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the I nvention The present |nvent|on relates to a
preventive or inprovenent agentlfor synptons or

di seases associated with stress-induced behavi or

di sorders, conprising as apggekiry®rbfRgr edi ent

arachi donic acid and/or a conmpound conpri sing
arachidonic acid as a constituent fatty acid, as well

as to @RSt dN %‘I'WltﬂsR@JENMt@R/eIwE’RMMMEWBHBMECT ON

ef f ect—on sgngtons ar dlsease
stressSYME DI SEASE RESSS NDUCED

its production. Mre sp&mmivx&ﬂlmqsmmﬁﬂmﬁvent|on
relates to a preventive or inprovenent agent for
stress-induced habits such as finger sucking and
gny&hﬂphagyl Bk Lstoentheli Sovewtiomtt enti on deficit

yper act d ord

oot vt 18r St PR SBhro A iRR Selacts Aok Bhebintive o
| ngimeeli @nement | 2aent ofer s%:vxe@t@dsf%nﬁﬁ@aaeéuassomated

nﬁ%@ﬁ'@@r@£sﬁiﬁ& hLd@nbenaei Gy @i@@PﬁQQQ'Cc@ﬁpgls1ng as an
I co esters, and triglycerides, phosp I pids or

O VRO I T GunPad Lt o F B GOBbs L F6hA SRhgABE S Sofpound

Conééﬁéﬂf@inéaéfacﬁﬁdgnié @éﬂ@hagoﬁl@oﬂ@tﬂtu@ﬁtmﬂbtt§8a01d
to a food. or beverage wt eventive

r
i mp?HVEREht 281 FRct ﬂlapasﬁjéfﬂ’ﬁdwﬂ)ﬁ ?tgrﬁ?"BBE&Woﬂr
Backgp poineménit Stress bsa Eﬁmpgﬁmzedraélaeaespoaseoc1ated

whi ch can |l ead to ' d

st Bt arr SePEed pRhnleae L aRasralhs, (BRCHCREPBa fox
knomnsaprsdues$oaLathrdispedéfscaﬂhgsethee10WaQSﬂﬁnedelateS
intp sever :
oS LFLSphtBES 8L DAUBLOURReSeHsne Lo Lagatsinauces
|ndhabdbalsexbeaseﬁcnggrtheck@n@sgndTﬁQY§9ﬁphéﬁ§rsaéaustment
a wyde,rg ge gEQ@hEEBH'8e@§9h%5h§5@9a@§1%&@?eﬁl§égﬁb@9 acute

or onychophagy seen primarily dufin he infant period
andstégast fhgoresn p@h?O§FF§§§mﬁ5éFoﬁ§re€6 SdFGLERENt

di sgrgleti80flg as an active ingredient at least one selected

from the group consisting of arachidonic acid,
arachidonic acid alcchol esters, and triglycerides,
phospholipids or glycolipids wherein all or a portion of
the constituent fatty acid is arachidonic acid, as well
as to a food or beverage 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
behavior disorders, and the symptoms associated with
stress-induced behavior disorders are known as stress-
related disorders; these are classified into several
types of symptoms based on two factors: the nature of the
stress and the disposition of the individual experiencing
the stress. The symptoms span a wide range from simple
habits such as finger sucking or onychophagy seen

primarily during the infant period and resulting from



attention deficit hyperactivity disorder which are
considered to be highly influenced by individua
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posttraumatic stress disorder, which are associated
with extrenely intense stress-b&ond individual
di sposition (Shindan to Chiryo 91, 1333, 2003)
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anti de ressant dru o
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dr ugshimsesnfos SyhpyonslpflByper2d@s) ance, and
anti psychotic agents used for.ex r @:d startle

responseR%?ePF%Yea%%ﬂr?????aB;P?gngFg Daf PGPR sgRprted in
ageﬁ&§tat§a§MﬂEi@n§trésér@ﬁsﬁﬁﬂérfpﬁtiéﬁtsveﬁﬁnl oPsychiatry

superfi I uch as_depress nsgm and
exoitenthe; Lo Lnf BPEURSPeRsC RO g ehOuPEl SHu
trepbBRioRXhEbd BbtiBES TLAER &he @@ﬁﬁbbb@ath§atnent
for stress- relateanglsorders i's agggparess t hei

pr ogr essPBRIBYUFBHOVPRgSHRESEARE ?§§§deFﬁmé98}ude
gi veantbeiapdpineepyseandentsi ised ¥Yeryidsbfintal tntloanxiety,

[im th f . AUS,
dat B°ROLGPUY RAGCEAKE: SBP ARt AT Po Bt BT TV S &
phaamateapireakangedrubaviingdatpr eléaviageosymptoms of
| PEQYENRALL ST [ 86k AN IHAPLAE 5861 Qi 329385 2 AP BC3LEdant

ress-T hduced behavi or |sor ers. Furthernore,
appticogsi vasdt 6orossmpongces havervéehlpramper éddoy

theahtﬂbg$%h89150a68H99n9§E8 ngchﬂﬁggﬁﬁﬁeaos%bg%le

ef f ect brai n"consi sts of mass-1i ke
t|sgaépompﬁh0§hé§5ﬁeﬁﬁsﬁdérééﬁébﬂﬂaﬁwng Hpyeverr3adf such

theaybhts HBRE! 8ynBREmAROU! tEe4tBbntheodr apraltaent The

p0|¥gggg%gggg$dsymptoms such as depression, insomnia and
excitement, and unfortunately no agents for causal
treatment exist at this time.

One possible treatment for stress-related disorders
is to suppress their progression by removing the cause of
stress. However, given the modern environment it is very
difficult to eliminate the causative factors of stress.

Thus, to date no drug has existed which is effective
as a pharmaceutical agent having a preventive or
improvement effect on symptoms or diseases associated
with stress-induced behavior disorders. Furthermore,
applications to food products have been hampered by the
limitation to components which produce no side effects.

The brain consists of a lipid mass-like tissue, with
phospholipids constituting about 1/3 of the white matter
and about 1/4 of the gray matter. The polyunsaturated
fatty acids in phospholipids of the various cell



fatty acids in phospholipids of the various
cel Il menbranes in the brain consist primarily of
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arachi doni ¢ aci d and docosahexaenoi ¢ acid (DHA) cannot
be synthesized de novo in ani maB bodi es and nust be
directly or indirectly obtained through diet (for

exaphiSr 2 A t1e @ﬁ@cﬁngﬁ'@oﬁ§i§tg§§1ﬂ9§9§§h§fa@ﬂ@tﬁldonlc
acid precursors, linoleic acid
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aC|patmeahsnmAmsﬂr@ésnnﬁd9ts7lsoa@7§t 3apP00) epoktelas also

d t at i f hi d
of 1BeErVESPRFERL. FABS) habeE  LRFaseRE SrafibeplRtaRd, ana ac-
nDdééSatﬂrhsplch@31t§ ;sl@@ducédO%h sApbsoat€Elgnbmes stress

ot BhyaleERED ALY SIcALLETLLR el chbshYBer AGbEN) {Van

di sor S (sp aneous értehsive
ratgheSHRﬁuteedncontaphnngt& 5% &haschi desptusesgsand

the %raln phgg ﬁ@ EésgeﬂglbﬁgoEbﬁ al 16ERABEdLPHAN Nevels of

ut no observable effect (Dev
Psyekabhéponig @0197ango@§$ PROYBPReruraped atty acids

i ndi;eahe, thabhaeag@béteatuaaa@hra&@@hldonlc aci d
I mproves stréssi nduced behavi or disorders. Thus e

it has b@Bnthepsihed Pﬁ&@faP&EﬁFé&n?épﬁfﬂweP§§ep§ een
ther@?@!téﬁeuwagr@dm@hl%&&@%&onlbfhaiaﬁﬁhdbﬁeﬁ ac1d to

C|eg%l%agen%gggga&ggewgeth%r ara%hlqonkgp%%%%do%hat
administration of free arachidonic acid was not effective
for IL-1B induced stress anxiety behavior models (J Lipid
Res. 44, 1984, 2003). Also, Clements et al. describe
giving attention deficit hyperactivity disorder (ADHD)
models (spontaneously hypertensive rats, SHR) feed
containing 0.5% arachidonic acid and 0.9% DHA for 8
weeks, and reported increased DHA in the brain
phospholipids but no observable effect (Dev Psychobiol.
43, 57, 2003). No other reports indicate that
administration of arachidonic acid improves stress-
induced behavior disorders.

Thus, while it has been reported that arachidonic
acid levels in the body are lowered by stress, it has not
been clearly demonstrated whether arachidonic acid or

compounds including arachidonic acid as a constituent
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conmpounds i ncl udi ng arachi donic acid as a
constituentfatty acid according to the invention are

w@bdoensisse for the prevention or inprovenment 0PCT/JP2005/005623

synptons or diseases associated with stress-induced
behavi or disorders, and in fact4the experiments
conducted to date have been definitively negative.

Nore N deCE g ihg RN 4 fe i dy 0 e d83Sive for
2003 -pé%ent docunent 2 : Biol. Psychiatry 42, 345
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giSBH$Es associ ated with stress-induced behavi or
I sorderg, _a shgh. com | i ghly
suitablé§?%r5%%%%%ﬁ%??on ang?lagi?ﬁg'ﬁ%%gngégfgegﬁ' 345,
ef f298. A s a result of nmuch diligent research

conduct ed. i th the puERRSE: of: el Mpi dating fiker 71, 327s,
preventive or I nprovenent effects on synptons or

di se@des associated with stressinduced behavi or

di sor der§oRYpAYERE SASOHRENST Y asrast §¥€ ERPredbentsd. 205,
arachi doni c ‘aci d and/ or compounds conpri si ng
ar achi dbAPE acid as a constituent fatty acid, the

present nonephoestfaoodnéivats5t heJanipve Ragredieni886f 2003

the inveption_gexhjbi.t apparepnt behaviora .
phar maco 8@T3ag??tc?%cVﬁg%{bghavﬁgyangﬁég?%g%roﬁ3fegg’ 2003
using mce subjected to restraint stress, which is

consiggingggdBFﬁ&gégﬁﬁgﬁNyfgﬁn enmoti onal stress. W

al so"succee izing ndustrial production of a
tri gl ycefhde, canshiranagdarnandaskisds fiper épvallpypment of

pharmaceuticals which prevent and improve symptoms or
diseases associated with stress-induced behavior
disorders, as well as such compounds which are highly
suitable for consumption and lacking notable side
effects.

As a result of much diligent research conducted with
the purpose of elucidating the preventive or improvement
effects on symptoms or diseases associlated with stress-
induced behavior disorders by agents comprising as active
ingredients arachidonic acid and/or compounds comprising
arachidonic acid as a constituent fatty acid, the present
inventors found that the active ingredients of the
invention exhibit apparent behavioral pharmacologic
effects in a behavioral observation test using mice
subjected to restraint stress, which is considered to
approximate human emotional stress.

We also succeeded in realizing industrial production
of a triglyceride containing at least 10% microbially

generated arachidonic acid, and supplied the triglyceride
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generated arachi donic acid, and supplied the
triglyceridefor testing in order to elucidate the

we@bdoensossd the invention. Specifically, the prBGEmM2005/005623

i nvention provides a preventive_or inprovenent agent
for synptons or diseases assoCiated wth
stress-induced behavi or disorders and a conposition
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arachidonic acid as a constituent fatty acid, as well
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defsigt diypesacdisdase di soraerat et et st slesss et sodwesd

or r ss. di.sor I S S; ;
e e R Ry T
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al cohid  estersyn 8t tdh gl yoery desid Phospheli phslsa ofiethod for
gl ycol i prds wherein all or a portijon_ of

| ( ] the .
cordtetuerrodat{onci d19%Ee FReM HbFR t1 Bci e akn VR FL &R
t ?f@:&ﬁwi i @ﬁ%%ﬁi?iﬁél%lr aixmagwéméfw Qe hBPf O esenéss -
effect and a netho or its, production. BRIEF.. .
DESORIS O e T PPN S SueEL80 CFapnT EPERFIRLL
thaxﬁﬁguylSaﬁpm%EMGmmI@ﬂébrdémdiaaténgibnedefiett of
arachi doni c. aci n the reari b Lor ssed
o b ELRLY Ll R PRV pPsopieEoer
Ex amd et Bayma nie catrags thiesefdect oémprashihdoascaacadtive
on I L Vi f r I C e or
P Tr SRR ey oo SPEEC QU Crolibehe MO
r el eeesisbinag ppéventthibdeoni¢ npeedendhtchgdapifopcid alcohol

Sy NPLOOBs OF , Ji SEAS By BS54 &) eyh%ﬁnoﬂ{;@a& bpdyeedolipids
behavi or disorders and a, conposition wth a preventive , |,
or Vhproieneht %FfécPOBHlQQn%?oﬁ%eoFonStltuent fatty acid is

arachidonic acid, as well as to a composition with such a
preventive or improvement effect and a method for its
production.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a graph showing the results for Example 3,
indicating the effect of arachidonic acid on the rearing
behavior of stressed mice.

Fig. 2 is a graph showing the results for Example 3,
indicating the effect of arachidonic acid on the
ultromotivity of stressed mice.

Best Mode for Carrying Out the Invention

The present invention relates to a preventive or
improvement agent for symptoms or diseases associated
with stress-induced behavior disorders and a composition
with a preventive or improvement effect on symptoms or
diseases associated with stress-induced behavior

disorders, comprising as an active ingredient arachidonic
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di seases associated with stress-induced behavi or
di sorders, conprising as an active ingredi ent

wa@e@elhseni caci d and/ or a conpound conpri si ng PCT/JP2005/005623

arachidonic acid as a constituent fatty acid, as well
as a method for their productiof.-As "synptons or
di seases associated with stressinduced behavi or

d' squiders, }J&erae Cg_grhophagy escﬁ bitScsUedh 88 acid as a

finger suc ing an adjustnent di sor der,
at tqTS Tk URsT chatthy et 134 el ot dermetdhed ef Q% ridaglr

SBlctofoposttraumati ¢ stress di sorder, but the
synptons and di seases are not limted to t%ese
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aCI ere rm e rrent one achi don acCl
sucﬁm{s’cm camnln disevekEmBsalnet Tiekeedmyo atkespeand

ffr%iﬁéﬁgmgcéﬂﬁ|&W§%a§%§°§§éo@§£€é§ wHeR stress—

as arac I doni ¢ met h ester and arachi donic acid
ethymd@%¢@rbeh%%¥@rn%ys%¥@%¢%e used triglycerides,

phosphol ik dsc 01 vE! YEQLERL &ist WhET €hd Bh¥ePfidn p@st i on
of the constltuent fatty acid is arachi doni ¢ aci

HovRYRFh1 PR ¢ ndehti oRUT s2 bt CPTRP ?%mmsz-,%ﬂp%ﬂaﬁa%ldomc

rrenéctpcﬂleézls a@c&@msaﬂﬂuenﬁl palesy anyigomppubd asapt i shag
ar achi doni % const i ﬁu&nt fatt aC|d 585
1

id as .
appt PR RS %O?%Bbsb?%dﬁﬁ?g tietGr achiadni & geigtiuent
prefetapl ycia theréomayobeamemtgbgeéradecbmdonlc acid salts,

phosphol i pi n t r in o o]
trlﬁ?g%ergd%al 9?285 i 7 ﬁ Q%%gﬁatuﬁggréoﬁggeélg? be
aram@mdonmedaerdCb@dDanﬂlﬂgldrlgW9€eﬁl@@boéleéters such as

tf'9£¥8ﬁ£a9§§c'QekadmeehgltééeéycsﬁadsrgeﬁaabﬁlalECQa ethyl

a portiron of the constit fatty acid is arachi donic
aci gdytexi st There Eﬁﬁséﬁ€0|h@eﬁﬁ@@stﬁégéyﬁgéﬁd?ﬁe first

fgd€§§??g¥lgﬁﬂ@ﬁsbkabﬁyEeﬂﬁphﬁs'ﬁhBQé&hbbﬁltar a portion of
the consgltuent fatty acid is arachidonic acid. However,
the invention is not limited to the compounds mentioned
above, and includes any compound comprising arachidonic
acid as a constituent fatty acid.

For application to food products, the arachidonic
acid is preferably in the form of a triglyceride or
phospholipid, and most preferably in the form of a
triglyceride. While virtually no natural sources of
arachidonic acid-containing triglycerides (i.e.,
triglycerides including a triglyceride wherein all or a
portion of the constituent fatty acid is arachidonic
acid) exist, the present inventors have been the first to
clearly demonstrate that it is possible to industrially
utilize triglycerides comprising arachidonic acid as a
constituent fatty acid, that the active ingredients of

the invention exhibit apparent behavioral pharmacologic
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utilize triglycerides conprising arachidonic acid as a
constituent fatty acid, that the active ingredients of

wo b@eiosnsent i on exhi bit apparent behavi oral PCT/JP2005/005623

phar macol ogi ceffects in mce subjected to restraint
stress and eval uated by a behavioral observation test
and have preventive or inprovenent effects for
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m cr oor gani sns capabl e_of producj ar i doni ¢
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M Cf 1QOT Lha 1518801080 addd Bd Of orPf @it Co NGt 1o | Sotoal f@dﬁ]SStltuent
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enj Ci ado

nopbr it 1 12 ot Pa Bt SebiR hor 5, 1dke 40 wee.  Thus,
EChtM@SpDeam@tunmmﬂmtfbmrm&ygﬂmgloysa@yaﬁ@¢@scgmpounds which
m cf gor fﬂgd $OQQ1 riﬁgtﬂfcgggﬁgaﬁ@éﬁéeégﬁéﬁle of
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Morpiedetimg eamgm@onmrwedeq:mt@wg@@ ojbEt PEr ER-F A

hygrgpﬂgig%gggdg@[tlerelIa al pina. Mdre specifically,

e nentioned the strains Mrtierella

eIongataAS microorganisms capable of producing oils or fats
(triglycerides) containing arachidonic acid, there may be
mentioned microorganisms belonging to the genera
Mortierella, Conidiobolus, Pythium, Phytophthora,
Penicillium, Cladosporium, Mucor, Fusarium, Aspergillus,
Rhodotorula, Entomophthora, Echinosporangium and
Saprolegnia.

As examples of microorganisms belonging to the genus
Mortierella, subgenus Mortierella, there may be mentioned
Mortierella elongata, Mortierella exigua, Mortierella
hygrophila and Mortierella alpina. More specifically,
there may be mentioned the strains Mortierella elongata
IFO8570, Mortierella exigua IF08571, Mortierella
hygrophila IFO5941, and Mortierella alpina IF08568,
ATCC16266, ATCC32221, ATCC42430, CBS219.35, CBS224.37,
CBS250.53, CBS343.66, CBS527.72, CBS529.72, CBS608.70,
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| FOB570, Mortierella exigua | FOB571, Mortierella
hygrophila |1 FO6941, and Mortierella al pi na | FOB568,

WOTIB6ASBEH, ATCC32221, ATCCA2430, CBS219. 35, OBIRPRROE/005623

CBS250. 53, (CBS343. 66, CBS527.72, CBS529.72,
CBS608. 70, CBS754. 68, etc. All~oB these strains may be
acqui red w thout any special restrictions fromthe
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t1on, spores or a pre- cul ture
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Seeﬂﬁﬁuéfkfbi'éﬁ&éhé@“ﬁﬁﬂnf@cﬁﬁ%l@b?eﬁtU@EGQVG 1-1, Higashi

cul turing case of uid culturin

th
soufteherded %%@k%kﬁzﬁ%ﬁﬁhmﬁp%ﬁ% SukFehs 3%%%%: ggrPEQM BP-

fructose, %yép§@edSﬂﬁ&@aé@ﬁf,byatm@Sﬁeséaf@ml@rstprfhr the
nol asses, cerol or mannitol, although there is no

I|h?¥%§?%% % VRS- As nltrogen sources there may be
used or gesit Ccul tioued sﬁuacesraﬁnludlhg used, fandthe

natural nitrogen sources such a t Qn a
oxt PZenPhel SR Ray RiRle O B hEraXE o8 Lugion
corobsdkepd | byuore- S@ybeanngrbhelatrdeﬁamaEdb@oyb@dﬂd in a

andkfgﬁign%ggfgmn§ o?id'ﬂgagéﬂ'foP'EﬁPQSPaﬁQUrC?ﬁ the case

S Sodl um ni ammonium nitrate an anmoni um
suléétblqﬂléc@uhuuri@@t sbar eesbppchadrag RRefgARAY CPe 2

Sal%émﬁHﬁhoﬁé pPhespher §euasid, sakherogRINGGL YBE, saccharose,
sulfate, iron sulfate and copper sulfate, or yitamn

maytal §6sBe BQEEP1E ﬁE@é§§ar90l?ﬁéeﬁedgﬁﬁFEBHﬁoﬁ§nP§nnlt°l
areaNeholght teekarty nesiinetedish tenghese.

As nitrogen sources there may be used organic
nitrogen sources including urea, and natural nitrogen
sources such as peptone, yeast extract, malt extract,
meat extract, casamino acid, corn steep liquor, soybean
protein, defatted soybean and cotton seed meal, or
inorganic nitrogen sources such as sodium nitrate,
ammonium nitrate and ammonium sulfate. Trace nutrient
sources including inorganic salts such as phosphoric acid
salts, magnesium sulfate, iron sulfate and copper
sulfate, or vitamins, may also be used if necessary. The
medium components are not particularly restricted so long
as they are in concentrations which do not prevent growth
of the microorganisms. For most practical applications
the carbon source may be used at a concentration of 0.1-
40 wt% and preferably 1-25 wt%. The initial nitrogen
source addition may be at 0.1-10 wt% and preferably 0.1-6
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as they are in concentrations which do not prevent
grow h of the m croorgani sns. For nobst practical

w@ppbioaEss ons t he carbon source may be used atP@EI/JP2005/005623

concentration of 0.1- 40 wt% and preferably 1-25 wt%
The initial nitrogen source addPtTon may be at 0.1-10
wt % and preferably 0.1-6w %, with further feeding of

t h%tm LR8N SOHRS qilgécﬁglgmgﬁ LU'Hé‘gut%bgcé?{‘té'&lﬂdé‘giurlng

t he cdrbon source concentration of the nediumit is
postildluscitng .obtain oils or fats (trigl ycerlde)

cont ai niglg &n,RASti rp MR AIH dl e sh@ntiion of
active ingredient, of the invention. The cell
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rom t ay of cul turi,n The initial. carb

cao% raafﬁlor? |J§1g1re§hv&r% ef et a%%i/lgl “he cell
wt %romitth ;&w:swaas;ss vt&esmupﬂtsmrrtgalpamhcbd ign of the 2nd 4th
carpon s onJ Vee 0
t hé eard 1J(')rljtr¥<3{<a(ccurr11 é;t%}geﬁ ]?‘%a}s%ﬂf%%aéﬁ?%%%mdphase is
sup‘iﬁcmretritaImebfwn @I}(Jrccfs @dldwltm of Theoimtvsahdcarbon

Y, T of

adg%ﬁi{gg cé%ééﬁ] nrﬁ%zﬁu%”Wt art@r SPMLE 1-4 wt3

t ween e ce growt h fhase and the early

fatyioill seceeus e oTH RNt APERPDOE HER? n?%JF]%an

ni tdQgem S&&Jifeo&@m&mmé | @1 1. ol fh L hiea €Qr H0A the early
source concentratjion in the ned um|s 0 f{om th

dayf %/ @bt t2FFHEL Pr eI R SE  ronk the Bt d%‘ifpl%femental

CU:étéhfbm @@@r@@rﬁd@wf@ia@fyz#wnw—tt%leapﬂdhpﬂayenébly 5-15
culturin

i i bl b
L BNt S G R MR E A S e S
acicfiroxasht?ﬂeaa@tazv@ thn@r@@lrbjntf@t/dvhb auvemul@‘nlofrhlehase .
cul tu enper at ' i .
0 LSRR U, oty Be teelh i, poncensration,
m camdr HAntisen oaedon bm@ursescmc;%nbr@tembiy phegpegdium is 0
Mhl EofULhLry pg 3£¥2$F %£g£1§%0|b£§f§£é§ﬂ¥ofr6ﬁethe 6th

S may al so be ntT nued uring at
5 2@@yt@f prodtesingsandraeed Paefgrabiysirgichhe 4th day of

te”@@I@ﬁHiﬁ COEErQilQaBeab§§sP§léttbléBéaiﬁ bAtEeagsefats

roportron o nsat
the grbggzggrpg@{yconggln?ngrg%ege;g%tXS %gsa%ggﬂgdonlc

acid, as the active ingredient of the invention.

The culturing temperature for the arachidonic acid-
producing cells will differ depending on the
microorganism used, but is 5-40°C, preferably 20-30°C,

while culturing at 20-30°C for proliferation of the cells
may also be followed by continued culturing at 5-20°C to

produce unsaturated fatty acids. Such temperature
control can also be utilized to increase the proportion
of polyunsaturated fatty acids among the produced fatty
acids. The pH of the medium may be 4-10 and preferably
5-9, for jar fermentor culturing, shake culturing or
stationary culturing. The culturing is normally carried
out for 2-30 days, preferably 5-20 days and more
preferably 5-15 days.
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acids. The pH of the nmedium may be 4-10 and preferably
5-9, for jar fernmentor culturing, shake culturing or

wWG@@bioasss y cul turing. The cul turing i s normal PGT/JP2005/005623

carried out for 2-30 days, preferably 5-20 days and
nmore preferably 5-15 days.|n additTon to controlling
the carbon source concentration of the nediumas a

strat egyr{ Ugd ] §RSEH LA Aer ST PP 14108 Of 1 196:2CHb EHowd C
acid in the arachi doni ¢ acid-containing oils or fa

(trCFQ;H TRiYn @ AHT O CTAGHD- 7 | BT PE oFO¥ af Roreasing

5o £bt e NSl iwaéﬁddﬂﬁi&eaﬁyﬁrﬂhyﬁhé Sfathedonic
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| PSS U Tor e SETBeiTVE hy o Yer 5 ie) not Rgdonic
regicispeci ¢h copiysfor fatglmaprites hmdobheihydrioyysétective

tivity. d ' . £,
Gou P LRGeS Fhetne aPh RN EY TS AR gt o
thafeithe pdlyomshipraeedusedtionctdshaselective hydrolysis
prejerentiglly Pé’%@é%é@ﬁflgi‘{%h%mfl f§&§£1§é§ héﬁ‘& €the

reacti on between roduced PUFA cerides may
usé@V@EP%NbU@c@Ct%V@ch@$¢ﬁ%%sﬁﬁthnaﬁr@ﬁ%¥5é§%dto the number

pol yHing&giit at @@lnagt wh@%éit@@%@ﬁas (oEnb@@cgaeay 8kids other
Arachi doni c Acid: Selective ngrol

Si nght@R Cere PPLYERSRT WerEEer BRF LY @hgghﬁaﬁdareferentlally

clzsé!zhyk?l[gcggyﬁeal paperthdrmof8) @.ste@h@m:h@@ge ¥@action between

& R Riee, BHF A oP P B TR0 P ey aiP o SBal HoRF B Lo

sel@ﬁigyﬁc@yﬂﬁeby@nshoénatachedsedCpatydnsanuaahedgfatty

| f { b t L .
o S5 LONPO D PGqBEEBNSS: o5l heapLixe;L el ol ccusve
mnt%ydESbESLStoftheSLDgéE €aliyOati roontentietreihe with

ara§9#9935082§ﬁggggﬁég'ﬂiggsghlsJorAﬁatéll Chem. Soc., 72,

(trrglyceri e invention s preferably higher
frons2held2andpB8PRt -of eliminating the effect of other

fatty acigssg, bHElbt090%§t§0Rt9§§§§§éEhH¥ havent a h@ga
hi gh proportion, and fact . thé abs qute anount

ara@ﬁ@ﬁ%ﬁFcoﬁcﬁéaGQHdBBég écb?oBPEﬁFPGP Qﬁp??&ﬁ?t6ﬁeto
Sonﬁﬁaegﬂ §si6 bs @&a&ﬁ&aoﬁﬁblgbyaebbdeain@agtanmsngr fats

aragahdoglgrggggegta tﬁ%gﬁ £1ve ingredient of the
invention. The proportion of arachidonic acid with
respect to the total fatty acid content of the
arachidonic acid-containing oils or fats (triglyceride)
of the invention is preferably higher from the standpoint
of eliminating the effect of other fatty acids, but it
does not necessarily have to be a high proportion, and in
fact the absolute amount of arachidonic acid can pose a
problem for application to some foods. 0Oils or fats
(triglycerides) containing arachidonic acid at 10 wt% or
greater can be suitably used in most cases.

As triglycerides wherein all or a portion of the
constituent fatty acid is arachidonic acid according to
the invention, there may be used triglycerides having
medium chain fatty acids bonded at the 1,3-positions and

arachidonic acid bonded at the 2-position. The oils or
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to the invention, there may be used triglycerides
havi ng nmedi um chain fatty acidsllbonded at the 1
, 3-positions and arachi donic acid bonded at the

2- rf r
o B (N A ey |y iy SLIEPTCER L0 Bt Mhaast 5
| easstlel Pamstantperpeaieralre air dfessibl 10 drolemergent, more

ol & ercant,, and sty pefeablyedled€asiq 3l Ereferably
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capr et Eadantlioney e ched ol Tt stions, $6 12 By
beiaxigar t i Zul exdypbeef ef rfé@-lguf:dnttwwy@%rt]@l@ge may be
havﬂ%ﬁ%@%ﬁ%@%ﬂléagéi’d%f déamgeéjcﬁcﬁ txpftlgr 1,3-

3-posi rachi doni ¢ aci'd bonded at the
2- poap 1y by br2-ape ¢hideeeys-okvearel ({hepeirettass) "8A8")

for,el der by perspas1y Geperattyg speaking, ingested oils
or fats é rlglycerldes are hydrgh%zed by ancr at |

li pases Eht et yAgrAes shal 9 ntest heC Retk Crhce acids

pa%&@@édcatlﬂﬁéeﬁ cls oéltBOIS@e@mﬂ dfachb@odid- acid bonded
p05|t|ons rigly cerides are, Ieavegﬁ%o formtwo

fredt f%??ygaﬁ?ﬂﬁtﬁﬂ?lﬁ glﬂﬁFf%H%oﬁﬁ y ptodlcfng a
SIngtﬁl@ly@@ﬁﬁﬁybglycerekdéh&? peAsos MG Baseealtgnmepgaking,

2. p%gg%%g ?é? § 8E| %rlégg%grfggg bgggehyﬁgglyzed by

ene cons der ed
betpemca@abxbeﬁlpaaeaddpbnoanterkﬂgdtbsosmé@llmnbesélne, but

ac'Qlﬁ? ?g?ﬁyigafﬁ Ee@ngréh333'9§%8§?§§ thﬁe 1,3-
absorpti ree atty acl reée fatty
aC|HQSathQSNthhéﬁ t@ﬁﬁibpﬁélééﬁdaEQnﬁﬂ@ﬁVﬁﬁc§Pl§§rm two

tOQELQQrf§££? QBQBESREEQE s@ﬁ@§95§ébﬁbﬂ? prddtbenli keésingle

and are 1 ncofporated into the intestina

2- monoacylglycerol (MG). As 2-MG has extremely high bile
solubility and is highly absorbable, the 2-position fatty
acid is generally considered to be better absorbed. In
addition, 2-MG dissolved in bile acid acts as a
surfactant and thus increases the absorption of the free
fatty acids.

The free fatty acids and 2-MG then form bile acid
complex micelles together with cholesterol, phospholipids
and the like and are incorporated into the intestinal
epithelial cells where triacylglycerols are
resynthesized, being finally released into the lymph as
chylomicrons. However, the fatty acid specificity of
pancreatic lipases is higher for saturated fatty acids,
whereas arachidonic acid is not as easily cleaved.
Another problem is that pancreatic lipase activity

declines with age, and therefore triglycerides having
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epithelial cells where triacylglycerols are
resynt hesi zed, being finally released into the |ynph

w@2006k3056311 crons. However, the fatty acid specPET/ar2095/005623

of pancreatic |ipases is higher for saturated fatty
aci ds, whereas arachidonic acid3 s not as easily
cleaved Anot her problemis that pancreatic |ipase

aCtHll M it dcg%l' 65,4 J Ny ages k‘f&ﬁﬁié&‘ee[ﬂefiﬁ{@ 1,3- p031tlons and
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triglycerj &Qn&gé%nga@tg?cg&g@m c acid as a

constituent fatty acid in the case of a
pfoportIQhﬁcﬁlbﬁa%h|€@h$c %E%@lvﬁ%ﬁl?%ép%E%erngh%aterlal

tOtéieC@”§fi%l§%@ri@ét&oﬁ@tﬂsﬁﬁgt&ﬁaéﬁi@bﬂﬁcradﬁa as a
reduced reaction yield dye to excess unreactgd ohls or

f at SR T HEC 51yl JREHY dRC3tarkihgt et e?i 37 Sand igh
trigtysert es a@eaea@hoabzylonecncﬁ wheh ly8spestt tonthe total

fatt ds h b
B S A TR S S
norn@écénawnylebacduentbeapeeasuuereaCQedsotiSsQ@hfa§S (the

30 §91§§%§ j ée%€£99kx 48aF?9£élAéﬁde§§ géegﬂdes wherein
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estemlbonms @f thegly@epoaétl@heféthﬁyaﬁédﬁehﬁﬁohéén

l'p§§§§e9{8§uﬁgd bMeHhﬁﬁoeﬁg§H'§H§t§us813$ BBhzeBUBrevented

Rhi zomucor and g as wel | por ci ne
panéf ebpf ctPrpase urﬁnysSa@ﬁveoﬁh%repémﬁ9 §aimgprgaction

l'pﬁéﬁé EQ%HPS 8%69 gc € & s LA IBL RE preferably 40-

I ZOpus emar pase (Tallpase Tanabe
Phapotceuti cal

As examples of lipases which act specifically on the
1,3-position ester bonds of triglycerides there may be
mentioned lipases produced by microorganisms such as
Rhizopus, Rhizomucor and Aspergillus, as well as porcine
pancreatic lipases. Any such commercially available
lipases may be used. For example, there may be mentioned
Rhizopus delemar lipase (Talipase, Tanabe Pharmaceutical
Co., Ltd.), Rhizomucor miehei lipase (Ribozyme IM, Novo
Nordisk Co., Ltd.) and Aspergillus niger lipase (Lipase
A, Amano Pharmaceutical Co., Ltd.), although there is no
limitation to these enzymes and any 1,3-specific lipases
may be used.

The form of the lipase used is preferably an
immobilized form on an immobilizing support in order to

impart heat resistance to the enzyme, since the reaction
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Co., Ltd.), Rhizonmucor mehei |ipase (R bozyme I M
Novo Nordi sk Co., Ltd.) and Aspergillus niger |ipase

W@ kiopasssA , Anmano Pharmaceutical Co., Ltd.), BCT/RR0GH005623

there is nolimtation to these enzynes and any
1,3-specific |ipases may be used3 The form of the
I|pase used is preferably an imobilized formon an

oor it es PR sy e tve, Sl Y ey 40°C or apove

e
reab@ronmewmmﬂedLmeawslemnéfblcaemwg anther efeelabl §zing
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P21 ng Su ppor por ous)
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of MM@E@% 188 A Qf greater sYeh as POWEX MARATHON

wever, this condition js nof
resW$$ct|@%W%ﬁe¥hetmhﬁn%?m?%?hﬁnsh%p%?F rafgrhfyive on the

|”nﬂﬁmbbzlﬂﬂlﬁyp@@ﬁﬁoﬁ@Pth@ @ﬁylﬂﬁ@bbingzmﬁgtsupport
resi st ng su

o STRTBE 0T HGH BatBoies bof BEFBReBPe an3Y SPapHEPRY ¢
Iipase atha Mﬁm@bilptbn@réuppoﬁf Bap- 26 sﬁsphadbdtteran
with respect to the fornme t .

of e EEcrohee to8r B i 3 05 BhEls' fudapg &rolytont
addedoport hen saspensi2h mﬁltbesiattengwubthEHPact to the
prefbe%égteanghg @reEbpSthfdnBMoEHEn FlzegﬁegcQEGEE (for

reduced pfessure To prepare the | mobi enzyne
a sexphpiecpetBo;) andy Ispeiodiy aidqha!;etcv ntlee suspension
pro ion, of 05 Q. th t he

BB P RECEUBR0rt RayPbe RESBOPUEATEh alREnPREFiPLEae
anomay bhemaberdamddnuxédrmxeduché pnﬁﬁburEZtngprepare the

SUpgﬁﬁbbfﬁiEgdséhEghQ%eaﬂg grgﬁﬂgﬂggeﬁeEﬁcheg 1,3-specific

pressure o prepar enz
pr ottHase éanalnﬁGBPFFZQHaﬁﬁrBxpﬁapeﬂng©¢6F?§Q§€toﬁ° the

thelﬁMBBQiiZlQ tsﬁbﬁ@?taﬁé9lHEGHYsQ@l@éHeﬁneéCﬁéﬁgﬁal amount
activity wl e exhibited in that state, pretreatnen

mayCbeehEE| éado{ﬂf-xﬁﬁ Hi§hbEhpatBREBAL AFANEGSEPPO T Hirile

(w/yilw@iﬁg aﬁd aretar ahbigrarsdhstrapecesntai Bongrépdre the
wt % wat er, order to aﬁb}vate th i mmobi li.zed, e z%e

Lo WEEPRUNL6FFI EPGNES - bef B8 PEOPSIBFGviaBa FBPo L
produpirbatimately 90% lipase on the support, but since

absolutely no ester exchange activity will be exhibited
in that state, pretreatment may be carried out in a
substrate containing 1-10 wt% (w/v) water and preferably
a substrate containing 1-3 wt% water, in order to
activate the immobilized enzyme to maximum efficiency
before it is provided for production.

The amount of water added to the reaction system is
extremely important depending on the type of enzyme,
because a lack of water will impede ester exchange while
an excess of water will cause hydrolysis and a reduced
glyceride yield (since hydrolysis will produce
diglycerides and monoglycerides). However, 1if the
immobilized enzyme used has been activated by
pretreatment the amount of water added to the reaction

system is no longer crucial, and an efficient ester
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The amobunt of water added to the reaction systemis
extrenely inportant depending on the type of enzyne,

whewatdssan | ack of water will inpede ester exch@nge005/005623

whil e an excess of water will cause hydrolysis and a
reduced glyceride yield (sincellydrol ysis will produce
di gl yceri des and nonogl yceri des) . However, if the

| muobinlinzed enzyrenused RRs een RCidmalR@dYin a completely
pretreatment the anount of water added to the reacti

n

Sy ¥RERL LT [SYSGEM cr GBS, SE1¢ At o8 Afcitdm type ot enzyme
es%@{e@%tcllﬁ%@g%lﬂ%a?ttih@q p@&rl@@t%wnrﬂ et eutt ceten dmitaed.
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t r imgldiamr ictesirhafetry medidsmishedad fadt tyheadl B dsohideipns and

at _the -:pOS] L. zgéqi 1 Gl b pongad aty
théa. Tcﬁlésq%%}lg%%(ééﬁg;%?nw t (;adlrﬁ _ oe\‘j\eo'%wiﬂrﬂ?gsaltq%lg)rfeacti o',n WlJ,Chout
ef flicsieariayy even Heawrc e I ot iens R evhti hidp gridenic

or fats d3dd g veRy ey W tdnd PWueastjodiyddr with Low
1,3-specific |ipases. A nethod for production of a

di e8RSt I9rdal ctothavi HFRE Priche it IRAES S+ i npr ovenent

effect Qn SAMYONTOPOPAHELASES asBaci diethy throduct having
stress-i nduced behavi or di sorder i,nvol ves a@di ng. .

ar gt TR P andirC ERGHp st et df AP -°me

ar &Ei@ﬁ:)&ﬁ‘é& €4 gh ot ead gojnst i $terd s f atdycatiloklz oher or

in conmbination, with a dietar ' C j ni
SUSTLAATar Ty O o e e AR S AL S o
anoeomip dined eofcludking ardchidiniameid "asransonsiattuent

even . | ' 1dis y die

o Skl SO AP0 6 L EREY Wl Ssebry
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to the inventTton, as described hereunder. An unlimted
nunbean®fthabse e sif faraehioRtCagsd (+7igr§eent der) the

whes £i a8 | pPEadcPoritoni&f dhe gonsblitvembobatiynaci d

'S gégggigfgécigcig:iﬁgésgégng§eé human, the amount does not
reach the daily amount of arachidonic acid consumption
according to the invention, as described hereunder.

An unlimited number of uses exist for oils or fats
(triglycerides) wherein all or a portion of the
constituent fatty acid is arachidonic acid: for example,
they may be used as starting materials and additives for
foods, beverages, cosmetics and pharmaceuticals. The
purposes of use and amounts of use are also completely
unrestricted.

As examples of food compositions there may be
mentioned ordinary foods, as well as functional foods,
nutritional supplements, food for specified health uses,
preterm infant formula, term infant formula, infant
foods, maternal foods or geriatric foods. As examples of

fat/oil-containing foods there may be mentioned natural
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they may be used as starting materials and additives
for foods, beverages, cosnetics and pharnaceuti cal s.

wab@epsnsposes of use and anmounts of use are al BOI/JP2005/005623

conpletely unrestricted. A s exanples of food
conpositions there may be nent dned ordi nary foods, as
wel | as functi onal foods, nutritional supplenents,

fo%gtD% lSQ%%F ? ?BE@SU§%%h Riet@m | Hiant and nuts,

rul a, ., infant foods, maternal
foé@@d@rt@emhaﬁml@lﬂéo@§ fAts exgnpidsedorduring preparation,

f aly,ehl GO, nqd%@%d%mbﬂ%®ﬁn@ablﬁ% ntianets heating
natural fat/oil-cont ai ni ng ods S%ﬁ? as neat, fi,sh and

nuf‘@dlﬁooéél% %ldaﬁm&'lsl's O& 5t &Fs fghgs butter,
[ w@wslhs@a o 1003 £ a&s: smum ofla@dsar_erﬂainzyum giddedrduring
ats as heatin ia, as don oi l.s. qr fat
{055 B ik BTer? Srdtaecad Todddd Whah 4 Sppeved
faToS: afoa tadtled tdurding mrocfm m:gqorsl,ﬁ:lmmnarmklses:h @&s hard

ds whi.ch ar, | t

% -Fﬁﬁt i n§%é§i§?@§% ggblsc éﬂéd’ﬂ{iéHdé&iﬁ%
corammctuldm:arﬂaﬁcm@o kfeermmwe,t@ct cfcmﬁa citivgHioglodieds,

M’aﬂd% J@%ﬁcﬂ@dﬂ@afr@% &Nk or fats.
bevera es Ich contain no oils or fats. fr??c/ ma(%/ also

be Tihreyt ey Ao fPd dictitendiom s DG

ane, fQim L300 214 N AHPGassad s sugh ;ﬁﬁo@éﬁ@é@lform such
nutrients, powders, granules, |ozen %R%or al

solaft IBHE sk SPENsi B SR Girs, I anf3ges, oral
i %1&1&&@0%ﬁgmﬁfoﬁm driViest 1o, reyr@ds cacdnties nlike.

il Dovd SO et Facbuti T 4 BT G e [ e

addid#ifud ocd el e i e adrg:rtedvmtomlmamellylvwdom foods

Ant dant t f

o vl e, O E‘Ev Ji?ﬂ@%%ﬁﬁéi L@i@ggﬁ‘?g% ':ﬁz

i needditomon As Eexamd of irgne ne r e el ben -
?F%%ig{]e&gle%’ya% ?‘.{l/re%rg ﬁgj[thoﬁ[dgz_sl?uﬁf‘ef’@rfé’&oﬁgeé@ﬁf'tlves to

cins, kojic acid, gallic
acimrefesny aoxidatiemt @% h’@lh% agkys cl%%¥%ldl%%§ sypofhe

pyrfﬁ%éﬁ%f@ﬁ'VaAéV§§am§§§§W9faaﬁﬂﬁbﬁﬂaanﬂﬁatﬁérécmﬁy be

POt Sn S Sacion ! DN QRIS L8RS £ 8L8LRe 201,
flavone derivatives, phyllodulcins, kojic acid, gallic
acid derivatives, catechins, fukiic acid, gossypol,
pyrazine derivatives, sesamol, guaiaol, guaiac acid, p-
coumaric acid, nordihydroguaiaretic acid, sterols,
terpenes, nucleotide bases, carotenoids, lignans and the
like, and synthetic antioxidants including ascorbic
palmitic acid esters, ascorbic stearic acid esters,
butylhydroxyanisole (BHA), butylhydroxytoluene (BHT),
mono-t-butylhydroquinone (TBHQ) and 4-hydroxymethyl-2, 6-
di-t-butylphenol (HMBP).

As tocopherols there may be mentioned a-tocopherol,

B-tocopherol, y-tocopherol, 8-tocopherol, &-tocopherol, -

tocopherol, m-tocopherol and tocopherol esters

(tocopherol acetate and the like), as well as tocopherol
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terpenes, nucleotide bases, carotenoids, |ignans and
the like, and synthetic antioxidants including

W@swenkise3 pal mtic acid esters, ascorbic stearPCT/aR065/005623

esters, butyl hydroxyani sol e (BHA ,

but yl hydr oxyt ol uene (BHT) , moRé- t-butyl hydr oqui none

(TBHQ and 4- hydroxymst hyl -2, 6- di-t-butyl phenol

(H%{%P)lo A S Ao otfh%rzﬁ»o&%o%mr@%y be

a- tocop roI -toc ero g-t ocopherol,

d meaaploarcol B—@au@¢@mher@bntgxapﬁbgpﬁer@Btaxanthlne and the
&q(%pherol and tocopherol esters (tocopherol acetate

an e like) , as well as tocopherol anal ogs. A's

exanpl e§hef avarstsaricials athdhe fay e imsnmaghead so contain,

b 93 QRN SARANAN NSy ASRARRE e SN G lydet don,

The conposition of the invention may al so contain
Ad ARSI W0 ST R IGAF T4 GCORRBRT 1GFr (e ST A GHLLHenes

Sumrﬁl%gs ASs Caﬁ.rég%rﬁli@@@eﬁitﬁxkﬁnﬂﬂffents, binder

dlluents klng a ersi ent s
ex AGHVER %%Hr}\ﬁen rdlr € cfgje aqhEpgstable

gt ][d?.rl@ ,anﬁs/sﬁg]ﬁtﬂbj %.JQI}S] ,S)buf il sisa} \Agentad dsjissolving

uf ferin ent s

ag@rﬂcsel dJa]S]'ZnO \él t};feslf\f%%ﬁ)&ﬁ'& gﬁ#%ﬂ{'@ wheat
st aTlcdur,cm*Jmestﬁrcnm: Pt aysEt.e arird ezt a g it k mby%aq:pharldes,
CO'A;S%?%J% o'éolifc ﬁ hin and, fhe {dkeh A3 SX@MPAESIike.

of "a t ves lere” m € nmenti Oned’ Vi tam ns,
sweet erramen leg gahi addich dees dB1one ﬁ@hd@t@en@wlwtamlns,

ag%éﬁ&%ﬁ Ur&preventdNg a0eiiSridd b8fénts, aromatic

el ectrolytes, mnerals, nutrl ents, antioxi dants,
pr exgaVEt i VeRT S FRERTRFREIT Hiferd et 3, hEReT M fhogtrolvtes.

exty aed $a1 ¥ eaeh 8b] &nex} ract Soandghithe, |pi<@seﬁir&hbﬂ@£l

there is nolimtation to these

t het FREFRRRT T v e VR T e etn f&ﬁt%aelA% 3 SRS Al Setabie
ei thet ra¢eg hhflent Ke ati ke pra Compudls eShcareachs dnml timctdgtion to
as constituent fatty acid. The daily intake of

ara ‘?%%nl c acid fromdietary sources has been
reportedA;ta)c}bjad@nid gcia idetiantainegcbhvantngredient of

0 850 B0 R e oL era e lngan (St Lo

r educmplrises arachidonic acid as a constituent fatty acid.
The daily intake of arachidonic acid from dietary sources
has been reported to be 0.14 g in the Kanto region and
0.19-0.20 g in the Kansai region of Japan (Shishitsu
Eiyougaku 4, 73, 1995), and in consideration of reduced
oils or fats intake and reduced pancreatic lipase
function in the elderly, a correspondingly greater amount
of arachidonic acid must be ingested. Thus, the daily
intake of the arachidonic acid or the compound comprising
arachidonic acid as a constituent fatty acid according to
the invention for an adult (for example, 60 kg body
weight) is 0.001-20 g, preferably 0.01-10 g, more
preferably 0.05-5 g and most preferably 0.1-2 g, based on
the arachidonic acid content.

When the active ingredient of the invention is to be

actually applied for a food or beverage product, the
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oil's or fats intake and reduced pancreatic |ipase
function in the elderly, a correspondingly greater

w@ewans056F ar achi doni c acid nmust be ingested. ACIL2003185623

daily intake of the arachidonic acid or the conpound
conpri sing arachidonic acid as 1& constituent fatty
acid according to the invention for an adult (for

ex w100 i s iS4 . .
S SIS WL st o
pr éfmcaiantn fectay .  Hiewaven tHeGh ddH Rl gmount

conj iy tWenddie A insd ngadients ofi ther iqMesHd oy on the
is to be actually applied for a food or beverage

pr GIRNT (Hegsybt it Rt Bo%k ditorit T T 39 The

pL Gﬁl‘i@tly&ﬁrﬁeisﬁm{ddé]gMiﬁ?Cé gfridwmd ; fde Sitieeeiheall or a
absol yte anp added to foods everages W I.l. . .
i FHSr RS Bl T TP He: SHStn (01 % GHeUpt T o 119k acid
fOQﬁis;Ey e bﬁjﬂtm’cagﬁs,fcwdl g yedrdtdesin rbaditng @f at least

tri eride wherein .all or td d

concg't(%/ ete f dtt %%?@Ys&argec%%odn%h %Fah%“a% B ©

addec: ferdmiad g octkrs’s 0 nl antunts bires ¢Easrachbdanic acid.
wt % pr I t 9 ef er abl
e DA i i Ve R T e
additiohycor fdoe kadl beveedhen frlrfifet Safy acids bonded at

”itQAhé/Cf,fi shaving oedi wra ehadonfatiyi achesabangedthe 2-
at the 1 ,3-positions and arachi doni c acjd (l)aggded at

theroeitshant i g TpRUBRHOLRY PRy2belsdst edstV®3 0bs:

wt O/?ré)f@f&mﬁbl ¥t atedgast . 00903 WM Iphando pererpref ebabl yt

at ] east 6)&3 V\éc% Wien the conposition of the

i nvetRTon’ i &3 t% Be used as a pharnaceutical, it may be

pr oducedilaee ot ldé ngohpo ai tbomoof mehdoinvent henf igl doobe used

ohaL AL ERLCRUEPRLEL. O EGTUL WS BRraing <o o
Phacomcapenatlood alsi théaf iekd hof. phenacaet toaposrepanation
Cr SUETNTEL 0By U5 A9, Becusatigs anasmmge bbcekinea in
conplosi Fapanese nbhaparcppaiarPy #esipitpedmebhreng as
the obj efhQf thBecbM¥E8L90n! §rachteyRiendNEnan¥ to be used
appropriate content may be enpl oyed. : . :
as a pharmaceutical, the contént of the active ingredient
in the composition is not particularly restricted so long
as the object of the invention is achieved, and any
appropriate content may be employed.

When the composition of the invention is to be used
as a pharmaceutical, it is preferably administered in the
form of an administrable unit, and especially in oral
form. The dosage of the composition of the invention
will differ depending on age, body weight, symptoms and
frequency of administration, but for example, the
arachidonic acid and/or compound including arachidonic
acid as a constituent fatty acid according to the
invention may be administered at about 0.001-20 g,
preferably 0.01-10 g, more preferably 0.05-5 g and most
preferably 0.1-2 g (as arachidonic acid) per day for

adults (approximately 60 kg), either once a day or
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When the conposition of the invention is to be used as
a pharmaceutical, it is preferably adm nistered in the

wo 200608558 Nn adm ni strable unit, and especi al | yPCTIIR061/005623

form The dosage of the conposition of the invention
will differ depending on age,~ biddy wei ght, synptons
and frequency of adm nistration, but for exanple, the
ar _%gh}i%@a Grsld andl 981 Commound dued udh ng, A achistond e
acid as a constituent fatty acid according to the

i NV&§n may be administered at about 0.001-20 g ,

pref er abine Qudflod Oty Mt B PE QRSB s Go H5p1Po gpladitli pid
nost preferably 0.1-2 g, (as arachldqglc,a0|q% per . day

{ omMeARAARES afbrigie TEDHY BEF KpeCI ALY BREd Dday

or diod sketh e il 4 Ppdl 2 oS etshesetdir @ st t dim eehs epaamdpoint
doses.. The major fatty acid conponents_ of lipi 4 -
roris BRTIEY e ST TPETL OERE A SRl R GG afld 1o
docosatexashoi Alhsd d, samck t hee ef0reof T Dom t e

sta [ ce... j i ' s .
R S e T
propery i wrabl, et cowplpbntbbewi of aefachiderignacid and
pho&ﬁé‘&éék@é;@aé@&% afesd i SoN€s Yn 8A@! ¥ i reusonpi Aati on of
arachi donic acid and docosahexaenpi ¢c_acid cont ai ni ng

vi reieP 93P eRt a9 eo5apRAt dehdi @SRRFHR 1LY RPREFRF £

pr efgF ¥ €&hem&HE | NERBDE Lachh@ori 8Ct @Ni6cosahexaenoic acid
aci d/ dpcosahexaenoi c,acjd ratiLo in the conbi nation  of

t hefaF &2 hi Hoie St BRLLADCRE ahkR aRhoF ot deiyci gctd and
pr efiecaphlyckehbecrange O Prédfedblantinnohe range of 0.1-

preferably in the range, of 0,25-10 0, -t he,ampynt

of i§Co§% é%?ﬁ%n%?%§%g?g9 nl?hgh%ogaﬁ%§ £vgf%§ggH' Also,
pr ef ke abhyudoest neicexepedtdébodt ahddainchhdohiPedaeird
(wej i L he pr I pyengicopnwi | |
nomﬁggégégéag%%ge[n g§e§?%% 8?@??8%§dtgz foFIomﬁng
exaaphebidenin apddundeightindph§ol hat the invention is

not limted to these exanples . Exanple 1 Method for

producti on of arachi donic
EXAMPLES

The present invention will now be explained in
greater detail by the following examples, with the
understanding that the invention is not limited to these
examples.

Example 1 Method for production of arachidonic

acid-containing triglycerides

Mortierella alpina CBS754.68 was used as the
arachidonic acid-producing strain. After preparing 6 kL
of medium containing 1.8% glucose, 3.1% defatted soybean
powder, 0.1% soybean oil, 0.3% KHzPO4, 0.1% NazSO4, 0.05%
CaCl,+2H,0 and 0.05% MgCl,-6H,0 in a 10 kL culturing tank,
the initial pH was adjusted to 6.0.

A 30 L portion of the preculturing solution was
transferred for 8 days of jar fermentor culturing under
conditions with a temperature of 26°C, an airflow of 360
m3®/h and an internal pressure of 200 kPa. The stirring

rate was adjusted to maintain a dissolved oxygen
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gl ucose, 3.1% defatted soybean powder, 0.1% soybean
oil, 0.3% KH2POX4, 0.1% Na2SO4;, 2 05% Cadll 2- 2H20 and
0.05% Md 2 -6H20 in a 10 kL culturing tank, the

i nitd emg\@éoxfd@fl%@dls O 0. AV R0, Lpor 1@@0@@ the

precul turing solution was transferred for of
j arcaneeritarl Qulvar | 3 UHeRY Rvndhe | Berding hC%lture method

te:waelt%ﬁu@és@%rfl@é%%tﬁi&me @:5@ FBhbe a9 BA2.5% in the
internal pressure o a. . rring_rate.wa

adj TRABH t W ned rt2G n élo‘il%%ol% o@;@é{ﬁo‘ﬁ%ﬁﬁﬁ? n

of dKed&e ppst Allsere tiige ghercoset sgucealnias i ane wesight
adjg@}ff%fy the feeding culture nethod for a gl ucose

con ion in the range of 1-2.5%in the nmedi um up
to the 4ahtelmycompldi Dod- A6 tiee ntal medinhereagteells

(mmggﬁtéh§+£$r€§f%f§?%%f%%$f%$? &Eéﬁgéh£¥¥ﬂgdaa01d as a

After conple
con¢@m&tngu$mtgf@t©Y|@@sdh@Q¥®gC@lh%ﬂt@@nbE Atlbragign and

CO”&E lﬂﬁntarﬁé‘tw%afé@ é’éﬁ&%ﬁ??'ﬂa@%f@nb&aé' Li£ahkbeBd from

g fat and oi |l  portion was extracted
frowal¢ heo bwte@@e@elebw%yb*yeﬁ@&gngx%&wséwoﬁn‘anaubjected to

Subdiféﬁsﬁyt itk ebAr yaokl supiriahsipurstbgat | @Bgﬁihﬁﬁ.’ﬁg,

(degunmm ng, deOX|dat|on deodori zatjo d
{ o SBe I e 5Ok o Or AR EAl Goh: P HOEbALARD B PEdin 150

trlg@y@eraﬁ&ahiabhghyaemddesntamhmdgngragnycgkydes|de
port

oL heaTueartoSe Bt 95 obe BPRERTEHLEE, vpBELI a1 ox a
(trngytenldésthﬂecenBEthyéBStéattyed¢1dndstheachldonlc

obt f h L xt ; d
e T B
acumephpbesteomf@edAOaad whoo obteheedofartyapeydappghyl

Theegegkeﬂgte&ep@m 5h819%b€i pot g8kl Eh%@ingto@lrﬁbﬁy and

aci d inolelc acid [1holeni T acid and di hono-
| i néPeRfctachavaeprs ﬂaslawovl@s%lvl PEOPOYLiay, Of 480B4 wts

of the total fatty acid.

The contents of palmitic acid, stearic acid, oleic
acid, linoleic acid, y-linolenic acid and dihomo-y-
linolenic acid were 11.63%, 7.45%, 7.73%, 9.14%, 2.23%
and 3.27% by weight, respectively. The arachidonic acid-
containing oils or fats (triglycerides) (TGA40S) were
also ethylesterified, and the fatty acid ethyl ester
mixture including 40 wt% arachidonic acid ethyl ester was
separated and purified by an established high-performance
liquid chromatography method to obtain 99 wt$% arachidonic
acid ethyl ester.

Example 2 Production of triglycerides including at

least 5 mole percent 8AS8

After suspending 100 g of an ion-exchange resin
carrier (Dowex MARATHON WBA: Dow Chemical) in 80 ml of
Rhizopus delemar lipase aqueous solution (12.5% Talipase
powder, Tanabe Pharmaceutical Co., Ltd.), 240 ml of cold
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and 3.27% by wei ght, respectively. The arachidonic
acidcontaining oils or fats (triglycerides) (TGA4OS)

wowree/03l5sd et hyl esterif ied, and the fatty aciPCEIIRGIS/005623

ester m xture including 40 wt % arachi donic acid et hyl
ester was separated and purified by an established
hi gh- performance |iquid chromat ography nethod to

obtain 99 % chi_doni id.ethyl .ester. :
N e R P
perdxeirgd 848N terdstasharith SOt g aftain | one eluhaniel zed
resj -rb%ri er (Dowex MARATHON WBA: Dow Chemical) in 80

m of I zopus del emar |ipase aqueous solution (12.5%

Tal i paséiewde?Q TaraberPHar FRbecr Fedes Geentatying 4 ovts

m of, o0l dacet onei d - BROCI Is wasped ke @did hexampid andieo g of
the m xture was dried under reduced pressure to obtfl n

t heSamibbi ¢ | 3@t | ase of Nexg , 2 Borgrortpeed 1mmobilized
trlﬁf&ﬂl&e&_@mt@ b NG A0 1t Fo B agki @loadi cteei 48 hours at
(TGALOS) obtained in Exanple 1 , 160 g of caprylic

aci W°CLyhg l5f FHETAMG € iSRG i HRSHY 1GoBetipgs et the

and-da 8 1 h, Of noet 85 WESE 686t £on T R8s 4BehovEs 86 SP€ain the
while stirring (130 ,rpn% 6'.B%Upon conpl eti on of the
0

r ec®EF by tePelppelRt b £YB%- was renoved to obtain

the gplt !Naﬁﬁﬁgiﬁm‘@id&ﬂﬁ_Z@ﬂ mz%mlmii&eamgp@@ét Rhiebpus

| ize | pase i zopus_del e ' e rrier;

Do SRR THRE ey S ShorDReeE CARAEA08 iR LFag then
gLQ§§cE®duﬂnté1a8jac&étédcg1a§i.8ohuan©1uﬁE$ 12abdcm, 31.8
the reaction, oils.o a i Si ' r

rot RSHERR hette nlas aner EOTBh L0 By TEELY ! SqftbriBeng a
(Tlaqxﬂz@s;reapfythe BERE0S dbRyinad fhoReampheolghndheaprylic
co a hxe ( /h)qt t

rea% |%n?T?%EgEfg?épgggcgégghrea%f?gn&%?lgmg?gﬁaggrough ?he
Thecebhmmmat eapbi uedr epead 46-mich) Therugpehépegus reaction,

capryl b6 8¢hd1apdgf beerfabtyoAChUSsWBEE£REEDVEdnEr @B umn
t he obtained reaction oils or fats by nol ecul ar

di stehparabnreandst Aenddtbj ectleel woreheied ycaptglbe acid and

ggg ggggg%%ggtEgﬂdgf§Q§e(g@?UG@HnQroﬂegﬁédébkgﬁned reaction
oils or fats Sgomgﬂééhfgr ggstillation, and then
subjected to dietary oils or fats purification steps
(degumming, deoxidation, deodorization, decolorizing) to
obtain 8A8-containing oils or fats (triglycerides).

The 8A8 proportion of the obtained 8A8-containing
oils or fats (triglycerides) was determined by gas
chromatography and high-performance liquid chromatography
to be 31.6 mole percent. (Incidentally, the proportions
of 8P8, 808, 8L8, 8G8 and 8D8 were 0.6, 7.9, 15.1, 5.2
and 4.8 mole percent, respectively. The fatty acids P,

O, L, G and D bonded at the triglyceride 2-position
represent palmitic acid, oleic acid, linoleic acid, vy-
linolenic acid and dihomo-y-linolenic acid, respectively,
and therefore 8P8 represents 1,3-capryloyl-2-palmitolein-
glycerol, 808 represents 1,3-capryloyl-2~oleoyl—-glycerol,
81.8 represents 1,3-capryloyl-2-linoleoyl-glycerol, 8G8
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The 8A8 proportion of the obtained 8A8-containing oils

w@eooh@s@ssytri gl yceri des) was determ ned by gasPCT/JP2005/005623

chr omat ogr aphy and hi gh-performance |iquid

chromat ography to be 31.6 noleZgercent. (Incidentally,

t he proportions of 8P8, 808, 8L8, 8& and 8D8 were

0.6, 7. cent

regﬁﬁﬁﬁ %f Tﬁ%cFﬁFpg‘é@f@syPilREﬁenEyl_éggcgrBl and 8D8
bonded ferfthe 1, r3—@a¥ﬁ%ﬂ'o§ﬁ—&-—féﬁ$idmd3ﬂ ~nepbesentyl-glycerol) .

BCFSi o GO e ey A

tthﬁﬁQﬁﬁu&Eﬁcﬁﬂﬁf&ﬁﬁﬁb&sl trlglycerldes by an established

3 -ca ryled{/‘% %}al m.t 0| %)?g%r%i%%%d@%a& %Seni‘tensed;tyc'lellded 96

3mﬂm’3§e¢13de—r2c I8H8o| eoyI gl ycerol, 8represents 1

3 Capr)ﬁ lE'.\;lc}o_Lu%{&,d Qify@i{gcta% §f%havior disorder
represe T ,o baplyIUYI'L ciomo-

g- Iqﬁwd]Cié’h‘kﬂﬂ wmwmralsmvaﬁﬂ@hdﬁml fication
from thep é?ﬁg' 6ﬂﬂH'Hbﬁ§1§%éH dats1 two- to
(trigl ycer % an est abl i"'shed hi gh- perfor mance

| | qthcﬁwcﬁﬁ@w@r pm/lerr&%dnm@ed d@o‘”%eqlro’rrét%eﬁ" ceptrol
8A8y 1. o tEXAARL at iom of eiderd- @hiﬁ@;ﬂ@i&h@rdlet group

di sor der of 6A OS b behavi or a observ The,
exp(e?r‘} ek ) - gWJOtJbS felc jokrisletiR drlkl%‘fi ek oy é%ég&S contalnlng
t hregiestTosk b9l th nedisld QR e ey gl wérdetto | edch agromp r ol Each

0 B8t SRS SRS LA RS eonos
TGOS cond ot al med dmmtmmmem Jabhe (9bei mongreshrapned
each %rougonl ch. gy o Ié%t$f Hg yisle éﬁ&orestralned

non- ? ral ne group non-r est d coh
gr oxmo Y93 , (nestrattedi eert aehehl dondtodr | ﬁl%mea\té@lned

r n r d
8 4% 42k g S8 121 o g suees 1 ke seni lones

r est3 HhQi agvhas BmesnpesSRRENIRY nguRC P%C%eg?lr 2 6 hour

resﬁéfi@&nghfégewe@E§eaf@ératﬁehQﬂér@ebfoﬁeébiﬁQ MBEKé
after the start of feeding. The, contr di e

TGAAUSE Eoht @i AF ngt of @R4 3R 09\?1“??111?%1’6‘9 egieE of ?W} et pable 1
be &&8tinueachogdreupediofot B&chegrotpNgoexprei rentining

per'eggerlxplgngeﬁ‘gglsogsedﬁgr rER80d G 5680 3L 01 Rdng0s-

containing diet was the product obtained in Example 1.

Table 1 Experimental diet

Control diet TGA40S-added diet
Casein (g/kg) 200 200
DL-methionine 3 3
Corn starch 150 150
Sucrose 500 500
Cellulose powder 50 50
Corn oil 50 45
Mineral AIN-76 35 35
Vitamin AIN-76 10 10
Choline bitartrate 2 2
Vitamin E 0.05 0.05
TGA40S X 0 5
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diet was the product obtained in Exanple 1 . Table 1
Experinental dietSince the daily ingestion was

wapprosisaat el y 5 g per nouse, the daily intakeP@f/JP2005/005623

TGA40S was 25 ng per nouse. Al so, since the total

fatty acids bonded to the ar acl¥iZdoni ¢ aci d- cont ai ni ng

(o] Ils gr fats (triglycerides) prepared in Exanple 1

i ncl ude r ' i

| nel uded 14 A c@acirlfﬂqmn&fes%ﬁo% e AR IS of g per

r estoagient thie adl Wl rietiagesh qfeé&GrPeﬁorﬁ MR & be gager mouse.
diat ey Jolded oy ahehpdoral iohsesyatd chhé est.

T ehavioral observation tést was conduct ed
tr awpsafcéwwqarglq RE IR G- R Tafe G t Hé#/%]fif%%rldes

éﬂa dpdRsd olbasegyam@md Tresiardidn g @ hﬂ:%)&ihea@lﬂic&i)nlc acid,
i ces accordi n he |rWI(£ neur obehavi o

B G AR e A T A R atD Mg mouse

No di frfres ehaeowasrabiserired vistiweeny e oot rodsidizining
C,Cé_ggnd ARA di eéjtehtecle '@o %Eﬁé)sbggce Q%hé\?fﬁ%f?i ncgbservatlon

str
whitdsthad ’quaémeleacmnecdralestbmma‘@wres%e%t e s yconducted by

eXmJ{JAr{seP i dﬁ(fa%ﬁce d Nohtd @'ﬁ&ﬁ'@%&a&ﬁ&o’&ﬁen after 30

reaction £ont aneous novenents such
snlmilfmnlgesarmb%@r‘dm‘]gan oRpRORdlnG e PRk YER¥R I h%%llces
M C& e h@né“ EEy th Visdh, A0S, { 8¢ /¢ hi doni e BEHE)
recover to t e sane | evel of behavior as the m ce

Wi thﬁmffb@fr AP HECLiR@sSTRIFHRY, 1JUMpLing, ghgdingyy No

thegf ffStetédBybs HoScheed wdoRsdy ﬂl@m@ﬁltﬁbbddiél’atmlce and
adm ni stratl on of , TGA40S |€%§oves behavi or a ggtterns
d

whiRHP HALRE dPteF el asPS FRETH TS of T streks3Rha Thar®
gr ﬁ%kh@l@éulr pd{aﬁe dxgeml bft ‘Sh@ncdml‘br@lll afeef feotpaghiost had
ehavi oral _di sorde t
capSth @5 TOnpri 57 r%i'lg%h‘%goﬁls% %.CI gaig %giﬂﬁ?'ﬁﬁ%e% jacreased
or feasifdr i nghgln:eatnl]eg) cit eousaseadtidnt oandorpareed
yel aht \of geﬁﬁ%éﬁeﬁgg §éc aL L Sshy £ peh hgnafc£9891ng,
add R7Ve gr ad y F

cerin for |sso ution at 50-6
prepam@aaegetatthec@@hrh@sﬁrﬁhnﬁdvm$@98|W?eéﬁaioébecﬁlce

Next; +On Opatk §&0f s ¥hERMEBN Ec acid) recovered to the same
level of behavior as the mice without restraint stress
(Figs. 1, 2).

Thus, for the first time it has been clearly
demonstrated that administration of TGA40S improves
behavioral patterns which have altered as a result of
stress, and that arachidonic acid exhibits an improving
effect against behavioral disorders.

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 oil was also combined at
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oi I was conbined with the arachidonic acid-containing
oils or fats (triglycerides) obtained in Exanple 1 to

wee@pasessiilling 1 . Vitamn E oil was al so copdi/aedos/005623

at0.05 wt%w th oils or fats (triglycerides)

cont ai ning 32 nol e percent of t4% -8A8 obtained in

Exarrplg 2 to prepare filling 2 . Al'so, 50 wt% of the

ar achjzdonisc deontaidy ng i | I if ini
(tr| gI ycerl &EQJ) tasanedqigil &%g yege\?:/alsdecson‘ocionnetdalnlnq >
wi o150 mr%a‘ntsmfomhe( t8h¥a Q%ﬂ‘qalrteme g1 doapRift aerfgt Prepare

acigd 1an4,flocosanexaerny Gacigk Hﬂ&?%ﬂa&&&i&{ld he- ot al
fatty acids were 5. "1% and 26 5% res ectlv%%t)aarand

t h&Pro- R WD kAT B8 | (hied 4 Jor ged in

;L::Elédéiq)lt% 1 Alréé),qciﬁl%lwte%} ofitaf Bhiwoni£ish oil (tuna oil:
-COo '
e I SRR Atis 2 R TSt EE acid

Wﬂﬂﬂﬂaﬁ@iﬁaﬁi@ ’caruialdoﬁzdsqhea«acaﬁmimemi@.l% and 26.5%,
roporti ns. t e t 9

lg%%perc ve‘—imé dé’o"?%d‘?sd\%\%%%? gEm'lcr?Emgﬁ added
vvastca(idmpatloe pf:ebhxregf?rl I | ng 4 . Separately, 0.05 wm%

of vitam 5@%&&@ﬁibti@ﬁéﬁh@ﬁﬁéﬁﬁﬁﬁﬁw6£ls or

acid eth ester 0 alne In Exanple 1 to repar
filfatey B righeserides) RS 1CPP g ret et fHrs fish oil

fis %5 o f:a%@%f%f@fﬁ%&ﬁt%&%% O {%O@ésahexae“lc
i ne apsul e in

dr 3@ By P e rhP S nt hod toi@gn% C¥ %Egg? o‘f’eg? % and

'?fy§|§@ Af%@ﬁe@@ﬂ@% ﬁgaﬂ@ot@eﬁéot@s @t%SthaﬁﬁmSE oil was
ri eri des) contal n t 8A8

obtaa %%% o ORK g ﬂh%gg of %IP$ % 659 Or Kt

I efWitEl&ﬂanD glbfw@s ea:mlax:meld @DOhgtbé ga%ggrgnhaddnno acid

m caustic s9 ers

mﬁt%ggyﬂoﬁ% %ﬁl%é#al%lstl a@gigrifggg Jgﬁgéé%y&géng >

addeidet© fbkeidgbilets. STWesemaseénﬁDS|Pr@duﬂttﬁnaOf soft

N 9bs pLePSy fsoﬁegﬁélﬁm 8hI4E" oEOLPLERALCady! LRbGule,

sl on~was |s enSed i nto
plasbt@lbagsbﬁtcégeuhﬁ petdbag and @ﬁ&hngubyeeréanﬁéy
hlgﬁigﬁg gsure stean1ster|I|zat|on treatnent at 121C

mnutes to prepare an oil infuysion.
Example 5 Use for oil 1nqulon

After combining 400 g of the oils or fats
(triglycerides) containing 96 mole percent 8A8 obtained
in Example 2, 48 g of purified egg yolk lecithin, 20 g of
oleic acid, 100 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



Exanple 6 Use for juice A 2 g portion of
b-cycl odextrin was added to 20 ml of 20% aqueous
we@ewanaiss3 and then 100 ng of the arachi donic PCT/JP2005/005623
acid-containing triglycerides obtained i nExanple 1
(containing 0.05%vitanin E y ®ére added thereto while
stirring with a stirrer, and the m xture was i ncubated
fo r t =+ Af heh ko erqt CQRl4add th
s e e el L S e
i nohbaei 5§ ifrorint0 WAshr 8 atizger, THE tesumippgire was
preci pitat S e r.ed.by eentr] I a j :
AR KA Y & (8 e atand nd Ty onni Foondrgaporatuze
obtaiod 1198 (gpefroximptleddext hiomrdl, atstdatd ngomesusentinued

conpr.i.si ng arachi doni ¢ I d-contai.nipg trigl [

AP élﬁoﬁgfﬁkagﬁjﬁh&érngdePuﬁgéa&hﬁfgfn?bgn¥§ggi?%$8

10 plreafi pittiate twaspregave rad Wiyceendnpfivgialg separation and
ar %%%Ind%nls%e%lw 'tﬁmo'?lt—%'egga%gs gl %Hiqgszecgt% Mpihin 1.8 g
A conposition w a preventive or rnprovenent effect

on ofy rptayrsl cofe xii siga s thyede arcawpannch camresisiimflced
behavi o L SQr derssy LS t%fi@qud&m&ésapl ¢ andf Portion
a conmpound conpri sing arachidonic acid as a .
comdt itthientodvestary ved dniXormd e ghped titgi ddtdr g tiFe to
cl &8k ne WheSidL Sainfh /GRRRH N LTI d i N G @il et rionici ng
acid as a conistituent fatty acid is an arachi donic
acitdiglosiAidsster, or a triglyceride, phospholipid or

gl ycolipid wherein all or a portion of the constituent
fatty acid is arachidonic acid. 3 . A conposition
according to claim?2 , wherein the triglyceride in

which all or a portion of the constituent fatty acid

is arachidonic acid is a triglyceride having nmedi um

chain fatty acids bonded at the 1 ,3-positions and

arachi doni ¢ acid bonded at the 2-position. 4 . A
conmposition according to claim3 , wherein said nmedi um
chain fatty acids are selected fromanong C6- 12 fatty
acids. 5. A conposition with a preventive or

i mpr ovenent
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effect on synptons or di seases associated with
stressi nduced behavi or di sorders, conprising

W@ pi0gh3ses | des which include a triglyceride i nP@NIRA05/005623

all or a portion of the constituent fatty acid is
arachidonic acid. 6 . A conposi?d on accor di ng to claim

5, characterized in that the arachidonic acid content

of said triglycerides which ifigliwde a triglyceride in
which all or a portion of the constituent fatty acid

i s aracHi-donife crampsiitsdon Widdste Ry SHantcive I tigipgovenent

fatdpr Rl ¢ Afynidieontd I ¥oeyddes aksodd LAWASitH Hrress-
according to claim5 or 6, wherein said trlag%}%ﬁgrl des

P ERIGRY R K GHRds i FMRTEE Y }igpcid
of atdaﬂdiorastddwncf aldnpraiciihd smdacidston: caod ds ar e

extracte cr.oor anl sm bel onging to the genus
I\/bﬁqr’eﬁ'téqﬁ n%{]g%k?oq Pyt hi um Phyt opht hora ,
Penicill2. umA (&@ntmmidmonnaddmj,r@slmi@laim 1, wherein
Asper Ilus d

EChSIanlOSp T nogl’rl%o‘rPn c’g&&)gﬁpr orfggrgn%@r% é}%{A@ aCl%s?st; i on
acmtﬂtrﬂg:u@iar@atme aﬁld:llaﬁ s @E@mdomr@m sat@ohol
triglygeriges, whi g 0#113%65:}1"@@ Pidd Hhyeesi deod rgme@iwlpld

al | or @ portion he constituent fatty acid 1s
ar adh o e bki et arkorkign )ﬁb%r"'rkéﬁasc%%ﬁja?%@h‘@ fatty acid is

Vi ﬁ%ﬂjyd&pl@lé:@ﬁpent aenoic acid. 9 . A conposition
Wi a preventive or rovenent effect on s tons or.
di seasesgasso%l%?%o%t( %t?ce%%?%‘%eﬁob%ﬂ%ﬁg? wherein the
di Sﬂfﬂ_ﬂﬁceﬁmriﬁlﬂglérﬁ i ?D”Cﬁ i slesootiwhi ch dhel easstituent
e percent,consists.of.,a tri ceri
R Lt e e s
andn@dmhl@lmrim gty bwﬂ@si laondde 2tpolsétipp-pasitions and
conposi.tion accord ai d medi um
charr&i‘o a‘f%%%yma%l S %p%oée %%ESE F ot ﬁ%ﬁgf 12 fatty
aci ds. 14. Ahoupmgwlbnoac@m@r@gngot@m?l@ihlé 3f wherein

Stress'ﬁgégl beﬁgfﬁefgtﬁ Qc§a§p£985sé§§8€éétfgoﬂﬂEﬁong C6-

uce Vi or orders I ncl ude habits such
as 12 niretguekiag-and onychophagy.

5. A composition with a preventive or improvement
effect on symptoms or diseases associated with stress-
induced behavior disorders, 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,
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12 . A conposition according to any one of clainms 1 to
10, wherein said di seases associated with

wa@reoessisssluced behavi or di sorders include adj uBCTERN05/005623

di sorder and attention deficit hyperactivity disorder.
13. A conposition according toZ&ny one of clainms 1 to
10, wherein said di seases associated with

stressinduced, be ' i ' u
e L
cofpasinagre soopiwl my terrslegreiaf clains 1 to 13,

wherei n sai d i tai ' Pt :
& ﬁoé%%!ostﬂt%bd Sac,icséfﬁﬁ%%olf@%y&% f claims 5

phar maceuti c sition. } nposi t’] on

acdor di ngrher s 5a i, tidkE e wrd e ¢ R heRC 5349 3 ood

COMOS} 1t -1 e i€ AMh fo0d dF apdh@ueh 6l | AK)the constituent
functional food, nutritijonal SUfcﬁl ement, food for

_spe"%qtf‘%ﬁécﬁcl‘ﬂééljt% AL 3T S £ loF T YOO T RPRR

l nf@i%tatm%&d; &ri:l-%tflia-?llrﬂty froo s i opd et aérootc cacid.

geriatri ood. 16. A conpositi.on accordin o_an n

of cl ai ni 1 tZg ﬁ%r?p?/ﬁ‘ﬁtc]l’r? ohpr} seP Horosks e%(a%%o%ﬁrgvement
acief Pk osn as wopipos o I alF ¢ 3% ag Fososhhexdendile sicress—
as a consti fatt) ' 17 siti ,

2> IR 1AM i gt 1cor Ot Bcerices ot
conprisi ngt dbeashhexaehoi reretnt agorstonst P uentrigtygeride
aciyhy h Of S ¢ e 8h SLSE, tRE @ 3-

P g AESRSEIEIET  Seheohohagag R 8-

or ROPLrionn drdtpeachiEentaentifdpeydag gtishe 2-position.

docosahex@enoh CcaahssidBon An€QFBASHY I 06 8Teomdd Ngwherein
claim 16 or characteri zed.in tha [

! D CRRRHEREROTE ST OV [ 8145 (BYCVEFUREFERn FRE =ong C6-

conbz ngdten @{;i@gl_d ar achi donic acid and

docosahergenclesebdel 108 LOSLEATNS Bf, Bub:3fs 4 ofhuns 1

chatactefiwkrdreint batdt sgmaionst asboeisbsdpenthendress-—

20! ST SATTOS,  ho0 fgep ek couseerbhe-obuthoas singor
sucking and onychophagy.

12. A composition according to any one of claims 1
to 10, wherein said diseases associated with stress-
induced behavior disorders include adjustment disorder
and attention deficit hyperactivity disorder.

13. A composition according to any one of claims 1
to 10, wherein said diseases associated with stress-
induced behavior disorders include acute stress disorder
and posttraumatic stress disorder.

14. A composition according to any one of claims 1
to 13, wherein said composition is a food composition or
pharmaceutical composition.

15. A composition according to claim 14,
characterized in that said food composition is a common
food (food and drink), functional food, nutritional
supplement, food for specified health uses, preterm
infant formula, term infant formula, infant food,

maternal food or geriatric food.
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20. A nethod for production of a dietary product
havi ng a preventive or inprovenent effect on synptons

wWOR00dH03E85es associ ated with stress-i nduced bebGEl/ir2005/005623

di sorders, the nethod being characterized by adding
arachi doni ¢ acid and/or a corpciihd conpri si ng
arachi donic acid as a constituent fatty acid al one, or

in combinati on Wikdb s i st aldcIBEeRd o CON B NG claims 1
substantially no arachidonic acid or only a slight
anoitl 3 hersth ool $a% HRFI RN prasemt ¢ RCHE #RU @4l 2

t I e ERin O c SHEPL D1y Ao db SBRSLSeBSBOCIAL @ sV & hconstituent
stress-i nduced behavi or disorders, which conprises

adnf 35 s¥ #5114 ar achi doni ¢ acid and/or a conpound

conpri siIy. arRChomiens Ct am th@soad togsto t eeatmfhét ywherein

aCISdAi oc:oam ciaﬁrilgnct:oniqg]rlnsefrggo oééssaﬁgﬁgrilg}_éaééf@'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.

18. A composition according to claim 16 or 17,
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 0.1-15.

19. A composition according to any one of claims 1
to 18, characterized in that the amount of
eicosapentaenoic acid in the composition does not exceed
1/5 of the arachidonic acid in the composition.

20. A method for production of a dietary product
having a preventive or improvement effect on symptoms or
diseases associated with stress-induced behavior
disorders, 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.

21. A method for prevention or medical treatment of
symptoms or diseases associated with stress-induced
behavior disorders, 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.



