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These rhythms can be discriminated by checking

whether the rhythm still exists when outside factors are

25 removed as completely as possible. In an environment
where periodicity has no effect, such as in a laboratory
which is isolated from the outside, the human body
exhibits a cycle of longer than 24 hours. Such a cycle
is called a free-run cycle and is believed to be an

30 endogenous cycle, or body clock (the free-run cycle of a
human being is 24.2 hours).

A body clock with a free-run cycle that is not 24
hours, synchronizes with outside physical changes, and
usually agrees with the changes in day and night, to give

35 a 24-hour cycle. This is called rhythm synchronization
and the resulting rhythm in 24-hour cycles is called
infradian rhythm. However, synchronization of rhythm
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means not only a nmere agreenent of 24 hour cycles but
al so an establishnment of a tinme relation of 1:1

bet ween the specific phase of the body clock and
that of the exogenous environnmental rhythm the

| atter being nore 5 inportant. For exanple, the
initiation tine of activity periods of animals is
determ ned by the body clock® 4™ diurnal animals, as
a result of rhythm synchronization, there is an
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sleep disorder and there has been a brisk demand for an
effective countermeasure for treating these diseases.

In an asynchronous syndrome (jet lag) due to
abnormality of infradian rhythm, insomnia at night or
sleeping in the daytime may result, moreover, headache,
tinnitus, palpitation, nausea, gastralgia and diarrhea
may also result, causing a decrease in judgment and
concentration. In addition, delayed sleep phase syndrome
(DSPS) is the highest at the onset of puberty (Diagnostic
Classification Steering Committee, Thorpy, M. J.:
International Classification of Sleep Disorders:
Diagnostic and Coding Manual. American Sleep Disorders
Association, Rochester, 1990). An infradian rhythm sleep
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of safety, but side effects such as antianxiety action,
25 anticonvulsant action and muscle relaxing action are
believed to be expressed. It has been also known that
"hangover effect" and "amnesia effect" in which
sleepiness, swaying, dizziness, fatigue and lassitude
remain are strongly expressed, and thus the use of these
30 drugs must be very carefully controlled. Thus, so far
there is no excellent compound having a safe and
effective normalizing action for infradian rhythm.
Furthermore, hypnotics merely induce sleep and have no
action of synchronizing to circadian rhythm. For
35 . example, when synchronizing to circadian rhythm, it 1s..
possible to relieve jet lag, but hypnotics are unable to
do that.



5 Phar grRe@de th3BugBdd3

do that. 4 As a conpound which is able to
synchroni ze to the circadian rhythm nelatonin has
been suggested. Melatonin is a hornone which is
nostly produced by the pineal gland and its
production exhibits a significant 5 change throughout
the day. Production at night_is as high as 50- to
100-fol d that in the daytine. en the production of
melatonin at night is suppressed by adm nistration
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There have been many reports on the hypnotic action
of endogenous melatonin for the purpose of
synchronization of circadian rhythm. However, although
there is a report that, as a result of administration of
melatonin, good quality sleep, such as shortening of
hypnagogic latency time, decrease in midway awaking and
improvement of insomnia can be achieved (Zhdanova, et
al.: Clin. Pharmacol. Ther., 57, p. 552, 1995), there is
also another report that adjusting effect of sleeping and
improving affect for sleep disorder are denied (James, et
al.: Neuropsychopharmacology, 3, p. 19, 1990).
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cl oc&yntaining fat/oil on the circadian rhythm
synchronization accompanied by backward and forward
20 movements of a 6-hour phase.
" Fig. 3 shows the influence of the arachidonic acid-
containing fat/oil on the amount of movement of phase
(time) to backward movement of the phasé and forward
movement of the phasé by light stimulation to rats upon
25 feeding (free-run) under the dark condition for 24 hours.
Disclosure of the Invention
It is pointed out (Mishima: Nippon Rinsho, Vol. 56,
No. 2, p. 302, 1998) that one of the reasons why those
results contrary to each other are obtained resides in,
30 dependency on the administered time and there has not
been known any compound at all which is not dependent
upon the administering time and has normalizing action
for infradian rhythm and/or promoting action for
synchronization of circadian rhythm (biological clock).
35 Therefore, there has been a strong demand for
developing a compound which promotes the normalizing
action for infradian rhythm and/or the synchronization of
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35 Therefore, there has been a strong demand for

devel opi ng a conpound whi ch pronotes the normali zing

action for infradian rhythm and/or the

synchroni zation of - 6 circadian rhythm (bi ol ogi cal

clock), has little side effect and is excellent in

application to drugs and foods. Accordingly, the
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of the %ffect. on _.synchroni zation of circadian rhythm

of ufacturing the’ same.

The present inventors have carried out intensive
studies with a purpose of clarifying a normalizing action
for infradian rhythm and/or a synchronization promoting
action of circadian rhythm (biological clock) of
arachidonic acid and/or an arachidonic acid-containing
compound. The effect of arachidonic acid and/or an
arachidonic acid-containing compound has been clarified
behavior-pharmacologically by evaluation of the effect on
synchronization of circadian rhythm of rat.

The present inventors have further succeeded in an
industrial production of a triglyceride containing not
less than 10% by weight of arachidonic acid using a

microorganism whereupon it is now possible to subject it



The present inventors have further succeeded in an

35 industrial production of a triglyceride containing

not |ess than 10% by wei ght of arachi donic acid

using a m croorgani smwhereupon it is now possible

to subject it 7 to a test for the effect of the

present invention and the effect of the said
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arachidonic acid, alcohol ester of arachidonic acid and
triglyceride, phospholipid and glycolipid in which a part
of or all of the constituting fatty acid is arachidonic
acid is an effective ingredient and also to provide a

30 method for manufacturing the same.

In accordance with the present invention, it is
possible to provide a food/beverage having a normalizing
action of infradian rhythm and/or a synchronization
promoting action for circadian rhythm (biological clock),

35 containing arachidonic acid and/or an arachidonic acid-
containing compound, and also to provide a method for
manufacturing the same and that is particularly useful
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triglycerides comprlslng a triglyceride comprising
arachidonic acid as all of or a part of the constituting
fatty acid is preferably not less than 10% by weight to
total fatty acids which constitute the triglyceride. The
30 triglycerides comprising a triglyceride comprising
arachidonic acid as all of or a part of the constituting
fatty acid is preferably extracted from a microorganism
belonging to genus Mortierella. The triglycerides
comprising a triglyceride comprising arachidonic acid as
35 all of or a part of the constituting fatty acid is
preferably a triglyceride which does not contain

eicosapentaenoic acid or, even if contained, its amount
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triglycerides conprising a triglyceride conprising
arachidonic acid as 35 all of or a part of the
constituting fatty acid is preferably a triglyceride

whi ch does not contain eicosapentaenoic acid or,

even if contained, its amount 9 - is not nore than
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25 adult per day is preferably O. 001 to 20 g in terms of the

amount of arachidonic acid. The compound where
arachidonic acid is a constituting fatty acid is
preferably an alcohol ester of arachidonic acid or
triglyceride, phospholipid or glycolipid in which a part
30 of or all of the constituting fatty acid is arachidonic
acid. The above-mentioned triglyceride in which all of
or a part of the constituting fatty acid is arachidonic
acid is a triglyceride where medium-chain fatty acids are
bonded to 1,3-positions and arachidonic apid is bonded to
35 2-position. The medium-chain fatty acid is preferably
selected from fatty acids having 6 to 12 carbons and, for
example, selected from fatty acids having 8 carbons.
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acid. The above-nentioned triglyceride in which al

of or a part of the constituting fatty acid is
arachidonic acid is a triglyceride where

medi umchain fatty acids are bonded to 1, 3-positions
and arachidonic acid is bonded to 35 2-position. The
medi um chain fatty acid |s_pr ferably selected from
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arachidonic acid-containing compound, and to a method for
producing the same.

The composition of the present invention has a
preventive or alleviating action to biorhythm disorder,
sleep disorder and delayed sleep phase syndrome caused by
abnormality of infradian rhythm and also to disorder
caused by retardation of synchronization of circadian
rhythm (biological clock) (jet lag, headache, tinnitus,
palpitation, nausea, gastralgia, diarrhea and lowering in

- ability of judgment and concentration) and is effective
as beverage/food,'health food, functional food,
designated health food, food for babies and little
‘children, food and drug for aged people, quasi-drug, etc.



30 abnormality of infradian rhythmand also to

di sorder caused by retardation of synchroni zation of
circadian rhythm (biol ogical clock) (jet I|ag,
headache, tinnitus, palpitation, nausea, gastralgia,
di arrhea and lowering in ability of judgnment and
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25 present invention has been clarified and that has been

20

clarified to have a normalizing action for infradian
rhythm and/or synchronization promoting action of
circadian rhythm (biological clock).
Accordingly, in the present invention, it is

30 possible to use triglycerides containing a triglyceride
comprising arachidonic acid as a part of or all of the
constituting fatty acid which is an effective ingredient
of the present invention (a triglyceride comprising
arachidonic acid). With regard to a triglyceride

35 comprising arachidonic acid, fat/oil (triglyceride) where
the ratio of arachidonic acid in all fatty acids
constituting the triglyceride is not less than 20 weight



Accordingly, in the present invention, it is 30

possible to use triglycerides containing a

triglyceride conprising arachidonic acid as a part

of or all of the constituting fatty acid which is an
effective ingredient of the present invention (a
triglyceride conprising arachjxdqnic acid). Wth

regard to a triglyceride 35 conprising arachidonic

acid, fat/oil (triglyceride) where the ratio of
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25 754.68, etc. are exemplified.

All of those strains are available from the
Institute for Fermentation, Osaka (IFO) in Osaka City,
the American Type Culture Collection (ATCC) in U. S. A.
and the Central Bureau voor Schimmelcultures (CBS)

30 without any restriction. It is also possible to use
Mortierella elongate SAM 0219 (Accession No. 8703
deposited at the Fermentation Research Institute)
(Accession No. 1239 deposited at the Fermentation
Research Institute) which is a strain isolated from a

35 soil by the study group for the present invention.

In the culture of the strain used in the present

invention, spores, mycelia or a preculture which was
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(CBS) 30 without any restriction. It is also possible

to use Mortierella elongate SAM 0219 (Accession No.

8703 deposited at the Fernentation Research

Institute) (Accession No. 12 deposited at the
Fermentation Research Institufe) which is a strain
isolated froma 35 soil by the study group for the
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incubation, nitrogen;source may be added thereto.

When a carbon source concentration in the medium is
controlled, it is also possible to use fat/oil
(triglyceride) containing not less than 45 weight (w/w)%
of arachidonic acid as an effective ingredient of the
present invention. In the incubation, the period from
the second to the fourth days is a cell growing period
and the period after the second to the fourth day is a
fat/oil accumulating period. The initial carbon source
concentration is made 1 to 8% by weight or, preferably, 1
to 4% by weight, then a carbon source is successively
added during the cell growing period and the fat/oil
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and stirring culture with aeration, shake culture or
stationary culture is carried out. 1Incubation is carried
out usually for 2 to 30 days, preferably for 5 to 20 days
or, more preferably, for 5 to 15 days.

As a further means for increasing the ratio of
arachidonic acid in the fat/oil (triglyceride) containing
arachidonic acid besides the control of the carbon source
concentration in the medium, it is also possible to
prepare a fat/oil containing high amount of arachidonic
acid by conducting a selective hydrolysis for an
arachidonic acid-containing fat/oil. Since lipase which
is used for such a selective hydrolysis has no position-
specificity for the triglyceride and its hydrolyzing
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25 In the present invention, with regard to the

30

35

triglyceride comprising arachidonic acid as all of or a
part of the constituting fatty acid, it is also possible
to use a triglyceride where medium-chain fatty acids are
bonded to 1,3-positions and arachidonic acid is bonded to
2-position. It is further possible to use a fat/oil
(triglyceride) containing not less than 5 mol %,
preferably not less than 10 mol %, more preferably not
less than 20 mol % or, most preferably, not less than 30
mol % of a triglyceride where a medium-chain fatty acids

~ are bonded to 1,3-positions and arachidonic acid is
bonded to 2-position. With regard to the medium-chain
fatty acid bonding to 1,3-positions of the above
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25 In the present invention, with regard to the
triglyceride conprising arachidonic acid as all of or
a part of the constituting fatty acid, it is also
possible to use a triglyceride where nedi um chain
fatty acids are bonded to 1, 3-positions and
arachidonic acid is bonded to0;gQ 2-position. It is
further possible to use a fat/oil (triglyceride)
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fatt% gg'ﬁkﬁggiz%'ycﬁicelle of a bile acid-complex together
with cholesterol, phospholipid, etc., incorporated into
epidermal cells of small intestine to re-synthesize
triacylglycerol and, finally, released into lymph as
chylomicron. However, the fatty acid characteristic of
the pancreatlc lipase has a characteristic feature that
it is high to saturated fatty acid and arachidonic acid
is hardly cleaved. Further problem is that, since
pancreatic lipase activity is low in babies and aged
people, a trlglycerlde where medium-chain fatty acid is
bonded to 1,3-positions and arachidonic acid is bonded to
2-position is the optimum fat/oil (triglyceride).

As one of specific process for the production of a

triglyceride where medium-chain fatty acids are bonded to
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Rni Zosnt}'lc%o,r C%Quqe c:Lel\JISly 2R&L 1é’|son%ngtay be used. 1Its
25 examples are lipase of Rhlzopus delemar (Talipase

manufactured by Tanabe Seiyaku), lipase of Rhizomucor
miehei (Ribozyme IM manufactured by Novo Nordisk) and
lipase of Aspergillus niger (Lipase A manufactured by
Amano Seiyaku) although they are non-limitative but

30 anything may be used so far as it is a lipase which is
specific to 1,3-positions.

With regard to the form for use of the above lipase,
it is desirable to use a lipase immobilized with an
immobilizing carrier for making the reaction temperature

35 not lower than 30°C or, preferably, not lower than 40°C
with a purpose of enhancing the reaction efficiency and
with a purpose of adding a heat resistance to the enzyme.
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substrate to Wthh 1 to 3% of water is/are added, the

immobilized enzyme is able to be most efficiently
activated and to be subjected to the manufacture.

In some types of enzymes, amount of water to be
added to the present reaction system is very important.
Thus, when no water is contained, the transesterifying
reaction hardly proceeds while, when the amount of water
is much, hydrolysis takes place and recovery rate of the
glyceride lowers (when hydrolysis takes place,
diglyceride and monoglyceride are produced). However,
when an immobilized enzyme which is activated by means of
a pretreatment is used in that case, the amount of water
to be added to the present reaction system is no longer
important and, even in a system containing no water at
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starting fat/oil and nediumchain fatty acid) to

which 1 to 10% (w v) of water is/are added or,
preferably, in a substrate to which 1 to 3% of water

i s/are added, the 25 inmmopbilized enzyne is able to be
nost efficiently activated and to be subjected to

the nanufacture. In sonme typegy of enzymes, amount of
water to be added to the present reaction systemis
very inmportant. Thus, when no water is contained,
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being, the amount is still below the ingesting amount of
arachidonic acid per day of the present invention which
will be mentioned later.

Especially in the case of a triglyceride where a
part of or all of the constituting fatty acid is
arachidonic acid, there is an unlimited possibility
concerning the use of the fat/oil (triglyceride) and that
may be used as a material for food, beverage, drug and
quasi-drug and an additive thereto. There is no
limitation at all for its purpose of use and amount of
use.

Besides the general food, examples of the food
composition are functional food, nutritional supplement,



little. Here, the expression that the amount is
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contained in the nmaterial for beverage/food and when
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i ngesting anmount of arachidonic acid per day of the
present invention which w7 2Be~nentioned | ater.
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and &e $¥mHBnly used for beverage/food, drug or quasi-drug.
It is particularly preferred to contain an antioxidant
with a purpose of preventing the oxidation of the
effective ingredient of the present invention. Examples
of the antioxidant are natural ones such as tocopherol
compound, flavone derivative, phyllodulcin compound,
kojic acid, gallic acid derivative, catechin compound,
fukiic acid, gossypol, pyrazine derivative, sesamol,
guaiaol, guaiacic acid, p-coumalic acid, nor-
dihydroguaiaretic acid, sterol compound, terpene
compound, nucleic acid base compound, carotenoid compound
and lignan compound and synthetic ones represented by
ascorbic palmitate, ascorbic stearate,
butylhydroxyanisole (BHA), butylhydroxytoluene (BHT),
mono-tert-butylhydroquinone (TBHQ) and 4-hydroxymethyl-
2,6~-di-tert-butylphenol (HMBP).



In addition to the effective ingredient of the 20
present invention, the conposition of the present

i nvention may contain various carrier and additive
whi ch are commonly used for beverage/food, drug or
quasi-drug. it is particularly preferred to contain
an antioxidant wth a pur pose, of ‘preventing the

oxi dation of the 25 effective |ngred|ent of the
present invention. Exanples of the antioxidant are
natural ofempisshofsHeogopbplietol cofipoutnd afd avone
derivative, phyllodul cin conmpound, koj aci d,
galIF@C%RHQTQ}erﬁv%ﬂqQRQerEAtébﬁPﬁOEEﬁﬁﬁiJ g -topophegrel, e-

aci dg ?&ﬁg&% BYJRphagoHer) V@c‘o‘ﬁﬁer§?%@'toc%9herol

guai ao uai acfc aci d, p-coumalic acid, nor-
di hydsbefiaisarcst pe %RHQPh9§Pér%ﬁe%ﬁﬁ@pounﬁanRﬂﬁﬁeﬁg the

5 COMPRURLk e UG Bbfp@Gid aR@SE-cormRY, csadhandindn and
conmpound and |ignan conpound and synthetlc ones

repr 88E¥AFEP- ascorbic palnitate, ascorbic
st ear at e,Be¥h debutlyd lafdicexyaai sdrediBhtd) of the present

but y!l.gygl’q‘lgl.)bg{ﬁ: oltﬁgdr lzlon Of the present invention may

nmono-tert odui none
4- hya%%twﬁrrzze%ﬁ hté?t m pﬁéﬁsfelzﬁw@i‘)tendeﬁl
10 Exanplibserof, tfhéléocoplspeosksisgonprntd arkeipient, binder
g05099§$éﬂt (@%c50§§ﬂn&k9|,FYhﬁﬂﬁpQﬁ@rGEgetable oil),
0 copher o ocaopher
Tl -t g&gﬁﬁgﬁﬁ1 3ﬁ8 ﬁ%c phidr Fsse§F€p & ?Fer' gelling
t ocophetiol sweEEALE)g IBeaftpl vBedt [UPErs EERFDRIAVGISH
conpguafbﬁu%toincafaﬁcﬁnepoagaa&mm@nﬂabunmanm protein,
5 St aéégwgféh Besl d&‘ﬁ ta'?x% %é@@ﬁiﬁ/wﬁermmesofoft he

presen nVent i on, HBOSItlon resent 4
|nveﬁ9?%ﬁFYﬁnﬁrecB+ﬁ%ﬂﬁ? 5088 PRy %ﬂf@ﬁeﬁnga.ﬁ%ﬁﬂic acid,
carr cetsyiextagrder , pi® ugiel, usat stytd paevenieperiibey

agenbieé?%%ﬂyt%ntmlﬁéﬂHiernu%@i&ﬁ%ﬂ dntdeRid@sninat er,

t hanol d t I I f
1ol AT B 5 by R0 By s

20agenf°°@%ﬁ%ﬁraFFoa@d WqQ9§abéﬁd%¥tra9§tSFEHOUQ%HWPGY are non-
st ar thpifpdip@accharide, mlk protein, 15 collagen,

rice oil ﬁr&!ﬂniaQE'Mﬂf}na\&‘éﬁk@csra{ﬂ&&aleﬁt S Adore dahec
vi tam p_conpound, ‘ﬁ ner, %hﬁd C acid ﬁglorlng
agenfCiPett r?eco%‘?%'i % eﬁ?e@’éﬁ ° fl
constituting fatty acid is arachldonlc a01d It has been
25 reported that ingesting amount of arachidonic acid from
food per day is 0.14 g in Kanto District and 0.19 to 0.20
g in Kansai District (Shishitsu Eiyogaku, 4, 73-82, 1995)
and it is necessary to take the corresponding or more
amount of arachidonic acid. Accordingly, the ingesting
30 amount of arachidonic acid and a compound where
arachidonic acid is a constituting fatty acid is
arachidonic acid according to the present invention for
an adult (such as that having a body weight of 60 kg) per
day is 0.001 to 20 g, preferably 0.01 to 10 g, more
35 preferably 0.05 to 5 g and, most preferably, 0.1 to 2 g

in terms of amount of arachidonic acid.
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el ectrolyte, mneral, nutrient, antioxidant,
preservative, aromatic agent, noisturizer and natural
20 food extract and vegetabl e extract although they
are non- limtative. The main pharnmaceutica

i ngredi ent of arachidonic acid and a conpound where
arachidonic acid is a constityting fatty acid is
arachi donic acid. It has beén gS’reported t hat

i ngesting anmount of arachidonic acid from food per
day is Owbéngthe d&ffietcsibestingmdiand Gflﬁhé(pnéséﬁt g

in K@H\?@dtlgnsié'ﬁpl(l%la' b lBé&lex’»:a'g)éQ%B&; a@o&gte amount
199%? and it 1 s necessar respondi ng

AT S DB REP Ao AL RRB 9° 1 e
i ngestporyad® asowatl.of Hawavdw deinceathe abrblate amount to

CoNMpRANEbnMIah8ed ahaghlbeoewg@ﬁﬂdédl %a,@l&é)rlﬁ-:tﬂetn@tlhagupon
acCl ar achi doni.c. .aci.d accor

fatt
res n I ha avi ng
o eetnd bR indr Aokt R o HEvBERIR 10K 11 be
a bodgmpeingke , othGEdrgPupding d@ycpgd@cm g% ag0tg, make
pref €15@Qin¥>u@t0&f trakhidonDOr£- i35 npeef es abinan0.00500 8% Soy
g ang.; g
amr\g ﬁéﬁ%%@)ckot %ié'sézq.h%?\ho bB‘%% %ﬁe‘l ht or,
i ngr‘é%“f%rﬂreéﬁr?w'pr‘%eﬁﬁss i hAdn i 8A%i BY dﬁ?ﬁ‘-’ihédwf’%n a
beveta:gﬁ!yli:eedide arvredasiolioy ea anmigiycenidarndeiedenpaert of or

aci datp o@etﬁeﬂp&wa%t%ghfi&qﬁ ak$d héfpé)fa*c@ﬁfdoﬁ.%c acid is
wel | . However., si.nc t38P$ saol ut anou
b

CompSRRRIRRT FE R R s T T
t he Viegyess medgumnahain chattheaQﬂ@\/elsagemﬁ@@dcq d Bepositions

COW&W@@ChEB&wm@nQEnlgoricfedCQBdQCﬁ:@ﬂl&Q)naist 0

gag(e)%%@p%gméng u{?{ihr?ff od aCQEQ o‘im%c E? Hc% Jhe%%s 65188 D3, 001%

by V\l%YgfﬂlgBi‘:r H{Fﬁﬁﬁaé’lfzfr é?%r]a%ﬁsythﬁﬁtor%% SRR Ik
by wedmghipre#ienalsly t mogl yess i thencOnL &i by ngpigght as a

tri gézyfgqvcéel&@ewﬁe@ E\@Eﬁurﬁ)-fcr%rln ahttPfad€ is bonded to
cons%u:thutl n%‘lfag %lda ar ach| d ni¢c amdolecl $o 2-

O conpoutidSd PR t 9588 Fowhen

tri ghggidiicde where nedi um chal n fatty aC| d i s bonded

to 1, 3- pasiehi 61 colipoatidiad acthitdenpeesentl insrehondedis

NS gn n o u
not 2\fess %hgnd%égdo%% ¥ﬂ§£{; %&nrég ?%rgah‘%t%%t %Jééslz 1s
tharF?WWYP%}By Y %ﬁﬁl oP1 pharmaceutical pre arations such

as a method mentioned in the Japanese Pharmacopoela or a
method similar thereto.

When the composition of the present invention is
used as a drug, the compounding amount of the effective
ingredient in the composition is not particularly limited
so far as the object of the present invention is achieved
but an appropriate compounding rate may be used.

When the composition of the present invention is
used as a drug, it is preferred to administer in a form
of unit dosage form and an oral administration is
particularly preferred. Dose of the composition of the
present invention may vary depending upon age, body
weight, symptom, frequency of administration, etc. and it



nmore preferably, not less than 0.1% by weight as a
triglyceride where nediumchain fatty acid is bonded
to 20 1, 3-positions and arachidonic acid is bonded to
2- position. Wien the conposition of the present
invention is wused as a drug, it is nanufactured by a
met hod which is comon in the,field of

phar maceuti cal preparations sdidch 25 as a net hod
mentioned in the Japanese Pharnmacopoeia or a nethod
si m Larredwmended Wit ,t Her conpusliet,i encofipeuns phesent

i nveptL otk dohicUagty aa%d%gr ygcoxw&n@owaeﬂaoammaeum& acid
of the effective nposi ti

Ot G e MR Y SRt g e e G R PES DB eBent
t he pnesenion neeadnbristeradhpew sty ot anmdpdr dpPrat e60

5fgﬂpﬁavdimsnr %suﬁ@yo@%sugsﬂy daum togeo@owcm tg,on of

e presen |nv 0 u as

pr ef gf %rqtb& {: ({16 ggf% ot ec Eg%f?f%ﬂf about 0.05
f or ntan? @arPror aPS’adﬁ’ﬁ‘?ﬁesftaPéY: APqu§ 851phetd c‘SUIlé‘r F—?rms of
pr ef gneetk J20seab6hiddieccappashy idvidinghéntpresent three

i nveptjon jray vary dependi ng upon age, body meight

synptom freq enci of admi nistratiaqon, etc. and it % .
10’5 reconifdOdifRLt C1a%r 1axBRPTRT 41 SHBBATRE WhaPgisus in
ar ackhdomtacinaci daamdf airtya acdodpoimaeheisehel tpid megbmpne of

aci dypk Sy 1G0RskEI hHidiiichatt xcf&ladada%ewamat@otlbeacm
pr esen% | nvengl on i s adm n| St

r a
adul BPEaBBIR® 6°5T KLl eah® ahd eﬁi 16‘% u%ua?’r“oeraﬁmf" a
0. 00tompig:ipn ofr af agleisiopigbeeid oigh fiecqsatgexaﬁépéc acid
15prefeéa$&éﬁé¥saut19 O dompbs gt ¥n dOTheppeéssmblipvention.

aboug, QéEFlf§ agakﬂ%ééﬂlgsagid Yl Q%géréﬁgﬁéHFQt%d

aci d

Blol6@%%%1aQﬂddcEnFsd?ﬁQ§ﬁ§ﬁFa??P%ﬁuﬂ9%5pﬂFE ﬁu%l%gﬁf in
t he bnakturdveidnatad} yaracibdesyntlipdrisgedolf i pin 0l inerisrignacid

of BH &!faﬂaf%5§ca%§&gng%g&ﬁen t%iga% the same enzyme.

docosahexaenoi ¢ aci bal ance i s
20takeﬁherﬁipnﬁnnyhéer%ﬁ@thdoalcc@ﬁﬂﬂrﬂﬁlséﬁebf administered,

ar achi donbgreacied whé bitegasabe @@ Pidocachedfericic acid.
pr efS r@lge oQ&eethgﬁ%%e cgsaﬁé}%ew géegéld is solely

|nven I on. doni ¢ aci an, n-6 type
unsaferipgrered, it suppresses the biosynthesis of

arachidonic acid.

25 In order to prevent such a disadvantage, it is
desirable that arachidonic acid and docosahexaenoic acid
are ingested in combination. Since the rate of
eicosapentaenoic acid is very low in phospholipid
membrane of the brain, it is desirable that

30 eicosapentaenoic acid is rarely contained. A composition

 which rarely contains eicosapentaenoic acid and contains
arachidonic acid and docosahexaenoic acid is more
preferred. 1In a combination of arachidonic acid with
docosahexaenoic acid, the ratio (by weight) of

35 arachidonic acid/docosahexaenoic acid is desirably within
a range of 0.1 to 15 or, preferably, 0.25 to 10.
Beverage/food in which eicosapentaenoic acid in an amount
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fatty acid) and docosahexaenoic acid (an n-3 type
unsaturated acid) are biosynthesized fromlinoleic

acid and a-linolenic acid, respectively by the sane
enzyne. 20 Therefore, when arachidonic acid is solely
adm nistered, it suppresses the biosynthesis of
docosahexaenoi c acid. On thesgther hand, when
docosahexaenoic acid is solely admnistered, it
suppresses the biosynthesis of arachidonic acjd. 25 ,
In oPfekesso thravene-Gifth 4APYiidint 8§earaqhydonic acid 1is
desi eampsurdedt iarasdt darifersed d and docosahexaenoi ¢
aci dg are dngested in conbination. Since the rate of

ei cosapent aenoic acid is very Jaow.in Ehogg?o%%pidf. 11
menbr ane B PRESBREI HNVENELPR Hesh PQB BSthute sFecLticaty
ei cosapesteedi esabéxkiursierabelway oxft Axaeplesh However the
conp@sLilan i nWBhE ok ALkt COMh MRS t8i €A8ARANIARRAGI C
acid_and contains arachidonic acid and

docoZAABES0i ¢ acid is nore preferred. In a | )
conbi nat i Wre dbodr aetpaidtiienaef dthd PiFesabe okfdtdSRorRiCh

aci gf.gtlE@IérﬁJgileBB&, Ve ghth) £66d 3 v@icaebhabniand,

aci 0Ccos enojc acid i e

r ang&°BtIH %oeigk%reoopr’efé?gbfdy{ %%l%gwt %1)‘b%(n)f.o°%l fc_)r,aged
Bevepageld da¢ luAeant ikt cdiseoshpemtiderisi 60aLiRY idesgribing
anousk @#splefyingsshé hedllowengi fddt( oy wecghtyinefr for

ar aggkgmgcr A 18 cSAMRANBIEL. ich WA oY £1E1eq such as
Exanpl es he present 1nvention wll_now be, e
specPPFRE}SY) fgriPF%%T?%N%BfaiaH%?éﬁhﬁg? %@légﬁfﬁﬁ
Exanpbeses iHowaver Thihe, prheyenatrei phamttihenspid nfod

lim t:sﬂpc_t;@igih;]gs faﬁhl/@yvim cBXpIm®s - inlhtael 884 food
conpasition .qQ esen i ~ ;
beveF%%? %ol ,n %ggF%a$gaogfkﬁ%ﬁg%%n%zgl\mﬁggdf&iomfradlan
desi GREERM afskiorhaf SYREhIO§482F 11 RATTRS 18R O £6F
agedcipeapian irhgkhsesbidiogiast ehmrle iandi Bage/thshy
deSCng&&&ir@ odi SRLAY} G bheibR! 4 IS rhachs Dikctder,

and! 8% (HFOCBRORP AL I ARNT LI5P RO SABH O srused Y
sal esbodrindig tyaied fodchdilincshpblh tansh divhader they are
that rbhgr &l idbnf @@dsynchronization of circadian rhythm (jet
lag, headache, tinniﬁus, palpitation, nausea, gastralgia,
diarrhea and lowering in ability of judgment and
concentration).
Example 1. Process for the Production of

Triglyceride Comprising Arachidonic Acid as a

Constituting Fatty Acid
Mortierella alpine was used as an arachidonic acid-

producing microorganism. A medium (6 kL) containing 1.8%
of glucose, 3.1% of defatted soybean powder, 0.1% of
soybean oil, 0.3% of KH,PO,, 0.1% of Na,$0,, 0.05% of
caCl,.2H,0 and 0.05% of MgCl,.6H,0 was prepared in a 10-kL
fermentor and the initial pH was adjusted to 6.0. The
pre-cultured solution (30 L) was inoculated and subjected
to an aeration culture with stirring for 8 days under the



5

15

25

30

35

conposition and/ or the conponent in the said food
conposi tion have/has a normalizing action for
infradian rhythm and/ or a synchronization pronoting
action for circadian rhythm (biol ogical clock) and
have/ has a 20 preventing or inproving action for

bi orhyt hm di sorder, sleep diserder and del ayed sl eep
phase syndrome caused by abnofnmality of infradian
rhyt hm and di sorder to retardation of

synctendi tZan shend teimpeadrare it B € eaergtdgn was 360
headggheurt ézﬁmll’(ﬂh%r ?Qé@éd:x’&t waB, 20augea, gasts@igata.on

25 diarrhea a ng | 0 n

concEhtT ab on?lu%(% gi Q%?]gce o él sﬁé@%‘ég ggl on

of qengAntratige tﬂarﬁ?r|1§| R Ar Mhdéﬂ%r%w ggycgse
ConstohedrnivratEahn yerCicdndondbatiicer eitAiml pimeelinaswas made
Usedwﬁ&ﬁg a&g;a hL dghiC t@%ds% nfrpcqticwguf%r@%gznbweans

A medl um cont ai ni_ng cose
eggy, at

def a®t et YEPFadAYH W Bn‘i%%ffters?j Bbant foi4as
of Ké2P@h 16. 190 nérdNa2Boae MedH/owefigh€aGh/A7)2120 and

0. 05% of ﬂﬁ¥9r2c§$E¥%eM$% BEe€ﬁ€‘3$ﬂtﬂr@ 1&%*@5 %%ntalnlng a
fermsntor and the 1nitial

0 pr e- EEH 4 HHET *661 ViR T Sh a(rgﬁh%lo’%\?acs alcﬁgcbf’ a? ecoonéf%dqutlng
subj éeted actid an werateired byl filteanion and rduydgof epds

daysgspdsr the e;%éra&@radEkb@ntww&re@unen@@rcadwsewma
26C, . aer at| o

AR GLEATICR s;ﬁc T/ BOHL e AN ds@e§£ dp&ese%%@ews

keepf 2 heoidi 5(§6I99%”tﬁ(ryg‘§ﬁ01€b?ﬂ:‘é\ﬂ'r S?Pé‘h“irb? tagd1 5
ppm dd¥dtoriegar dot @iv UG0Skg Sof aneeht datiomcidreontaining

?gﬂ;gfﬁ#ﬂde@ld\é‘ go/ é}:ndf‘ a{fﬁ?hgﬁé%ﬁf a@@ggwaé("' Sclr’iriedaédgto any
o u | u

f 1 WP i © ﬁefﬂ%dt%ycﬁff%?)thg{g % \‘/% 66 4 ?’

0.5 tbrmxcwnéﬁeumwéeneah@ meghwl(wmr %nd Abeer

conptesi indf £hbey Cadidimerhgel dSeetORbai Mmmalyzed by a gas

otri ggp{ggggdtq,egrvg/pﬁg% A5 b q0?h§ A4 bE Qr&gﬁ%idn&et LBgd in

tration and drying and

fat/gﬁ’eig %Hsalefta?"-'é%t%df f”éﬁ] theB4%sulting cells with
hexane armhcsidepeetkd, talpati¢ yaqigh,ssepsrioraddi-bgeic

fat/gi]q (de9TR: B9ac deaGL dlfididc JePSIasd %1 ABHo-y-
linolenic acid were 11.63%, 7.45%, 7.73%, 9.14%, 2.23%
and 3.27%, respectively. Further, the above arachidonic
acid-containing fat/oil (triglyceride) was made into an
ethyl ester and a fatty acid ethyl ester mixture
containing 40% of ethyl arachidonate was subjected to a
conventional high-performance liquid chromatography to
separate and purity 99% ethyl arachidonate.

Example 2. Production of Triglyceride containing
not less than 5% of Triglvceride (8A8) where Medium-Chain

Fatty Acid is Bonded to 1,3-Positions and Arachidonic

Acid is Bonded to 2-Position

An ion-exchange resin carrier (Dowex Marathon WBA;
Dow Chemical; Trade Mark) (100 g) was suspended in 80 ml
of a 12.5% aqueous solution of Rhizopus delemar lipase
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15 decoloring) to give 150 kg of arachi donic
acid-containing triglyceride (where arachidonic acid
was bonded to any position of the triglyceride). The
resulting fat/oil (triglyceride) was made into a

met hyl ester and the resulting fatty acid nethyl

ester was analyzed by a gas_20 chromat ography

wher eupon the ratio of arachidonic acid in the total
fatty acid was 40.84% Incidentally, palmtic acid,

st ea(Tal ipeisd, Pobderg Tasklke deiyeke) cartiddieg- Ennbrewr ¢t

aci d% Aahd di E]ﬁHPbM;zeHanﬁé‘é.& acid were 11.63% 7.45%
7.73% 4% 2.23% 25 and. 3. 27% res tiye

Furt her, Agfﬁﬁra §r58ﬁ?ﬁ’o‘?ﬂ Fas,err codﬁt a?é L¥ing 80 g of
f at / oid t(rugngcgzc:ed«a dEFANASS mtahvenwo%ebﬁyweéglﬁ%rof

a'f"d ?rafcﬁltltd}énilﬁ' & 0t {i‘)!‘lep@ﬁé&rldllﬁi&hidpﬁe rontai gi ag é«ﬂ%yllc
of e achi ate.was s t

conv%"r#q’oﬁg hﬁ’ght or%an"g@q%tlw% PJFP%se 2oar 4??1
to 30rtapatade’ %nfd?rplf‘flsl h?u%%léﬁ‘hﬁlﬁ’-?%l(déﬁéi”é After
Exangbp12+ i BrOgEICieOmeatt Ton gltheebaet ontsailningn wad

' essré,g@[ggi"%%O% Jd 'agll xssge%?ed( %ﬁ)abms;eed Naglagen Chai n

Fatty Posi tions, an hi doni c
Acid i s BbRaethe &@@6%???%&‘?@3%(5{5%%5%38 fesin
car rlmas(eDomeram@axVMatmmehemme nEride(10 g)

Mar K qlg% Y@S,y qu.éﬁgnggﬁulﬁrp (%OBHL J[Pfs %mlzvé%zme 31.8

aque us soruti on of I'zopus del enar ase 26

(Tal mp)awu@maérmﬂrawabec@et y@kéll)lxaﬁdf%ﬁffcéd wheyactier 408

to ghaaraa hﬂﬁmxﬁplzaecj hh@&ﬁe@:ng&beacimmereamlxed in 1:2

reaction was carri t

trigfytceé r| e j%s%goﬁ a"lﬂ’gl ngo Bg%t &iou ﬁatgf(%

ar aclh fhsrwira aesida p?%PéS“F nr%i‘ﬁpewis %Gl% ofut to

caprylve 40acigdof 12 mpasfetihtataboe | Anobid imeeadvhiipase

and 4 Iﬁzéﬂgatu\ﬁ@t §f @le l%g?uﬁlﬂrwfsst}%@:ldr st Wd RaSUi1PLL NgFrom
i.on, o e_reac

reac*fI?eorFes?bll GH’%n ‘ng% % rrg</ 24 1t unrfggtéan act &ch god

i nobid ifreg Epphgeacirs ‘Pﬁéﬁ Jf?i@"leﬁlnﬁblff‘?az’@d qfl ﬁa@@lecular

( Rhi appis 1@elienafol ldwedsby swtsJdcaring DowepuNEiydngorateps

\(/\ffAéfélr%gﬁgrmr kit <fl qhegwmutglId%dcwlﬁyzgig%s%eeawmg

Wt
j ackard dé?cl?llﬁéan‘ﬁht?%lgllvﬁh@r%at? 14 %Pgleycerlde)

containing B8AS8.

When the rate of 8A8 in the 8A8-containing fat/oil
(triglyceride) prepared by gas chromatography and high-
uperformance liquid chromatography was éhecked, it was
31.6% (Incidentally, the rates of 8P8, 808, 818, 8G8 and
8D8 were 0.6, 7.9, 15.1, 5.2 and 4.8%, respectively.
Fatty acids P, O, L, G and D bonding to 2-position of the
triglyceride were palmitic acid, oleic acid, linoleic
acid, y-linolenic acid and dihomo-y-linolenic acid,
respectively while 8P8 was 1,3-capryloyl-2-palmitoyl-
glycerol, 808 was 1,3—capryloyl—2—oleoyl—glycerol, 8L8
was 1,3-capryloyl-2-linoleoyl-glycerol, 8G8 was 1,3-
capryloyl-2-y-linolenoyl-glycerol and 8D8 was 1,3-
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prepared in Exanple 1 and caprylic acid were mxed in
1:2 15 was flown into the colum at a constant fl ow
rate (4 mnml/hour) and a continuous reaction was
carried out to give 400 g of a reacted fat/oil. In
the neanwhile, tenperature of the columm was kept at
40 to 41C. From the resulti reacted fat/oil
unreacted caprylic acid 20 a%% free fatty acids were
renmoved by neans of a nolecular distillation

f ol Ida\pegllbylmlaembngmaopeméﬁM-@gyséE@B for edible

fat/oil deacj di od d
decarsirhEs o e BSTRsne PP gdarpgcsa
Cont(wmghgcwe)zsav%wb:tmedat@ ofcgmenthopik high-

8A8-gebahidw 1fiahiai &hr&ntartbgkﬂﬁl%‘ L s epbeptsd ethdpurify

gas chro y and hi gh- performance liquid
chr orfaf"8 gagp%{/ 3 checked i t has 31. 6%

(I nci denExamgle t3he

8D8 prRise Bnfngel 09, Llﬁhﬂwarﬁi-ﬁaaﬁdc‘ﬂcl&%ofr Bsgglﬁ:idgﬂg Acid-
30 Fatty;aelds /08 L. G and D bonding to 2-position

of were palnmtic acid, oleic acid

l i nol ei cIng qq:pceyoFfl ho¢ eﬁl@lg&pﬁl%d arachldonlc acid-

di hametpihimplfati/oiagi whera espebidarelcy aghid| £s 8P8 was
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Measurement of infradian quantity of motion of rats
was carried out in such a manner that the rats were
separately raised in a box installed with an infrared
sensor and the quantity of motion was counted by the
infrared sensor. Thus, whenever the animal passed the
infrared sensor, it was taken as one count and the
numbers were integrated to give a quantity of motion
(counts). Statistic treatment was carried out using
ANOVA and Student's t-test.

Twenty male Fischer rats of strain of 18 months age
were divided into two groups of a control feed group (10
rats: OC (18M) group) and an arachidonic acid-containing
fat/oil-compounded feed group (10 rats: OA (18M) group)
and the control feed and the arachidonic acid-containing
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light period while they are active in a dark period.
15 Therefore, the |ight-and-dark cycle was changed to

an extent of 6 hours before and after that whereby
i nfluence to synchronization was checked by neans of
days until synchroni zation to new |light-and-dark

cycle was achieved. Incidentgkly, to evaluate the
synchroni zation, the 20 infradran rhythmof rats was
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nov efiental leontipoumiss] feednas esteninniingTaklrarig@sreverven
Ui Meatfed Ne @@yms&rﬁj £BRVERRIM Twbnwbbes. | i ght's

period an he dark gqcrlgog gasurerrent of infradian
quanﬁgﬁ-lyg—iff

was carried out in

su¢h a manner that| €drtnodt 5 wekuachddpatathd if-Consegning
infa box installeg WiFtaBdan i nf r@r&dolﬁ%@@om@dt heed
qu@_ntit‘\/ of pmoti-on-—was counted Im, the i c ar-ed

sep5oF S rHI X IhherdevaP 't he| ani mal passed % he

i nf Prkeklsomdoe, it wad taken as one count 3and the 30
NUITBEFS ¥ Rnl Nt egrageéd to|give a quantitysof notion
(c . tistie *ma‘..-nt WarS—e-ar-+He6l fpt—using
ANCPACEGRE St udent ‘s poPest | Twenty male B Sther rats
of [§etki¥rssf 18 mnt h&§0age| were divided iTho two

gr )ﬁ@@d&f a contrql feed group (10 35 rats: OC (18M
gr and—-an—araghi-dogi-e—aet-d—eontatning
fai}ﬁgf‘i’%oundec fedd grbup (10 rats: OA 18M
gr()Mpyer@deAtlﬁe%cntréﬁ feed and the arachiXonic

aci Gi@&ﬁ]jrﬁj AING76 |28 1oat/ orl -conmpounded Txed as
shewp—+n—TFable—1—vere g:vm aft-er—a—pre-+a-stng—for
abbit ot weeks. Tabl e”1. Experimental Feeds Contr ol
Ar aBhtfoHiateAci d- Gont ai ning Feed Fat/ O | - Conpounded
Fef’ﬂltéﬁﬁelm (gl kd) 200.29 DL-Met hi oni ne B. @ Cor n
St aEEh 8 0 J'uluo S66—506 CettutoseH0—50

= Néuhtg 40"‘S| e ) 3

Amount of the feed ingested by a rat was about 20 g
and a daily ingested amount of arachidonic acid-

containing fat/oil per rat was 0.1 g.

In the total fatty

acid bonding to the arachidonic acid-containing fat/oil

prepared in Example 1, arachidonic acid occupied 40% and,
therefore, a daily ingested amount of arachidonic acid

per rat is 40 mg.
kg/day in terms of ingested amount by human being.

The 40 mg correspond to 133 mg/60

The

animals were raised in an animal house where room

temperature was kept at 23.5

e

1°C and humidity was kept

at 55 = 5% and the feed and water were taken by the

animals freely.

A light-and-dark cycle comprised a dark
period for 12 hours (01:00 to 13:00) and a light period
for 12 hours (13:00 to 01:00).
Infradian guantity of movement was continuously
measured as from after 2 weeks since the ingestion of the

experimental food (initiation of phase recording).
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5 Anount of the feed ingested by a rat was about 20 g
and a daily ingested anmobunt of arachidonic acid-
containing fat/oil per rat was 0.1 g. In the total
fatty acid bonding to the argchidonic
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fat/oil-compounded feed group (4 rats; YA (2M) group) and
further that eight male rats of Fischer strain of 22
months age were divided into two groups of a control feel
group (4 rats; OC (22M) group) and an arachidonic acid-
containing fat/oil-compounded feed group (4 rats; OA
(22M) group).
There are shown movement ratios (%) of light phase
" for 12 hours of a control feed group and an arachidonic
acid-containing fat/oil-compounded feed group of 2 months
age, 18 months age and 22 months age (Fig. 1). It is now
‘apparent that, when an arachidonic acid-containing
fat/oil was ingested, the movement ratios (%) of light
phase for 12 hours of aged rats (18M and 22M) were
significantly suppressed whereby infradian rhythm was
optimized.
Then, Fig. 2 shows the days required until
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was made forward for 6 hours (a dark period for 12
hours 15 (01:00 to 13:00) and a light period for 12
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Stimulation to Rats under Raisin Free-Run) with a Dark

Condition for 24 Hours

When a raising was carried out under a dark
condition for 24 hours, no information from outside
(light) was obtained and, therefore, rats became active
in the inherent period (biological clock) (it is called a
free-run in such a sense that it is free from
synchronization). When the free-run cycle is calculated
on the basis of 24 hours and shown in an abscissa being
defined as a circadian time, its first half (12 hours) is
called a subjective daytime (biological clock judges it
as daytime and rats rest) while the second half (12
hours) is called a subjective night (biological clock
judges it as night and rats become active). When light
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phase. However, as a result of ingestion of

arachi donic acid-containing fat/oil, tinme (days)
required for 15 synchroni zati on was significantly
shortened. Since that was particularly effective in
aged rats and change in circadian rhythm upon agi ng
was determned in |light synchronization rather than

in rhythm di spat ch, ar achi dofitc acid was noted to

have an action for 20 adjusti-ng the changes upon
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anlmals were raised in an animal house where room

temperature was kept at 23.5 = 1°C and humidity was kept

at 55 = 5% and the feed and water were taken by the
animals ad libitum. A light-and-dark cycle comprised a
dark period for 12 hours (01:00 to 13:00) and a light
period for 12 hours (13:00 to 01:00).

As from 70th day after ingestion of the experimental
food, a raising under a 24-hour dark condition (free-run)
was initiated and the infradian guantity of movement was
continuously measured (initiation of phase recording).

As from two weeks from the free-run raising, light of 130
luxes was irradiated for 30 minutes at the circadian time
of 15:00 as mentioned already and the moved amount of the



and each group was given with the control feed and

arachi doni ¢ aci d-containing fat/oil-conpounded

feed shown in Table 1 after the pre-raising of two
weeks as sane as 15 in Exanple 3. Amount of the feed

~ingested by a rat was about 20 g and a daily

ar achl
corr 9p8Rdard tilgsmﬁﬁ%oam%@/cdag/ H’}??Steeﬁﬁﬁu’é?r) iYifesreagured.
anbuiThebyame napebenagt wHe caaniedlcitweyedi e ity igigam

i ngested anount of arachidonic _acid- contai ning

fat/oil per rat was 0.1 g. 1T %hé total fatty acid
bondi ng to the arachi donic acid-containing fat/oil 20

pr epahedei thdxanplves lme asaeli. doThen ,acifdeocoupivedkd0%ore,

gﬁ%rﬁié)rﬁglﬁagfylﬁrﬂa‘&ggﬁ%)c?data@%ng xgéadlan time of

onit c

sg”' 'T?nlalgof"f (P’é}e &éo QN A3 5l ﬁ@@@&@@»@@@o dttr%

ty was kept

f eed caﬁar%tfeeﬁ%érew alerfaty:tHe (ARi AEPEP b9 B um
A | i girechidbrdar acdfetentedmpngseak v ildapkpperdead fleed group

12 hqur $a€91:Q0 (k@) 1Y) .and a light period for 12
hours (13 OOto 01 0 As_frp

70
i ngesti on’ Of 1He &% %rl rﬁ?ﬁteaf’f tT?af%ﬁg"fuﬁdéFher

10a 24sKsain duf l?-’-c@ﬁ@lf—lﬁ e f they rvm)e dpsizdéedi dritat oo

and gheupsfsdi abngtetided gtoPvENMREEsWaSC (22M) group)

contlg Q§|é§ ?385?? 4éfy_EE§L#ron1 ﬁgg?gll -compounded

recor
rai sERES FTYM (8f TaBY O35 (PaMesInpa®)ir Fadsed &P & dys
m nuiwvesrata tlnghtiaodedank tyokbe @dmplis68 asdamntpeatied for

WO wee

SalreQQYhéﬁ¥¥ HQQ ppVes fﬁ“@%ﬂtaﬁﬁ JIYigﬁg p&%ﬁﬁﬁaﬂHqOQEshours

25

30

35

S h er two
oo UBATY0 % 8ar 20 be e Aot B9 EIANSF: fre? G030 Sa0%
and Fhedapirad (AFeemtunf wWalsadel(danads ptuwbke rasasurtdge with
The saael@m%rthaﬁnaf ity e®ah bh 66k Qite bxpdfmeditrag gioght and

5 mkg Fhachhr alsale 3o e A R O
contr 4 rat \?8 W%@ED rouﬁ’) 31’
20ar acﬂ?ﬂ%‘l‘ﬁetd a{&P&i 3 *h":)
gr oup2tif Mavatsgnc¥ ALK Mregr-oup) raifsuinghet i ghth dfhd 30adexes
of eyghtirmla@ataliste¥ Fo wghefes HR Qhéaéf&égdfé% WRRENSE

age’lgh@y m%h%hQIVId ab%%ﬁ&tgPth rOHQ hours n&%o

feed group

oy ﬁfnﬁh?%ﬁ /rcﬁclorébﬁ%bund?d fFQé‘dthe

measured Then, after two weeks more, light was
similarly irradiated at the circadian time of 20:00 and
the moved amount of phase (hours) was measured.

The result is shown in Fig. 3. Amount of phase
movement of circadian rhythm by irradiation of light in
the control feed group of 2 months age, 18 months age and
22 months age was not so much affected by age and, as a
result of ingestion of arachidonic acid-containing
fat/oil, amount of phase movement was increased.

Example 5. Synchronization Promoting Action of 8AS8
(96 mol %) to Phase Change in Light-and-Dark Cycle

Influence of BA8 (96 mol %) prepared in Example 2 on
the phase change of light-and-dark cycle was carried out
by the same manner as in Example 3.
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The 40 mg correspond to 133 mg/60 kg/day in terms

ingested amount by human being.

The animals were
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continuously measured as from after 2 weeks since the

ingestion of the experimental food (initiation of the

phase recording).

Everyday, total quantity of movement

and movement ratio of light phase to the total gquantity




Corn Starch 150 150 Sucrose 500 500 Cellul ose
Powder 50 50 Corn G| 50 45.8 Mnerals ALN-76 35 35
Vitamins ALIN-76 10 10 Choline Bitartrate 2 2
Vitamin E 0.05 0.05 8A8 0 4.2 Anpunt of the feed
ingested by a rat was about 20 g 10 and a daily
i ngest ed anount of arachidoni ¢, acid- contai ni ng
fat/oil per rat was 0.1 g. Thg?e'fore, a daily
i ngested anmount of arachidonic acid per rat is 40 ny.
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10 gzveaaiﬁ JUratiilothé dighidiphaskytiom tiae bphciraniaeti vere
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phaseight-endr-dinky ¢ydteh wdaymédorfiarwarfafnr dours (a dark
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(a deikcytidnoghybim 12 GYRSHYPTLRS HEr TR iaRd a The

| i ghtaperd:@@ériaend 2rdwtasriéd At tim 8¥cH0) JmeamerlOhat
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t he divided into two groups of a)G%Ag¥6 geeé gréﬁé (Eog;ts;

20 YC (2M) group) and 8A8-compounded feed group (4 rats; YA
(2M) group).

With regard to the synchronizing days in the
backward movement of the phase, the days required for
synchronization of the control feed group and the 8A8-

25 compounded feed group of the rats of 2 months age were
3.7 days and 4.1 days, respectively and, in the case of
rats of 18 months age, they were 7.28 days and 5.72 days,
respectively. With regard to the synchronizing days in
the forward movement of the phase, the days required for

30 synchronization of the control feed group and the 8A8-
compounded feed group of the rats of 2 months age were
9.8 days and 9.43 days, respectively and, in the case of
rats of 18 months age, they were 5.63 days and 3.32 days,
respectively. Thus, as a result of ingestion of 8A8,

35 time (days) required for synchronization shortened.
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initiation of the phase recording), the phase of the
i ght-and-dark cycle was made forward for 6 hours (a
dark period for 12 hours (01:00 to 13:00) and a
light period 15 for 12 hours (13:00 to 01:00)) and
days until the «circadian rhythm was synchroni zed
were determ ned. The same experinment was carried out
in such a manner that eight I'e Fischer rats of
strain of two nonths age wer e d|V|ded |nto tmo
groups ofExampbatd .ol g :3s]: i

gr oug)y qdéé\Swmm%twe@ﬁ Iﬁ%lgeeypdé i sty
(?WA Lg& h, o th 1.ng days in
t he =¥

required Gfe@atlsyhkﬂﬂr @matbsorweefghtchealtfbr&& pprtéchy weight
gr ?urpf a;’lgzctelﬂgl 8AS- 20 f%@HpQ&thﬁ@ef Q8de KD 10E4L e water
rats_ o age ver e ; :

r espae"ctqovéf’yeém‘g c?r?rteﬁgr% eqelfa%x ?Pﬂ“ Aha%éqﬁ%g

age, visnopingr ef 72 X9 0dgps - arfthen rgedaygphldonlc a01d-
resﬂﬁﬁ{ﬁa\i@ﬂig Yt hvinegardglyrddidesypedparidziingEdaysle 1
In eg\fl?(r gg ﬂmov%%%nk ofc {18 B aéﬁtarﬁfhe Ed6¥§ to
reqU|re nchron zation o e, control, feed

gr OURX SRFF St F}eCB’A'Sentc dnpotirgleh 8dd éFBh%lytflertlﬂ‘é) rats

of 2commdimdingge2 werle ¥ 9f 888k repaded. 43 Bkanple 2 was

res pc,e&ﬁﬂo\ﬁ%ld)édawgth i1 gsRepganei e okalscafinl@ BBt bS
age, they were 5, 3 ays and 3. 32 days,

r espRRRAFEl ¢, C?ﬂfﬁp s a result of ingestion of 8AS8,

35 time @daps)theguisosdbyovesghiciefoprzeidanic acid-
SP0rééﬁﬁﬁinlng35atE%ﬁmnkelﬁlyééﬁﬂ@@)epf@%@ﬁ&fﬁarEkammle 1
0 su ounde i

Qo i ed RO By i Do UrOgioh 1610 4GRS g@ig

ACi dr@%mfneeieﬁamtta@neycv%flghta)“daﬂacce%a gofg acid
wei ghi tHe ebtglyteriyl akdd ard dod taddit 2&&werespectively)
di ssgl yeg,dnnoWgk ey %1§Qttc9f 62C @ nPE e@ﬁr &a@ gekadin

fil h t f 000
aLag%ﬁ%E%#1 haEPégfcgﬁiﬁ¥ﬁg N fat/oFE§§¥r| welghae
5 XFWI%P g‘ﬁ?r e

pr eparathiidentgappl e cpntaasing x¥ed /\Ritdh
of wvhisadd RviEhobbs twy LRiphepes efizhconlenturda oile rates of
fat/g/d déa&, 5&5&98{& da%)ld agat@aausra@,e;’egenaic %t BASthe

\F,)\,(releg'%{teat},f f\?‘tf_tarrﬁﬁl% a(}'e| 51.6% an oz%n%%, respec lve({y?yand
then 0.05% by weight of vitamin E oil was mixed therewith
to give a content 4. A 99% ethyl arachidonate prepared
in Example 1 was mixed with 0.05% by weight of vitamin E
0il to prepare a content 5. Those contents 1 to 5 were
used for subjecting to capsule formation and drying by a
conventional method to give soft capsules each containing

200 mg of the content.

Example 7. Use for Fat Transfusion

The fat/oil (triglyceride) containing 96% of 8A8
prepared in Example 2 (400 g), 48 g of purified egg yolk
lecithin, 20 g of oleic acid, 100 g of glycerol and 40 ml
of 0.1N sodium hydroxide were mixed and homogenized and
then distilled water for injection was added thereto to
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prepare a content 2. After that, 50% by wei ght of

arachi donic acid 15 containing fat/oil (triglyceri de)
prepared in Exanple 1 were mxed with 50% by wei ght

of fish oil (tuna oil: rates of eicosapentaenoic

acid and docosahexaenoic acid in the total fatty

acid are 5.1% and 26.5% resp&ct ively) -and then

0.05% by wei ght of vitamin E ol was m xed 20

therewith to give a content 3. Eighty% by wei ght of

ar actakéoni titedsd- cOhiai wdngrudsl biéd (Usiingl §clerghtaressure
Wer esgrg}l)'.(ﬁg M1 120% by, Vﬁ‘%ﬁ:eog fi;ﬁl'(‘i @h1§i4Ma Qach

cosapent aenoic acid docosahe ae

o1 o0 gt Tt JPEar PYS LRI HPE SLSRRRRA SRS hgbsg made
res p:efctplluetyc) s s28ri hiszed wA5% byhm-@mesa\ﬁr@u -”:%ﬁﬁnh at

Et g'llzlwésfg} xgfl dihekew {8 gi@ di ¥8t aGaRkaBiod. A 99%
e

arachi donat e repare in Exanple 1 was mi xed
W|th 0. O%@%@%&—ghﬁ—ﬁ%ﬁ E oil to prepare a

content PB-cidnsiexeenhe(d Sy)l wiae 5dawd o BSeulfof a 20%
subj ectin 8%&% apsul e&%' 0 oﬁ‘”rg dJ a@gcgy?]gnls@ acid-

on o
conVEl P8R Bd°F 0" GiVE Wof t - capstl 65 -eac
contcmnmamgmgomaglysﬁrf ©spenpde 8-95% ok igpmin
Fat ET)r prspasédNinlExampl é O Iwelter rgtiyd ertiederocand atlrg ng
6% g@g wid eﬁﬁ'@u%@tb ge(ajmlcefgr(fl%!ﬂ')s 4§f9e19fcoollng

purl e(:|t in, 20 g of aqlei
000 4 GPoB) fetreRetung kB0 =kt L1kt dACHERTOR! des
wer eEuritved aomdyroredgehni £5@ favd 10t hewr ditogekthed wikler
for é'd'ﬂr;eccihbon WS r%@@@glﬁ@gh%tc@.p&@ate s rekévdred by

liters. S emnul, si Sl.Nn S e -
spr a nrjl-_ E eparratlon,r ewaésr ed Qh m%xgﬁgl %ll#i fre%ze
200 Oh'flleéf tPh@lYEF gi-é and s@rbr%rw&gsa%pfd%@d’upﬂta a bag
madeycQbdpkasin cantdisieg i tie edanhidom diaghdpeessanming

st eqp %l ée}g&g f%eZBoméwtﬁS t)owgé Vlﬁ:nﬂ)gfeﬂbously mixed
tr ansfl S on,

(5 Chcodbub 797 Plop ifis GSAPRBE 20 oS 4 Shoc
aquesug-agopdt tion ayfacat Hemit aC}@’GCﬁgt@*ma’ﬂaéﬁHbW%ﬂde
acid- containing triglyceride (conmpounded with 0.05%
of vitamn 10 E) prepared in Exanple 1 were added
thereto and the m xture was incubated at 50C for 2
hours. After cooling
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at roomtenperature (for about 1 hour), incubation
was further conducted at 4C for' 10 hours together
with stirring. The resulting precipitate was
recovered by 15 centrifugal separation, washed wth
n- hexane and freeze- dried to give 1.8 g of an

i ncl usi on conpound of cyclo trin containing the

ar achi doni ¢ aci d-containing” triglyceride. The powder
(1 g) was honpbgeneously mxed wth 10 liters of
juice to prepare a juice WhEgAIMX) contai ned the

arachi dopi ¢ agidy %Bgigiéﬂ'H%VHBbQQYE3¥Md1§21§Z acé%dﬁ MSr

1. A conposition havin normal i zi action f
i nf %Faﬂl?w%hg}naﬁggoa as;?h’EﬁFB?sz%t SLGR BF%‘%‘H%
act iagnibor for raciaiadhan hytyhrhm hbdbbegicall clock); 5

Comc%'n@'aﬂglx% %‘c@@ﬁbﬁlé%ﬁdaﬁi;ié¢6r Hh AraehidoMi€ acia-
acid- containin ound. 2. The conposition

accGPAAY R (% g\p&uﬁ “wherein the arachi donic
aci d- conai niThe @ompgamlmrs aggoafitwhdio cégiwrl ofwherein

a{ aG;lmiedaahéthmdrdcoelcimcg&wﬁmmd@ c@fesplaot s pad éibc?fol

g ycal.ipid.c | C

estle@ Sf %@%héﬁspgfa%&ch g %Eggsgé 3:1%‘?—: apff_ﬁéﬁh&lpld
com%ssﬂveﬁlw@oﬂemﬁgl%n%|a§aﬁﬂﬂzd°mra€|lﬁ agpg part of or
trigliyceri tiee cmprisubin@reeshiydenidsacid as all of or

a part of th f |
trigl yce§| deer&o%gwﬂ{&} lf%}kgﬁg?ﬁé% tc:i‘ﬁm 2, wherein

bondit £5 9 eeeIae: FORE: LAATe PEORr (AT E Berd 18 A1L of o
bondegatd @f pdsi tCIOOHtltthnﬂﬂéaGGWp@@ldsl &5 actoigiyrpride

t0 G Bed WieI@ian theryrediiug ehaisbridalt yoacj s i s

sel ealed LroM LAY AT hd%\i' N9 Eodithch? 635 DOOS: ¢ 20
5. e EoRPosTti 6 accor crarm4, e
medi um cﬁal n T%ﬁ WmQEFHtJr%“ §é’|cé?6tié’&lg fttooﬁliaé?‘ti’/ a‘&r?ed%eln
havithg BedauhortsinGfahty canpiesiiti saldrhddngram fatty acids

nor makiiakng AstinrRaehons Nfradi an rhythm and/or a
synchronizat on for .circ

di
rhyt hm (Br ol o ecﬁlomE’PSi:ngon @&ﬁf’%fjﬁ??]gt% rcllﬁll?cgf :w grein
conpries magiumtqtiaginy et tyeacicorisr el erF et deRmdbat ey “acids

aci tha?sngl 8 &frvynsa part of a

6. A composition having a normalizing action of
infradian rhythm and/or a synchronization promoting
action for circadian rhythm (biological clock),
containing triglycerides comprising a triglyceride
comprising arachidonic acid as all of or a part of a
constituting fatty acids.

7. The composition according to claim 6, wherein
the ratio of arachidonic acid of the triglycerides
containing a triglyceride comprising arachidonic acid as
all of or a part of the constituting fatty acids is not
less than 10% by weight to total fatty acids which
constitute the triglyceride.

8. The composition according to claim 6 or 7,
wherein the triglyceride comprising arachidonic acid as
all of or a part of the constituting fatty acids is
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constituting fatty acids. 7. The conposition
according to claim®6, wherein 30 the ratio of

arachi donic acid of the triglycerides containing a
triglyceride conprising arachidonic acid as all of
or a part of the constituting fatty acids is not

| ess than 10% by weight to to%§l fatty acids which
constitute the triglyceride. 8. The conposition
according to claim6 or 7, wherein the triglyceride
conpitviangedr &gy domicracrghraism bhélomfingr ta peants of
the gonstityiing fatty acids is 38 extracted froma
n1croorgan|sn1belo?% enus .. Mortierel

conposi t Pon attord: ?Bl%{h SGPTEFRY i® 60°1s sclaind'% o
whergi whieliein rily Welgﬂ-deetmqowpmpngsmamaabndena@| apid

S5 asyal |ll°Bf°(5r 3& rgﬁﬁ:tt e% aln@ ©aBst tithigGakayt ¥cagd dss a
is a tr| oes nOE?conta

o couAEAERS (TeRasgs S I Sitsitaggntppnoic acid
anowait, ieyepoif mandainad, 1%5 BOCUAL cHRPRS o8R RBIR nk -

a nor nal i12i, ngA anipi2 i0foni Wviadi annshydlhinmiagdaotien of
sync 0 | Q r

by A e o %Mi AL B 3 g@*s??*a%s

whi Gf tdent éPﬁ Gigicaddas FREFTS <bﬁ=e|‘-°%%1 &loc |
tr|gﬁQﬁhaﬁndegv%umgiyaewedemnwmﬂum nofiadiry raxti dessatkan 5

gggﬁ % 3" m%wc%%da%e%ashhg@mx@ Aaid Edtey acids

osItlQ sjti.on
accdtfi ﬁ’ﬁnij‘é c"r°a|]m3I@’°s\3\ﬁé?’?-ﬁ r?ngt ﬁﬁnﬁé’o‘:}cﬁﬁ}ccﬁﬁﬁﬁ is
f at thoraeiddtps2gmisddtied-from fatty acids having 6 to

12 car boriii 1Zhe B&\p@@mpg&htaic%ram@rw ng dim cbaiwherein
11, Eh dlum-%alfgg CQé‘i %ye@@éod Ser%m8%99§ ethias
fron1 af't car }

|ng ons
rrﬂt%“ﬁlt“ﬂoﬁ Hentd &l‘i‘é&mPﬁ claims 1 to 12 having a
preventlue orTiad lcowpakiinfjomcidcomdfiog e crlifaithidtl, wherein

d'SQﬁQ?%eﬁgHﬁfthXh gRRey ML id Vi sOkei 8¢ i fadn RYERN acids

14 he conp03|t|on according to claim13, wherein
25 tqﬁ¥ﬁ§8nﬁo§?ﬁ DY ‘has a preventive or aIIeV|at|ng
action fl8r shemppdisdsidermentigngfothydiahmsi doftet?

having a preventive or alleviating action for biorhythm
disorder caused by abnormality of infradian rhythm.

14. The composition according to claim 13, wherein
the composition has a preventive or alleviating action
for sleep disorder as a biorhythm disorder.

15. The composition according to claim 13, wherein
the composition has a preventive or alleviating action
for disorder by retardation of synchronization of
circadian rhythm (biological clock) as a biorhythm
disorder.

16. The composition according to claim 15, wherein
the composition has a preventive or alleviating action to
jet lag, headache, tinnitus, palpitation, nausea,
gastralgia, diarrhea and lowering in ability of judgment
and concentration caused by retardation of
synchronization of circadian rhythm (biological clock).
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15. The conposition according to claim 13, wherein

the conposition has a preventive or alleviating

action for disorder by retardation of

synchroni zati on of 30 circadian rhythm (bi ol ogi cal

clock) as a biorhythm disorder. 16. The conposition
according to claim 15, wherei the conposition has a
preventive or alleviating action to jet |ag,

headache, tinnitus, palpitation, nausea, 35

gastral gild drhe rmoariuib@m@frgiiha abi¢iaiypn 38, wherein
] udgﬂmtcon@aelem? enlsr at geav&ad#s;?ﬂ ob%/%:[ pcf@raﬁiawgoaceion
syncphronj zatign C|rca|an m.(bio

cl ocE 2 Afé yfg %eé’ é’h S%sl |%né(“accor%| ng 3%?‘ dlsorder
13, vvher éi®n %\h‘éowﬁﬂéépfll Ben tHipsed pﬁe@’é&htqf\@l@#ms 1 to
aI | ey aitidie 8néi @dhpdsatidel ayed rsbaepopbssia ivyndLoae

a%%%a@é%g%%i Ség"g’%rsét%gn A conposition nmentioned

where the conposition is
a food cdiposPtfeRf Gomros hhiphecateiBANd RTHdderdR. acid
19. #nd/@0d acoapasiidomiccacididumgial aghcahguundasbdas to

and/reglf(@rth@r RO SO L 2a6LHE CASY iy naagleogfmoww 3%9% to

to | est I'ng anount or an

0 0GB 1% 1 8oB0E P4 T PEerRRNDE AnaTARBURTRE Beid]

arachi dor?i0c athe.fR2B cPhpos pobrcerposiinprracdeddi hg,

to chdsBik9che WL @IiRIchRE 3¢ ALRIARAE £iAE | dbipdhal Rk Ngn
COMPOHNGLS o80ex AL AN ERLELC ARl 6D NG BEd, OF
trlg yceride, ahlc oo ary P d" gtalnlhg

ar achlieFRbod 1néd dora§lysoélaa¢ tcczsﬂftaerumnar@fchqﬁi@mc acid as
consd igaditti bg datd)l adi dhe2donshieutand £orgyoBictiidon

accordi ng,t 0 *r"lluﬁ ?gﬁi?gom%&[&d?l ta@@oi?ixgé %%er '1g§m %o,

conpr.i sing arac cid _ _
t he "&*berFsetl?‘t tbe n*g“rga"tytcﬁréé? o%°"ip§l§ln?r?ﬁ?‘iftﬁé’ﬂ“dg G\ﬁé‘f‘
a medilumichai a pattt pfathdscenrssitonded LU acids is a

1, 3- Ml@b@ﬂ§d$ﬁ%e}§*@@hhé@mr@-c&®lﬁ Eﬁtwgfﬁq@st @ré- bonded
p03|t| n e n_accoy di

21, CQuner e%gs% e e gngg%& lt%t yga% |bs%g’éie eg?ed
frorﬁ’oq‘léftlf’y aci ds haV| ng 6 to 12 carbons. 25 23. The

conposi t i2en aTloritiodg coopes At imn22ccohéigy o claim 21,
wherein the medium-chain fatty acid is selected from
fatty acids having 6 to 12 carbons.

23. The composition according to claim 22, wherein
the medium-chain fatty acid is selected from fatty acids
having 8 carbons.

24, A food composition where the composition
contains not less than 0.001% by weight of a triglyceride
in which a medium-chain fatty acid is bonded to 1,3-
positions and arachidonic acid is bonded to 2-position.

25. The food composition according to claim 24,
wherein the medium-chain fatty acid is selected from
fatty acids having 6 to 12 carbons.

26. The food composition according to claim 25,
wherein the medium-chain fatty acid is selected from

fatty acids having 8 carbons.



the nmediumchain fatty acid is selected fromfatty
acids having 8 carbons. 24. A food conposition where
the conposition contains not |ess than 0.001% by

wei ght of a triglyceride 30 in which a nmediumchain
fatty acid is bonded to 1,3 positions and arachi donic
acid is bonded to 2-position. 25. The food
conposition according to claiméd,- wherein the
medi um chain fatty acid is selected from fatty acids

having 6 to,12 cgl rb§§§pos§§lgr§ aczgﬁdln%eg CQrW)%§I ELfhs 19

accordi ng to claim um'chain

fatty ab? birsWaeNed@t BRE P8 CFRPEVEIAT 4§ haviPfgieral food,
car bonsa nut4@ti@al Fhppleoaposiat desigwteddiery thofegd/or a
of cl ai g@rlJaer&ofo%a,, wherein the food conposition is

a gunCt ! onal ’mfatg%&"f (:I Eﬂeoglgl'xufé&@rgngpt ' 915%051'&10n

deSi gnat ed heal t ric
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nor mal i gymyract zaioof pravbr &l @k tibytiem abdiagiian rhythm

synchr Omlmbbeaanpﬁ:@.a@ﬁi Ngnhaeddtenited iGi eEadli araehyddant
(Dbi ol 00} & QJ agjj?g;k)an %%?J}SSLE{J %\gg d%)ﬁxttlaﬁﬁing compound

ar achi doni ¢

adPd- corteditfi ﬁ@‘“l’&é‘ﬁﬂ%r?dt%r AP %ﬁﬁaaﬂbeedeéF?rﬁerfwd
sol el y materdgdtwigichwierttadns codstantelilal notirehidonic acid
cont ai nér Shehaid icahtyinea, araichndomi dsaenslll.or, even

if contained, its anpunt is small. 29. Use of

ar achi doni ¢ Zdci dsarf/ drachifoalc apisl amkyperan gicohol ester

ar achi dorfi erazbidbpiofacid,i gt tesnveerios oglgasj‘e&mpidll

conpri sidag ﬁrsasdﬂladma&nqsla%@%saa pafd o9f Oiuaéé R
t he constlt ung atty as actlveln redi ent

in the & obY aﬁ?%(jn?fogﬁ“’%ﬁ“f’bﬁdlﬁf eV iiPf on
or all e\ﬂaaﬁashureoff @i aWPeiEtsonc A2S Bekvisytiah nor meleviariof
i nfradi af afsptdurs @neéDby lBh@manilty 0F Odfradian rhythm

synchr onhgAld 9dta08atGhs GA,AM LRYLD rhythm.
accordi ng té cl gl mt29 V\herygl n the mtnr?’glcf/%%‘rélaé’ nyehm.

conprising arachidonic acid as a part of -or all of
the constitdPin§s¢ areqrdénd 88 cilaima2l whegejnehede With

nedi um echajlycéabis oagdidsndandatichoe hedt ROSI bieNse apd

ar achi dQE‘i %fagech%gQ%QiJgofgftgoa ii&.J; qg'a triglyceride with
medium-chain fatty acids bonded to 1,3-positions and
arachidonic acid bonded to 2-position.

31. Use according to c¢laim 30, wherein the
triglyceride comprising arachidonic acid as a part of or
all of the constituting fatty acids comprises no less than
5 mol % of the triglyceride with medium-chain fatty acids

bonded to 1,3-positions and arachidonic acid bonded to 2-
- position.

32. Use according to claim 30 or 31 wherein said

medium-chain fatty acid has 6 to 12 carbons, preferably 8.

33. Use according to claim 29, wherein said
triglyceride comprising arachidonic acid as a .part of or
all of the constituting fatty acids contains a ratio of not
less than 10% by weight of arachidonic acid to total fatty



31. Use according to claim30, wherein the
triglyceride conprising arachidonic acid as a part of
or all of the constituting fatty acids conprises no
less than 5 nmol %of the triglyceride with

medi umchain fatty acids anded to 1, 3-positions and
arachi donic acid bonded to position. 32. Use
according to claim30 or 31 wherein said

medi um chain fatty acid has 6 to 12 carbons,
preferably 8.  33. Use according to claim?29, wherein
said triglyceride conprising arachidonic acid as a
part of or all of the constituting fatty acids

ootk | han 10@6by wei ght  of

al‘:ar achli&gln?gﬁgg%t%{) t? afilfl;'%tetr 8 - acids which
constitute the triglyceride. 34 Use according to
clagm 29%.@r 53 repn riglygerjde conprising
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38. 'Use according to claim37, wherein

osi Lion
°r’s§%nf bgo‘:"”&?l’rﬁng t3%6h BGRP & Jh% nataBAFe oA ddi d
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addPt pet
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whe&:glg oeSICtolmggs:.t:.A'ozn is a food composition.

38. Use according to claim 37, wherein said food
composition contains arachidonic acid and/or an arachidonic
acid-containing compOund such that the ingesting amount of
arachidonic acid for an adult per day is 0.001 to 20 g.

39. Use according to claim 30, wherein the |
composition is a food composition comprising no less than
0.001% by Weight of the triglyceride with medium-chain
fatty acids bonded to 1,3-positions and arachidonic acid
bonded to 2-position.



.40. Use according to claim39, wherein said nmedi um
chain fatty acid has 6 to 12 carbons, preferably S
41. Use according to any one of clains 37 to 40,
wherein said food conposition is a functional food, a
nutritional supplenent, a g signated health food or a
geriatric food. 42. Use according to any one of
claims 29 to 41, wherein said conposition is for
prevention or alleviation of biorhythm disorder
caused by abnormality of infradian rhythm 43. Use
according to claim42, wherein said biorhythm

di sorder is sleep disorder. 44. Use according to

cl ajgm 4 sevﬁﬁéo@gﬁnﬁgééj <,k5i'a9.¥nh¥§hr@heq:' 8" 8elq inkqdGhayed
sl'eep phase syndrofre. 45. Use according to claim42,
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retardation of synchronization of circadian rhythm
46. Use according to claim45, wherein said disorder
i nélude¥s$ AcqoxHing eI AcWe 0P| Hhidl@dms pdf Fia 40 on,

whdlRUPEBaid Msdd dbfipssidicy 1Rogaraid ibaverfid, A
abi l ity of judgment and concentration,
nutritional supplement, a designated health food or a

geriatric food.

42. Use according to any one of claims 29 to 41,
wherein said composition is for prevention or alleviation
of biorhythm disorder caused by abnormality of infradian
rhythm.

43. Use according to claim 42, wherein said biorhythm

disorder is sleep disorder.

44. Use according to claim 42, wherein said biorhythm -

disorder is delayed sleep phase syndrome.

45. Use according to claim 42, wherein said biorhythm
disorder is caused by retardation of synchronization of

circadian rhythm.

46. Use according to claim 45, wherein said disorder
includes jet lag, headache, tinnitus, palpitation, nausea,
gastralgia, diarrhoea and lowering in ability of judgment

and concentration.



