; Uve3e3@=I (R6T. 4 Hi gher Unsaturated Fatty Acid Conposition BACKGROUND OF

THE 1 NV ~ zaoa This invention relates to a higher unsaturated
* fatty a \ n conprising linoleic acid and a linolenic achd.tEp 200
Docosahe Ic acld (hereinafter "DHA") is a main higher unsaturated fatty

aci d present™ %t he brains of i mammuals. It is well-known that DHA plays an
i-nportant role in visual identification, recognition and | earning faculty
and nmenory. DHA i sHighekvedsahuthtedyRthéyi Acofi Chopesitioh, bl ood clotting
i nhi bition, aging and cancer prevention. Also, it has been recently found
out that DHA is beneficial for the treatnent of cardi ovascul ar ail nents,
arthritis rheumatica and asthma and other | ung di seases. One has to take
DHA and ot her higher unsBAGKEGREUINPaPFy THE d¥VENSANoods because they are
not produced in human body. Wth a rapid increase in old people popul ati on,
t he nunber of people suffering fromagerelated illnesses such as senile

dementia is increasing. .,Such age-rel ated di seases,are closely.related to
the function of brgkﬁ% %ﬁ&?ﬂ&lﬁ&tﬁ&&ai Sdé&Si Pe 198e§tP8ﬁ6?H§étFﬁe brai n

function- by _repleni.shina DHA f.rom foods._. 4 F t hesi_s of DHA
8 Ger i veq tArEn S et L ATbRE Y sing, 4 silEd: %‘%q i\%ﬁenfine
reaction.sﬁqg%ie%ﬂga%.iﬁge, 18 . 4, octadecateranoic acid, elongase, 20 .

4, arachidonic acid, desaturase, 20 . 5, eicosapentanoic acid, elongase, 22
. 5, doscosapent an@jd-AGIHLxBPRAVRI®  (FereafdRGOSPRANINGILC G Dai ly
amount of DHA required for an adult 1s considered to be 300-400 ng per day.

Since a fattiyre ditatduit el Gatiy &Gl e it i $heonsadeisedt o be
formed fromlinoleic fatty acid (n-6, 18 . 2) and a -linolenic fatty acid

- (n-3, 18 . Pmakgtdh, hami nigs W& Idanb@wratans:, DHN dley praed dstdoart aeft

docosahexaenoic acid (DHA), linoleic fatty acid (n-6, 18 . 2) and a

-linol eni c faltd yiraciidsyal 3i,derf ifiRatairan caresiatprisd dro dyel dssantii fatty
acids. But there is few nmethod known for taking a required anmount of DHA

ef ficientlyfaduoltsciant iMémoniat a exi st on the influence of DHA on the
function of the brain and eyes. Thus, nothing is known about how DHA can be
t aken nost effici erlRHy. il keed oin (e sHVEmRSoh 9k s TRl a et hod

for making it possjble to take DHA efficjentl SUMVARY OF THE | NVENTI ON
Accordi ng to!® sCJr?\Ve%‘ﬁ‘? o%‘f%’c%‘?’eoris IR LH GHerPIE WP ed fatty

acid conposjfion conprising 2 14~ = ~2003 linoleic fatty acid (n-6,
18 . 2) andAtSinhBrig?ﬁ cb?%?tf/e%%’?ﬁl)f nJ?%?nqSO&Fﬁk}aif h@éz\g/vell%ht ratio of said
inotelc fallye feba{Ne8e dfe - cAdatfene! Je atd IV SREGLAAANIAGLES (-3, 18
. 3) being TromO0: to 7.5.

arthritis rheumatica and asthma and other lung diseases.

One has to take DHA and other higher unsaturated

fatty acids from foods because they are not produced in
- human body. With a rapid ihcrease in old people

population, the number of people suffering from age-

related illnesses such as senile dementia is increasing.

Such age-related diseases are closely related to the

function of brain. Thus a method is desired to

strengthen the brain function by replenishing DHA from

foods.
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It was found out that by adjusting the weight ratio of linoleic fatty acid
\(n-6,7 18 : 2) to alinolenic fatty acid (n-3, 18 . 3) to the above ﬁ %E%,
DHA is synthesized nost efficiently fromthis conposition in the bo ?,m‘2%3
particularly in brain, so that this conposition strengthens the cognitive
and learning faculty and nenory. Qther features and objects of the present
i-nvention wll becone apparent fromthe foll ow ng description made with
reference to the aSyompasyiisngfdPEw ngsdeiravedi chomBrRl ER IDESERILRTI ON OF THE
DRAWNGS Figs. 1 and 2 are graphs showi ng the relationship between the
dosage of taﬁédhﬁ@h@tug@n%?f@tlé@wﬂmtﬁlé(@i §NEYMSoSIERICEA CBin G LS rcer ebr al
DHA concentration; Figs. 3A and 3B are graphs showi ng the rel atignship

bet ween t héefadagass e hidghOCtadesateaee® 1CatSySacitd FF3FS6si 3% and t he
cognitive or |earni, ability in the Mrris ze test,; and Figs. 4A and 4B
are graphs “gh&kasd el dssetairasg i 283 2 06 KRS & %osage of
t he hi gher unsatur.ated fatty, acid c osition and the.ngnory in the Mirris
nmaze test. %ﬁ%ﬁ%lﬁ%ﬁqﬂéﬁﬁm ON dﬁa%qﬁﬂﬁﬂ§%ﬁ§81§N§EEE§ENT The hi gher

unsat ur at ed, fat cid npaosi t4 ' to.sthe present invention
conpri ses ?dleno té.?’rca éa’t tzgléjdc%d (dr?% %Q{a 55 %ear%elld;'after sinply "linoleic
acid") and a -linolgnig, f | ¢ 3 Bedheeigmiteriga -1inolenic
acid). Linoleic aci%ﬁa% %ﬁél{r}%g%rg% acelqﬁﬁcraen be extracted flr om vari ous
veget abl e ghdh AN dElg Obd She SHFIL £50 fdppowtef, fdaeeed maaly ddaxseed
oil, other flax oils, and Perilla oil. They nmay be used separately or m xed
t oget her. Thevindol ®i6r ansr@ cdivwd efismaci dscorseidid fed heo piesEntmédivent i on
need not be refined ones. An intended higher unsaturated fatty acid

. conposi tionfimy binpreparattby adidd ngn-e6 ] sSt&onta) mmyy | #nel malamikc a

I'i nol enic acid to foods containing higher unsaturated fatty acids such as

o food for |if@stpckcEd (hald,th@® cohl emtth davinm| k8 ccamkpra atomsl efwe aci d

w || be predeterm ned values. The weight ratio of |inoleic acjid to a
-1i nol eni c B¢ doredpeeier apf ydocosalresaenpie 3pEd of B Y, OLDZREHC 1f this
ratio i s below 0.05, _.the dail sug?lg ‘if [in Ieigﬁgcid woul d noé ;ea h the
requi red m RithE¥ aghis(Mobrdld : 2) -and_ gooblpebertC t FRtERodntd of 1 in

the brain. |, UL also deetsares! Lol he BREL 1AL Galey Ohelad: Sald W1
there is few method known for taking a required amount of
DHA efficiently.

No scientific data exist on the influence of DHA
on the function of the brain and eyes. Thus, nothing is
known about how DHA can be taken most efficiently.

An object of this invention is to provide a method

for making it possible to take DHA effiéiently.
SUMMARY OF THE INVENTION

According to this invention, there is provided a

higher unsaturated fatty acid composition comprising



The' hi gher unsaturated fatty acid conposition according to this invention
.may be .taken alone as a health food, .or may be added to or m xed mﬁt? Eﬁ?%ﬁ
foods. The higher unsaturated fatty acid conposition according to tlht &68 200
i nvention increases the anount of DHA in the brain of an animal to which
this conposition is adm nistered, thus strengthening its cognitive power,
|-ear ni ng power and nenory. For this purpose, the daily dose of this
conposi ti ochineleieftatly yaoid s(mranslder B0 aad body weinmtenforfawtndul t).
For exanple, it is neCessaty to take 1/3 of the daily_requirenment at each
nmeal (i.e.a@atd| easd, 3LYrand) pekhergigight eatiRE seidhlHpboikg), or eight
capsul es each meighing%0%4 franlat each peal. For this purpose, the

eht

conposi ti ofABEY t HeLdr $venti ofP neglhedarhbrPieniaridhiy 1308 (broil ed
or cooked), sgy ojl a salad_oil, dairy products, capsul es, bakeries,
cereals, s "gilﬁé éti?a??lﬁ9eﬁﬁ%mtom§%e%°d?‘QEMborns are given this
conposition, or if_pdults.take this_co sitiLon at, least.9-18 grans
daily per 60 kg boag “ﬁ?gﬁ??n yﬂ?he%?@gggytﬁé9?%€¥% Bp%j%eh? becone

maxi mum at _pLrfh Lhng;: O contpg, Nf cageq Thys,. if the higher
unsaturateﬁgkgét9f2§?§bggﬁﬁog??ﬁ%nggégt ﬁeﬁ’pgﬁtrnggu§¢y 53. 14F L~

to beef up the BT EALElTREMICInDY. B LA G U Ante e Pon can' be
taken in tpaaf esMs@htReasbbgahby¥tabkrkendat oy fpedsthis! d8hpesshasks, baked
foods, salad dressings, soy oil, dairy products, bread, soymlk, etc. In
the case ofinpthgnantyywopantandlaeWpoinsbrafint heoavraggendai ly i ntake of

foods of an adult weighing 60 kg is 1.1 kg, they should take 9-18 grans of
. the higher conpatitdbadstabhgthend thepasghibnveFandt hearpinpose, they may

- take 3 granms of this conmposition at each neal, or take 8-10 capsul es each

cont ai ni ngfacalgyaandf memogyconposition, three tinmes a day. The present
conposi tion can thus be used as a cognitive power and nmenory inprover. By
addi ng to foods sufthgrcérpssireroandr ebdsceancbetbBt RTBEBNRhI ch can

i ncrease the cognitive qogfr and nmenory. This hgghgr nsaturated fatty acid
conposi t i o WERWBEN ¥dd Lt HECRBE. FOPPRLERENLE PBN thEi Pﬁ;ovﬁégrning ability)

d o f d iti bi | i [ bi I.i
pr over . Aged b g “ORE rel Bl b EhE aRRRARYEIY shoul o be

preferably 'gg tqtal ,qf,9 to 18 grans a [ Exanpl es] the conposition
shoul d be g%l Q%E%~9%*wwﬁg ‘otal food ring 60 kg, this conposition by 3 to

6 grans at each neal, day. 6 r

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 and 2 are graphs showing the relationship
between the dosage of the higher unsaturated fatty acid
composition and the cerebral DHA concentration:

Figs. 3A and 3B are graphs showing the relationship
between the dosage of the higher unsaturated fatty acid
composition and the cognitive or learning ability in the
Morris maze test; and

Figs. 4A and 4B are graphs showing the relationship




14 FEB 2003 [ Manufacture of higher unsaturated fatty acid conpositionsb:
.Fl axseed, repseed and perilla oils were ground, subjected to fatty ddikFR 2003
anal ysis, m xed together to prepare higher unsaturated fatty acid
conpositions so that the weight ratio of linoleic acid to a -l.inolenic
acid would be 2, 7.5, 10 and 16. There specinmens were given to rats by
mxing in their feed so that the content of the higher unsaturated fatty
aci d conposétwesn wihé desdgée cob~the thigkspeatsioutdieed efakty Exanpl es of the
I nventi on and Conparative Exanples] The abovenenti oned foods were given to
pregnant raospevetionagnd rionethendéiry sindelye ofiopr bgyrmaazy testlel i very so that
the dose of the conposition would be 0.15 gram per kil ogram of body wei ght.
Newborn rats were al so given these feeds for eight weeks. These young rats
were then subjected to cerebral fattg aci d anal ysis and | earning
power / menory r BEBAILBR BBECRIPTIQN:QF THE PBRFRRRED pBYRYPHERMEY retention
ability test were conducted by the following Mirris nmaze test and
statistically strengthened. The results of cerebral fatty acid anal ysis,

hat i's, ch in the, ign_ip the brai .shown in Figs. 1
and 2. Arong the rB8| BATHET HESRBPF REontalFecro intOnBRgi ELORT cogni ti ve
bility (IearniRg,abilLi : 2 inEid, . Its of th
711G RREB5RS kb Y BREhenE FudaRETohochhri BB  4hBEIES ) Soh and
4A are res?%%%yfggiﬁagﬁaﬁgug@ Eab§(h§?bkﬂaEtg§-slmﬁ§g fE?né?é?Ee for female

young rats. In"Figs. ! the ordinate represent e ratio of DHA to
‘the total hathy)aghd ign-1hAckedlE QBtQ?CBchU@ﬁ-B@E18N@r305 nmaze test

(learning ability and nmenory retention ability test)
(hereinafter g -linolenic acid).

Linoleic acid and « -linolenic acid can be
extracted from various vegetable and animal oils, such as
flax powder, flaxseed meal, flaxseed oil, other flax
oils, and Perilla oil. They may be used separately or
mixed together. The linoleic and ¢ -linolenic acids used
in the present invention need not be refined ones. An
intended higher unsaturated fatty acid composition may be
prepared by adding oils containing linoleic andg -
linolenic acid to foods containing higher unsaturated
fatty acids such as food for livestock so that the
contents of linoleic and a -linolenic acid will be
predetermined values.

The weight ratio of linoleic acid to ¢ -linolenic
acid is preferably 0.05-7.5, more preferably 0.05-2.0.

If this ratio is below 0.05, the daily supply of linoleic

acid would not reach the required minimum. This would



The Morris maze test was used to evaluate both the learning ability and _
menory retention ability. In this test, water was poured into a podl4 BN
in dianeter and 50 cm deep. The water was cl ouded beforehand to zero
visibility by adding starch. In the water, a footstool was placed at a
position spaced 60 cmfromthe center of the pool in the one-o'clock
direction. Using this pool, the abovenenti oned ei ght-week-old nmale and
femal e ratsedwce tshibj acdent tof tDEA | Barohagbadihi t yIewbly aksention ability
test for 10 weeks. In the first week, the rats were sinply placed in the
experi nentdecomase 1£tthaeabaveustbhedisoovae @xberiﬁﬁhWthatnDsphere. From
the second week, the rats were divided into several groups, and the rats of
each groupingreas@blécthd @bOVﬁer@bh@nlﬁgbﬁéyﬁeﬂop°pgu@n5a959-Aﬁter t he

| earning test, the rats were brought back to cages_and held there for four
weeks. Then, they ﬁb?ehbgBﬁﬁhPﬂﬁéngﬁﬁﬁé fRELB0BFIANECBRBFAELER to the test
to 8 1 4 F~oU_ 2UU3 eval uate their nenory reheﬂtionlability. Ihe @Frris
maze test BGARAFEFBAstPhERLF| FBVABFLOBXERY Yot rBKERB18E haFofeeR tihe

| earni ng ahili,ty/ menory,retenti.on abili est; i riods unti

each rat fgﬁﬂ 't Re @?gopeiﬁgaﬁg gPoS&eﬁg§§?egaﬁﬁd5?ﬁ8§e%§8§§rred to

remenber where | herfbofl gheteuBasUradeal Maedhess 1o cBRkost SRt er vas oo

cl ouded that the rats co see the stool: or sig icant difference

j udgment i r § deplrkalst theahdine arabydl §
(ANOVA) , D&ﬁ%g?dghgng%sgﬁégféﬁggpggFg %eré gbnducted? each for p < 8101 or

p < 0.05. The peauht oran® shewall RoFk@Schd til¢ 4ompogit3oshqws the
cognitive ability of each of the rats to which were given the feeds of

. whi ch wei ghigmiatiiseedled,hehusneiteien gatiething d td icwindniiveagiotresgre 2.0, 7.5
and 10.0, that is, the tinme taken for each rat to find the stool in the

cl ouded watlearniimgt pewedr rarsl merertyest FdE ¢hid guspasieowshehaai Iivenory
retention ability. In either case, the shorter the tine, the higher the
cognitive {das@r wifnghicr quspnsi tigrents arefisinakly 9r-18- grams per] 60Cer ebr al
fatty acid analysis The DHA concentrations in the brain at delivery, and at
21st and 56t keslys Wit ddiam ety aRHd khe highest for the rats that were

iven the fe i '
g eds OfQ@E‘gkéégiéf“{é)f% necessaty to take 1/3 of the

daily requirement at each meal (i.e. at least 3 grams per
meal for an adult weighing 60 kg), or eight capsules each
weighing 0.4 gram at each meal. For this purpose, the
composition of the present invention may be added to
various foods (broiled or cooked), soy oil as a salad oil,
dairy products, capsules, bakeries, cereals, soy milk, etc.
If pregnant women or newborns are given this
composition, or if adults take this composition by at
least 9-18 grams daily per 60 kg body weight, synthesis
of DHA in the brain will become maximum at birth,
weaning, or at coming of age. Thus, if the higher

unsaturated fatty acid composition is taken continuously



~4 F (r: ~ 2003 of linoleic acid to a -I'inolenic acid was 2. As the ratio
Jincreased from2, the DHA concentrati.on in the brain decreased. 2. kjﬁhqmgg
and nenory retention abilities As will be apparent fromFigs. 3 anh ,t
feed of which the ratio of linoleic acid to a -linolenic acid was 2
achieved the best results. As the ratio increased from2, the results got
worse. 3. Results Thus, it is apparent that the DHA concentration in the
brain is tdet hhrghesdusint tgwee gy | met powetro affidvereneays | ot pvet nbst

remar kably when the feed of which the ratio of linoleic acid to a

-1i nol eni cp@ss thlmst@ hesf giw erhe DDt Golediesa tieh t hei thenydieng whil e t hey
were pregnant. By taking a conposition conprising linoleic acid and a

-1i nol eni cheein. nmKee coteenErlonm ¢ae bdovalgeri Hedthatfermt®e anmount of DHA
in the.brain will increase apparently, so that it is possible to inprove
the cogni tPvackbsally ahl h%%%$y@fTﬁ%%d$hbn%¥%§é%$ $RYERT 1 oRakdvery

i nportant for _the food nedical industry, 1 ., . . 1~ FF.c~ 2f)03 What ie
cl ai med isﬁoqqunsﬁﬁéﬁt@F%f%Hng%tt§O§c¥ﬁlcogﬁb§¥t?ﬁﬂdgﬁgfriEFﬁ@ fl axseed
il, wh in th it i linoleic fat Ld 6. 18:2 d
a1 nol eni SOTRLEY oaFe: (FoEngerase "GRePEranent tdhel P neMatradis” ™"
Linoleic fatt . A . e . D .
0.05 7 5. oF YRE BBsERaRTRaA Y L ARN o “FhoaRcbe Al 3R e PTRARIRE T, | o

5-7.5. ) g furher g rapesed o |
a1 o 1ol B0 cRPatty 68 RO7 o h8F  Shoft Phke WP EPTHPalP Lot E e 15 ° °

:conposi ti ofjhRe?- QRzdtAratedt- fAREyCABRASELPBsOEi6hai N¥3r wheEein the
wei ght ratio of said linoleic fat?y acid to said a-linolenic fatty acid in

. said conpogutpeBel,StBe§omdyOtake A gapail efcenpsi sbngosntudaabtr aked fatty
acid conposition conprising flaxseed oil, wherein the conposition cvnpriees
linvleic fakhy,aordtaRke68-18: 2hpandea- kiacdl eontafiatihy 8cidgfam3pfl8: 3),
wherein the weight ratio of said linolelC fatty acid to said a-linolenic
fatty aci dthissgiothposipdsnt,i chriee @i0es7a5dag. The Capsul e of claim5,
wherein, the unsaturated fatty conposition further conprises rapeseed oi
and perilla oil. 7ThEh®resesd €osPOsILALANs Caph&hsisn behdsge @5t aratio of

said linoleic fatty acid to said a-linolenic fatty acid in said conposition
is 0.05-2. §o9pjitive power and memory lmprover. B adding to foods

such a composition, foods can be obtained which can
increase the cognitive power and memory.

This higher unsaturated fatty acid composition can
be used to improve recognition ability (learning ability)
and memory.

If used as a recognition ability (learning
ability), memory improver, the composition should be
added to foods at the rate of 3 to 5% of the total food
weight. For an adult weighing 60 kg, this composition
should be preferably given by 3 to 6 grams at each meal,
a total of 9 to 18 grams a day.

[Examples]



14~~~ 1 7_U03 8. The capsule of claim6, wherein the weight ratio of
said'linoleic fatty acid to said a-linolenic fatty said in said coqpfF§§§@?
is0.05-2.0. 9. An edible oil conprising flaxseed oil, wherein the ‘ol I
conprises linoleic fatty acid (n-6, 18:2) and a-linolenic fatty acid ' (n-3,
18:3), wherein the weight ratio of said Iinoleic fatty acid to said
a-linolenic fatty acid in said oil is 0.05-7.5. 10. The oil of claim?9,
further cohyansiagtuopesbduighder anspenisted ofatty 4didThe oil of claim9,
wherein the weight ratio of said linoleic fatty said to said a-linolenic
fatty aci dcompesiti@n$lis 0.05-2.0. 12. The oil of claim 10, wherein the
weight ratio of said linoleic fatty said to said a-linolenic fatty acid in
said oil is 0.05-2Fbaxseaqd, m@w@@%r@n@u@%b%ﬂaﬁtObbﬁp‘rf%?n@rwa%eed oi l,

wherein the suppl enent conprises_linolei¢ fatt cjd (p-6, 18:2) and

oV ol eni SIPSEETSAcHa EALDY §654) aNarErLsn BhECeFaREERSEi Boof said
linoleic fatty acid.to said a-linplenic, fatty.acid in said suppl t ie
0. 05 7 & 18 eRRES ahivle] UABRFURRRERoF LR it oPmPPREFLEBRyPPs HGC
rapeseed oj nd. il .0l Z . Tha dietary_ supp ipm 13,

wher ein ththﬁgvgﬁgﬁ#aféglgfOga%gnP;ﬁg e?§&§a¥?y%gchggggggg?dgégglinolenic
fatty acid,j a| uppl eme LS30405-2 2 03 e
dietary suggpéﬁekg gf zrgfn?94?ﬁ%h%?éin?gﬁééMSPS%?mgggigegg géﬁgnlgﬁoleic
fatty aci d hesSgidn@xhhgohanikhefidt FeaCkl kRatakHeSEBRALBARNbEI $h@. 05-2. 0.
17. A foodsturf Conprising flaxseed oil) wherein the foodstuff conprises
linoleio fatiyHeacudsaBudhtdd: ZhtaRdaatd coebesi¢ibat Wwylacbe (ntd, 538: 3))
wherein the weight ratio of said l[inoleic fatty acid to said a-linolenic
fatty aci dwithsaedpbeadsbutthei £e@dQ5-7.5. 18. The foodstuff of claim 17)

. further conprising rapeseed oil and perilla.oil. 19. The foodstuff of claim
1?, wher ei fl Ehepldeisglof thiei dnventdiod laindoCompafratttiy eadixdmpd esdi d
a-linolenic fatty acid in said foodstuff is p.05-2.0. 20. The foodstuff of
cl ai m 18) wherei n Mhe whioyemengilianest foads Medel @y enattoy PAGIRaNg sai d

a-linolenic fatty acid in said foodstuff 1s-0.05-2.0. 13 _ ,
A . Ah?. A IRYE SReryadany £ram AReandd rsfosaNROA ErerRsRGste delivery

2] Ca] ca] calFon | EAFe AP ELF R £ (IR GRBITH Th (TSR 02T 4 ol cal cal ¢
o] onl obi 6 tiEirl i SO Rssaby g < EAPLA) G ol e

o4l L5 ) ) gl el g elaale e fpkgel ool
/% 6/ 011233533344 wdhedrdisal rad ol v al el GalLaliad ealealddeaigal cal cal ca

] ca] cay] c

a] ca] ca] ca]gcalnaiend cediea] ciedie adisial] Cey ced ASBSN5557v 777888899y ;

; <h<====8>>>>?F??@® wr nhb\ W cal] caU] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] ca] ca]Tied cedam) aj cpdwat tedead Y af etad rotal] ara ! a@ IdiE OB ast7 7888899y
( ’<h<::::&>>«me>f&F’?Gt@wm¢rb\w cltg ciel by trag M) cal ¢ ajaze | ttedteaded] ca) cal ca] ca

] ca] ca] ca] ca] ca] ca] ca ca]ca]ca]ca]caéca]ca]ca]ca]caU]ca+GTeG9, 10%& () -
{nl0%?& ()St@)m@m@l}}l sstrengthened.

&109%%& ()-109%R& ()-010% "' & ()-7}2?$3109%°& ()-YYLI0%& ()- 109%& ()-
10%?&'(§2!&z&lO@ég(?h¢8&%ﬁ%/%F(%fnﬁ%bﬁBﬁ?%é%%@&y(§Q¥éé@Q®§¥%%?gzthat

is, changes in the DHA concentration in the brain are

shown in Figs. 1 and 2. Among the results of the Morris
maze test, the results of cognitive ability (learning

ability) tests are shown in Fig. 3 and the results of the



10 10 109910%&' ()- (F109%R& ()- &10%R& ()- @B56zX9. @ 10: ;

2 10%&()-1S3Y10% : & () -S90Y 14 FFB 2003
109% & ()-!6r(109%: (: & ()-f& w 109& ()-f& r(10%: & ()-f&78H D "gE@ 10: | |
10%m®& ()-1 10%& ()-!'Y 10%{& ()-zY 10%& ()-z! %99* 1096$5%& ()- 10:

10: $yz[ PE: 10: 10m 10m 10m

~10%8 () -1 (' 11091 & ()-! ("1 10%m& ()-! (' ! 10%me& () -y$s10%& ()-, ]! dEPE:
10: 10m 100@n¢)y SBI0OR’ (3s199ar¢) sawngin) Fi1o9&: ()-' 109%& ()-1tJAEPE: 10:
10nb&109& () - 410%&' () -, 210%& ()- 90s10%& ()- 109%& ()- 10%&' ()-,bC 10: 10m

109 () - Y10%&' () - YEL09& ?)-BAlan@ ¢)-ane 16sUbtwmOOR 13 le m@mcrqos,
10mYz 10%&' () 109&' ()-G LY10%& g) | 109%&' (%emlo%&' )- Z109%&' () - [ xmbC 10:

while Figs. 1, 3B and 4B’ are for ale young rats.
In Figs. 1 and 2, the ordinate represents the
ratio of DHA to the total fatty acid in the brain of each

young rat.

Morris maze test (learning ability and memory

retention ability test)

The Morris maze test was used to evaluate both the
learning ability and memory retention ability.

In this test, water was poured into a pool 160 cm
in diameter and 50 cm deep. The water was clouded
beforehand to zero visibility by adding starch. 1In the
water, a footstool was placed at a position spaced 60 cm
from the center of the pool in the one-o'clock direction.

Using this pool, the abovementioned eight-week-old male
and female rats were subjected to the learning
ability/memory retention ability test for 10 weeks.

In the first week, the rats were simply placed in
the experiment room to let them accustomed to the
experimental atmosphere. From the second week, the rats
were divided -into several groups, and the rats of each
group were subjected to the learning test for four days.
After the learning test, the rats were brought back to
cages and held there for four weeks. Then, they were

brought back into the pool and subjected to the test to
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‘ evaluate their memory retention ability. The Morris maze
test conditions this time were exactly the same as
before.

In the learning ability/memory retention ability
tests, the time periods until each rat found the stool in
the clouded water and those required to remember where
the stool were measured. (Needless to say, the water was
so clouded that the rats could not see the stool.) For
significant difference judgment in the Morris maze test,
student t test, 'variance analysis (ANOVA), Dunnet's and
Scheffe's tests were conducted, each for p < 0.01 or p <
0.05.

The results are shown in Figs. 3 and 4. Fig. 3
shows the cognitive ability of each of the rats to which
were given the feeds of which weight ratio of the
linoleic acid to g -linolenic acid were 2.0, 7.5 and
10.0, that is, the time taken for each rat to find the
stool in the clouded water, in the Morris maze test.

Fig. 4 also shows their memory retention ability. In
either case, the shorter the time, the higher the
cognitive (learning) or memory retention ability.
Results

1. Cerebral fatty acid analysis

The DHA concentrations in the brain at delivery,
and at 21st and 56th days after delivery were the highest

for the rats that were given the feeds of which the ratio
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of linoleic acid to g -linolenic acid was 2. As the ratio

increased from 2, the DHA concentration in the brain

decreased.

2. Learning and memory retention abilities

As will be apparent from Figs. 3 and 4, the feed

of which the ratio of linoleic acid to @ -linolenic acid

was 2 achieved the best results. As the ratio increased

from 2, the results got worse.

3. Results

Thus, it is apparent that the DHA concentration in
the brain is the highest and the cognitive power and
memory improve most remarkably when the feed of which the
ratio of linoleic acid to ¢ -linolenic acid was 2 was
given to both babies and their mothers while they were
pregnant.

By taking a composition comprising linoleic acid
and ¢ -linolenic acid mixed together in the above-
defined ratio, the amount of DHA in the brain will
increase apparently, so that it is possible to improve
the cognitive ability and memory. Thus the present |

invention is very important for the food medical industry.
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What is claimed is:

1. An unsaturated fatty acid composition comprising flaxseed
oil, wherein the ocomposition comprises linoleic fatty acid
(n-6, 18:2) and a-linolenic fatty acid (n-3, 18:3), wherein
the weight ratio of sgaid linoleic fatty acid to said «-
linolenic fatty acid in said compoasition is 0.05-7.5.

2. The composition of claim 1, further comprising rapeseed
oil and perilla oil.

3. The composition of claim 1, wherein the weight ratio of

sald linoleic fatty acid to said a-linolenic fatty acid in
said cdmposition is 0.05-2.0.

4. The composition of claim 2, wherein the weight ratioc of

sald linoleic fatty acid to said a-linolenic fatty acid in
gald composition is 0.05-2.0.

5. A capsule comprising an unsaturated fatty acid composi-
tlion comprising flaxseed oil, wherein the composition com-

prises linoleic fatty acid (n-6, 18:2) and a-linolenic fatty
acid (n-3, 18:3), wherein the weight ratio of sald linoleic

fatty acid to said ¢-linolenic fatty acid in saigd composgl-
tion is 0.05-7.5.

6. The capsule of claim 5, wherein the unsaturated fatty
composition further comprises rapeseed oil and perilla oil.

7. The capsule of claim 5, wherein the weight ratio of said

linoleic fatty acid to said a-linolenic fatty acid in said
composition 1s 0.05-2.0.

11
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8. The capsule of claim 6, wherein the weight ratio of said

linoleic fatty acid to said a-linolenic fatty acid in said
composition is 0.05-2.0.

9. An edible oil comprising flaxseed oil, wherein the o1l

comprises linoleic fatty acid (n-6, 18:2) and a-linolenic
fatty acid (n-3, 18:3), wherein the welght ratio of said 1i-

noleic fatty acid to said a-linolenic fatty acid in said o1l
is 0.05-7.5.

10. The oil of claim 9, further comprising rapeseed oil and
perilla oil.

11. The oil of claim 9, wherein the welght ratio of said 14-

noleic fatty acid to said a-linolenic fatty acid in said oil
is 0.05-2.0. ‘

12. The o0il of claim 10, wherein the weight ratio of gaid

linoleic fatty acid to said a-linolenic fatty aclid in said
Oil iS 0.05-2-0. -

13. A dietary supplement comprising flaxseed oil, wherein
the supplement comprises linoleic fatty acid (n-6, 18:2) and

a-linolenic fatty acid (n-3, 18:3), wherein the weight ratio

of said linolelc fatty acid to said a-linolenic fatty acid
in said supplement is 0.05-7.5

14. The dietary supplement of claim 13, further comprising
rapeseed oil and perilla oil.

15. The dietary supplement of claim 13, wherein the weight
ratio of said linoleic fatty acid to said a-linolenic fatty
acid in said supplement is 0.05-2.0.

' 12

7803



109 ()-' 109 ()- 10 10 10; 109 ()-!Q ! &10%I1!1& ()-K444535n55dE~ @10: 1 ,
109%&°()-,9 10%& ()-9- 10%&' ()-S! 10%&' ()- 10%&' ()-!10%& ()- @57v7778d57_@

10: 1y,5 109 ()-y3 109& ()-yl 109& ()-f- 109& ()-g@* B 2003
109& ()-, ! 109 ()-88 8888899~ @10: 1 M 10%I& () - g#10%;

& ()-3 M 10%& ()-3!# (10%H#& ()- 10 10 10810%& ()-9y:;: <h<=a?~ @10: 1
13(10% ) & ()-/!10%& ()-f+ 10%& ()- M8 10%& ()-9!! 10%& ()-! %40%=& ()- ===
====>7u\V7 10:'!109B& ()-y#109& ()- L:!109B& ()- ' @O0%B& ()- 10 10 '
10! 3(109& () - ??/ @@@V7 10:' ! 1098B& () - y#109%& () -

L: 1f8109B& (J6. SMheBaietaryss@plethen)- o'fl QUMR&Em( 14 ,NQJ; e_m din ]1%130
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading c " adY%EP ]c"
"Headi ng 73]%@tiqiefi w%aienolmdfngtmygm tdedEid ta-PalReT et POt/

"5'$, 05 : 3=R{ERY LPRE é%? 2361 ol LR
attq$ULe &M D, ./1K4589\:Q% | %"?‘iﬁg@h@&ﬁ@uam@ﬂ mes New
RomanAri al Couri er New'h Root EntryWrdDocunent

L #$%& () *+,17+ 042899€780ff <con@BSLEFGALAKSENAPGRE] wherein the food-
stuff comprises linoleic fatty acid (n-6, 18:2) and a-
linolenic fatty acid (n-3, 18:3), wherein the weight ratio

of said linoleic fatty acid to said a-linolenic fatty acid
in saild foodstuff is 0.05-7.5. .

18. The foodstuff of claim 17, further comprising rapseseed
0il and perilla oil.

19. The foodstuff of claim 17, wherein the weight ratio of

said linoleic fatty dcid to said o-linolenic fatty acid in
sald foodstuff is 0.05-2.0.

20. The foodstuff of claim 18, wherein the weight ratio of
said linoleic fatty acid to said a-linolenic fatty acid in
sald foodstuff 1s8-0.05-2.0.
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