
;UVe3e3@3=l(R6T.4 Higher Unsaturated Fatty Acid Composition BACKGROUND OF
THE INVENTION a ~ ~~~ zaoa This invention relates to a higher unsaturated
fatty acid composition comprising linoleic acid and a linolenic acid..
Docosahexaenoic acid (hereinafter "DHA") is a main higher unsaturated fatty
acid present in the brains of i mammals. It is well-known that DHA plays an
important role in visual identification, recognition and learning faculty
and memory. DHA is involved in the synthesis of cholesterol, blood clotting
inhibition, aging and cancer prevention. Also, it has been recently found
out that DHA is beneficial for the treatment of cardiovascular ailments,
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 increase in old people population,
the number of people suffering from agerelated 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.    1 4 FEB  2003 Synthesis of DHA
is derived from a -linolenic acid through the following five enzyme
reaction steps, desaturase, 18 . 4, octadecateranoic acid, elongase, 20 .
4, arachidonic acid, desaturase, 20 . 5, eicosapentanoic acid, elongase, 22
. 5, doscosapentanoic acid, desaturase, 22 . 6, docosahexanoic acid. Daily
amount of DHA required for an adult is considered to be 300-400 mg per day.
Since a fatty acid having 18 or more carbon atoms is considered to be
formed from linoleic fatty acid (n-6, 18 . 2) and a -linolenic fatty acid
(n-3, 18 . 3) both having 18 carbon atoms, for the production of
docosahexaenoic acid (DHA), linoleic fatty acid (n-6, 18 . 2) and a
-linolenic fatty acid (n-3, 18 . 3) are considered to be essential fatty
acids. But 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 efficiently. SUMMARY OF THE INVENTION
According to this invention, there is provided a higher unsaturated fatty
acid composition comprising 2   1 4 ~ ~: ~ 2003 linoleic fatty acid (n-6,
18 . 2) and a -linolenic fatty acid (n-3, 18 . 3), the weight ratio of said
linoleic fatty acid (n-6, 18 . 2) to said a -linolenic fatty acid (n-3, 18
. 3) being from 0.05 to 7.5. 



It was found out that by adjusting the weight ratio of linoleic fatty acid
(n-6, 18 : 2) to a linolenic fatty acid (n-3, 18 . 3) to the above value,
DHA is synthesized most efficiently from this composition in the body,
particularly in brain, so that this composition strengthens the cognitive
and learning faculty and memory. Other features and objects of the present
invention will become apparent from the following description made with
reference to the accompanying drawings, in which: 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 3   3 4 FF~ ?.003 between the dosage of
the higher unsaturated fatty acid composition and the memory in the Morris
maze test. DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT The higher
unsaturated fatty acid composition according to the present invention
comprises linoleic fatty acid (n-6, 18 . 2)(hereinafter simply "linoleic
acid") and a -linolenic fatty acid (n-3, 18 . 3) (hereinafter a -linolenic
acid). Linoleic acid and a -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 a -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 and a
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 a
-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 4   ~ ~ ~e~ 20o3 reduce the amount of DHA in
the brain. It will also decrease if the above ratio is over 7.5. It will
increase if the above ratio is between 0.05 and 2.0. 



The higher unsaturated fatty acid composition according to this invention
may be taken alone as a health food, or may be added to or mixed with other
foods. The higher unsaturated fatty acid composition according to this
invention increases the amount of DHA in the brain of an animal to which
this composition is administered, thus strengthening its cognitive power,
learning power and memory. For this purpose, the daily dose of this
composition is preferably 9-18 grams per 60 kg body weight (for an adult).
For example, it is 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 5   1 4 F L~
f12003 not only during pregnancy but up to five years old, it is possible
to beef up the DHA concentration in the young brain. The composition can be
taken in the form of practically all kinds of foods including snacks, baked
foods, salad dressings, soy oil, dairy products, bread, soymilk, etc. In
the case of pregnant women and newborns, if the average daily intake of
foods of an adult weighing 60 kg is 1.1 kg, they should take 9-18 grams of
the higher unsaturated fatty acid composition. For this purpose, they may
take 3 grams of this composition at each meal, or take 8-10 capsules each
containing 0.4 gram of this composition, three times a day. The present
composition can thus be used as a cognitive power and memory improver. By
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, added to foods at the rate weight. For an adult weigl should be
preferably given a total of 9 to 18 grams a [Examples] the composition
should be of 3 to 5~ of the total food ring 60 kg, this composition by 3 to
6 grams at each meal, day. 6 r   



14 FEB 2003 [Manufacture of higher unsaturated fatty acid compositions]
Flaxseed, repseed and perilla oils were ground, subjected to fatty acid
analysis, mixed together to prepare higher unsaturated fatty acid
compositions so that the weight ratio of linoleic acid to a -l.inolenic
acid would be 2, 7.5, 10 and 16. There specimens were given to rats by
mixing in their feed so that the content of the higher unsaturated fatty
acid composition will be 3 to 5~ with respect to the feed. [Examples of the
Invention and Comparative Examples] The abovementioned foods were given to
pregnant rats every day from the first day of pregnancy to delivery so that
the dose of the composition would be 0.15 gram per kilogram of body weight.
Newborn rats were also given these feeds for eight weeks. These young rats
were then subjected to cerebral fatty acid analysis and learning
power/memory retention ability tests. The learning power/memory retention
ability test were conducted by the following Morris maze test and
statistically strengthened. The results of cerebral fatty acid analysis,
that 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
7   1 G F F ~ 2003 memory power tests are shown in Fig. 4. Figs. 2, 3A and
4A are results for male young rats, while Figs. 1, 3B and 4B are for female
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. In 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 8   1 4 F~oU 2UU3 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 a -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. T~.~..1 L.-. 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 9   



~ 4 F (r: ~ 2003 of linoleic acid to a -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 a -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 a
-linolenic acid was 2 was given to both babies and their mothers while they
were pregnant. By taking a composition comprising linoleic acid and a
-linolenic acid mixed together in the abovedefined 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. 1 0   . . 1 ~ FF:c~ 2f)03 What ie
claimed is: 1. An unsaturated fatty acid composition comprising flaxseed
oil, wherein the composition comprises linoleic fatty said (n-6, 18:2) and
a-linolenic fatty acid (n-3, 18r3), wherein the weight ratio of said
linoleic fatty acid to said alinolenia fatty acid in said composition is
0.05-7.5. 2. The composition of claim 1, further comprising rapesed oil and
perilla oil. 3. The composition of claim 1, wherein the weight ratio of
said linoleic fatty acid to said a-linolenic fatty acid in . said
composition is 0.05-2.0. , 4. The composition of claim 2, wherein the
weight ratio of said linoleic fatty acid to said a-linolenic fatty acid in
said composition is 0.05-2.0. 5. A capsule comprising an unsaturated fatty
acid composition comprising flaxseed oil, wherein the composition cvmpriees
linvleic 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 composition 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
is 0.05-2.0. 11  



1 4 ~~~- i 7_U03 8. The capsule of claim 6, wherein the weight ratio of
said linoleic fatty acid to said a-linolenic fatty said in said composition
is 0.05-2.0. 9. An edible oil comprising flaxseed oil, wherein the oil
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 said oil is 0.05-7.5. l0. The oil of claim 9,
further comprising rapeseed oil and perilla oil. . 11. The oil of claim 9,
wherein the weight ratio of said linoleic fatty said to said a-linolenic
fatty acid in said oil is 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 0.05-2.0. ` 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
linoleic fatty acid to said a-linolenic fatty acid in said supplement ie
0.05-7.5 14. The dietary supplement of claim 13, further comprising
rapeseed oil and perilla oiZ. 15. Tha dietary supplement of claim 13,
wherein the weight ratio of said linoleic fatty acid to said cc-linolenic
fatty acid in said supplement is 0.05-2.0. 12   14 F E B 2003 16. The
dietary supplement of claim 14, wherein the weight ratio of said linoleic
fatty acid to said a-linolenic fatty acid in said supplement is 0.o5-2.0.
17. A foodstuff comprising flaxseed oil) wherein the foodstuff comprises
linoleio 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 said foodstuff is 0.05-7.5. 18. The foodstuff of claim 17)
further comprising rapeseed oil and perilla.oil. 19. The foodstuff of claim
1?, wherein the weight ratio of said linoleic fatty acid to said
a-linolenic fatty acid in said foodstuff is p.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 said foodstuff 1s-0.05-2.0.  13
.A,.Ah?.A,.AYA,.AY,.Af.Ay?.AR.AA.A03,.A9?.AR.A.@+GTabmq38HD
$,]I}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cRa]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]c&a]ca]ca]cRa!ItJ,Z+[H{~}xsnid_Z]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c(a]ca]ca]ca]ca]
ca]ca]ca! 6 D t "F"a####$;$q$$%%-%U%%%%%&0&^&v&&&
'M(((}xsnid_Z]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c(a]ca]ca!())*)1*6*D*}***+z,,I--N.[.{...
/%/6/011233*333K444|wrmhc^Y]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
]ca]caU]c
a]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!4535n5557v777888899y:;
;<h<====&>>>>?F??@@|wrmhb\W]caU]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!@/@0@3@57v777888899y
:;
;<h<====&>>>>?F??@@|wrmhb\W]caU]caU]ca]ca]ca]ca]ca]caU]ca]ca]ca]ca]ca]ca]ca
]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca+GTeG9, 10%?&'()-
{m10%??&'()-'9m10%?&'()-s
&10%?&'()-10%?&'()-010%''&'()-7}^?$310%?&'()-YY10%&'()-`10%?&'()-
10%?&'()-!&z&10%&'()-!&z&10%&'()-mnopqb@!w(10%&'()-f&$"10%:&'()- 



10 10 109910%&'()-(F10%?&'()-&10%?&'()- Q356zX9.@ 10:;
`10%:&'()-!S3Y10%::&'()-S90Y
10%:&'()-!6r(10%(:(:&'()-f&!w(10%&'()-f&!r(10%::&'()-f&678H D ^gE@ 10:!l
10%mm&'()-l 10%m&'()-!Y 10%{{&'()-zY 10%m&'()-z!%09*10%5$5$&'()- 10:
10:$yz[PE: 10: 10m 10m 10m;
`10%m&'()-!('!10%!!&'()-!('!10%mm&'()-!('!10%mm&'()-y$s10%m&'()-,]IdEPE:
10: 10m`10%&'()-sG10%&'()-10%&'()-Y10%&'()-Y10%&'()-'10%&'()-ItJdEPE: 10:
10m5&10%&'()-410%&'()-,210%&'()-`90s10%&'()- 10%&'()-10%&'()-,bC 10: 10ml
10%&'()-Y10%&'()-Y@10%&'()-L'10%&'()- 10 10 10;M10%&'()-,Z+[dEbC 10:
10m9Yz10%&'()-, 10%&'()-G LY10%&'()-l10%&'()- 10%&'()-Z10%&'()-[xmbC 10: 



10m&f10% U&'()- 10 10 10<M10%&'()-Y.10%&'()-zf,10%&'()-9!'!10%&'()-G
H{dEmbC 10: 10m9$ 10% U&'()-#410% U&'()-9!10% U&'()-Ym10% U&'()-&F10%
U&'()-F 10% U&'()-{~aBmbC 10: 10mf,w10% U&'()-m f,w10% U&'()-m f,10%
U&'()-m `*y10% U&'()-(10% U&'()-!&%10%UU&'()-3 6 D bC 10: 10mY 10%
U&'()-l410% U&'()-v10% U&'()- 



10 U 10 U 10 Ufs?M10% U&'()-`;`10% U&'()-D t !"F""a#dEbC 10: 10my 10%
U&'()-gy 10% U&'()-g&f10% U&'()-l 10% &'()-l 10% U&'()- S10% U&'()-a####$;
$q$aBbC 10: 10m&010% U&'()-sF.s10% U&'()-y,10% U&'()-*,10% U&'()-L(10%
U&'()-!&y10%UU&'()-Fq$$%%%%%-%U%bC 10: 10mY10% U&'()-&'10% U&'()- 10 



U 10 U 10 U;`10% U&'()-510% U&'()-2F10% U&'()-U%%%%%&0&^&dEbC 10: 10m9310%
U&'()-y10% U&'()-y10% U&'()-310% U&'()-l 10% U&'()-10% U&'()-^&v&&&
''M(dBbC 10: 10m!10% U U&'()-3 10% U&'()-3 9s10% U&'()-10% U&'()- 10%
U&'()-10% U&'()-M(((1*3*4*5*6*D*uj_@ 



10: 10'10%Z&'()-  10 U 10 U 10 U;`10% U&'()-*Y10% U&'()-:s(`10%
U&'()-!&Y"10%UU&'()- D*}***+z,,aBj_@ 10: 10Lg10%Z&'()-@10%Z&'()-@!
10%ZZ&'()- 10%Z&'()-l 10%Z&'()-l- 10%Z&'()-,I--N.[.{..aBj_@ 10:
10210%Z&'()-,L0@10%Z&'()-.10%Z&'()-L!d&$10%66&'()-%+10%Z&'()-10%Z&'()-..
/"/#/$/%/6//_@ 10: 10F 10%&'()-!%P39*10%%%&'()- 10Z 10Z
10Z<M10%Z&'()-@510%Z&'()-,410%Z&'()-//00111}^=_@ 10: 1  {`!&10%
&'()-lM10%&'()-!w0(10%TT&'()-tF 10%&'()-!F 10%  &'()-F
10%&&'()-1223333*3K4~_@ 10: 1 z#10%&'()-tY 



10%&'()-'10%&'()- 10 10 10;10%&'()-!Q`!&10%!I!I&'()-K444535n55dE~_@ 10: 1 ,
10%&'()-,9 10%&'()-9- 10%&'()-S!10%&'()- 10%&'()-!10%&'()-@557v7778dE~_@
10: 1 y,5  10%&'()-y3 10%&'()-y1 10%&'()-f- 10%&'()-g@#
10%&'()-,`!10%&'()-88 8888899~_@ 10: 1 M!10%u&'()-g#10%u;
&'()-3`M!10%u&'()-3!# (10%##&'()- 10 10 10810%&'()-9y:;;<h<=a?~_@ 10: 1
!3(10%))&'()-/!10%u&'()-f+!10%u&'()-M%!10%u&'()-9!!10%u&'()-!%10%==&'()-===
====>?uV7 10:'!10%B&'()-y#10%&'()- L:!10%B&'()- '@10%B&'()-  10 10
10!3(10%&'()-??/@0@3@uV7 10:'!10%B&'()-y#10%&'()-
L:!f810%B&'()-.&10%B&'()-:@s!@#10%&'()-,!10%B&'()- Normal" "Heading 13]c"
"Heading 23]c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Heading 73]c" "Heading 83]c" "Heading 93]c"A "Default Paragraph Fontp7
"5'$,05 :3=BDFHJLNPRTVXZI(4@3@./01236I,[{D
a#q$U%^&M(D*,./1K4589=?3@456789:;<=>?@ABCDEFGHIJKLMNOPQR6Times New
RomanArialCourier New"h Root EntryWordDocument
!"#$%&'()*+,-./0123456789:;<=>?@ABCDEFGHIJKLMNOPQRST 


