1 DESCRI PTI ON COVPCSI TI ONS FOR | MPROVI NG MENTAL CONCENTRATI ON 5 TECHNI CAL
FI ELD The present invention relates to a conposition for inproving m nd-
concentration, and a nethod of inproving m nd-concentration. BACKGROUND ART
10 The rol es played by the nental funcfi ons are very inportant during

wor ki ng, learning or the like. In order to make the nost appropriate
novenment or judgnent under the conditions that environnents, physical
conditions and state of mnd vary, it is required to concentrate, thereby

i nst ant aneously selecting and dﬁg'@ggpﬁm\lobj ect, and taking actions.

Also, in order to maintain the 1 ficiently, the work nust be
continued with the m nd concentrated. However, in either case, |owering of
t he working efficiency and judgnent is wunavoi dable due to such reasons as
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and dependence. So far, there has been known to take glucose in order to

mai ptai n n Lon during working, learning or the |ike. However,
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BACKGROUND ART

10 The roles played by the mental functions are very important during
working, learning or the like. In order to make the most appropriate movement
or judgment under the conditions that environments, physical conditions and
state of mind vary, it is required to concentrate, thereby instantaneously selecting
and deciding the object, and taking actions. Also, in order to maintain the

15 working efficiently, the work must be continued with the mind concentrated.
However, in either case, lowering of the working efficiency and judgment is
unavoidable due to such reasons as fatigue, continuous working, passage of time,
boredom, added age, physical disorders, emotional disorders, tension,
surrounding factors such as vibration and noise, lack of motivation, demanding

20 attention, compromise and dependence.

So far, there has been known to take glucose in order to maintain the
concentration during working, learning or the like. However, the intake of
glucose merely temporarily elevates the blood sugar level and its maintenance is
low. Also, there have been known those drugs for enhancing mind-concentration

25 during physical exercise, such as a stimulant including caffeine and cocaine



have adverse actions, so that their uses have been prohibited by the
International dynpic Commttee, Medical Bureau. Also, creatinine
preparation has been used, but there has been reported that the effect by
the creatinine preparation is 5 not rgemarkable. A so, not only acquiring
each techni que but al so exhibiting the technique during a conpetition in an
appropriate situation at a proper timng should be required in order that
an athl ete shows an excel |l ent perfornmance during physical exercise.
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further required to be excellent in an ability to concentrate the m nd,
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10 further required to be excellent in an ability to concentrate the mind, which is a
so-called “concentration ability,” without being distracted to other matters during
a competition as well as information processing abilities such as anticipation and
judgment.
Conventionally, there have been studied various methods for mental
15 training which are purposed for being able to control oneself to a mental state
optimum for showing excellent performance, and the methods have been
employed in an actual situation. For instance, studies and developments of
mind-controlling method and psychological training method have been carried
out, and a method for “prevention from becoming nervous (agari),” a method for
20 maintaining a usual state, a method for improving a usual state at least a little,
and a method for “enhancing concentration ability” have been carried out. Also,
there has been introduced a study using bio-feedback.
The term “bio-feedback” is defined as “an operation of converting
person’s changes in neural and physiological reactions (for instance, skin

25 temperature, myogenic potential, brain waves, heart beat, and the like) to



external information, and transmtting the information to the person.”
Cenerally, it has been known that human shows the best perfornmance when
human reaches its optinumvigilance level. The term"vigilance" as referred
to herein is an inner state characterized by latent excitement, tension, 5
anxiety and the Iike. Wen the vigilancte |level is elevated, the central
nervous system such as deci sion-naking actively functions, so that the
accuracy of the reaction and the like increases, nanmely, the perfornance is
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10 ecause of overstraining, whereby the performance is lowered.

Therefore, there has been carried out training which brings the level of
vigilance to an optimal level by bio-feedback in order that more excellent
performance is exhibited. However, the training necessitates many repetitions of
lesson, thereby making it time-consuming. Also, there is a large difference

15 between individuals.

On the other hand, there has been also known a method for improving
sports performance by supplementing nutritious ingredients which are reduced
during a competition. For instance, Japanese Patent I.aid-Open No. Hei 9-
1703017 discloses a technique of enhancing physical strength and staying power

20 by supplying trehalose as an energy source for an organism, which becomes
insufficient being deficient during physical exercise. Also, an amount of various
vitamins consumed increases by the physical exercise or training, and it is known
that the vitamin deficiency causes wrong influences to sports performance.
Therefore, in order to maintain/improve the sports performance, an athlete is

25 instructed not to neglect the intake of vitamins [J.J. Sports Sci., Vol. 5, No. 3,



4 p.186-191 (1986)]. Al so, there has been disclosed a technique of taking
an amno acid preparation for the purpose of inproving sports performnce.
For instance, Japanese Patent Laid-Open No Hei 9-249556 discloses a

t echni que conprising 5 supplying an aMno acid conposition conprising am no
acids contained in saliva secreted froma larva of a wasp in order to
suppl enent the reduction of the blood am no acids acconpani ed by intense
physi cal exercise, thereby acconplishing inprovenent in physical exercise
functi onP-180418Vi(4980). of fati gue and recovery fromfatigue after the
physi cal exercise. 10 There have been reported that branched am no acids
(val i ne, | eucifboatigre hgvbeancdinepsed htcohniquesdsrtpbingransaminopmcid ei ns in a
muscle tissue, are supplied in order to supplenment the am no acids consuned
by i nt engweparatiangr therpurpesaudfaimprovmgrigotts perfophpsée aFokinstancees such as

| ong- peri od endurance race, thereby mnaking it possible to prevent damages
of nuscl dapaneseddatentd_didw@pimiyodieiDs2 iaclosts ®teghhiquecomprisimg qui ckly
recover from nuscle danages i mredi ately after the physical exercise, and to
prefent ruppliting apaminandidesupesifion couprisingramkinbiacidsoccdidained susqlfaods and
Devel opnent), Vol. 34, No. 10, p.4-8 (1999); Kagaku (Chem stry), Vol. 55,
No. 6, p.seere2&d {12a06 )drva edratwaspnmnrardert toesuppleamseris ek rdduction af clonplosidt i on f or
i nprovi ng sports 20 perfornmance on the basis of inprovenent of biological

f unct i onsaminoradidsiaoorpanictbpaimerscRitysical ¢txardis€phorely.actlemplishiag9465

di scl oses a technique for enhancing aerobic ability during physical

exer ci se imprgvemogt arphysiabexadist dungtionacalievasti@nofifetigue ang reesvesyf or

i nprovi ng staying power. Al so, Japanese Patent Laid-Open No. 2000-26304

di scl osesframt fatfyne gfter themryiskiahgxacisevat i ng t he

10 There have been reported that branched amino acids (valine, leucine and
isoleucine), the main components of proteins in a muscle tissue, are supplied in
order to supplement the amino acids consumed by intense training for muscular
strength and physical exercises such as long-period endurance race, thereby
making it possible to prevent damages of muscle tissues and lowering of

15 muscular strength, to further quickly recover fr‘om muscle damages immediately
after the physical exercise, and to prevent muscular pain and muscle fatigue
[Shokuhin to Kaihatsu (Foods and Development), Vol. 34, No. 10, p.4-8 (1999);
Kagaku (Chemistry), Vol. 55, No. 6, p.19-25 (2000)].

Furthermore, there has been known a composition for improving sports

20 performance on the basis of improvement of biological functions. For instance,
Japanese Patent Laid-Open No. Hei 11-239465 discloses a technique for
enhancing aerobic ability during physical exercise by giving an n-3-based fatty
acid as an auxiliary means for improving staying power. Also, Japanese Patent
Laid-Open No. 2000-26304 discloses a technique comprising activating the

25 intestinal tract by such effects resulting from Bifidobacterium and an



25 intestinal tract by such effects resulting fromBifidobacteriumand an 5
ol i gosaccharide as the anelioration of intestinal mcroflora, acceleration
of mneral absorption, enhancenent of imunofunction, and vitamn
synthesis, thereby inproving sports performance. Although these techniques
can inprove the "quantity" aspect such as 5 staying power during physical
exerci se, they cannot inprove "quality" aspect such as nental abilities for
suppressi ng psychol ogi cal influences in "nervousness (agari)."

| nci dent alipysaccheride hathe dedivrktionwf ditegmal aricefloraj augelensticreof r al nervous
system and stinulating the synpathetic nervous systemin order to show 10
maxi mum afihtial absorptios parhtascemelntnai intraumofuhetion, anid vitaneis. syhtiess, dr ugs

i nclude stimulants such as anphet am ne-associ ated conpounds, caffeine,
cocai ne grdebyejphprbviimesporty poformaedat i ves such as norphine, protein
anabolites such as protein-anabolitic steroids and (32 bl ocking agents,
diuretics and Addpughiehedeocoiigacs gdraiggprovat tigoh@tanoipy’ haspadr @ehegr ti cal

hor nrones, growth hornones, 15 peptide hornones such as erythropoietin,

gl ysopr okgiyindpowenésrigy ghysiedlegettise, ClsynQundsinhperesquakignespect al | of

t hese conpounds are dopes and their uses are prohibited. An object of the

present istyiens mentdl abilitiadrfoy sasprassitinpohbl spicd] anfldéndeRh OMéRBusness
m nd- concentration, the conposition being able to effectively and safely

i nprove @gyﬂ\p’r king efficiency, learning efficiency or the like, or
effectively and safely nake actual sports performance exhi bited, by

Dy var i ous T ackor o OUT I g v NG, oo g oty PGS erfil pgpnigs caused
psychol ogygal 4d¥ dtiRAGARg tAe sympathetic nervous system in order to show
10 maximum abilities in sports and maintain their abilities. These drugs include
stimulants such as amphetamine-associated compounds, caffeine, cocaine and
ephedrine, narcotic sedatives such as morphine, protein anabolites such as
protein-anabolitic steroids and 2 blocking agents, diuretics and peptide
hormones, placental gonatropin, adrenocortical hormones, growth hormones,
15 peptide hormones such as erythropoietin, glycoprotein hormones and analogous

compounds thereof. However, all of these compounds are dopes and their uses

are prohibited.

An object of the present invention is to provide a composition for
20 improving mind-concentration, the composition being able to effectively and
safely improve the working efficiency, learning efficiency or the like, or
effectively and safely make actual sports performance exhibited, by suppressing
(1) psychological influences and/or physical influences caused by various factors
during working, learning or the like, or (2) psychological influences in

25 psychogenic physical exercise dysfunctions mainly due to tension, shriveling,



25 psychogeni ¢ physical exercise dysfunctions mainly due to tension,
shriveling, 6 lowering or |lack of concentration, accunul ation of nental
fatigue or the like during physical exercise, and a nmethod for inproving

m nd-concentration. DI SCLOSURE OF I NGENTION 5 As a result of intensive
studies in order to solve the above-nentioned problens, the present

i nventors have found that the desired effects are exhibited by theanine
contained in green tea, whereby the present invention has been

acconpl i BvegtingSpelaick iof @bhgenttationp aesmmilaiiow efiniental fefigaeesr the:like0 [ 1] a
conposition for inproving mnd-concentration, characterized in that the
conposi t doring phpsicslexetdisg ninde; meRodt floe impravasg triind-cancarttlitiogp. t o item [ 1]
above, which is used for inproving mnd-concentration during working or

| earning; [3] the conposition according to item|[1] above, which is used for
inproving 15 m nd-concentration during physical exercise; [4] the

conposi t DISCAASWRENOR INVENTIGN above, wherein the conposition reduces (3
wave in brain waves; [5] the conposition according to any one of itens [1]

toq 4] above, Ashereeilt of iltensioapasiids iarortér @ sobastheabposihéibred a _
pharmaceutical conposition; 20 [6] a nmethod of inproving m nd-concentration

conpri si Pﬁ)baeiﬂs,rthétp@édeﬁginvtehﬁﬁ@ haee Fourdinhhndie\dedied effedd ard bxhisRe®! theani ne
for manufacturing a nedi canent for inproving mnd- concentration. 25 BRI EF

DESCRI PTh¢h &nidd Eod ¥l Breen tea, whereby the present invention has been

accomplished.

Specifically, the present invention relates to:
10 [1]  acomposition for improving mind-concentration, characterized in that the
composition comprises theanine; |
[2]  the composition according to item [1] above, which is used for improving
mind-concentration during working or learning;
[3] the composition according to item [1] above, which is used for improving
15 mind-concentration during physical exercise;
[4]  the composition according to item [3] above, wherein the composition
reduces § wave in brain waves;
[5] the composition according to any one of items [1] to [4] above, wherein
the composition is a food composition or a pharmaceutical composition;
20 [6] amethod of improving mind-concentration comprising administering
theanine to an individual; and
[7]  use of theanine for manufacturing a medicament for improving mind-

concentration.

25 BRIEF DESCRIPTION OF THE DRAWINGS




7 Figure 1 shows experinmental procedures for Prelimnary Test and Main Test
of the test for inproving m nd-concentration in one-point concentration.
Figure 2 is a bar chart showing the record for the one-point concentration
(average value) of the subjects (for each group) in the one-point
concentration. 5 In the chart, each baf shows the record for the one-point
concentration. The statistic processing was conducted by Student paired
t-test. Figure 3 is a linear graph showing the flicker value (average val ue)
of the subjects (for each group) in the flicker test. The statistic
processi ng wasFigBBnH skews cxpersnefahprosadwes for Prediminary Fesjand Mains a pi e
chart showing the questionnaire totaling results on the extent of

concent r akasbAf ge tenefos impeeiag aundrepneeritating infinggpeinscorceatiptienchar t

showi ng the questionnaire totaling results on the maintenance of

concentr at i on Iogurehd isuybpechast sharwing the satord forrthg one-mintscanckentmation gr aph
showi ng the anount of work (average value) of 15 the subjects (for each
group) i favéregkepbraod thositjects (Bregeh grpupsén themne-pointrepnesaltratiogur es on t he
axi s of abscissa shows the nunber of days after the beginning of the test.
Fi gbire 7 Inghe chant, edchriiar showis tlge rdverd forghe ohe-posdmoncémtvaicagelhal ue) of the
subj ects (for each group) in the Japanese bow shooting. In the chart, the
bar 20 i rafiattsticgsroténsingawge tomductatby Sfudentipairdd rtessegment dr awn

perpendi cularly froman upper end of the bar shows standard deviation

(S.D.). The stligust3 ds plineasgiaply showmgrthadlickerd abye Giverketvabad)rafdhe - t est .
Figure 8 is a bar chart showing the extent of tension (average value) of the

subj ect s subfuctedoh eactogmmupy i tirediliclet test HEhestetssticopmatsstngwagey in Japanese
o conducted by Student paired t-test.
10 Figure 4 is a pie chart showing the questionnaire totaling results on the
extent of concentration of the subjects during reading.
Figure 5 is a pie chart showing the questionnaire totaling results on the
maintenance of concentration of the subjects during reading.
Figure 6 is a linear graph showing the amount of work (average value) of
15 the subjects (for each group) in the keyboard continuous typing test. The
numerical figures on the axis of abscissa shows the number of days after the
beginning of the test.
Figure 7 is a bar chart showing the target hit score (average value) of the
subjects (for each group) in the Japanese bow shooting. In the chart, the bar
20 indicates the target hit score, and a line segment drawn perpendicularly from an
upper end of the bar shows standard deviation (S.D.). The statistic processing
was conducted by Student paired t-test.
Figure 8 is a bar chart showing the extent of tension (average value) of the

subjects (for each group) according to the questionnaire survey in Japanese bow

25 shooting. In the chart, the bar indicates the extent of tension, and a line segment



25 shooting. In the chart, the bar indicates the extent of tension, and a

| ine segnent 8 drawn perpendicularly froman upper end of the bar shows
standard deviation (S.D.). The statistic processing was conducted by
Student paired t-test. Figure 9 is a lgar chart show ng the extent of
concentration (average value) of the subjects (for each group) according to
the questionnaire survey in the 5 Japanese bow shooting. In the chart, the
bar indicates the extent of concentration, and a |line segnent drawn

per pendi glgdvan pgrpendisdar]yifioer a0fp&f eridef thabas blewes stahasdadedigtgyd ati on
(S.D.). The statistic processing was conducted by Student paired t-test.

Fi gure 1QSiI3.).aTheewtitiaprocdssingVad dunducrdasuSedefitQsaitdde-fse! i M nary Test
10 of the test for inproving mnd-concentration in the air rifle shooting.

Figure 11 i s &Fipafe Thal bardhan showds@ e (avercapneente@ionfavehgresieget s (for
each group) in the air rifle shooting. In the chart, the bar 1ndicates the

score, apdthé@subibets $RAa0K gebu)acRerddentl il questioriia®i® stitvéspRetheend of the
bar shows standard deviation (S.D.). The statistic processing was conduct ed

by $t udehpaiespdokeshdotin@stin thé ghirg, the bias irtlifAEs HaaxteRhongedthgignt ent of
tensi on (average value) of the subjects (for each group) according to the

quest i oNRRrFliSdisetYert lrdWe petgentidull &1y HoaPN (fperldhdtd¥ahe bar khowde bar
i ndicates the extent of tension, and a |line segnent drawn perpendicularly

from an uppRfar@Beviafion (S.DRR TRE SWeishE pRIRESNnS Qs @boh@ictél tyStkddnt The _
statistic processing was conducted by Student paired t-test. Figure 13 is a

bar charty,gRgwiteg, the extent of concentration (average value) of the .
subj ects ‘(for each group) according to the questionnaire survey in the air

rifle shootingighf {HR £AGK chatthokdhg tidbhotifes Fst B PeBimR{ar§ arReENt rati on,
10 of the test for improving mind-concentration in the air rifle shooting.

Figure 11 is a bar chart showing score (average value) of the subjects (for
each group) in the air rifle shooting. In the chart, the bar indicates the score, and
a line segment drawn perpendicularly from an upper end of the bar shows
standard deviation (S.D.). The statistic processing was conducted by Student

15 paired t-test.

Figure 12 is a bar chart showing the extent of tension (average value) of
the subjects (for each group) according to the questionnaire survey in the air rifle
shooting. In the chart, the bar indicates the extent of tension, and a line segment
drawn perpendicularly from an upper end of the bar shows standard deviation

20 (S.D.). The statistic processing was conducted by Student paired t-test.

Figure 13 is a bar chart showing the extent of concentration (average
value) of the subjects (for each group) according to the questionnaire survey in
the air rifle shooting. In the chart, the bar indicates the extent of concentration,
and a line segment drawn perpendicularly from an upper end of the bar shows

25 standard deviation (S.D.). The statistic processing was conducted by Student



and a line segnent drawn perpendicularly froman upper end of the bar shows
25 standard deviation (S.D.). The statistic processing was conducted by
Student 9 paired t-test. Figure 14 is a flow chart show ng neasurenent
procedures for the record for the on@-point concentration using an
attentiveness gauge. Figure 15 is a bar chart showng the record for the
one-poi nt concentration 5 (average value) of the subjects (for each group)
in the one-point concentration. In the chart, each bar shows the record for
t he one- paired t-tashcentrati on, and a line segnent drawn perpendicularly from
an upper end of the bar shows standard deviation (S.D.). The statistic
processi ng wa¥igwaddds edldw chint dbowvingameeshremensprocEduyes éorltheirscarddi agr am
showing the timng of the el ectroencephal ography 10 during a | ong-period
endur ancéompthy ®negloietxa@mcesteation tsieg Waiattedigsenesk gatge di agram Mis the
timng of the el ectroencephal ography, and the tine scales shown by

hori zont al | alegureddiisatbar ahiit skowarg the r¢cordfoete @aspeitt toneenttadonbegi nni ng
of the test shown by a |ower lane, and a tine period passed shown by an
upper | aeverdgecvaloonst thesubjecs (tfd)mmachgrbm? imaths edeywittaconeentraigke of the
test 15 substance and a tine period passed after the intake of the test
subst ancéy tlienchati, ehch padstowsgthbiresort €oErlgamet oint Sorceatratibetand ge 17 is a
graph show ng t he appearance of (31 wave in the subjects (for each group)
during aség}ﬂ@ntﬁtﬁamq)e@p&mmmgﬂymmtﬁiaﬁallpﬁe%emccbs&m Hair ghows tBindard@ gr aph

show ng the appearance of (32 wave in the subjects 20 (for each group)
during adtentongsiPy. Fheuianrde fppdsuesgi@glwmrﬂha&d HESThddAihifddR-eARRYI NG OUT
THE | NVENTI ON The conposition for inproving mnd-concentration (hereinafter
referred Figure 16 is a diagram showing the timing of the electroencephalography

10 during a long-period endurance physical exercise in the Main Test. In the
diagram, M is the timing of the electroencephalography, and the time scales
shown by horizontal lanes indicate a time period (minutes) passed from the
beginning of the test shown by a lower lane, and a time period passed shown by
an upper lane which consists of a time period passed up to the intake of the test

15 substance and a time period passed after the intake of the test substance, in which
pedaling bicycle Ergometer is restarted.

Figure 17 is a graph showing the appearance of B1 wave in the subjects
(for each group) during a long-period endurance physical exercise.
Figure 18 is a graph showing the appearance of 32 wave in the subjects

20 (for each group) during a long-period endurance physical exercise.

BEST MODE FOR CARRYING OUT THE INVENTION

The composition for improving mind-concentration (hereinafter referred
to as “composition”) of the present invention is characterized in that the

25 composition comprises theanine. According to the composition, (1) the working



to as "conposition”) of the present invention is characterized in that the
25 conposition conprises theanine. According to the conposition, (1) the
working 10 efficiency, learning efficiency or the |like can be effectively
and safely inproved by suppressing psgchol ogi cal influences and/or physical
i nfluences caused by various factors which acts negatively during working,
| earning or the like. Also, (2) actual sports performance of an individua
can be exhibited by suppressing 5 psychol ogi cal influences in various
psychogeeftficiphygileanimxeificiarydy shehike icanbe effebiietlynadaufalelimpestedon t he
exhibition of the sports performance. The exhibition of the desired effects
of the coypappidssinggisytieopicabfiucnoyenid/onphsiditseffueiceabausedtyyon for

i mprovi ng m nd-concentration found for the first tine for theanine

cont ai negatidus ﬁzectcmrvpmhtaictsmeghﬁva'ltyeddrﬁfgnwbrﬁim@l-lemiz@;mr fieilie. ARoysed
herein is synonynously used as "concentration," which neans the function of

focusing (gz)wcmmom pebformantent an indieitadl edn Raethibltdbl ¥upplessihgd from the
acknow edgeabl e subjects. The term "inproving/inprovenent™ neans

mai ft enafrp@?cmogifagl PIfReacds i vayidius PRyEhogealeniiys il Beertive dyefmictings,of the
desired function, action or the like and/or 15 enhancenent of the function,

action okyHiBR nkpkevel$ a60oMP eHeaskhilitioR®fRhE St petfdrkainc®N ThERKhIiBH ,
"suppressi ng/ suppressi on" enconpasses cancellation of a specified function,

action ohpfthedédilel dffecislef tHedmiSosiMPOLMHRI RBscdk ifventiBhlit BAsf orftlan Speci i ed
function, action or the like. "Various factors" are not particularly

l'im ted, @fioh908indSol ity miiE chbRén@iation 20und fr tRERir&alae fsOMBaRinychol ogi cal
i nfl uences and/ or physical influences on an individual performng work or

the |ike..opushed AEthe'Smadcitide, for instance, fatigue, continuous. working,
passage of time, boredo added age, physi ol ogi cal

10 The term “mind-concentration” as used herein is synonymously used as
“concentration,” which means the function of focusing the mind on the matter or
behavior particularly selected from the acknowledgeable subjects. The term
“improving/improvement” means maintenance of the present situation by
suppressing the lowering of the desired function, action or the like and/or

15 enhancement of the function, action or the like as compared to the present
situation. The term “suppressing/suppression” encompasses cancellation of a
specified function, action or the like in addition to suppression of exhibition of a
specified function, action or the like.

“Various factors” are not particularly limited, as long as they are factors

20 that can cause some psychological influences and/or physical influences on an
individual performing work or the like. Such factors include, for instance,
fatigue, continuous working, passage of time, boredom, added age, physiological
disorders, emotional disorders, tension, surrounding factors such as vibrations
and noises, lack of motivation, demanding attention, compromise, dependence,

25 and the like. Also, “psychological influences” and “physical influences” are not



di sorders, enotional disorders, tension, surrounding factors such as

vi brations and noises, |ack of notivation, demandi ng attention, conprom se,
dependence, 25 and the |ike. Al so, "psychol ogical influences" and "physi cal
influences” are not 11 particularly §jmted, as long as they are
psychol ogi cal and physical influences which are found to have certain
cause-and-effect relationships wiwth the factors, respectively. The term
"sports performance” refers to quantitative abilities such as 5 physi cal

st rengt hpattesiid ¢ Bmitddi, hé ongnd thBY siecCidycBaREfas en@bhiditilaaflugncbsqual i tative
abilities such as information-processing ability such as anticipation and

j udgment widek afeeffuld taldiabe Ce@sinf @lsSURBeEfest RdatRssE R WHH ¢ fddibdkuences in
vari ous psychogeni ¢ physical exercise dysfunctions, their abilities being
exhibiteqaggbﬁog_.physical exerci se. The term "psychogeni c physi cal exercise
dysfunctions” refers 10 to enbarrassnent, sense of shane within

sel f - consci oUgMRSErM PO RN fEMIAREY refesWoRRRtIBAN cldMslifié<Qidhst he soci et al
situations. The psychogeni ¢ physical exercise dysfunctions are, but not

pargicul ?Jh&gichi SthdrReh, tBchBeARKIR dnt pi RIS BRerRRE abﬂh%%s‘,’ﬁ{é% daMiitich are found

at a state’of "nervousness agari," lowering or |ack centration due to
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fatigue, i Ke ition, psychol ogi ca uences" are
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10 to embarrassment, sense of shame within self-consciousness, audience anxiety,
shyness and the like in the societal situations. The psychogenic physical exercise
dysfunctions are, but not particularly limited to, especially, tension and
shriveling which are found at a state of “nervousness agari,” lowering or lack of
concentration due to breakage of “a state of tension (kincho no ito),”

15 accumulation of mental fatigue, and the like. In addition, the term
“psychological influences” are not particularly limited, as long as they are mental
influences which are recognized to have some sort of cause-and-effect
relationships with the above-mentioned psychogenic physical exercise
dysfunction.

20 Theanine used in the present invention is a glutamic acid derivative (y-
glutamyl ethylamide), and is an amino acid ingredient contained largely in tea
leaves naturally. Although an action mechanism of the action for improving
mind-concentration by theanine found in the present invention is yet unknown,
there has been deduced that theanine gives some sort of actions to any of (1) to

25 (4) below in the brain, thereby exhibiting its action for improving mind-



| eaves naturally. Although an action nechani smof the action for inproving

m nd- concentration by theanine found in the present invention is yet

unknown, there has been deduced that theanine gives sone sort of actions to
any of (1) to 25 (4) below in the brai#, thereby exhibiting its action for
inmproving mnd 12 concentration: (1) transmttance of information anong
nerve cells, (2) biosynthesis or degradation of a neurotransmtter or a
precursor thereof, (3) release and incorporation of nerve transmtting

subst ancoabéhtfftlord {1 PRENHEANce EPRAEMIRIdTRARbhDdecH@ delB, gzl)oye (1) to (3).
Al so, as to the action of inproving 5 m nd-concentration daring, especially,

hysi cal j i ded i 3 i
pnhy tﬁﬁglge%gse%ﬂe(?%gtrﬁdéiﬁﬁanéd‘r@franérﬁﬁt%? g g&&ﬁséﬂgé%‘f?ﬁ)( waves in

the brain ed during tension, anxieties and the Irke, so that

such an 3efeh@and o dtatiss of H%eﬁ%ﬂggﬁitgigesglb@{anwﬁnd g@e%g@ﬁzjn@e/smi on does

not have a concern of" the generation rse actio een I n the
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of the prese I nven e mn ncent’ration can during
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psychol ogi ca uences an uences ~ can effectively
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| °ong as Itis KE&R nagst%etﬁe tc):meosition of the present invention, the mind-
concentration can be improved during working, learning or the like, so that
mainly the above-mentioned psychological influences and/or physical influences
can be effectively suppressed, whereby working efficiency, learning efficiency
or the like can be effectively and safely improved. Also, such an effect has been
15 found to be maintained. Especially, the composition of the present invention is
suitable for the improvement of the mind-concentration in a situation where the
object to be attained is clear. From this viewpoint, the composition of the
present invention is suitable for improving mind-concentration during working
or learning. Here, “working” is generally defined as conducting work using the
20 body and the brain, and is not particularly limited as long as it is encompassed by
the definition given above. Also, “learning” is generally defined as studying and
learning, or learning new knowledge or techniques, and is not particularly
limited as long as it is encompassed by the definition given above.

In such cases, the exhibition of the action for improving mind-

25 concentration by theanine can be evaluated in accordance with, for instance, Test



the definition given above. Also, "learning" is generally defined as
studying and |earning, or |earning new know edge or techniques, and i s not
particularly limted as long as it is enconpassed by the definition given
above. In such cases, the exhibition the action for inproving mnd 25
concentration by theanine can be evaluated in accordance with, for instance,
Test 13 Exanple 1 set forth below ((1) determ nation of state of
concentration of attentiveness by attentiveness gauge, and (2)

det er m nakh QR Of sg SI ¢ \grqu mmtiéhio?gﬁt%zafééﬁcenﬁ‘hﬁ& ofhe exhibition

of the actio can uat e e rnstrunent of rotary disk

foll
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Gjutsu @ﬁé’l&%ﬁ %ﬁ% KRy g&(ﬁf)&tﬂh@%ﬂén EXrH’bQQnﬁﬁé@ {r&luat% wor ds,

t he exhi g?tl on o?gt he action I mprovi ng m nd-concent 1 on t heani ne
" the waid S liety pERTly B S Fiog BELARER: fﬁn%‘?&rfﬁe%‘?{e‘a“@”??ﬁ%‘*’ﬁor e t Erea‘ié
tne of hoF SRR i PR Sh PR %@P@?ﬁ%ﬁmﬁﬁ% AL E X Vences in
he. oxhi @f%?%rﬁ?’%#hﬁt@n%ﬂi@%%@%’ﬁ%ﬂﬁtZlﬁd%ﬁb@tté%bﬁ@@%%%ﬁﬁ@e Poverent of
actual 160ER0r 00 B G inbioh OF R RRSD Arr Do Ry P EEURERIR A Worposi 1 on
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) BRI OB e SRR e
evf'd uat emtal¥e of {hee%lﬁﬁt[é e?cr(]:o}d}né :t)’o the above-mentioned method or the like.
On the other hand, during physical exercise, the psychological influences

in various psychogenic physical exercise dysfunctions, which negatively act on
the exhibition of sports performance, are suppressed by the improvement of the
mind-concentration by the composition of the present invention, whereby actual
15 sports performance can be exhibited. Especially, the composition of the present

invention is more suitable for the improvement of the mind-concentration not in

mere physical exercises but in competitions performed for the purpose of

deciding win or loss. The exhibition of the action for improving mind-

concentration of theanine in such cases can be evaluated by a reduction in
20 wave in comparison of the case where theanine is not administered and the case

where theanine is administered, § wave (1 wave and/or 32 wave) being

determined with an electroencephalograph (trade name: MediSyst, manufactured

by Linden) in the case where theanine is not administered and in the case where

theanine is administered, respectively. Also, the exhibition of the action can be

25 evaluated by the instrument of rotary disk follow-up movement (manufactured



20 wave in conparison of the case where theanine is not adm nistered and the
case where theanine is admnistered, (3 wave ((31 wave and/or (32 wave)
being determ ned with an el ectroencephal ograph (trade name: Medi Syst,

manuf actured by Linden) in the case phere theanine is not adm nistered and
in the case where theanine is adm nistered, respectively. Al so, the

exhi bition of the action can be 25 evaluated by the instrunment of rotary

di sk foll ow up nmovenent (nmanufactured 14 by Takei Kiki Kogyo K K.), an

attenti ve?megmem)gthﬁgz B @dexhwcalnegdogaugui (@RMukRGAEH D§IaYB) . "t he

i nstrunment of body response type |I" (manufactured by Takéi Kiki Kogyo

K.K.), ONiped KRighRl Kopsbyr“théaRitharht beHody rebpbfic thb&” (KegYctirkd) . 5 The
above-nmentioned (3 wave 1s one of the waveforns seéh in brain waves, and

the brai By%\k@ﬂ@m{agyd KEKY)Obt peISs reﬁe}rﬁéta_dgﬁérﬁﬂh&afe@b@atawq{m when t he

brain is active. The brain waves are classified by their frequencies: Those

having fregyengyK 9f 14 to 35 Hz (or 14 Hz or nore) are referred to as (3
wave, those having frequency of 8 to 13 Hz are referred to as a wave, those

10 Javi ng fr eqypnpbveiméntidhed f%adé & Sid 6f ﬂh@@vatv%f@i%lsose‘é’ﬁgﬁbrﬁiﬂo_se havi ng
frequency of 1 to 3 Hz are referred to as 8 wave. The (3 wave is a brain

wave obsefNRE a3 briieaRisrE 3EPASTYIPades )éﬁhﬂé@ﬁioﬁ%%ﬂeﬁfdl ¢BRESS In

psychogeni ¢ physical exercise dysfunctions. During physical exercise, (3

wave becqks HEBrAANS actv@ Thé\Bien %%v@é"ﬁfé{@%iiﬁéh bY theefr¥ &S agari” or

fatigue accunmulation. In 15 such states, e m nd-concentration during

phys! cal 1668t BhofelSedUAL b4 995hAtor RAHUG nRRET A BRAT Y ice cannot be

exhi bi t ed. e Cco tio esent 1 nvention acts to reduce the (3

2, TS i A PRk 6 513 gk % BV
10 having frequency of 4 to 7 Hz are referred to as 6 wave, those having frequency
of 1 to 3 Hz are referred to as 6 wave. The 3 wave is a brain wave observed
when there are excessive psychological influences in psychogenic physical
exercise dysfunctions. During physical exercise, ; wave becomes dominant
brain wave as accompanied by “nervousness agari” or fatigue accumulation. In
15 such states, the mind-concentration during physical exercise is hindered, so that
actual sports performance cannot be exhibited. The composition of the present
invention acts to reduce the 3 wave generated during physical exercise, so that
the psychological influences in psychogenic physical exercise dysfunctions can
be suppressed from being in excess. It is deduced that an appropriate vigilance
20 level is maintained by such an action, thereby resulting in the improvement of
the mind-concentration.
An appropriate tension is favorable during physical exercise. Also, the
vigilance level should be maintained at a certain level in order to maintain

physical exercise over a long period of time with sports performance maintained

25 at a certain level. According to the present invention, since an appropriate



be suppressed frombeing in excess. It is deduced that an appropriate
vigilance 20 level is maintained by such an action, thereby resulting in the
i mprovenent of the m nd-concentration. An appropriate tension is favorable
during physical exercise. Also, the vysgilance |evel should be maintained at
a certain level in order to maintain physical exercise over a |ong period
of tinme with sports performance nmaintained 25 at a certain |evel. According
to the present invention, since an appropriate 15 vigilance |evel is

nai nt ai nedgikmtetleeelis noictainedrindahe atind-aonbenttarpnsathe mgroved) notcan
anticipation and judgnent be calmy nade, but also can an ability of

physi cal oakecai sstidipatéotharid jueignwalt be cahelyaheds buaelkorddhng dbilifyhsf conpositi on
of the present invention, there can be achieved quantitative i nprovenents

in 5 addiphiysieal exegciat bt @khitéted mpelhvEhBRESe] Accobding 3o Pigs EOhPBEI6En 0F0 t hat
actual sports performance of an individual can be effectively, safely and

suf fici enhd presuhi iavtetion, th@*ermﬂsaefa@h_id%aml?ahﬁmibbmpimm@ﬁﬂiﬂ n the present
i nvention include an organic synthesis nethod [ Chem Pharm Bull., 19(7),

1304- 1307adﬂﬂtﬁﬁllrb]%uaaitaﬁ@ri baémerits iR pets pekipanare, fatRnhchal shdaen Nos.
Hei 5-68578 and 10 Hei 5-328986); a nodification nethod in which ethylam ne

in the abpyRriBhEOSf ah Snditiduaresh Weﬁ@ctﬁieﬂl%|s§fél§'§n<|§'§ﬁfﬁ@éﬂtl/}ﬁeﬂﬁﬁﬁe&5

et hyl am ne hydrochloride; a mnethod in which pyroglutamc dcid is reacted

with ethyl am ngeihvds 96MpRphity éﬁe&ﬁﬁ@r\%é& irdicepreséitiifo R MNeluddein 9- 263573)

a plant cell cultivation netho (Japanese Patent Lai d-QOpen No. Hei

5- 123166010 #niBRYABEsIO mANSd EGhérﬁ.gPﬁ&r‘?ﬁ!‘Bzﬂﬁ, 15@,915‘3(131513@7‘g197'1§];'ai ke. Fromthe
vi ewpoi nts~of sfnplification of preparation steps and costs; 'the
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10 Hei 5-328986); a modification method in which ethylamine in the above method
is replaced by an ethylamine derivative such as ethylamine hydrochloride; a
method in which pyroglutamic acid is reacted with ethylamine hydrochloride
(Japanese Patent Laid-Open No. Hei 9-263573); a plant cell cultivation method
(Japanese Patent Laid-Open No. Hei 5-123166); a method of extracting from tea

15 leaves; and the like. From the viewpoints of simplification of preparation steps
and costs, the utilization of the fermentation method which can inexpensively
obtain theanine in a large amount is preferable. Incidentally, the term “tea
leaves” as referred to herein include those of green tea, oolong tea, black tea and
the like. Also, a commercially available product [SUNTHEANINE (registered

20 trade mark), manufactured by Taiyo Kagaku Co., Ltd.] may be used.

As theanine, any of L-theanine, D-theanine and DL-theanine can be used,

among which the L-form is preferred in the present invention, because it is
approved as a food additive, and is economically utilizable. In addition, the

theanine used in the present invention may be of any forms, such as purified

25 products, crudely purified products, extracts, and the like.



| eaves” as referred to herein include those of green tea, oolong tea, black
tea and the like. Also, a commercially avail abl e product [ SUNTHEANI NE
(registered 20 trade mark), manufactured by Taiyo Kagaku Co., Ltd.] may be
used. As theanine, any of L-theanine, 1§ theanine and DL-theani ne can be
used, anong which the L-formis preferred in the present invention, because
it is approved as a food additive, and is economcally utilizable. In
addition, the theanine used in the present invention nay be of any forns,

such as puri f The tREaminedoetest incthedetpopitionf dfetie preducinyentsh [9géts, and the
|ike. 16 The theanine content in the conposition of the present invention

i's not paniticuldrdy lisniteidratid thaydechropyr]p edjustadess! desied UFbe thstdncdesi red. For
i nstance, a favorable theanine content in the conposition is preferably

from 0. 0¢8afrable thd&xfe byntesi Ghthe cortposhioe i padleyatily ivn® 0QVH2520100% by
wei ght, and still nore 5 preferably from0.05 to 100% by wei ght. A nmethod of

det ect i ngQD%eBN WeeghtNnidie pestBid frofN0.005t6e 0pVESE MeighitNMAN§tIIPhdre Nnot
particularly Itmted. It 1s preferable that the nethod conprises

dergvati %,'tagr;jmy Progn 05Ut GO, gytmgm hal al dehyde (OPA), separating by
hi gh- performance |iquid chromat ography (HPLC) using ODS col um, and 10

detecting and Apafliod ¥f d@teindthahindGh €BE eMaPosiEbA OF Pe pREefdthe met hod
conprises separating by HPLC using ODS colum, and detecting and

quant i fyimendfonds ndR¥StRAMTY Bhited 0T prdfefatiO MO Shd Mthdf c&rx'l‘ll?ri&rsese”t .
invention may further contai'n various mnerals. The conposition conprising

e o ekl g8 R gL pobseMRRLIRTOR QN ER 5 e
to be defy g 8BifotfanddiqildRAMYMateBaphs (BHARNEOERS eDS E8fimn, and
10 detecting and quantifying with a fluorescence detector, or the method comprises
separating by HPLC using ODS column, and detecting and quantifying at a
wavelength of 210 nm.
The composition of the present invention may further contain various
minerals. The composition comprising the mineral is more preferable because
15 there is exhibited a further effect that trace essential elements, and essential
elements with tendency to be deficient in living body, can be supplemented. The
content of the mineral in the composition is, for instance, preferably from 0.0001
t0 99.9% by weight, more preferably from 0.01 to 99.9% by weight. The
mineral includes metals essential for maintaining and regulating homeostasis of a
20 living body, such as iron, magnesium, copper, zinc, selenium, calcium,
potassium, manganese, chromium, iodine, molybdenum, nickel and vanadium, or
metal salts thereof. These can be used alone or in admixture of two or more
kinds.
Also, crude medicines, herbs, amino acids, vitamins, and other materials

25 and raw materials which are acceptable in foods may also be contained. These



content of the mneral in the conposition is, for instance, preferably from
0.0001 to 99.9% by weight, nore preferably from0.01 to 99. 9% by wei ght.
The m neral includes netals essential for maintaining and regul ating
homeostasis of a 20 living body, suciyas iron, magnesi um copper, zinc,

sel enium cal cium potassium mnanganese, chrom um i odi ne, nolybdenum

ni ckel and vanadium or netal salts thereof. These can be used alone or in
adm xture of two or nore kinds. Also, crude nedicines, herbs, am no acids,

vi tam ns caaRe RENBIodFRIahiadhfixtute ofififlo bAMITRKEdsal S whi ch are acceptable in
foods may al so be contained. These 17 can be used alone or in adm xture of

two or more Kimserud®enedlidifdss MReRide BeSark Mok gbgﬁlcuwly Bhfed @, (Py%hk;%' arly

limted to, Gymmena syl vestra, Garcinia cafbogia, ‘Common Valerian, Chinese
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10 needle, basil, patchouli, bitter orange, fennel, black pepper, bay, peppermint,
bergamot, mandarin, myrrh, lemongrass, rosemary, grapefruit, cedarwood,
citronella, sage, thyme, tea tree, violet leaf, vanilla, hyssop, eucalyptus, lime,
lemon, ylang-ylang, cardamon, clary sage, jasmine, geranium, chamomile,
Bulgarian rose, rose, olibanum, lavender, chamomile, geranium, sandalwood

15 neroli, verbena, petigrain, vetiver, majoram, lemon balm (Melissa officinalis),
rosewood, Hypericum, St. John’s wort, and kawakawa, with preference given to
peppermint, bergamot, ylang-ylang, geranium, chamomile, lavender, St. John’s
wort, and kawakawa, which have sedative and relaxation effects. The forms of
these herbs include, but are not limited to, extract, essential oil, and herb tea.

20 The amino acid includes, but are also not particularly limited to, for example, L-
form amino acids such as alanine, arginine, arginine acetate, arginine
hydrochloride, asparagine, thiotaurine, cysteine, cystine, glutamine, glutamic
acid and a salt thereof, glycine, histidine and a salt thereof, hydroxyproline,

isoleucine, leucine, lysine and a salt thereof, methionine, ornithine acetate and

25 ornithine hydrochloride, phenylalanine, proline, serine, threonine, tryptophan,



rosewood, Hypericum St. John's wort, and kawakawa, with preference given to
pepperm nt, berganot, ylang-ylang, geranium chanomle, |avender, St. John's
wort, and kawakawa, which have sedative and rel axation effects. The formnms of
t hese herbs include, but are not limjed to, extract, essential oil, and
herb tea. 20 The am no acid includes, but are also not particularly limted
to, for exanple, L- formam no acids such as al anine, arginine, arginine
acetate, arginine hydrochloride, asparagine, thiotaurine, cysteine,

cystine: ol iR alfen DA i & & dlLaliiRE Sfveifl xlg(; BSaihi Stidine

and a sal ereof , hydroxyproli euci ne, [‘eucine, sine and a salt
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but is not particularly limited to, for example, vitamin A, vitamin B,, vitamin B,

vitamin Bg, vitamin By, vitamin C, vitamin D, vitamin E, vitamin K, folic acid,

nicotinic acid, lipoic acid, pantothenic acid, biotin and ubiquinone, as well as

derivatives of these vitamins. The other materials and raw materials which are

15 acceptable in foods include, for example, aloe, royal jelly, melatonin, placenta,

propolis, isoflavone, soybean lecithin, egg yolk lecithin, egg yolk oil, chondroitin,

cacao mass, collagen, vinegar, chlorella, spirulina, gingko leaf, green tea, tochu

tea (Eucommia ulmoides), Chinese wolfberry tea, oolong tea, mulberry leaf,

Rubus suavissimus (tencha), banaba tea, unsaturated fatty acids, functional

20 materials such as saccharides such as oligosaccharides, dietary sweeteners,

dietary fibers and soybean peptides, microorganisms such as bifidobacteria and

red koji; mushrooms such as agaricus (Agaricus blazei), Hime Grifloa frondosa

and Grifloa frondosa; fruits such as blueberry, prune, grape, olive, Japanese

apricot, and citruses; seeds such as peanut, almond, sesame, and pepper;

25 vegetables such as green pepper, chili, Welsh onion, pumpkin, gourd, carrot,



15 acceptable in foods include, for exanple, aloe, royal jelly, nelatonin,

pl acenta, propolis, isoflavone, soybean lecithin, egg yolk lecithin, egg
yol k oil, chondroitin, cacao nass, collagen, vinegar, chlorella, spirulina,
gi ngko leaf, green tea, tochu tea (EBugonm a ul noides), Chinese wolfberry
tea, oolong tea, nulberry leaf, Rubus suavissinus (tencha), banaba tea,
unsaturated fatty acids, functional 20 materials such as sacchari des such as
ol igosaccharides, dietary sweeteners, dietary fibers and soybean pepti des,

m croor gaR &Ik, ﬁﬂ%aﬁcméﬂo@lgpen@avms)a ghlic! Eéirlﬁé’,lv{rasaﬁ}‘st@ﬁl?ﬁﬁg such as

agari cus (Agaricus bl azei), Gifl o frohdosd and G frondosa;
fruits syeligs I%P%g%’tébdes RUBEIS, arlf BR8s; RlaleBds Q&H%%Ekarﬁ@rﬁé}x% and

citruses; seeds such as péanut, al nond, sesane, and pepper; 25 vegetables

such as HAE A gegnd @halkelmea{\%ﬁcaemenas QHHIAK'tl'iblr 99[&'5&? fdd ot
bur dock, | ut Corchorus capsularis), gariic, perilla, wasabl, torrato,

scal lion récﬁﬁsfts lfghﬁﬁedtpk'@cﬁfo?s r@?ﬁleggpﬁgéuc@ @égéd ﬁmc?ss afgkame;

fishes; rreat and “whal e cer as their

t t duct
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pepti de are pre era ion rm e conposition of the
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preferable, fromt VI ewpoi nt o s suitabrli I'y use. 10 The

food compgsh &a)aagﬁﬁ%ﬁroqlaqghgaa{eaﬁmqf§ SAbsitiny ?@@fe?aamca’maaes not only a

food conprising eani ne SO a e conprising theanine.

Speci fi cak A\Q/%cphp&; gﬂls%mﬁwaQ d% gp]gssaccor ding to the present invention

i ncl udes and suppl enents, and a |liquid food
suglh The food composition according to the present invention encompasses not

only a food comprising theanine but also a food additive comprising theanine.
Specifically, the above-mentioned food according to the present invention
includes a solid food such as dry foods and supplements, and a liquid food such
as soft drinks, mineral water, luxury beverages and alcoholic beverages. The
15 solid food includes, but is not particularly limited to, paste products, processed
soy products, mousse, jelly, yogurt, cold confectioneries, candies, chocolates,
gum, crackers, biscuits, cookies, cake, bread and the like. Also, the liquid food
includes, but is not particularly limited to, teas such as green tea, oolong tea,
black tea and herb tea, fruit juice concentrates, reconstituted juice concentrates,
20 fresh juices, mixed fruit juices, fruit grain-containing fruit juice, fruit juice-
containing beverages, mixed fruit/vegetable juice, vegetable juice, mineral water,
carbonated beverages, soft drinks, milk, milk beverage, Japanese sake, beer,
wine, cocktails, shochu, whiskey, and the like.
In addition, the pharmaceutical composition of the present invention is not

25 particularly limited as long as the pharmaceutical composition comprises



as soft drinks, mneral water, |uxury beverages and al coholic beverages. The
15 solid food includes, but is not particularly limted to, paste products,
processed soy products, nousse, jelly, yogurt, cold confectioneries,

candi es, chocol ates, gum crackers, bpscuits, cookies, cake, bread and the
like. Also, the liquid food includes, but is not particularly limted to,
teas such as green tea, oolong tea, black tea and herb tea, fruit juice
concentrates, reconstituted juice concentrates, 20 fresh juices, mxed fruit
j uices, fiidaningdr Pémnins@ALE) the Phafhatdduticall @@apdsition mayieamyCTYoRitiiRY
beverages, m xed fruit/vegetable juice, vegetable juice, 'mneral water,

car bonat gdsf¥Rng def $olftl mdkded proliticts Ahl khdHEKEWARUt Baipgnese sake, beer,
Wi ne, cocktails, shochu, whiskey, and the like. In addition, the

phar macephitiailaltpiRA®d theret®f ThBR{efe tRYrepiruebh ifefnd 6f et 25 particularly
limted as | ong as the pharnmaceuti cal conposition conprises 20 theanine.

For i nst pRaAnadduticAhesmpesitibh GAtlude wasts] &muﬁy?@@d@r@ﬁ Ren&O LIRS,
suspensi ons, powders, solid nolded products and the [ike W t hout being

parg i cul aehith chid drditkst 10T Bk dike T B MacdiifcaP b@xﬁ?bﬁ&ﬂoﬁ ah QgFHof the
pharmaceutical conposition include tablets, capsules, powlered agents,

gr anul es g&d fifadbhbBirk@ion with Bker adlitdigedts ke. The pharnmaceuti cal conposition
can al so be wused in conbination with other medi canments. A process for

preparing the Aegmgé f(grgggeEﬁsrg?]é‘ﬁl%cﬁlﬁ%ﬁtiérpéffemeif?sén% ifRintioR3$ hoeul arly

limted, and there can general processe or preparation of a food

or a ﬁedgj;%ﬁ'f@ﬁaﬂfﬁﬁhteg? afid REGE €a befuse® erala”[%]r;’?ic%eé ?@fﬁg&p%ﬁ@ﬂ&%ﬁer 10 raw

mat eri al a process ssol ving theanin ot her materials in a

o Ve RSO B @ SRy SRR g L1 1 el
10 raw materials; a process of dissolving theanine and other raw materials in a
solvent to give a mixed solution; and a process of freeze-drying the mixed
solution; a process of spray-drying the mixed solution. The components other
than theanine which can be used when the composition of the present invention
is prepared can be selected appropriately in accordance with the desired use, so
15 long as the exhibition of the desired effects by the theanine is not inhibited.

For instance, the food composition of the present invention can be
prepared by adding theanine to the conventional focd by a conventional method
so that the content of theanine in the food composition of the present invention
after the preparation is preferably within the above-mentioned range of the

20 preferred content of theanine in the composition. In addition, the pharmaceutical
composition of the present invention can be prepared by formulating theanine by
a conventional method, together with, for instance, a known organic or inorganic
vehicle suitable for oral administration, excipient, binder, stabilizing agent, and

the like, so that the content of theanine in the pharmaceutical composition of the

25 present invention is preferably within the above-mentioned range of the preferred



t han t heani ne which can be used when the conposition of the present
invention 1is prepared can be selected appropriately in accordance with the
desired use, so 15 long as the exhibition of the desired effects by the
theanine is not inhibited. For instapge, the food conposition of the
present invention can be prepared by adding theanine to the conventi onal
food by a conventional nethod so that the content of theanine in the food
conposi tion of the present invention after the preparation is preferably

Wi thin theneRRe¥e HERRidonate ca ﬂ@@s%nta@qnm@ @Js@fcﬁrﬁr@;%rﬁﬁ& 8PtheXfooliheani ne in
the conposition. In addition, the pharmaceutical = conposition of the present

i nventi Oféoﬁ%sﬁﬁ)rprﬁﬁ’@bﬁﬂleﬁﬁmEQﬁ ke AlahlifhchtGRNbNBeMediBahOnVRRt i onal net hod,
together with, for instance, known organic or inorganic vehicle suitable

for oral jadmvih txﬁﬁﬁ'—&ihceﬁ?f&th&i Blso Pioviled, assén%téxhb&!ﬂ&n@aﬁﬂie e6¢ht the
| i ke, so that the content of theanine in the pharmceuti cal op osition of

the 25 pg fonl nvention is preferably within the above-nenti oned range of
the prefe re content of theanine in the conposition as in the case of

reparation OfFutrﬁﬁ*]{ Ahe GRERARICAE 8t ehﬁ@se‘ﬁft it RBh Mhetdlis gdci)‘SVfg%HLéf acturing

of t he medi canent I mproving mn fAcentration s al provi ded as one

embodi menf HB e RS RYEIY mlﬁ@x&%eg u &@@1&3@ aHHnﬁ’i@F‘er‘Egt{Bth{IEQEo of the

pr esent |nven |on, I'S provi
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According to nce t m concentration I ndi vi dual can
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of adversé ‘acilon 'S e ve
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the indi exhi met'hod 1S Sul "or the
' Mppove e@flmency or learning efficiency, or making actual sports performance of the

individual exhibited. Especially, the method is suitable for the improvement of
the mind-concentration in a situation where the object to be attained is clear.
From this viewpoint, the method is especially suitable for improving mind-
concentration during working or learning. In addition, the method is suitable for

15 the improvement of the mind-concentration not in mere physical exercises but in
competitions performed for the purpose of deciding win or loss. Here, the term
“individual” refers to, for instance, a mammal, concretely human, a horse, a dog,
and the like, among which the method of the present invention can be suitably
used for human.

20 In this embodiment, in general, as the effective dosage of theanine for
obtaining the desired effects of the present invention, in a case of a human, the
dosage is, for instance, preferably from 0.01 to 200 mg/kg weight, more
preferably from 1 to 20 mg/kg weight per one dose. However, since there are
some differences (age, sex and the like) between individuals, the dosage of

25 theanine in the present invention is not limited only to those ranges given above.



the m nd-concentration in a situation where the object to be attained is
clear. Fromthis viewpoint, the nethod is especially suitable for inproving
m nd- concentration during working or learning. In addition, the method is
suitable for 15 the inprovenent of thegam nd-concentration not in nere

physi cal exercises but in conpetitions performed for the purpose of
deciding win or loss. Here, the term "individual" refers to, for instance,
a mamual, concretely human, a horse, a dog, and the |like, anong which the

met hod ofThehdosppesétiie iheurint inwy basphepsuiclpbdjystedsiegefiding hipaanhe 20 I n this
enbodi ment, in general, as the effective dosage of theanine for obtaining

t he desi rgndedf paternedd ‘tvbﬂdn%elsenmting ovgetlilenin drdeBtoceteinok okifgnan, the
dosage is, for instance, preferably fromO0.01 to 200 ng/ kg wei ght, nore

pr ef er ableffitieaoy,ledmiROeffitidayverithb likp desioafstaaeh ifdivki@l ,orSi Nce there are
sone differences (age, sex and the |ike) between individuals, the dosage of

25 theanid&@ehdﬁnﬁh{?oﬁ&ﬁ&ﬁ@ﬁﬂoﬁﬁ@@ hosicalexeedisd Witht dffefdtlt Yptighal hose ranges
gi ven above. 22 he dosage of the theanine nay be appropriately adjusted

depgndi ngyigidaivet|beel rkijiided bétwrenftne Re@sWROkddtdo obeAh RpHEs PErfbARandeke 1N
order to obtain working efficiency, learning efficiency or the like desired

for each deRpkdifsiuedch igdividiependi ng upon each perfornmed physical exercise
with different optimal 5 vigilance | evel required between the kinds in order

to obtain sporfhsrBef foodmineter tHeSlihe€AhER mER6H uis&!j.tﬁéiaﬁﬂfé:perls@, orger to
adm ni ster theanine, there maybe used theani ne per se, or the conposition

of the pr&%%siﬁdﬁ’@ﬂﬂie%esdh”tﬁi\%‘iﬁ@h)/%ﬁebé‘raﬁ dseq%@ge&h b&fiofilor, Phar maceut i cal

conposition.” Also, the admnistratioh neth nuhber of 10

adni ni st gjr?{a;ﬁﬂce&dl%l BobBsitibha166) tREBlRGhisARord RRAIdSSHR it DOt

parti cul
10 administration, the administration period, and the like are also not particularly

limited. For instance, the theanine may be administered within the above-
mentioned effective dosage range at once or divided in plural times, preferably
by oral administration, to the above-mentioned individual, preferably human.
The theanine or the composition of the present invention can be administered, for

15 instance, before work, preferably 5 to 90 minutes before work, so that the
working efficiency can be effectively improved. The administration during work
is effective for maintaining the working efficiency. The theanine or the
composition of the present invention can be also effectively taken on a daily
basis in case the theanine or the composition is required to be taken. On the

20 other hand, the theanine or the composition of the present invention can be
administered before physical exercise, preferably from 15 to 30 minutes before
physical exercise, whereby the sports performance during physical exercise can
be efficiently improved. The theanine or the composition can be administered
during physical exercise, whereby the improvement of the sports performance

25 can be maintained. The theanine or the composition of the present invention can



limted. For instance, the theanine may be adm nistered wthin the above-

menti oned effective dosage range at once or divided in plural tines,

preferably by oral admnistration, to the above-nentioned individual,

preferably human. The theanine or thg conposition of the present invention

can be adm nistered, for 15 instance, before work, preferably 5 to 90

m nutes before work, so that the working efficiency can be effectively

i nproved. The admi nistration during work is effective for maintaining the
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invention can be also effectively taken on a daily basis in case the

t heani ne; gl hﬁgd@ﬂgpgggﬁﬂon is required to be taken. On the 20 ot her hand,

t he theaning or the conposition of the present invention can be
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-before physical exercise, whereby the sports perfornmanc uring physical

exerci se; . LA : gl J . ition can
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be adm ni stere uring physic rcise, reby the 1 nprovenent of the
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Cofyer Sa%ﬁl%ﬂlat%%??y%ri]ﬁga 5 'k%g}board, work and examination of a product in a

manufacturing line in a plant, and the like, and the learning includes, but is not
limited to, doing various drills, reading a book, acquiring a technique or skill,
and the like. |
Especially, it is considered that the results are greatly influenced by the
15 psychological influences and/or the physical influences on an individual as
compared to those of daily work or the like when an individual is assigned as a
task of carrying out a certain business within a given time frame, or when an
individual is in a situation where an object to be attained is clearer, such as
important presentation before a public audience, and an entrance examination.
20 Therefore, the intake of theanine before and/or during work or the like will be
effective. Each individual can realize, for instance, alleviation of fatigue,
improvement and maintenance of concentration, reduction of mistakes, and the
like during working, learning or the like with the improvement of the mind-
concentration. Also, the work, the learning or the like can be carried out

25 accurately and rapidly.



10 cal cul ation, typing a keyboard, work and exam nation of a product in a
manufacturing line in a plant, and the |ike, and the | earning includes, but
is not limted to, doing various drills, reading a book, acquiring a
technique or skill, and the like. Espgecially, it is considered that the
results are greatly influenced by the 15 psychol ogi cal influences and/or

t he physical influences on an individual as conpared to those of daily work
or the Iike when an individual is assigned as a task of carrying out a

certain busi nesgs chlifllibn df Hhe kit B tdctAIPheahintIRBA 2 hd pk¥idual 1s 1n a
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fatigue, 1 nprovenent an ance of concent reduction of
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i mprovenen nd- concent'rati bn. € Wor earning or the
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desired e nine use e present inven I'S irrelevant to

vari ous EXEIALSC APt RS E kitoRD haUIN Al and R T er ent

dependi ng upon eac cal exerci ses, suc as 'staying
o he prasLAt SRAURRRY iR Ry, PP MBS TS Brinbe e SRy o e,
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10 basketball, tennis, volleyball, handball, soccer (football), field hockey, softball,
baseball, table tennis, beach volleyball, golf, Rugby football, American football,
lacrosse, bowling, gate ball, dodge ball and billiards; gymnastics such as
trampoline and rhythmic gymnastics; fighting sports such as boxing, fencing,
judo, tackwondo, wrestling, karate, Nippon kenpo, aikido, kendo and sumo;
15 competitions of shooting a target, such as rifle shooting, archery and Japanese
bow shooting; horsemanship, bicycle race, motor cycle race, automobile race and
the like; aquatic sports such as rowing, sailing and canoeing; competitions on ice
and snow, such as skating, ice hockey, skiing, ski jump, snowboard and snowball
fight; badminton, weight lifting, Sepatakraw and the like, without intending to
20 limit to these alone.
In the various physical exercises mentioned above, especially, it is
thought that in a sport which is purposed to decide win or loss, not mere a
physical exercise, psychological influences on an athlete greatly influences the

results, as compared to those of the daily physical exercise, so that it is effective

25 to take theanine before and/or during the competition. With the improvement of



race, diving, synchronized sw mm ng and water polo; ball games such as 10

basketball, tennis, volleyball, handball, soccer (football), field hockey,
softball, Dbaseball, table tennis, beach volleyball, golf, Rugby football,
Anmerican football, |acrosse, bomdlng »s gate ball, dodge ball and billiards;

gymastics such as tranpoline and rhythnlc gynnastlcs fighting sports such
as boxing, fencing, judo, taekwondo, westling, karate, N ppon kenpo,
ai ki do, kendo and sunp; 15 conpetitions of shooting a target, such as rifle
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S h%’ ting m(g\be%ear{tg Oftne pltapgrs O?Qﬁlggﬁfonent and the teammates, so that
anticipation and judgment can be more accurately and rapidly carried out.

The theanine used in the present invention has high safety. For instance,
in an acute toxic test using a mouse, there are no cases of death with an oral
administration at 5 g/kg, and there are found no abnormalities in the general

15 states, weight and the like. Also, especially L-theanine is known as a main
component of umami (tastiness) of the green tea, and is also used as a food
additive giving umami, without the limitation of its added amount under the
regulation for food hygiene. Moreover, contrary to the conventional drugs, since
there is no adverse action by theanine at all, the mind-concentration is safely and

20 effectively achieved according to the composition of the present invention,
whereby working efficiency, learning efficiency or the like, or sports

performance can be improved.

The present invention will be further described by means of Examples and

25 Test Examples, without intending to limit the scope of the present invention to



bow shooting and the like. Also, in a teamsport such as soccer (football),
vol | eybal | or handball, the attention is paid always to the positions and
the 10 novenents of the players of the opponent and the teammates, so that
anticipation and judgnment can be norejpgccurately and rapidly carried out.
The theanine used in the present invention has high safety. For instance,

in an acute toxic test using a nouse, there are no cases of death with an
oral admnistration at 5 g/kg, and there are found no abnornalities in the
gener al lthest Bx@apleseindTesaRdambiesldlége. HesQin grngepadativnlofiehg@ni ne is known
as a main conponent of umam (tastiness) of the green tea, and is al so used
as a foodconustshitiby de@iribietd hersinbélowyil -theuhinkealé Ahinat Semhednints added anount
under the regulation for food hygi ene. Mreover, contrary to the
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the m nd-concentration is safely and 20 effectively achieved according to

t he corrpqghélivﬁge,ofpaﬁlger@reg@mt‘pﬁmyww@gﬂ,” wher eby wor ki ng efficiency,

| earning efficiency or the like, or sports perfornmance can be inproved. The
present invention will be further described by neans of Exanples and 25
Test Exanples, without intending to |imt the scope of the present invention

to 26 thegpafXedEesmed TasparaNanRf Theahi@Bdy EefyeaaticMelipPr epar ati on of

each conposition described herei nbelow, L-théanine [trade nane:

Sunt heani ne, TROMBEHLERY O didtarinkagalos §g-of etiylathiBgeitSAhwd £0, unl ess

specified otherw se, "parts" Tepresent “parts by weight.” 5 Preparation

Exanpl e erﬁ’agaqajoatjf%ezgfhome@m.seL 95/0.'6@4%{@53@ (y\ﬁé}qsﬁ@ﬁ fr@ent 21.9 g of

glutam ne and 28.5 g of ethylamne were a
presence of 0.3 U glutaminase (manufactured by Amano Enzyme Inc.).

10 Thereafter, the reaction mixture was subjected to column chromatography using
Dowex 50 x 8 column and Dowex 1 x 2 column (both manufactured by
Muromachi Kagaku Kogyo K.K.), and thereafter the resulting product was
treated with ethanol, thereby isolating a desired product from the reaction
mixture.

15 The identification of the obtained substance as L-theanine was carried out
by subjecting the isolated substance to amino acid analyzer and paper
chromatography, whereby confirming that the isolated substance exhibits the
same behaviors as the standard substance. Moreover, when the isolated
substance was subjected to hydrolysis treatment with hydrochloric acid or

20 glutaminase, glutamic acid and ethylamine were generated at a ratio of 1:1
(molar ratio). As described above, since the isolated substance was hydrolyzed
by glutaminase, it was shown that ethylamine was bonded at the y-position of
glutamic acid. In addition, it was also confirmed by using the glutamic acid
dehydrogenase that glutamic acid generated by hydrolysis had an L-form. From

25 the above, the resulting isolated substance was finally confirmed to be L-



react at 30C for 22 hours in 0.5 L of 0.05 Mborate buffer (pH 9.5) in the
presence of 0.3 U glutam nase (nmanufactured by Amano Enzyne Inc.). 10
Thereafter, the reaction m xture was subjected to col unm chromat ography
using Dowex 50 x 8 colum and Dowex 37x 2 columm (both manufactured by

Mur omachi Kagaku Kogyo K K.), and thereafter the resulting product was
treated with ethanol, thereby isolating a desired product fromthe reaction
m xture. 15 The identification of the obtained substance as L-theani ne was
carried @idanify BYRhE8boNOplodedirsoR 3teer BURSIANE Kak @bthé acid anal yzer and
paper chromat ogr aphy, whereby confirm ng that the isol ated substance
exhibits the sane behaviors as the standard substance. Mreover, when the
i sol ated substance was subjected to hydrolysis treatnent with hydrochloric
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ratio of I 1T (nmolar rati o). AS described above, since the isolated
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bonded at the y-position of c acl n addition, It was al so
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NaOH. Thei(aetglallj(%elgoé);oaﬁtksp aftfeluted with 15% ethanol. The resulting eluted

10 fraction was concentrated with an RO membrane (“NTR 729 HF” manufactured
by NITTO DENKO CORPORATION). Thereafter, the concentrate was purified
by column chromatography. Furthermore, the purified product was

recrystallized, to give 24.8 g of L-theanine.

15 Example 1 Preparation of Theanine-Formulated Tablet

As one example of a theanine-formulated composition, a theanine-
formulated tablet (250 mg/tablet) was prepared by mixing L-theanine with other

raw materials given below, and tabletting the resulting mixture.

L-Theanine 20 parts
Crystalline Cellulose 5 parts
Reducing Maltose 20 parts
Lactose 50 parts
Aspartame 1 part

Sucrose Fatty Acid Ester 4 parts

Silicon Dioxide 0.5 parts



applied to an activated carbon ("Tai ko Kassei
Futamura Kagaku Kogyo K. K. ),

and eluted with 15% et hanol .

tan SG' manufactured by
The resul ting

eluted 10 fraction was concentrated with an RO nenbrane ("NTR 729 HF"
manuf actured by N TTO DENKO CORPORATH§N) . Thereafter, the concentrate was

purified by columm chromatography. Furthernore,

recrystallized, to give 24.8 g of L-theanine.
Theani ne- Fornul at ed Tabl et As one exanpl e of

the purified product was
15 Exanple 1 Preparation of
a t heani ne-fornul at ed

conposi tion, a thEedlne- fornulated tablet (250 ng/tY¥bd@etswas prepared by

m xi ng L-theanin '
resulting mxture. L-Theanine 20 parts

Reduci ng Mal tose 20 parts Lactose 50 parts

Aci d Est @ordp4rativé Exsiniple bn PRipaxatéleh 6f Sonaolt Fatklét

, tabletting the

Crystalline Cellulose 5 parts

Aspartanme 1 part Sucrose Fatty
Total 100.5 parts

Conpar ative Exanple 1 Preparation of Control

Tabl et Raw material s given

bel ow were m ety nanetidlheivendels® wes miabll eireidthe nfixtifte Weastabidd, ab t abl et

(250 ny/tablet).
give a control tablet (250 mg/tablet).

5 Crystalline Cellulose 5 parts

Reduci ng Mal tose 20 parts

5
Crystalline Cellulose 5 parts
Reducing Maltose 20 parts
Lactose 70 parts
Aspartame 1 part
Sucrose Fatty Acid Ester 4 parts
Silicon Dioxide 0.5 parts
Total 100.5 parts
Example 2 Preparation of Theanine-Formulated Candy
As one example of a theanine-formulated composition, a theanine-
formulated candy (5.2 g/piece) was prepared using L-theanine in accordance
10 with the following composition.

Granulated Sugar
Malt Syrup
L-Theanine

Flavor (Lemon Flavor)
Tartaric Acid

Water

Total

64 parts
23 parts
3 parts
0.05 parts
1 part
30 parts
128.05 parts




Lactose 70 parts Aspartane 1 part Sucrose Fatty Acid Ester 4 parts

Silicon Dioxide 0.5 parts Total 100.5 parts Exanple 2 Preparation of
Theani ne- Formul at ed Candy As one exanpl e of a theani ne-formul ated
conposition, a theanine- formulated capdy (5.2 g/piece) was prepared using
L-theanine in accordance 10 with the follow ng conposition. G anul ated
Sugar 64 parts Malt Syrup 23 parts L-Theanine 3 parts Flavor (Lenon
Flavor) 0.05 parts Tartaric Acid 1 part Water 30 parts Total 128.05 parts
29 The granul ated sugar was conpletely dissolved in 20 parts of water with
heating to 110C. The malt syrup was added thereto, and the tenperature was

rai sed to 145%@&&&1&%@ ﬁﬂw‘ﬁ@%oﬁ??&@ﬁﬁblsmé@ﬁﬂ% kdoPsteaqdag thereto

and 5 mxed, and the remaining wat whi ch L-theani ne was previously

di ssol vegye pfae @ asleegh ¢ hehe it s;yiﬁgma?éta‘d'ﬁ@d‘ﬂ?e?et@' ?@ﬁ%lﬁﬂ?h@erﬁﬁﬁi §dsto 75 to

80C, and d wth a noldi | er. The con eani ne in each

drop of ¢ 50 (6l e @iy P 3t | /g of
drop. 10 %E 2@3 Pr ep%r at iﬁgnrﬁ &?S ggﬁ?’ntert éé %ﬁg&%ﬁ&ge‘ﬁggﬁ% ui ce
5 mlxed, and the remaining water in which L-theanine was previously dissolved
was added thereto. The mixture was mixed again, cooled to 75° to 80°C, and

formed with a molding roller. The content of L-theanine in each drop of candy

was determined. As a result, its content was 202 mg/g of drop.

10 Example 3 Preparation of Theanine-Formulated Blueberry Juice

As one example of a theanine-formulated composition, a theanine-
formulated blueberry juice was prepared using L-theanine in accordance with the

following composition.

Fructose Sucrose Solution 12 parts
Blueberry Concentrate Juice 1 part
1/5 Transparent Lemon Juice 0.4 parts
Sodium Citrate 0.05 parts
L-Theanine 0.1 parts
Flavor (Blueberry Flavor) 0.07 parts
Water 86.4 parts
Total 100.02 parts
15 Each of components except for the flavor and water was mixed with each

other with stirring to dissolve the components. The pH of the resulting solution

was adjusted to 3.1 by using sodium citrate (crystals). Next, the flavor and water



As one exanple of a theanine-fornulated conposition, a theanine- fornulated
bl ueberry juice was prepared using L-theanine in accordance with the

foll owi ng conposition. Fructose Sucrose Solution 12 parts Bl ueberry
Concentrate Juice 1 part 1/5 Transpaggnt Lenon Juice 0.4 parts Sodium
Citrate 0.05 parts L-Theanine 0.1 parts Flavor (Blueberry Flavor) 0.07
parts Water 86.4 parts Total 100.02 parts 15 Each of conponents except for
the flavor and water was mxed with each other with stirring to dissolve

the compepgdtdded ﬂ?t}ié"x'e@ﬁluhg%ohﬁﬁiﬂ' hhd theSRhipek Rlire WaS rASHRI St 0 3. 1 by
using sodiumcitrate (crystals). Next, the flavor and water 30 were added

to the reseldolibbWaytilled andnBer Boolb8MTRERo et WRS - thahsiad ihendS5C.  The
solution was filled and then cool ed. The content of L-theanine in the

bl Uebe”)bhhdbe@ﬁr*ﬁ?&@@é 8ELETARR. e@s@résﬁwt& confefit ¥A9DENRImPAH0IF1.3 mo/ 100 i .
5 Exanpl e Preparat| on of Theani ne-Fornul ated Grapefruit -Juice As one
exanpl e of a theanine-formulated conposition, a theanine- formulated
grapefruit juice was prepared using L-theanine in accordance with the

f ol 4 owi ngsGRHME S tpxeBaraﬁbﬁ%q%al%ﬁermﬁl@ahau@ae@uf@%fcé L- Theani ne 0.1
parts Férric Pyrophosphate 0.06 parts

As one example of a theanine-formulated composition, a theanine-

formulated grapefruit juice was prepared using L-theanine in accordance with the

following composition.

Fructose Sucrose Solution 6 parts

L-Theanine 0.1 parts

Ferric Pyrophosphate 0.06 parts
Placenta Extract 0.01 parts
100% Grapefruit Juice 30 parts

Water 63.92 parts
Total 100.09 parts

10 Each of the above-mentioned components was mixed with each other with

stirring to dissolve the components. The pH of the resulting solution was
adjusted to 3.1 by using sodium citrate (crystals). Next, the temperature was
raised to 95°C, and the solution was filled and then cooled. The content of L-
theanine in the grapefruit juice was determined. As a result, its content was

15 99.9 mg/100 ml.

Test Example 1 Test for Improving Mind-Concentration in Concentration to

One Point



Placenta Extract 0.01 parts 100% G apefruit Juice 30 parts Water 63.92
parts Total 100.09 parts 10 Each of the above-nentioned conponents was

m xed with each other with stirring to dissolve the conponents. The pH of
the resulting solution was adjusted §p 3.1 by using sodiumcitrate
(crystals). Next, the tenperature was raised to 95C, and the solution was
filled and then cool ed. The content of L- theanine in the grapefruit juice
was determned. As a result, its content was 15 99.9 ng/ 100 m . Test Exanple

1 Test for | mMAgR¢aol oMo aabtd ticithearine-fomagnfetabblenpieparddig Poi nt 31
For each of the cases where the theanine-fornulated tablet prepared in

Exanpl e Lxafthlé heanelomt icehtrbPlbR pRéRiRéd RAChMpRRARRREnYSlc EXRERI Rkdn Wer e

taken as test substances, 1) the determ nation of the concentration |evel

by concegtéiiiBRah@sel) IRtRterdifat?on bNthedhBEMt ARSI BPcIby t he degree of
fatigue by 5 flicker test were carried out in the follow'ng tests. [I] Test

Met hods  CdhcctbitRi Ryelifielef BB ) U JQEShinMtiSh B &Y éeg(r&g%fadt%)u%%gyear s old),
average weight: 50.8 kg 10 (2) Environnmental conditions: |abordtory (room

t enper at yfigkerd3si20Ge cahigH il th7 165 in3}stBet er ni nation Contents and

Determ nation Methods: 1) Determ nation of Concentration Level (Test for
Concentration to

[1] Test Methods
(1)  Subjects: 44 female university students (ages 18-23 years old), average
weight: 50.8 kg

10 (2)  Environmental conditions: laboratory (room temperature: 23°-26°C,
humidity 47-65%)

(3)  Determination Contents and Determination Methods:

1) Determination of Concentration Level (Test for Concentration to
One Point)
15 The concentration level was determined by using a concentration level

meter Model AF (manufactured by Inaba Tech. Inst.). In this equipment, any of
numerical figures 1 to 9 randomly appears on the screen at a rate of 2 Hz. The
subject is asked to carefully watch the numerical figures appearing on the screen
(concentration to one point), and press a switch when any of the three numerical
20 figures previously designated appear on the screen. Whether or not the subject is
in excellent concentration level is judged by the accuracy of such a response.
Specifically, the accuracy of the response is obtained as a percentage of correct
responses, and the percentage is regarded as a record for the concentration to one

point. The concentration level is evaluated in accordance with the record. The



One Point) 15 The concentration | evel was determ ned by using a
concentration |level neter Mddel AF (manufactured by Inaba Tech. Inst.). In
this equi pnent, any of nunerical figures 1 to 9 randonmy appears on the
screen at a rate of 2 Hz. The subjecf,is asked to carefully watch the
nunerical figures appearing on the screen (concentration to one point), and
press a switch when any of the three nunerical 20 figures previously

desi gnat ed appear on the screen. Wether or not the subject is in excellent

concentr ?1%1{8? thﬁi/é%}orél £, iOgBge Bycelldft ﬁ&%@%rﬂi)orﬂé@@l 3. Fi§RPONSe.
y, t tained

Specifica e accuracy of the response Is o0 as a percentage of

correct : t: i - . .for the
gga?c%ﬂ%k%etﬁ cofdt f&?f)i?@ersc( 1§%§10‘u§atéda9ﬁ'i evgﬁpgg ggg?ﬁgn.

concentration to one poln The concentratio uated in

accordance wi tﬁérég}ﬂqae%eg?plégr.m%%e@gnsgy a‘ég O?e(pq_clglgg@'] §’160he nore excel |l ent

thF cloncent ration | _ perf:e corr responses (% is
(rs - (ponolyin SR 48 e s HRtaY P he RERE b i R R PR M et o
tragsm ! LotiRk-0Rapade (hd fuhBé oAneHiRRYical fiég%ézvg}i@fl Qe PHIRRLQT L he

nunerical Tigures are ms y over e nunber of

pet or m natCORORTOCaR) ML BN B IR AL ER P B Pt e for

certain length of .tine,. rking efficiency |lowers even if a subject
t hi nks h@guge ?‘I%‘i}h%reilwswlﬂ%dggne manner. In order to determ ne the degree

of fatigue (visual fatigue), which serves as an index for such a | owered
efficiency, flicker test was conducted. In the flicker test, a digital

flicker (manufisct urﬁgep in-lz;ﬁlérellofIﬂekg'rengigffz?tigﬁieK' ) is used. A flicker

10 When the same work is repeated for a certain length of time, the working
efficiency lowers even if a subject thinks he is working in the same manner. In
order to determine the degree of fatigue (visual fatigue), which serves as an
index for such a lowered efficiency, flicker test was conducted. In the flicker test,
a digital flicker (manufactured by Takei Kiki Kogyo K.K.) is used. A flicker

15 value is obtained based on a boundary frequency (movement factor) found
between the frequency of flickering light and the frequency of continuous light,
and the degree of fatigue is judged by the size of the flicker value. In other

words, the smaller the flicker value is, the larger the degree of fatigue is.

20 (4)  Experimental Procedures
The test was constructed by two stages: Preliminary Test and Main Test.
i) Preliminary Test
Six sets of the determinations of the concentration level (test for
concentration to one point) were carried out. The test was carried out with the

25 subject sitting on a chair in the laboratory. The concentration level meter was set



15 val ue is obtained based on a boundary frequency (novenent factor) found
bet ween the frequency of flickering light and the frequency of continuous
light, and the degree of fatigue is judged by the size of the flicker
value. In other words, the smaller tig flicker value is, the larger the
degree of fatigue is. 20 (4) Experinental Procedures The test was
constructed by two stages: Prelimnary Test and Main Test. i) Prelimnary
Test Six sets of the determ nations of the concentration |level (test for

concent r g tien the dizraicp betygenvthieascornroe dumieticalfigures ahd Weseyaardfithd out with
the 25 subject sitting on a chair in the |aboratory. The concentration

| evel netejevewasetm3Alsgd delnabdf theelidkeart esoeeteadondatetihe screen for
nuneri cal flgures and the eyes of the subject was 1 m Also, 5 sets of the

flicker test wre 0dmeUdsed. ii) Main Test Each of the subjects was divided
into two groups with equal level, a test 5 group and a control group, each

conposed of 2ZasHbif €k Subjedts Whie dvigled igb tMoezrotifé Wit qual 1etvlap acegcentration
to one point in the Prellmnary Test. The test group Wwas al 'owed to take

ones t abl gty aﬂmscbﬂﬁamgr@@ féHdBﬂﬂoQﬁﬁS&eH@@'ZQtsqu&ibabﬁdhé BasdeoFtRé € 1 (anount
of L- theam ne: 50 ng), and the control group was allowed to take one tabl et

of the conigral fdiahk ebnasieRaoado 'oﬁe%‘i‘?ﬁ%%é PEIRSAAB} Pest, THRUAedGrblipr eaf ter
to rest for 30 mnutes, respectively. Here, during the test, each subject

was not Wgoa'lfé%d% tﬁ‘i@é 6he {a%?ét o‘f‘%ﬁéEl?é&ﬁﬁletfb‘?nﬁ%b&%blé’@?eﬁdrbe‘ﬂﬁd to take.

Next, the determ nation of the concentration | evel or concentration

to one pwag%epw@%aﬁl%ﬁyefﬁqheﬁﬁﬂe ﬁ%?fatrﬁirthte%nfrbl gﬂs%gn y tzﬂld%@éd fpnduct ed.

The experi tal' procedures for the elimnary Te e Main Test are
shown i Niaye one tablet of the control tablet prepared in Comparative Example 1, and

10 thereafter to rest for 30 minutes, respectively. Here, during the test, each subject
was not informed of which test substance the subject was allowed to take.
Next, the determination of the concentration level (test for concentration
to one point) was conducted, and thereafter the flicker test was conducted. The
experimental procedures for the Preliminary Test and the Main Test are shown in

15 Figure 1.

[II  Results
(1)  Comparison of Records for Concentration to One Point
The comparison of the records for the concentration to one point (average

20 value of 22 subjects of each group) before and after the intake of the test

substance in the test group and the control group is shown in Figure 2. A

substantial difference could not be found in the records for the concentration to

one point of each of the two groups before the intake of the test substance,

namely the records for each of the two groups in the Preliminary Test, because

25 the subjects were divided into the two groups so that the records for the



15 Figure 1. [Il] Results (1) Conparison of Records for Concentration to One
Poi nt The conparison of the records for the concentration to one point
(average 20 value of 22 subjects of each group) before and after the intake
of the test substance in the test grpup and the control group is shown in
Figure 2. A substantial difference could not be found in the records for
the concentration to one point of each of the two groups before the intake
of the test substance, nanely the records for each of the two groups in the

Prel i m nggnceh@ation6 6aB B wdrbalBuY tBe semuesR] BeMicletht Mve drbepd ¥@ J9r oups
so that the records for the 34 concentration to one point were al nost the

sane | evle BREYBE fhe firk WRbRERYBSCoRds. Emet@@_@e%io@ﬁs,ta%ﬁb%hﬁme subj ect s'
records. In the two groups,” a substantial diffterence could not be al so

found i ngtthgefiéd 648H dog bt al@¥ouhe iRtieflickantst. abhehe Eﬁﬁghhﬂ&?&fﬁ:r?ﬁe? he test

substance, namely in the Main Test, the record for the concentration to
one poi Rfmm?éofﬂ%rteytes%sﬁnw%ahw irgﬂféqqaﬁﬁTesqnmrr@@oquow@t of the control

group. so, when the records were conpared before and after the intake of

the tes%é;&@?:%h%ﬂ%ﬁ tb'@)n@?)%ﬂltgﬁék‘ﬁ&porag% ﬁﬁ%eitgﬁrgroﬁ §g¢(§5§{epftbnh5m records

was found in the test group (p < ile™a nota erence could

be f j ' j h d
For e B o B b R AL g RIey g o oo e

to one pol nt I Nprove w the 1 ntake o

theani ne; atgllEeg?f ?rlfetegsttﬁl%ﬁhce ﬂg%éﬁtﬁ{g'%{ég,da Lignifitaht HﬁProthfnehf‘h?ﬁl% of the

control t IS seen t nceftration Tevel 1nproves by the

I ntake of.digaRa0 oudPid th &% $i¥uP D LeiBewhile Al ME RiteRARESoRl FI 1 Cker

Val ues
not be found in the control group.

10 As described above, since the records for the concentration to one point
improve with the intake of the theanine-formulated tablet, as compared to that of
the intake of the control tablet, it is seen that the concentration level improves by

the intake of theanine.

15 (2)  Study on Degree of Fatigue on Bases of Flicker Values
The comparison of the flicker values (average value of 22 subjects of each
group) before and after the intake of the test substance in the test group and the
control group is shown in Figure 3. The flicker values were obtained by the
flicker tests in the Preliminary Test before the intake of the test substance and in
20 the Main Test after the intake of the test substance.
As shown in Figure 3, after the intake of the test substance, the flicker
values were significantly higher in the test group as compared to that of the
control group (p < 0.01). Therefore, it is seen that when the same work is

performed, the degree of fatigue is alleviated by the intake of the theanine.

25



The conparison of the flicker values (average value of 22 subjects of each
group) before and after the intake of the test substance in the test group
and the control group is shown in Figure 3. The flicker values were
obtained by the flicker tests in the3frelimnary Test before the intake of
the test substance and in 20 the Main Test after the intake of the test
substance. As shown in Figure 3, after the intake of the test substance, the
flicker values were significantly higher in the test group as conpared to
that of fllest Erampted? destifpor {mproving) MindfBencehanton During Resdinghat when t he
same work is performed, the degree of fatigue is alleviated by the intake
of the theani Fequesondabire TesteyBxanquindutedasgartiarg thewoavémtgation during

M nd- Concentration During Readi ng A questionnaire survey was conducted

r egar di ngeddirg Coneashtofahée omsed wherg the ehadning-foonukaahcaidytgrepsredds where the
t heani ne-fornul ated candy prepared in Exanple 2 and the control candy
separ at e[Bxapipdpdrasd thy corrblcindy skparatedn prepabe oy tayilacdg ilRthcarineandy wi t h

| act ose were taken as test substances. (1) Method of Survey The

quest i onrantaéneslimvidy candy sothdactose wieoe taked ay sest Subgtamdes. were  di vided into
two groups of Goup A and G oup B (each group conposed of 12 10 each of
mal es and fenales, a total of 24 subjects; average age: nale: 36.2 years
old, female: 24.3 years ol d; average body weight: male: 64.2 kg, fenale:
52.8 kg) (1) G ddpthadwdSual¢yowed to take the theanine-fornulated candy on Day
1 of the beginning of the survey, and the control candy on Day 2, while

G oup B was dHeoywdtibondisksurvéewascondictedfisty? daysDBubleanderbe

t heani ne-fornul ated candy 15 on Day 2, each candy being taken one drop per
day at t higvidadentoawo @odps bEGroup A and Group B (each group composed of 12

10 each of males and females, a total of 24 subjects; average age: male: 36.2 years
old, female: 24.3 years old; average body weight: male: 64.2 kg, female: 52.8 kg).
Group A was allowed to take the theanine-formulated candy on Day 1 of the
beginning of the survey, and the control candy on Day 2, while Group B was
allowed to take the control candy on Day 1 and the theanine-formulated candy

15 on Day 2, each candy being taken one drop per day at the same hour and the
same location. The amount of intake of L-theanine for each subject was 202 mg.
During the survey period, each subject was not informed of which the test
substance the subject was allowed to take.

Each subject was asked to read a book over a period of 1 hour starting

20 from 30 minutes after the intake of the test substance. Each subject was allowed
to read the same book for the two-day survey. On Day 2, the subject was asked
to read the continuation of the portion of Day 1. After termination of reading,
the subject was asked to fill in the questionnaire regarding the concentration.

The questionnaire consisted of the following two question items. The subjects



same | ocation. The anobunt of intake of L-theanine for each subject was 202
nmg. During the survey period, each subject was not inforned of which the
test substance the subject was allowed to take. Each subject was asked to
read a book over a period of 1 hour sg@rting 20 from 30 m nutes after the

i ntake of the test substance. Each subject was allowed to read the sane
book for the two-day survey. On Day 2, the subject was asked to read the
continuation of the portion of Day 1. After term nation of reading, the
subj ect wage aseddotseldct hhy bile bhehedfivRs thoibahlse givdbélbwdntdaghconcentrati on.
The questionnaire consisted of the follow ng two question itens. The

subj eCtSqﬁ&tio\tﬁltﬁn,aSked to select any one of the four choices also given
bel ow i n each question item (Question Itenms of Questionnaire) 1. Extent
of Conce(Que&stioantéms 00 Yudsi@nsii@yr abl y concentrate,” "could concentrate,”
"not changed” and "could not concentrate" 2. M ntenance of Concentration
"coul d consi dexaditwf @Uneeairaxion " coul d mai ntain,"” "not changed” and "coul d
not 10 maintain" (2) Results The questionnaire results were totaled on the
bases of “thddeohkiderdbds bbicenfrates” 4€ul@kbatdehté N “FoocHinfe@nen@ oup B for
each test substance. Figures 4 and 15 5 show total results of the

guest i onAghla ndt tBhcdre@t’'ng. 1) Extent of Concentration The results are
shown in Figure 4. Wiile those responding as "could

2. Maintenance of Concentration

) &« 2 ¢

“could considerably maintain,” “could maintain,” “not changed” and “could not

10 maintain”

(2)  Results
The questionnaire results were totaled on the bases of the entire results
(n = 48) obtained in Group A and Group B for each test substance. Figures 4 and

15 5 show total results of the questionnaire after reading.

i) Extent of Concentration
The results are shown in Figure 4. While those responding as “could
considerably concentrate” and “could concentrate” were 19% in the intake of the
20 control candy, those in the intake of the theanine-formulated candy, the

composition of the present invention, were 81%.

ii)  Maintenance of Concentration
The results are shown in Figure 5. While those responding as “could

25 considerably maintain” and “could maintain” were 21% in the intake of the



consi derably concentrate” and "coul d concentrate” were 19%in the intake of
the 20 control candy, those in the intake of the theanine-fornul ated candy,
the conposition of the present invention, were 81% ii) Maintenance of
Concentration The results are shown ify Figure 5. Wiile those responding as
"could 25 considerably maintain” and "could maintain" were 21%in the
intake of the 37 control candy, those in the intake of the

t heani ne-formul ated candy, the conposition of the present invention, were

63% It isnig6ledhndyOtickhen aovieakichiFithé fiRad fCRMNuPtE®Bandy, iti@r oved and 5
mai nt ai ned during r eadi ng by the intake of the conpositi’on of the present

i nventi 0Bgom @§ﬂt1oﬁ>@"tﬁé9ré“seﬁ?ﬁlﬁveﬁﬁén lW&e®s9pg M nd- Concentration in Keyboard
Conti nuous Typing Test 10 A keyboard continuous typing test was conducted
with 12 male and female adults usually using a personal conputer in

busi ness (average age: male: 31.6 years old, female: 27.3 years old;
average body yeisGBEn flr@ﬂl fhic £bove thiak thechH@élﬁratléill 13115%?0%@ apdbj ects for each

of the cases where the theanine-fornulated grapefruit julice prepared in
aqmpl e ﬁ%qg ances. In the
test thglagﬂ%;%%@rvﬁf&d ayegﬁﬁg{t%%gto\tfgﬁgg%ﬁgﬁlﬁéﬁgtg%}% aﬁ géﬁr%al es and 4
femal es; eqlgl pP: 2 males and 4 females). On Day 1 of the beginning of the
test to bay Group a was allowed to take the theanine-fornul at ed
grapefruit juice at 200 nml/day, and G oup b was allowed to take water at
200 m /day. Also, 20 on Day 7 to Day 11, Goup b was allowed to take the

theani ne-f.of BULALRY  Test for Improving Mind-Concentration in Keyboard

Continuous Typing Test

10 A keyboard continuous typing test was conducted with 12 male and
female adults usually using a personal computer in business (average age: male:
31.6 years old, female: 27.3 years old; average body weight: male: 63.8 kg,
female: 51.2 kg) as subjects for each of the cases where the theanine-formulated
grapefruit juice prepared in Example 4 and water were continuously taken as test
15 substances.

In the test, the subjects were divided into two groups (Group a: 2 males
and 4 females; Group b: 2 males and 4 females). On Day 1 of the beginning of
the test to Day 5, Group a was allowed to take the theanine-formulated grapefruit
juice at 200 ml/day, and Group b was allowed to take water at 200 ml/day. Also,

20 on Day 7 to Day 11, Group b was allowed to take the theanine-formulated
grapefruit juice at 200 ml/day, and Group a was allowed to take water at
200 ml/day. Here, the amount of L-theanine taken for each subject was 200 mg.
During the test period, each subject was not informed of which the test substance

the subject was allowed to take.



grapefruit juice at 200 nm/day, and Goup a was allowed to take water at 200
m /day. Here, the anmount of L-theanine taken for each subject was 200 ng.
During the test period, each subject was not infornmed of which the test
substance the subject was all owed to3g ake. 38 Keyboard continuous typing
test was conducted under the conditions that the subjects typed the keyboard
as usual w thout any |oads. The test was conducted on the day before the
begi nning of the test, and Day 6 and Day 12 after the beginning of the

test. Ceneral Kegbbertemtinuoasipeng tsamas lcanduegé andevwbe ohiimsithat a time
limt of 10 m nutes. The anpunt of work for each subject was cal cul ated by

scoring thepaibjéctt oypeclabb kehlosadtae ustylpedhodrdydoads. Mbhe tesp@hnt  for each
m styped character (level of The Third G ade of N ppon Wrd- Processing

Testing Asn@edtad banhe ddyBeforepey bepginiaf offiee aRpunt iy Band IAVEX age val ue of
6 subjects for 10 each group) in Goup a and Goup b is shown in Figure 6.

Here, sinegr tehepihsing@rend tedt.f Genemt seriténdelen @6RIRIpoRAryIRAKuARNY t he
subj ects, the anmount of work 1is expressed as a ratio to the value of the

days bef okg:rb ghle@ir Anime ligdit b0 heifihites N ThElgtdit &f WdiR f¥ALHS fpjeg defined
as 1. As shown in Figure 6, the anmount of work increased in thé case where

the thean ayadofihANESdiH foricHilE Eh ¥ N _takgn (the
results ﬁﬁe[%lgl&%mgg ére%gp g %%H!Dfa?; e12 of Gétgﬁ%’ﬁt;e)gf B%ds]b&gg{ alrg(ﬁﬁFo t he case

wher e ValgF o NaSm e bRt (g@s@@f%@eflﬁﬁf@'réc& K NPPonIWor@f G oup a and

Day 6 of G oup .~"Thus, 1t 15 seen that the concentration inproves during

wor k by cpqg&ésgﬂl%upéSyinrg%ésggiatﬁlaﬁ).corrposi tion of the present invention. 20

The comparison of the amount of work (average value of 6 subjects for

10 each group) in Group a and Group b is shown in Figure 6. Here, since there is
great difference in the amount of work among the subjects, the amount of work
is expressed as a ratio to the value of the day before the beginning of the test in
Figure 6, the value being defined as 1. As shown in Figure 6, the amount of
work increased in the case where the theanine-formulated grapefruit juice was

15 continuously taken (the results of Day 6 of Group a and Day 12 of Group b), as
compared to the case where water was continuously taken (the results of Day 12
of Group a and Day 6 of Group b). Thus, it is seen that the concentration
improves during work by continuously taking the composition of the present
invention.

20

Example 5 Preparation of Theanine-Formulated Chewable Tablet

As one example of a theanine-formulated composition for improving
mind-concentration, the raw materials given below were mixed, and tableted, to
prepare a theanine-formulated chewable tablet.

25



Exanpl e 5 Preparation of Theani ne-Fornul ated Chewabl e Tabl et As one exanpl e
of a theanine-fornul ated conposition for inproving mnd-concentration, the
raw nmateri al s given bel ow were m xed, and tableted, to prepare a

t heani ne-fornmul ated chewabl e tablet. 25 39 Frosted Sugar 71.67% by (1.075
g) weight Trehal ose 10% by (0.15 g) 3%wei ght L-Theanine 13.33% by (0.2 g)
wei ght Sucrose Fatty Acid Ester 1% by (0.015 g) weight Flavor

(manuf act ured by TAKASAGO 4% by (0.06 g) | NTERNATI ONAL CORPORATI ON) wei ght
Total 100% wei ght Specifically, e he terials was

m xed in acg%rroggaerﬁgga%arth t he above-nenti oned 2%%7%st|) iorg{,i@\g%?t he m xture
was granul ated. Thereafter, the granul ated pWS%gt was tableted so as to be
1.5 g per e et. 5 Conparative Exanple repar at i Contr ol
Chewabl e Tag%thtalalgﬁlg raw materials given bel ow?(\a\tg)rh m xe(g,eﬁg tableted, to
prepare a control chewabl e tablet. welg

L-Theanine 13.33% by (0.2 g)
weight

Sucrose Fatty Acid Ester 1% by (0.015 g)
weight

Flavor (manufactured by TAKASAGO 4% by (0.06 g)

INTERNATIONAL CORPORATION) weight

Total 100% by (1.5g)
weight

Specifically, each of the raw materials was mixed in accordance with the
above-mentioned composition, and the mixture was granulated. Thereafter, the

granulated product was tableted so as to be 1.5 g per each tablet.

Comparative Example 2 Preparation of Control Chewable Tablet

The raw materials given below were mixed, and tableted, to prepare a

control chewable tablet.

Frosted Sugar 85% by (1.275 g)
weight

Trehalose 10% by (0.15g)
weight

Sucrose Fatty Acid Ester 1% by (0.015 g)
weight

Flavor (manufactured by TAKASAGO 4% by (0.06 g)
- INTERNATIONAL CORPORATION)  weight



Frosted Sugar 85% by (1.275 g) weight Trehalose 10% by (0.15 g) weight
Sucrose Fatty Acid Ester 1% by (0.015 g) weight Flavor (manufactured by
TAKASAGO 4% by (0.06 g) | NTERNATI ONAL CORPORATI ON) wei ght 40 Total 100% by
(1.5 g) weight Specifically, each ofggdhe raw nmaterials was mxed in
accordance wth the above-nentioned conposition, and the m xture was

granul ated. Thereafter, the granulated product was tableted so as to be 1.5
g per each table 5 Exanpl e 6 Preparation of Theani ne- For | at ed Chew ng
Gum As one exg[&%?]e of a theani ne-fornul ated cég%sbx. ol f5 i mpr ovi ng

m nd- concentrati on the raw mat er| aI S g| ven bwewhtwere m xed, to prepare a

t heani ne form Ay 5 wei ght  Ginded
Sugar 74. 3% by (2 6 g) wei ght L Theanl ne 5. 7% by (0 2 g)

Specifically, each of the raw materials was mixed in accordance with the
above-mentioned composition, and the mixture was granulated. Thereafter, the

granulated product was tableted so as to be 1.5 g per each tablet.

Example 6 Preparation of Theanine-Formulated Chewing Gum

As one example of a theanine-formulated composition for improving
mind-concentration, the raw materials given below were mixed, to prepare a
theanine formulated chewing gum.

10

Gum Base 20%by (0.7 g)
weight

Grinded Sugar 743%by (2.6 g)
weight

L-Theanine 57%by (0.2 g)
weight

Total 100% by (3.5¢g)
weight

The above-mentioned raw materials were mixed and kneaded until the
mixture became homogeneous. The resulting kneaded product was extruded
with an extruder into a sheet-like form, with keeping the temperature at 50°C,

15 and further pressed with a pressure roller into a sheet having a given thickness.

The sheet was cut into a size of 20 mm x 75 mm, to produce a chewing gum of

3.5 g per piece.



wei ght Total 100% by (3.5 g) weight The above-nmentioned raw materials were
m xed and kneaded until the m xture becane honbgeneous. The resulting
kneaded product was extruded w th an extruder into a sheet-like form wth
keeping the tenperature at 50C, 15 asd further pressed with a pressure
roller into a sheet having a given thickness. The sheet was cut into a size
of 20 mfMm x 75 mm to produce a chewing gumof 3.5 g per piece. 41
Conpar ative Exanple 3 Preparation of Control Beverage Each of the raw
materials was m xed in accordance with the fornmulation given below, and the
conponents were dissolved and filled in a can so as to have 5 an anount 330
g per caGonymdatinveEgampleld Prepardticedf Controlr Bewsree@ control  bever age.
Fructose 1% by (3.3 g0 weight Miscat Juice 0.1%by (0.33 g) weight
Vitam n C 0. 2%aby of @héfavg matswdilg tas @iixed liabecbrSugar with GAdFdmdlids 9)
weight Citric Acid 0.1% by (0.33 g) weight

given below, and the components were dissolved and filled in a can so as to have

5 an amount 330 g per can, and the can was sterilized, to prepare a control
beverage.

Fructose 1% by (33g)
weight

Muscat Juice 0.1% by (0.33 g)
weight

Vitamin C 0.2% by (0.66 g)
weight

Granulated Sugar 0.01% by (0.33 g)
weight

Citric Acid 0.1% by (0.33 g)
weight

Water 98.59% by (325.347 g)
weight

Total 100% by (330 g)
weight

Example 7 Preparation of Beverage Containing 50 mg of Theanine

Each of the raw materials was mixed in accordance with the formulation
10 given below, and the components were dissolved and filled in a can so as to have
an amount 330 g per can, and the can was sterilized, to prepare a beverage

containing 50 mg of theanine.

Fructose 1% by (3.3¢g)
weight

Muscat Juice 0.1% by (0.33 g)
weight

Vitamin C 0.2% by (0.66 g)



Water 98.59% by (325.347 g) weight Total 100% by (330 g) weight
Preparati on of Beverage Containing 50 ng of Theani ne Each of the raw
10 given bel ow, and

materials was m xed in accordance with the formnul ati on

the conponents were dissolved and filkged in a can so as to have
330 g per can, and the can was sterilized, to prepare a beverage

Exanple 7

an anount
cont ai ni ng

50 ng of theanine. Fructose 1% by (3.3 g0 weight Miscat Juice 0.1% by
Granul at ed Sugar

wei ght L- Theani ne
0.015% by (@GRhubtedBugit Water 98.575% by (BA5%2A97 g) (0.9&igyht Total 100%

(0.33 g) weight Vitamn C 0.2%by (0.66 g) 42 weight
0.01% by (0.33 g) weight Citric Acid 0.1% by (ight g)

by (330 g) weight

Citric Acid 0.1% by
weight
L-Theanine 0.015% by
weight
Water 98.575% by
weight
Total 100% by
weight

(0.33 g)
(0.05 g)
(325.297 g)

(330 g)

Example 8 Preparation of Beverage Containing 200 mg of Theanine

Each of the raw materials was mixed in accordance with the formulation

given below, and the components were dissolved and filled in a can so as to have

5 an amount 330 g per can, and the can was sterilized, to prepare a beverage

containing 200 mg of theanine.

Fructose 1% by (33¢g)
weight

Muscat Juice 0.1% by (0.33 g)
weight

Vitamin C 0.2% by (0.66 g)
weight

Granulated Sugar 0.01% by (033 g)
weight

Citric Acid 0.1% by (0.33 g)
weight

L-Theanine 0.061% by (0.2 g)
weight

Water 98.529% by (325.147 g)
weight

Total 100% by (330 g)
weight

Example 9 Preparation of Granule




wei ght Exanple 8 Preparation of Beverage Containing 200 ng of Theani ne Each
of the raw materials was m xed in accordance with the fornmulation given

bel ow, and the conponents were dissolved and filled in a can so as to have
S an amobunt 330 g per can, and the caggwas sterilized, to prepare a beverage
containing 200 ng of theanine. Fructose 1% by (3.3 g) weight Miscat Juice
0.1% by (0.33 g weight Vitamn CO0.2%by (0.66 g) weight G anul ated Sugar
0.01% by (0.33 g) weight Citric Acid 0.1%by (0.33 g) weight L-Theanine

0.061% by (0. Thgle word aikedMatmie 98 o3 9%diinc3A )t rahlati b (3 Bt al 100%
by (330 g) weight Exanple 9 Preparation of G anul & 43 There were nixed

llact ose flavep (2 & hbg@Rchred b9 TAK AT ARRO0! IAIERR NWIRIONATY) -
CORPORATION), vitamin C (15 g) and starch (20 g), and granulated, to prepare

a granule, so that each granule was packed and wrapped to be 2 g per package.

Example 10 Preparation of Powdery Beverage

There were mixed powdered green tea (50 g), L-theanine (10 g),
granulated sugar (3 g), grinded sugar (20 g), vitamin C (10 g) and citric acid
(1 g), and granulated, to prepare a powdery beverage of powdered green tea, so

10 that each powdery beverage was packed and wrapped to be 2 g per package.

Example 11 Preparation of Chocolate

There were mixed cacao mass (60 g), L-theanine (10 g), granulated sugar
(3 g), trehalose (9 g), glycerol fatty acid ester (0.9 g), whole powdered milk

15 (10 g), and vegetable oil (10 g), to prepare a chocolate by a conventional method.

Test Example 4 Test for Improving Mind-Concentration in Japanese Bow

Shooting
The subjects were 30 female university students belonging to Japanese
20 bow shooting club (average age: 20.1, average weight: 49.3 kg). The grades
(dan) and the experience in the number of years of Japanese bow shooting for the

subjects are shown in Table 1 and 2.



flavor (2 g, manufactured by TAKASAGO | NTERNATI ONAL CORPORATION), vitamin C
(15 g) and starch (20 g), and granul ated, to prepare a granule, so that
each granul e was packed and wapped to be 2 g per package. 5 Exanple 10
Preparati on of Powdery Beverage Theresavere m xed powdered green tea (50 g),
L-theanine (10 g), granulated sugar (3 g), grinded sugar (20 g), vitamn C
(10 g) and citric acid (1 g), and granul ated, to prepare a powdery beverage
of powdered green tea, so 10 that each powdery beverage was packed and

wr apped to be 2 g per package. Exanple 11 Preparation of Chocol ate There
were m xed cacao nmass (60 g), L-theanine (10 g), granul ated sugar (3 Q),

trehal ose (9 g) TablleylceGradéaDan)daildpatsse BoydSHoding whehisjepgwder ed mlk 15
(10 g), and vegeta ; ' _ by a conventi onal
net hod. Test Example 4 fwades@an)npr ovi numberofSnbjsatsr ati on i n Japanese

Bow Shooting The sulfoaethsGuedy@ddheyral e univerxsity students belonging to

Japanese 20 bow sho H'IEQG?ACH: LAvenRge age: 20.gl, average wei ght: 49.3 kg).
tl e % en e?i n the nunb%r of years of Japanese bow
1

The grades (dan) an
shooting for the su et %xg e@r’i in Table nd 2. 44 Table 1 G ades
het bj ects Grades (Dan) Nunber of Subjects

(Dan) in Japanese BoWiksh&Bade
Fourth G ade (yon-dafjot®d Third Grade (san-dan) 3 Second G ade (ni-dan) 6

Table 2 Experience in Number of Years of Subjects

Experience in Number of = Number of Subjects

Years
Five to Six Years 6
Four to Five Years 3
Two to Three Years 13
One to Two Years 8
Total 30
5
(1)  Preliminary Test
1) Method
First, a preliminary test was conducted. In the test, each subject
performed bow shooting in a standing position at a shooting hall, and target hit
10 scores were recorded by a recorder. After completion of the all the matches, a
questionnaire survey was conducted for each series of shots on the subjective
concentration on an 10-rank scale from 0 point for “could not concentrate at all”
to 10 points for “could concentrate very much”, or the subjective tension on
another 10-rank scale from 0 point for “not tense at all” to 10 points for “very
15 tense”.

ii) Results



First Grade (sho-dan) 14 Total 30 Table 2 Experience in Nunber of Years of
Subj ects Experience in Nunber of Nunber of Subjects Years Five to Six Years
6 Four to Five Years 3 Two to Three Years 13 One to Two Years 8 Total 30
S (1) Prelimnary Test i) Method Firgé, a prelimnary test was conducted.
In the test, each subject perfornmed bow shooting in a standing position at
a shooting hall, and target hit 10 scores were recorded by a recorder.

After conpletion of the all the nmatches, a questionnaire survey was

conduct ed T or gl oRahé BuRl oL reilninfiy SUNHBRIdNRreRAREER fafon on an

10-rank scale trom0 point concentrate at 0 10 points

L2 oo FARECHROR BB SR YEPRIRD i 1o b

10-rank scal e poi nt” for "not ol n r "very 15

tense". hhhd@?%@?&gg&ﬁﬁé&e@ew@ $leBihgSttewete ﬁ@gaﬂfcﬁﬁrﬁé}gfﬁaﬁ@ﬁ shoved

differences int _ scores anong | ec accor to grades
(dan) and;@XREELERRe tehsidiPand the concentration. Thus, the tension and the

5 concentration were found to be at the same level among the subjects, although

there were some differences in their skills.

(2)  Main Test
1) Method

10 Subsequently, a main test was conducted. First, each subject performed
bow shooting at a shooting hall on six consecutive days (Monday through
Saturday). The subjects were divided into 10 teams of three shooters on the
bases of the target hit scores of each subject, so that the average score in each
team was almost the same level among the teams (Experiment I). Next week, 5

15 out of the 10 teams (Group A), the test group, were allowed to take three
theanine-formulated chewable tablets (amount of L-theanine: 600 mg) prepared
in Example 5, and the remaining 5 teams (Group B), the control group, were
allowed to take three control chewable tablets prepared in Comparative Example
2, each subject taking all three tablets as test substances within 5 minutes at a

20 point of 30 minutes before shooting. Bow shootings were performed at the
shooting hall on six consecutive days, and the scores were recorded (Experiment
II). Still the next week, the same bow shootings were performed but the test
group was exchanged with the control group, and the scores were recorded
(Experiment IIT). For each Experiment, a questionnaire survey was conducted in

25 the same manner as above. Throughout the test period, each subject was not



nunber of years of Japanese bow shooting, there were no particul ar
significant differences in the tension and the concentration. Thus, the
tension and the 5 concentration were found to be at the sane | evel anong the
subj ects, although there were sone d&gferences intheir skills. (2) Min
Test i) Method 10 Subsequently, a main test was conducted. First, each

subj ect perforned bow shooting at a shooting hall on six consecutive days
(Monday through Saturday). The subjects were divided into 10 teans of three

shoot er s; 08,10 of W’l‘%ﬁ $helfest ﬁﬂ)sfa?l'&? %&ashilﬁ tﬁ&ﬂﬁﬁf‘né)é% gnl%ctgrr%ﬁ gitﬁé{)ress o that the

average score i n ea team was al nost he sane e teans

(Exper gt ook of NEXE. 6 KorcR ok Ba Oyl 0 1L AR (GLOUR Y. the test

group, were allowed to’take three eani ne-for )l e tablets
(amount of L-theanine: 600 ng) prepared in Exanple 5, and the remaining 5
teanms (Group B), the control group, were allowed to take three control
chewabl e t abl %zs pﬁ&@ﬁf@d in Conparative Exanple 2, each subject taking all
three tablets ‘as test substances within 5 mnutes at a 20 point of 30

o A R e
group yva§ a %ﬁ’é‘\rﬁ’g ed E\%P? ﬁmt%ﬁ{egelé gﬁﬁ%ﬁﬁgﬁ:&?ﬁj& %ﬁ{}g? i% .ogvcﬂﬂcesgo%roé tEeécor ded
T e A T
ot 8 b 7o TE s YRR ol P oo e R SHPRR,L L1C, e
for each balwWetd the test group and the control group that the scores significantly increase
10 in the test group as compared to that of the control group. Also, it is seen from

the comparison of the tension and the concentration that the tension significantly

decrease in the test group as compared to that of the control group, whereas the

concentration significantly increase in the test group as compared to that of the

control group.

15
Test Example 5: Test for Improving Mind-Concentration in Rifle Shooting
The subjects were 20 male university students (average: 20.3 years old,
average weight: 61.0 kg) and 8 female university students (average: 19.8 years
old, average weight: 48.5 kg), a total of 28 subjects each belonging to a shooting
20 club.

(1)  Preliminary Test
i) Method
Each subject made three trial shots and three scoring shots in a standing

25 position using an air rifle (4.5 mm, 177-caliber) according to the experimental



ii) Results 5 Figure 7 shows the target hit scores (average val ues) of the
subjects (for each group) in Experinents |, Il and Ill. Figures 8 and 9
show the scores of the tension and the concentration recorded according to
the questionnaire survey. It is seen fyomthe conparison of the target hit
scores in bow shooting between the test group and the control group that
the scores significantly increase 10 in the test group as conpared to that
of the control group. Also, it is seen fromthe conparison of the tension

and the eefsegnt¢sashonn inhBilgutd )t @ristheBcsieg W dre ecudirdiad bylege&snder. i Not he t est
group as conpared to that of the control group, whereas the concentration

si gni fi canhtget wsnsedantnhé bdtdrestfran Qh@s}ﬁﬁ)tm%{m[tﬁﬂl footht h&dpedivai N control
group. 15 Test Exanple 5: Test for |nproving nd- Concentration in Rifle

Shoot i ng mekbe &uUbjoEtitRl vempedon@! Aft@flt(\ﬁﬁP&ltbel oftalidemies of dHefsage: 20.3 years
old, average weight: 61.0 kg) and 8 female university st udent s (aver age:

19. 8 yeaiggestdithaiRWREAgewne caiductéBid dsoh serdest st dhotddn &k t@Rks each
bel onging to a shooting 20 club. (1) Prelimnary Test i) t hod Each

subj ect nRdecrttRA dd 4 ab- r%ﬁl@tséalé'ﬁbrh rRenseerthgddsiecontdhtAts heslti ng 25
position using an air rifle (4.5 nm 177-caliber) according to the

exper i mengah ;szntsrfbpe&ﬂﬂa R8n&ditiie VErythEH'S o Bn tRE SutjB&I RCRASDN\WR € T ecor ded
by a recorder. 9 target was used and the di stance fromthe shooting

posi tion ah@tHe'i‘qotl%hH%bal\é@%rﬁQ) pdrﬁi ﬁfrs‘naﬁte,'nge af dIciod] 0 pomRStIrtveRs. After
conpletion of all series of shots,

tense.”

10 ii)  Results
Although some differences were found in scores among the subjects,
reflecting the differences in their skills, there were no especially significant
differences in the tension and the concentration. Thus, the tension and the
concentration were found to be at the same level among the subjects, nonetheless
15 there were some differences in their skills. Therefore, the 28 subjects were
divided into two groups (groups A and B) on the bases of their average scores for
3 scoring shots, so that the average score in each group was almost the same

level among the groups.

20 (2) Main Test
i) Method
In a main test, each subject made 10 consecutive shots within 15 minutes
as in a standing air rifle shooting competition at a shooting hall. After
completion of all series of shots, a questionnaire survey was conducted for each

25 series of shots on the subjective concentration on a 10-rank scale from 0 point for



guestionnaire survey was conducted for each series of shots on the
subj ective 5 concentration on a 10-rank scale fromO point for "could not

concentrate at all™ to 10 points for "could concentrate very much", or on
t he subjective tension on anot her 10; éank scale fromO point for "not tense
at all" to 10 points for "very tense 10 ii) Results Al though sone

differences were found in scores anong the subjects, reflecting the
differences in their skiIIs there were no especially significant

di 11 er enagg,fly 6 arggt&m BREERUCALIOncThtishe JdiF el gn and the

concentration were OUI’] at e sane anon

nonet hel g5 ABcLRG & ttg)tlgp AEndl {0 ehmsn fr&ntd‘gbf;gt?& e Raghor e, the

28 subj ec divi groups (‘grou € bases of

their av s« scoring shots, so that t he average score in each
gr oup waggigrpoogﬁﬁ giéé;r tel%sl Cevel anong the groups. 20 (2) Main Test i)

Minutes as | R &eﬁés‘f%r?ﬁi?‘ iR gk %ﬁ%éﬁfiatlﬁhéﬂfr%iﬂ%*‘ﬁ%ﬁ{ .”néSheu }
contiuct oq RuAble R s g R 37 Rn B o ol HER N BBl S Ton on a
poi nte | 3590'@ 1@1€&8H§8Lé‘rﬁoat>25v@§%y%§ﬁ° o tho RN B Pl FRets on on
MVery 1 efSEPAeiR P RpartREE LDl 2ueh s et Rl Pl pigelfe = 1o
theani ne-f 8gtrartltjllces within 5 minutes at a point of 45 minutes before air rifle shooting in a

standing position. This standing air rifle shooting was performed at the shooting

10 hall on 3 consecutive days (Tuesday through Thursday), and the scores were

recorded (Experiment I). Next week, the same standing air rifle shooting was

performed but the test group was exchanged with the control group, and the

scores were recorded (Experiment II). In each Experiment, a questionnaire

survey was conducted in the same manner as above. Throughout the test period,

15 each subject was not informed of what the test substance was. In the totaling of

scores, the scores for the 3 days for each subject were averaged for each group.

ii) Results
Figure 11 shows the scores (average values) of the subjects (for each
20 group) in Experiments I and IL. Figures 12 and 13 show the scores of the tension
and the concentration recorded according to the questionnaire survey.
It is seen from the comparison of the scores in standing air rifle shooting
between the test group and the control group that the scores significantly increase
in the test group as compared to that of the control group. Also, it is seen from

25 the comparison on the tension and the concentration that the tension significantly



5 chewabl e tabl ets (amount of L-theanine: 600 ng) prepared in Exanple 5, and
Goup B, the control group, was allowed to take three control chewabl e
tablets prepared in Conparative Exanple 2, each subject taking all three
tablets as test substances within 5 g9 nutes at a point of 45 m nutes before
air rifle shooting in a standing position. This standing air rifle shooting
was perfornmed at the shooting 10 hall on 3 consecutive days (Tuesday through
Thursday), and the scores were recorded (Experinent 1). Next week, the sane

st andi ngdatreasd fnl the 3ER@rouYayesmpRetitotimdhé comeoltgstp SvReRayEe exchanged
with the control group, and the scores were recorded (Experinent 11). In

each Expephdefiation st dickease smlth@msw@@uggﬁduﬁltp@ﬂbdﬁa thREofS@EE Manner as
above. Throughout the test "period, 15 each subject was not informed of what
the test cgnist @iogp. Was. In the totaling of scores, the scores for the 3

days for each Subject were averaged for each group. 1ii) Results Figure 11
shows the scores (average values) of the subjects (for each 20 group) in
Experiments | and Il. Figures 12 and 13 show the scores of the tension and

the Concq@gmﬂrﬁ@a@%@ﬁﬁ 1@9&@@&&@%@&%&;& iﬁ@g‘aeﬁpaﬂaﬂ%a- It is seen
fromthe conparison o € scores In standing air rifle I bet ween

the test ({opRnARst S%eﬁ@%ll)@l?ﬁst hat the scores significantly increase
inthet Up as conpare 0 at of the control group. Also, it is seen

from 25 the cqipanbaRls Qerd MemaRNRIANARN 4G ROBOBIEIA LA gl he tension

significantly st group as conp to that of the

o oup. s o B e e B ek Aot o 61 Test for
| mprovi ng M nd- Concentration in Concentration to
10 (1)  Method
The test was conducted using a concentration level meter Model AF
(Inaba Tech. Inst.). The record for the concentration to one point was obtained
in the same manner as in Test Example 1.
First, a preliminary test was conducted, and the subjects were divided into
15 two groups (Groups A and B), so that the records for the concentration to one
point as measured by the concentration level meter were almost the same level
between the groups. Each subject was asked to sit on a chair in the laboratory,
and the record for the concentration to one point was determined according to the
procedures shown in Figure 14. Group A, the test group, was allowed to take
20 one theanine-formulated chewable tablet (amount of L-theanine: 200 mg)
prepared in Example 5, and Group B, the control group, was allowed to take one
control chewable tablet prepared in Comparative Example 2, each subject taking
the tablet as a test substance within 5 minutes at a point of 30 minutes before the
determination. This determination was carried out for 3 consecutive days

25 (Experiment I). Next week, the same determination was conducted but the test



One Point for Soccer (Football) Players The subjects were 52 mal e high
school students belonging to a soccer (football) club (average age: 17.3
years ol d, average weight: 58.3 kg). 10 (1) Method The test was conducted
using a concentration |evel neter M AF (lnaba Tech. Inst.). The record
for the concentration to one point was obtained in the same manner as in
Test Exanple 1. First, a prelimnary test was conducted, and the subjects
were divided into 15 two groups (Groups A and B), so that the records for

t he ConﬁgﬁuWEQQXélﬁn @&wiﬁpﬂhekoﬁ&ovgﬁg@gggﬁgggn{egggzpm(sﬁegcrﬁ)tdt% | evel meter

wer e al nbst "'the sane Fevel between subj ett was asked to
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one poi nt s determn according to t procedures shown I n Figure 14.
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sutsstancgdfﬁ'thi n 5 mnutes at a point of 30 m nutes before the

det’er mi ngt10n. This determination was carried out for 3 consecutive days 25
(Experinent 1). Next week, the sane determ nation was conducted but the test
50 group was exchanged with the control group (Experinent |1). Throughout

t he test peritR%gﬂtSeach subj ect was not informed of what the test substance
was. In e O a]I|ng of results, the records for the concentration to one
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subj ects were rage
values) of the subjects (for each group) in Experiments I and II. It is seen from
10 the comparison between the test group and the control group that the records for

the concentration to one point significantly increase in the test group as

compared to that of the control group.

Test Example 7: Effects of Theanine on Brain Waves During Long-Period

15 Endurance Physical Exercise

The subjects were 15 healthy males (non-smokers) (average age:
27.9 years old, average weight: 83.5 kg) who have been trained for endurance
and staying power, or done such training as weight lifting. None of them were
taking medication regularly. The content of the test particulars was provided by
20 informed consent. Having confirmed the absence of a cardiovascular disease in
a preliminary survey, the subjects were divided into groupé (Groups A, B and C)
according to their physical exercise abilities, so that the physical exercise ability
was almost the same level among the groups. One of the subjects dropped out
from the test due to illness, so that the test was finally conducted with 14

25 participants.



(2) Results Figure 15 shows the records for the concentration to one point
(average values) of the subjects (for each group) in Experinments | and ||
It is seen from 10 the conparison between the test group and the control
group that the records for the concegfration to one point significantly
increase in the test group as conpared to that of the control group. Test
Exanple 7: Effects of Theanine on Brain Waves During Long-Period 15
Endurance Physical Exercise The subjects were 15 healthy nmal es (non-snokers)
(average age: 27.9 years old, average weight: 83.5 kg) who have been trained
for endurance and staying power, or done such training as weight lifting.
None of {fiem Wieodt aki ng medi cation regularly. The content of the test
particul ar's was provided by 20 inforned consent. Having confirned the

absence of a qqfeobr@ﬁﬁﬁﬁwy?r&s@m@%ﬁdwed gegr@kﬂ@MAﬁ{ YeSUriSih tedtfie subj ects
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thereaft g5 ne@0qhk BcyR Pl O IMNE AT KGbint where he became thoroughly tired
(until a point where the subject could not maintain a given load for 3 minutes, the
10 load being increased in 5 stages). The final load at the point where the subject
became thoroughly tired was defined as the maximum tolerable load of the
subject, serving as a standard value (the total length of loading time was
maximally 16 minutes).
The method used in the determination of brain waves during long-period
15 endurance physical exercise in the main test is shown in Figure 16. The test was
performed at the same hours in the morning (8:00 am, 8:35 am and 10:20 am) of
a fixed day of the week for each subject. Group A was allowed to take the
control beverage prepared in Comparative Example 3, Group B was allowed to
take the beverage containing 50 mg of theanine prepared in Example 7, and
20 Group C was allowed to take the beverage containing 200 mg of theanine
prepared in Example 8. The subjects were also asked to regularly take breakfast
(395 kcal) 1 hour before the test.
Brain waves were measured during physical exercise loading according to
the procedures shown below. Each subject was ask to put on an electrocap for

25 the electroencephalography and pedaled the bicycle ergometer, with the load



to pedal the bicycle ergoneter until a point where he becane thoroughly
tired (until a point where the subject could not nmaintain a given |oad for
3 minutes, the 10 | oad being increased in 5 stages). The final |load at the
poi nt where the subject becane thoroughly tired was defined as the maxi num
tolerable load of the subject, serviby as a standard value (the total

| ength of loading tinme was maxinmally 16 m nutes). The nethod used in the
determ nation of brain waves during |ong-period 15 endurance physi cal
exercise in the main test is shown in Figure 16, The test was perforned at
the sane ingrgrsed in fivestepy HpayO (8 abmitatioBoBpedalingria thonpximmm of a fi xed
day of the week for each subject G oup A was allowed to take the contro
bever age tpleegdle dend (stangiaphrabtained EX&Wﬂﬁ@hBHH@Wd@ﬁ Bpeedicallyovash to take the

beverage containing 50 ng of theanine prepared in Exanple 7, and 20 G oup C
was al | ox&ngepbcwwqdn@edbbngif@rg%m@meamrzmjl obgiepyl & 4tandahmirutepirepar ed i n
Exanpl e 8. The subjects were al so asked to regularly take breakfast (395
kcal ) 1 Isubseduenbsteptthelhesibjemitemdireemmusdmedabng,andddhd snbjegt plagsi cal
exerci se |l oading according to the procedures shown bel ow. Each subject was
askSto pwtskcdﬂcalgayedoam toolesp 3fminute maakereslent of bemun aydveb ogithphiyegesd pedal ed
the bicycle ergoneter, with the load 52 increased in five steps fromO W at
initiati cosed, pefbat thfglntaketdféhﬁmt rubstanagl (bewtrage) @A) (st andard) obt ai ned in
the prelimnary test. Specifically, each subject continued pedaling for 3
m nutes in eadiadhfbesergee Wag takdn hetween@2hantd30 minutssbftegthertegsnmpg5. The
subj ect then discontinued pedaling, and the subject was 5 asked to | ay down
to take Dfrthetdst Thesafterygetialifg maairestavedst, theindximium wlembleloadddr bef or e
the intake of the test substance (beverage) (M).

each subject, and the brain wave measurements were taken in the same manner at

10 30 minutes (M2), 45 minutes (M3), 60 minutes (M4) and 120 minutes (M5) after
restart of pedaling. The electroencephalograph used was MediSyst (trade name,

manufactured by Linden Co.).

(2)  Results
15 Data on the appearances of 1 wave and $2 wave in the subjects at time
points M1 before the intake of the beverage, M2, M3, M4 and M5 after the
intake of the beverage were averaged for each group. The results are shown in
Figures 17 and 18, respectively.
It is seen from Figures 17 and 18 that the appearance of § waves, which
20 are known to appear during irritation, is suppressed in a concentration-dependent
manner on theanine by taking a theanine-containing beverage, as compared to
that of the control beverage containing no theanine. As the endurance physical
exercise is continued for a long-period, mental fatigue is accumulated, so that
sports performance decreases, wherein the appearance of § waves is detected.

25 Since the appearance of § waves is suppressed by taking a theanine-containing



Each beverage was taken between 22 and 30 m nutes after the beginning of
the test. Thereafter, pedaling was restarted at the maxi numtol erable | oad
for each subject, and the brain wave neasurenents were taken in the sane
manner at 10 30 m nutes (M), 45 mnutes (M3), 60 m nutes (M4) and 120

m nutes (Mb) after restart of pedaling. The el ectroencephal ograph used was
Medi Syst (trade nane, manufactured by Linden Co.). (2) Results 15 Data on
t he appearances of (31 wave and (32 wave in the subjects at tinme points M
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suppressed in a concentration-dependent nmanner on theanine by taking a

t heani ne- cont ai ni ng. beverage as conpared to that of the control beverage
cont ai ni L f;Lur ance physical exercise is continued for
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and safely can be exhibited by (1) suppressing psychological influences and/or
10 physical influences caused by various factors during working, learning or the like,
and (2) suppressing psychological influences in psychogenic physical exercise
dysfunctions mainly due to tension, shriveling, lowering or lack of concentration,

accumulation of mental fatigue or the like during physical exercise, respectively.

15



be effectively and safely inproved, and actual sports performance
effectively and safely can be exhibited by (1) suppressing psychol ogi cal
influences and/or 10 physical influences caused by various factors during
wor ki ng, learning or the like, and (2) suppressing psychol ogical influences
i n psychogeni c physical exercise dysfunctions mainly due to tension,
shriveling, lowering or |lack of concentration, accunulation of nental
fatigue or the like during physical exercise, respectively. 15 54 CLAIM
1. A use of theanine in the manufactgre of a nedi canent, a food or a drink,
for inproving mnd concentration during working or physical exercise. 2.
The use according to claim1, wherein the nedicanent, the food or the drink,
reduces R waves in brain waves. 3¢y Thgguse according to claiml or claim 2,
wherein the nmedi canment is a pharnaceutical conposition. 4. The use
according to claim1l1, substantially as herei nbefore described with

reference to, the anpl es. ) .
1. A use oFxhenge in the manufacture of a medicament, a food or a drink, for

improving mind concentration during working or physical exercise.

2. The use according to claim 1, wherein the medicament, the food or the drink,

reduces  waves in brain waves.

3. The use according to claim 1 or claim 2, wherein the medicament is a

pharmaceutical composition.

4, The use according to claim 1, substantially as hereinbefore described with

reference to the Examples.





