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The present invention relates to a composition for improving mind-

concentration, and a method of improving mind-concentration.

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 orde; 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
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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




The term "bi o-f eedback"” is defined as "an operation of converting person's
(changes in neural and physiol ogical reactions (for instance, skin 25

t enperature, nyogenic potential, brain ves, heart beat, and the like) to
c %3 external information, and transmtfing the information to the
person.” Cenerally, it has been known that human shows the best
performance when human reaches its optimumvigilance |level. The term
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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 Laid-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,



that the vitam n deficiency causes wong influences to sports performance.
Therefore, in order to maintain/inprove the sports performance, an athlete
is 25 instructed not to neglect the intake of vitamns [J.J. Sports Sci.,
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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 from 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




enhanci ng aerobic ability during physical exercise by giving an n-3-based
fatty acid as an auxiliary neans for inproving staying power. Also,
Japanese Pat ent Lai d- Open No. 2000-26304 di scloses a technique conpri sing
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stimulants such as amphetamine-associated compounds, caffeine, cocaine and
ephedrine, narcotic sedatives such as morphine, protein anabolites such as
protein-anabolitic steroids and B2 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,




(1) psychol ogi cal influences and/ or physical influences caused by various
factors during working, learning or the like, or (2) psychol ogical
|nfluences in 25 psychogeni ¢ physical exercise dysfunctions nmainly due to
t ensi on, shriveling, |I 6 lowering or lacR of concentration, accumul ati on of
ment al fatlgue or the like during physical exercise, and a nethod for

i nprovi ng m nd-concentration. DI SCLOSURE OF I NVENTION 5 As a result of
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conposition for inproving mnd-concentration, characterized in that the
conposi tion conprises theanine; [21 the conposition according to item[1]
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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;
[S] 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




25 BRI EF DESCRI PTI ON OF THE DRAW NGS 7 Figure 1 shows experi ment al
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
showi ng the record for the one-point conéentration (average value) of the
subj ects (for each group) in the one-point concentration. 5 In the chart,
each bar shows the record for the one-poi nt concentration The statistic
processi ng was c¢ nducte by St udent aire i s L near
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Student pai Te# of-the tgst far ommrgﬁ% ‘HH}%C%P‘i?P aipn i on BW‘HQ"OPH‘E‘ W i onnai re
totaling results_on the xt e concentrati f the su ectsdrlng
readi ng. Fi gure Blguieg15a aEFr "i‘rtts PEHE eﬂﬁ%‘”ﬁ}&@%f eo‘?ﬂ‘?ap‘l)lé‘ CAN{IAYOResul t s
on the nmaintenance of conce tign of the Ll.bj cts dutin di.n Fi gure.
6is ali ne&”e&gfpwl‘é?)c%t QSF ‘EFrﬁaCBfgr k‘n(t QP%\@QIWA:I%&&?I% ‘ftloqRS t he

uner peal | f Mieahagh eaqﬂﬁ%%rxsh@%%?théﬁ 3 o G Gine RoNE! SANFRBRAGPT I i ¢
scor eb(eg'VQP'aB StPIREFSIRE 198 cobiried by SPAHTebRIGHEtn) | -t he Japanese bow
[ine segent E?Sw%*l%ébgéaﬂﬁw%?&m@ shﬁ%%ﬁ%h?esﬂ{;ga vhd ovetose vaide S oh s
standard deviatio D). The s essi.n was conducted by
St udent pai Sehjegts ggteach,g&m;g gt \E‘% i &Fesghi'ﬁ? SEaItl'éaF REPGCATNE N Bnt  of
quest | onnal PerGkmerLyy Shdsas ameet i e“zé Shoot i ng. In the chart, the bar -
' nd Cl%t es the ex ‘iagqltre 9A)tfls taepqg Iclc‘n)art sﬁ owing tlhlera%egt?(%malre 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



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 bar chart showing the extent of concentration
‘(average value) of the subjects (for ea8h group) according to the
guestionnaire survey in the 5 Japanese bow shooting. In the chart, the bar

I ndi cates the extent of concentration, and a |line segnent drawn

perpendi cularly from an upper end of the

b t and devi.at i
(5 D). Thedtaii perpoudigpBERdeoGERPE SO OE (DR HPO UL PTEHOD pst

Figure 10 is a flow chart showi ng the procedures, for the Prelimnary Test
10 of the t@sD.)ofhe ﬂﬁ?lﬁ‘vqﬂ@cﬁ’ﬁsh& PEACeR ?ﬁ?&gﬁﬁt?&méag?ﬁ] t'ﬁ‘?% e shooti ng.
Figure 11 is a bar chart show ng score qilaverage val ue) of the SUb%eﬁltéi (for
each group) in tHiguse P is pae chag showme the exteal of sprceniiabiop {average ¥al t he
score, and a line segnment drawn perpendicularly froman upper, end of the
bar shows ef axcnfabwc@e(fpa@a@grpsp%morm terthe Auestionpaise sueydn ihe
conducted by Student 15 paired t-test. Figur,e 12 is_a bar chart show ng the
extend of tlapenese beweshagting.alnthe ¢rart, thebarpdicates the gxtept o cgnespyption,

according to the questionnaire survey jn the air rifle oofing. In the
chart, the #adailingisegment @WéVbe?fEﬁP‘?‘SPiaF]é’rfg‘i“Brﬂn uppgr snd Pigi%ég § drawn

perpendi cul arly from an upper d of .the bar shows sta darcg devi ation 20
(S.D.). Thestsn rdsﬁﬁ%“kﬂ"b&@s)’r %ﬁétlﬁfmeewwgwa%%fﬁ}ﬁe BYS Gntt est .
Figure 13 is a bar chart showi ng the extent of concentration (average

val ue) of th%if@hbqut:-ts (for each group) according to the questionnaire
survey in the air rifle shooting. In the chart, the bar [ndjcates_the
extent of concenFiguredf,is adlnw ghant showwmpnibgdresesuresfor %hﬁ‘gﬁmé‘?ﬂyrﬁtom an
upper end of the bar shows 25 standard devi atiﬁn (S.tji).). The statistic
procedsi ng ohthedesidfios imprayingmindreongentration 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



paired t-test. Figure 14 is a flow chart showi ng measurenent procedures for
.the record for the one-point concentration using an attentiveness gauge.
Figure 15 is a bar chart show ng the recgrd for the one-point concentration
5 (average value) of the subjects (for each group) in the one-point
concentration. In the chart, each bar shows the record for the one-point
concentration, and a line segnent drawn perpendicularly froman upper end
of the bar sho standard deviation (S.D.). The statistic processing was
conduct ed fatest paired t-test. Figure 16 is a di agram show ng the
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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 1 wave in the subjects
(for each group) during a long-period endurance physical exercise.
Figure 18 is a graph showing the appearance of 2 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



various factors which acts negatively during working, |earning or the Iike.
JAlso, (2) actual sports performance of an individual can be exhibited by
suppressing 5 psychol ogi cal influences in various psychogenic physical
exerci se dysfunctions, which negativelyubct on the exhibition of the
sports performance. The exhibition of the desired effects of the
conposition of the present invention is based on an action for inproving

m nd- concentration found fqp the first..tinme for,.theanine, contained i,n the
CoOnmposi t i on@ffmeweiqaémﬁg' igteney RE i kg canbe s@e&gg&y ARd é?fr%gf mproved
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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




The term "sports performance"” refers to quantitative abilities such as 5
.physi cal strength, technical skills and physical exercise abilities; and
qualitative abilities such as information-processing ability such as
anticipation and judgnment and nental abiliities for suppressing
psychol ogi cal influences in various psychogenic physical exercise
dysfunctions, their abilities being exhibited during physical exercise.
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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-



5 m nd-concentration during, especially, physical exercise, it is deduced
.that theanine acts to reduce R waves in the brain waves generated during
tension, anxieties and the like, so that_ such an action is exhibited. The
conposition of the present invention doks not have a concern of the
generation of adverse actions as seen in the conventional drugs, and can
be safely used. 10 According to the conposition of the present invention,

the m nd- concentration can be inpraoved durjng working, |earning or the

li ke, so th&enCEREFAHOY: (]ﬁéf%m}@@'ﬁngrﬂfilﬁggél%@?&m%‘i‘g% CFﬁ?’I(giences and/ or
physi cal inf|uences, cap be effectively suppressed, V\/nereb‘\{ WO k(gﬂg

ef fi ci ency, blasypthesis afdegradagion of gneuriranSpUterar § precuFsor it VSP%} d safely

i mproved. Al so, such an effect has been 15 found to be j.nt ai ned.
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inventjon is . syitable for inmproving.mnd-concentratiap. durjn rking or

| ear nitng.  HEVBI-CORgeFafipn Gurings capchislly, b IGALE RISt AbIRING MR using t he
20 body and the brain, and is not par]tai gul,arly limted aﬁf long as it is
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defined as studyin d .learnjng, or |earning new kn edge or. techni ques,
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definition given above. I.n such cases, the hi biti on of, the acti.on for
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with, for instance, Test 13 anpl e sef forth below ((1) determ nation of
state of coft@hy PiCBHVB‘?“O"‘QEfYHEJ:ESi g ggggwa Y ¥ veness gauge, and (2)
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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 és it is encompassed by
the definition given above. Also, “learning” is generally defined as studying and
learning, or learning néw 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



Ni ppon Sei shin G jutsu Kenkyusho), and keyboard continuous typing test. In
other words, the exhibition of the action for inproving m nd-concentration
by theanine can be evaluated by confirning, for instance, the inprovenent
of accuracy in the work after the intaklé of theanine as conpared to that
before the 10 intake of theanine according to the above-nentioned nmethod or
the like. On the other hand, during physical exercise, the psychol ogi cal

i nfluences _in varjous piychogeghc physi cal exercise dysfunctiogs, whi ch

pre

negat i vel y Brample 1 setforthihelowi(Oh detergypatian pestate ofonsentzationsg ssed by

the i nmprovenent_ of the m nd-concentrati by the conposition gf the.
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but in conpetitions performned,fo he purpose of deciding winp . or_]oss. The
exhi bi ti on e insEument Qfrotayy ql%f%fﬂ%gprﬂlg%ﬁm (manBtactirsH b@fFP‘i]Wég‘lﬁhe in
such cases can be_eval uated reduction i.n (3 20 ve in,co i son of
the c&se whKegy® ﬂ%gn):ﬂic lga'ﬁggpejhﬂdm‘?‘g?]e?’@@l%é"‘% (Z{Qar\é\@ggtur%éy ﬁﬁweani ne is
adm ni stered, R wave, ((31 wa nd/ or. 02 ve ein determ ned with an
el ect roenceHH%H%$%E§h“‘(‘§'H‘é’&§B%SWdP’@g%b&?ﬁ‘gﬁf’% YRSdyYPHg tEﬁtn\gIEn) in
t he case where theanine is, not &d i ni stered., and in the, case where, theani ne
i s adni ni st ethegwards she exhibitjon actigg fesimprovingmind-corcentiation ban be 25

eval uated by the instrument of rotary disk foll ow up povenent nuf act ur ed
14 by Takei theprineicsgyhs qvakuated By catlflrémng«&re%taa%ége (lﬁﬂm}ﬁ&&n&ggd by | naba

by Taker K GCURBIR tReRGTk i i DElroR e haiap 25 FRRPRERE et BRIOHGte: K ki
br a1 10 e eintakemal WRBBE ACEOAEG BeabaTt e Fuhod ol HISHREr om cer ebr al
cortex 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, p wave (B1 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



when the brain is active. The brain waves are classified by their
,frequencies: Those having frequency of 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 having frequency ¥ 4 to 7 Hz are referred to as 0
wave, those having frequency of 1 to 3 Hz are referred to as 8 wave. The
(3 wave is a brain wave observed when there are excessive psychol ogi cal

i nfluences |n ychogeni ¢ plysi.cal exercise dysfunctions. ri ng physi cal
exercise, (Y Aakel ReEReSr SRR Yo aﬂmtwme%%yg&s(m@emﬁdgé Iggba
"nervousness_agar]j " I gye accunul at i In 15 such es, the

) or fati gy ) § at
mi nd- concentV&en Kagakt Kogyp géh%wtrBWP&Pgﬁo‘il)éf%P%ﬁ?rté‘H? itsg'nﬁlh‘hflacwé‘é‘i ual
sports performance, _cannot b xhi bi ted. The conposition of the .present
i nventi on abBydaKgl K@a[}g@gxmg@, %ﬂ‘é‘sﬁéﬂ%mt%roggﬁﬂ’-ﬁf?@“fﬂw i‘ﬁkel cise, so

that the p chollggécal I nfl uences in psychogeni c physical exercise

dysf unct i onS0gJA S )-suppressed frombeing in excess. It is deduced that an
appropriate vigilance 20 | evel is naintained by such an action, thereby
resul 3 ng in t he Ihg@RPevemshtioned ﬁwevmwec%@émavmw SCAR 1B BH*Bpr i at e
tension is favorabl e dyrin hysi cal ,exercise. Als the vigilance |evel
shoul d be n¥aNeSianddhe Orainegvesiare peivg Vqlwgﬁﬁagmt@fgffﬁm ee1sPral COHEX cal

exerci se over, a |ong .period of time with sports performance nai ntai ned 25
at a certai whrseJLtP Br%ee%a%nwg mgﬁww@@%ﬁﬁe qlweﬁ*ﬁff'aﬁ?ﬁéq eQuepigies:

appropriate_l5 vjgilance |evel i Lnt aj ne nd the m nd-g¢oncentration can
be irrproved:r}‘ﬁ?ﬁ hg‘aﬁg TeauEnen pf é%%”?#gﬁz éﬂ{&gﬁﬁagmr%@eés GHeyl toerse, but
aceording 18 v dassduvinbieatoncyiod SioclhBE aaRiATEOLD B Heverodhotse

achi eved quantitative i mprgvenents in_ 5 additign to qualtative

i mpr olfknent gaYlﬁg Eﬁﬂ’-’t@%@%a&@%é{e wdered fo ag? wavesthose havingdreauenske of
an individual can he effectiyely, safely_and sufficjiently exhibited.

Met hods for oﬁﬂég%ﬁaam%aw%@ é%‘éd"qvﬁt Pa¥ER 2 FR}EH‘%IQV&P sgEYedde an

when there are excessive psychological influences in psychogenic physical

exercise dysfunctions. During physical exercise, 3 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 § 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 exerciée. 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



organi ¢ synthesis nethod [Chem Pharm Bull., 19(7), 1301-1307 (1971)]; a
Jernmentation nmethod (Japanese Patent Laid-Qpen Nos. Hei 5-68578 and 10 Hei
.5 328986) a nodification nmethod in which ethylamne in the above net hod

is replaced by an ethylan ne derivative uch as et hyl am ne hydrochl ori de; a
met hod in which pyroglutamc acid is reacted wth ethylam ne hydrochl oride
(Japanese Patent Laid-Open No. Hei 9-263573); a plant cell cultivation

met hod (Japa Pat ent Lai d- | 123166); a nethod o
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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.



hi gh- performance |iquid chromatography (HPLC) using ODS columm, and 10
detecting and quantifying with a fluorescence detector, or the nethod
conprises separating by HPLC using ODS col um, and detecting and
gquantifying at a wavel ength of 210 nm Hne conposition of the present

I nvention may further contain various mnerals. The conposition conprising
the mneral is nore preferable because 15 there is exhibited a further
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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



10 needl e, basil, patchouli, bitter orange, fennel, black pepper, bay,
.pepperm nt, berganot, mandarin, nyrrh, |enongrass, rosemary, grapefruit,
cedarwood, citronella, sage, thyne, tea tree, violet leaf, vanilla,
hyssop, eucal yptus, line, |lenon, ylang-¥1ang, cardanon, clary sage,
jasm ne, geranium chanomle, Bulgarian rose, rose, olibanum |avender
chanom | e, geranium sandal wood 15 neroli, verbena, petigrain, vetiver,

maj oram | enon baI é\i\/bl i ssa ffl ci nghl%% ros d Hypericum St. John's
wort, and kﬁ%k%\ﬂé ong Oﬁr”éP Of er?) rmnt, berganot,

| an | ang, gerapi um ,chanom | e, vender .. Wort, nd
hanakawa.  whi oh e e %n%frw@r%a%%H%P%ré'epgﬂﬂsﬂﬁeﬂ%Mﬁmnemﬁese

her bs i ncl ud but are.not limte extract ssential oil erb
tea. 20 TheSHlie Lareiniacemibeis. ey vg?@%éﬁuwﬁt&%x)sw Angeben’ o
for exanpl e, %or am, nﬁql ﬁds such ?,s al ani ne, %lzl ne, 25;“ ne
acetate, ar ﬁ?lﬁiﬂﬁ 9‘69’66 vt ’p%&‘})'a BYPR &INNSEIEH TS 0d€V§ i ne,

cystine, glutam ne, uta aci nd a,salt, thereof CI ne, histidine
e o o erarmRa i g;gmarqwém?b%ea@éﬂéﬁ (ggnf)fl@m)nge Ry odnend cal ¢

oher o enophCRonB S 8 68 B Aot
val ine: D hgl A heyseldae wﬁ%sﬂa?%gﬁwé B B e bl
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thiotauri necftlrnocrlle:ll%Ios?atgael,J ﬁyrr]r(lae, téraht?eé/ v181n} Peaf, vanlill?a,sriyssop, 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, glutami.ne, 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,



but 'is not particularly linited to, for exanple, vitamin A vitamn Bl,
Jitanin B2, vitamn B6, vitamn Bl12, vitanin C, vitamn D, vitamn E,
vitamn K, folic acid, nicotinic acid, |ipoic acid, pantothenic acid,

bi oti n and ubi qui none, as well as derivHtives of these vitanins. The other
materials and raw materials which are 15 acceptable in foods include;, for
exanpl e, aloe, royal jelly, nelatonin, placenta, propolis, isoflavone,

soybean lecithi,n, e ol ecithin, eg ol k oil, .chondroitin cacao
mass, col | afj@asing iaﬁagéflpeﬁﬂ AmingALids Tueh, 2 FaniRG Qyetetne ke salf oa
tochu tea (([Eucomm a ul poides), Chjnese wolfberry tea, oolong_tea, nulberry
| eaf, Rubu %@@?&%Wﬂ@% PE?F%‘)H&I)"‘W%& ganing-tryptaphanand ¥lineyomri ds,
functional 20,materials such as sacchari des such as, ol i gosacchari des,
dietary swedifppeds sa@-slée%alynmebeysgelaﬁayg eJysirpiecid pheay BATas: sms
such as bifidphacteria, an red koji; nmushroons such_as agaricus (Agaricus
bl azei), Hi and %ﬁ lik& M50 HhiFSE 31e %@@i@mS#tPéhﬁbegL-&m@Pt@l&ﬁwi\ﬁ

bl ueberry, prune,_grape, olive, Japanes apricot, and citruses; seeds such
as peanut . HosERE L akeining and s pasiioe.andam Xares Shsreal: e priaksalobam pepper
chili, Welsh onion, puppkin ourd, carrot, 19 hurdock, jute |eaf

(Cor chor s aRRaHiBER B pptas@n Siparals; Shssieniof 3n amns aEikwshiasdr, | eaf
veget abl es, tupers, aﬁd beans. seawee such %Z@\gﬁkane; i shes; neat,

poul try, anBthXiRYsEiRRRYdroghipride; ampectylamipg art réiacelyiaysisdng nuglaied
products, crudel 8urifi d Broduc S, %ur.ifieg prodycts, processed products,
and 5 ferneffl dﬂ%‘? algdrsubglances uchiag @dening 79d\ AERPSIRG PSRN0 aGidsarre,

gi ngko leaf, _and the functiopal npaterials such as soybean peptide are

pr ef er abl e. SUGh asfRralandne; anamme acid metabolite sudnirdistamine dihydrechiprdesnt

i nvention, a food conposjtion or .a phar rracgluytpi cal, conposition is

pr ef iabl e, YRAHAOPWITIC\AC e, Hiotauging @nd wpptavying o L herdtamin includes, 10
The food co
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theani ne. 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 (Evcommia 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,



Spetifically, the above-nentioned food according to the present invention
ncludes a solid food such as dry foods and supplenents, and a |iquid food
such as soft drinks, mneral water, |uxury beverages and al coholic
‘beverages. The 15 solid food includes, But is not particularly linmted to,
paste products, processed soy products, nousse, jelly, yogurt, cold
confectioneries, candies, chocolates, gum crackers, biscuits, cookies,
cake, bread and the like. Also, the |liquid fgod includes, but is not

parti cul ar | Yurdogky jage tesf (Eerchorus sanselainegatlicaperyllt, orasabbiomalg, ack tea and
herb tea, fruit juice conc?ntrates, reconstituted juice concentyates, 20
fresh j ui cescallign.dgak yegetables, sulers.sand; heags;seawesds sHch asgvakame; fishese, fruit
j uice- containing beverages, mxed fruit/vegetable juice, vegetable juice,
mi neral wat Bieat, poatten Rdsvhale yesakgand careals; af wall 85 thaly extraats, idrigdy er age,
Japanese sake, beer, w ne, cocktails, shochu, whiskey, and the like. In
addi tion, tpedusts gerdely putified prasiicts, PYFTieH produgis,deerssedpeductss and not

25 particularly limted as |long_as the pharmaceutical _conposition conprises
20 t héani nefermentedprognets andithe pike, smeng which eeppkilisesamegingkaleplof

sol utions, suspensiaons, powders, solid nolded products and the like

wi t hout bei dad theafunctionalmyterials sush ag saykaas peptide sropreferahle. pr epar at i on
forms of the pharmaceutical conposition include tablets, capsules,

powder ed agent s, Iyadgitioasas therfermod theFemppsiHRe of Ake present; ipgention a
pharmaceutical conposition can al so be, used.i,n ¢conbinatjion wth other

medi canent sfood ¢ntBpesitor 6F aphapmacaidicaheompesitien &5 prsferblen fropt tigent
invention is not  particularly limted, and there can be used general
processes f BiewWnospoLits sHtability for ﬂtﬁcﬂe@r}’ BSCredi canent such as a process of
powder - mi xi ng theani ne _and other 10 raw materials;  ,a process of dissolving
t heanithe and ot hdhefaod sampesition acgomling i therpresent inveatian engepasies miobn;
and a process of freeze-drying the m xed solutign; a process of .

spr ay- dr yi ng§hkyrefoadcampnasing thganineutalsee fegd addjtike 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 béverages. 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 juicé 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



t han t heani ne which can be used when the conposition of the present
Jnvention is prepared can be sel ected 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?0the 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
conposition of the present invention after the preparation i ef erably
Wthin the HiSGUmEndiRriBNaRCs NG BheAmackRtes cormsikies be Ay oL sOLRIORS: ne i n
the conposition. In addition, the rmaceutical, conposition of the
present i nvé?ﬁH38ﬁ08§rP%ée§F’eﬁ9é¥déB°’g{} AP t%l?ﬁ“ibhet hlgegﬁiltipgubgplng
conventional nethod,..together w or lLnstance,. a.kno rgani c or
o gani o PERCHRDLI BRI Theretdh R R iR O BRI Ear b nder
stabilizing ent, an the ll.ke, so,t the content of theanine in the
har mceut | BATERSHBEH speRtioh inco RBlathaoR e homdiret GEERSr EPISH ¢ hi n
t he above-nentioned yange qf . t preferred 21 content of. theanjne in the
conpos ¢ onhgalth gyt aadshe Bfe Thedhaface kel tBhoSioh SELAIdE Lse o
t heani ne in the, manufact.uri nﬁbOf t he medi canent for inproving
m nd- concend$edt inggPmRInatien WitLOthGEMEJCamelis nhodi ment of the present
invention. 5 Further, in,one errboggth.lnent of ..t he(éei)ilesent ' nven{.i omS there is
provided a met hAHPTASESY 108 PECRATIE A FOMPOSHION Of TG RrESEBHITVELtiAY 18 not
adm ni stering_theanipe.t an..indivigdual .. Accordi ng to the nethod I nce
the. m nd- coRGEITAY B phbiern g Phiflxid eSPPrhssty el rebraon o2
effectively i t hout any cqncerns _on the enerat i.on of advers ction, the
method i s eRpuber 4 medifament ich A% a Bioses of BV mixihehedng afd aties
efficjency, or ki.ng, actual spaort erfaornance ;of, the individual
exhi ol oc " ESpaanf: &pratse PRSI RE MREERE SPd Bnord B BRGTRIATE of ¢ he
m nd- concentration i.n a si tklat hﬁn where the abj Ect t% be %t ai.ne(g is clear.
From thi's vPoEBt R &ve AaterRolition 832 Arafsy S rezbro fgdns Mkt ng m na-

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 food 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



conentration during working or learning. In addition, the nethod is
Suitable for 15 the inprovenent of the m nd-concentration not in nere

physi cal exercises but in conpetitions performed for the purpose of
‘deciding win or loss. Here, the term "i#Hividual" refers to, for instance,
a mammal , concretely human, a horse, a dog, and the |like, anong which the
nmet hod of the present invention can be suitably wused for human. 20 In this
enbodi ment, in general, . as tge ef fective dosage of theanine for obtaining
the desired cemeg&pgtl@anménﬁ @ SAMPOSIHOR 3610 the ¢ase of preparatiomohihedeod: he

dosage is, for instance, preferably fromO,01 to 200 ng/ kg wei ght, nore
pref erably FPEPOFIOE. ﬁ@%%ﬁg%fhepwnmwa@f \mﬁﬁh?@m%m%@é there are
sone di fferences  (age, .,sex and the |ike) be en i ndi vi(ﬂual s, .t he dosage of
25 t heani ne INATQYIBE FHBdSONCERIEAAN isrAlS DTS v anE TERAgITE: ehiwerrestiies
gi ven above., 22 The dosage of the theanine may be appropriately adjusted
dependi ng upB®IRB. ki nds of perfornmed working, learning or the like in

order to obtain rking efficiepcy, |learning efficiency or,the |ike
desired for each\ﬁﬁ‘)‘ﬁéﬂilﬂw,e“&o‘ﬂ@%‘eﬁ’ﬁﬁ%ﬁg’f hIV2BHOR Pffrﬁdﬂoﬂlﬁiﬁgiacal
exercise with l(ili(s)%er.ent optimal, 5 vi gi | ance | evel. requi.r.ed between the
kinds in or §&the QTHFH?IHV&&J‘PP@‘B@?’CF HAHOR CORRIISING AAMERISICHAR heANNE Hya) .

In order to admi.nister theapine, ther . be .used {heani ne per se, or the
conposi ti on2BAn lﬂécf“ﬁjieééﬁ?r ’%é‘hfhedﬂ?t?‘ﬁgg%éi’%mefnméC?‘HE?H"@BB{%8§ thS on or
phar maceutical. ¢ n'i)osigion. Al so, tlhe dm ni.stration nethods, the nunber of
10 adni ni st ViRl eaLbe el safaly v eFectvelnuthaet anyconcemsansenos
particularly limted. ,For instance, the. theanine may be adm ni stered

Pt hi -t he. HEBSAHORSARAUSR SERPBADE Moo i A dOR I mBE B B P OBF PEded i n

pl uraJf times,..preferaply. by for.al adm ni.stration, to the above-pentioned
Pl viQual | SHIGPRTASH Faring RIGRRCY, 68 FakiRe Brtughiparts Rsstormagee of thehe

present | e i{/f)cﬂlafgﬁliglete&d Eis{)]ei:cslgl?)g,ef\gé rrIe(t)ﬂod 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.



15 i nstance, before work, preferably 5 to 90 minutes before work, so that
.the working efficiency can be effectively inproved. The adm nistration
during work is effective for maintaining the working efficiency. The

t heanine or the conposition of the presént invention can be al so
effectively taken on a daily basis in case the theanine or the conposition
Is required to be taken. On the 20 ot her hand, the theanine or the

commoSL L1 o015 e S FIEThou e B e BB SepehfeL B P o
e R TS B e e R retR ] | oY
oSt eaL e YORh B RSt BF BRI FRERL S 25 o
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the physi Callirrllipgcf. Lﬁglrcl%gtagge,%ﬂe kﬁ]edalrﬁ/r{edﬁjlg)ll b8 2dministered 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



compared to those of daily work or the like when an individual is assigned
.as a_ task of carrying out a certain business wthin a given tine franme, or
when an individual is in a situation where an object to be attained is
‘clearer, such as inportant presentati orbefore a public audi ence, and an
entrance exam nation. 20 Therefore, the intake of theanine before and/or

during work or the like will be effective. Each individual can realize,
for instance, alleyiation of fatiguye, |nprovenment and mai ntenance ,of
concentrati B® ,alspé‘é{f‘auwslg/ BKen PR  bagifdniggse Hﬁﬁ tﬁaealuue OR heenmrpemtion

| earning or . the |ike with the inprovenent of the m nd- concentration. Al so,
t he work, tﬁéeﬂéﬁﬁﬁﬁﬁae&k@he | i ke can be carried out 25 accurately and

rapidly. 24 The hi biti.qn of the desired effects, by theanine used in the
present inventi @RCcE br*?*‘é‘l‘@@éhﬁ&tsbre &ifeﬁlf‘(sebye ARINg dsgehin HleiR,fﬁseﬁ’équi red in

an individual which, are different dependi ng upon, each of, jindiy| dual

physi cal ex#Mentgn is §Eﬁiﬁvaf!§§°é’ta%l?}l%af‘f?&&\%ﬁs,f%ﬂ%?(gﬁ%%fh gldyaﬁ)ér Ichstfise of
bal ance. Therefore, the.5 conposition of th resent inyention is effective
for all sorﬁ%fﬁif‘?mpq‘ﬁf?ﬂgglg“ WOk deamng; or tﬁ@ﬁ‘&ﬁ ,tﬁf H@}Sﬁygﬁéﬁ?hé&er ci se

includes track and fjeld athletics s short di stance, mddle

di stance, rEPRPre F@Ph&?}nqré?@é‘omrﬁgﬁp%ia@ﬁ@&%,tﬂeb‘BPHJ‘(%’EﬁDttS' okhot put,

javelin throyw and ha r throw, aguatics such as swim race,. . diving,

synchr oni zeBHIESHHASHYE GUSHt*’gO“bH} gﬁ SpHs waﬂéie@a&g %&(flél? Iiees idathal | |
tennis, vol|eyball, handbal], sqccer (football),  field hockey, softball,
basebal | , aﬁi{@%ﬂm@&u&s e\%d:rqté%éﬁ lrllznltagm,,drmg&ynfaam%blilq onthér i can

f oot bal |, Ligcr(iss.e, bow | nP, gﬁte bal |, q%d e ball.and billiards;

gymast i cs SkerPlaginga mppicel msTyment ax the i ,891%%%&% presegitiong sport s
such as boxiélg, f.enci ng, jku o, taekwondp, wrestli n?, karat e, N ppon kenpo,
ai ki d® kensdiculation, fypmg & E%Pﬁ?é i VPEnnGexamipation g1 8 pradectin asych as rifle

shooti ng, arche and Japanes bow shqqti ng; .hor senmanshi bj cycl e race,
mot or cscl e%&%t%@% gi%pgpfaggea% eql e, agd the learr{lrr?g ?nch?des, l)u%/ 1S 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.



the®like; aquatic sports such as row ng, sailing and canoeing; conpetitions
.on ice and snow, such as skating, ice hockey, skiing, ski junp, snowboard
and snowbal |l fight; badm nton, weight lifting, Sepatakraw and the |ike,
without intending to 20 limt to these24lone. In the various physical
exerci ses nentioned above, especially, it is thought that in a sport which
IS purposed to decide win or loss, not nere a physical exercise,

psychol ogi cal influences on an athlete gregt I]\{ i nfl uerzfrgltsht he results, as
conpared to t hosBheéxhihiion-ofi the gegised effcets Oy theaning ysg PPTEENLS f ect i ve
25 to take theani ne before and/or during th_(f etition. Wth e

. ; .,.CO tq
i npr ovenentinvéntior irtelevianh b variousrxersisoabilities sanieddnapdndividualy gt ance,

realize that a reaction time period until t h,e,al;%rtl‘ aJ‘tFr hearin he
signal for whizhtaregifferenhdepending npon each ofiadividual physicagl eXFses,SUChshor t
di stance), that pleasant and refreshing feel ifggs1 are . maiptaipned with
little sensas siyingpoyies, nstantansnys PewET,seasccolstaalancs, ThergiQediei od 5 of
time in the track and field athletics ,(Iﬁg&g i ita%% a(gg tIlom -di st ance
sw rmiBng, acumposition o€ thenpresent INYE OIS S CHNE 1ofaly SRIEHRSR i are
prevented in a situation of shooting a target in the rifl hoot |.ng, the
archery, t hexetcisehieEer lnﬂwgyﬁbéﬂhﬁgcglrﬁi‘eiﬁée 1 .esﬂ%,aqﬁ%}at@ﬁilggort
such as soccer (football), volleyball or handball, the attentian is Bai d
al ways to tsechmsshortodistaane; middle distangocietay; @%ﬂthpﬁef%&rﬂévéﬁ'@g’o‘?lgb fmp,
opponent and the teammates, so that anticipation and J,Ud&r{:gnt can be nore
accurat el y pole-vat, shgt puts javelin gapow anbhameieh thiow; aggates 45584 Bht
invention has high safety. For instance, in an ac_:gt? toxi c test using a
mouse, t her mcay diving, sysehronized saimmingngd W ¥eRPolo; Bl gABICE SIERAS at 5 g/ kg,
and there are found no abnornalities in the gene o states | ght and
the litke. Abaskethsdléennis,volleybalbdiandball.sSOeqeh O%i’gié),s%ﬁlﬁi oeﬁ%a‘ﬁﬁh& of
umam (tastiness) of the green tea, and is_alsq use a faod
( basebagl, table tenn?s, beach volleyball, golf, &u_g%y tsoo(tjba?ls, American football,

lacrosse, bowling, gate ball, dodge ball and billiards; gymnastics such as

trampoline and rhythmic gymnastics; fighting sports such as boxing, fencing,

judo, taekwondo, 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



addi'tive giving umani, without the limtation of its added anobunt under the
.regulation for food hygi ene. Mdreover, contrary to the conventional drugs,
since there is no adverse action by theanine at all, the m nd-concentration
is safely and 20 effectively achi eved adTording to the conposition of the
present invention, whereby working efficiency, |learning efficiency or the
i ke, or sports performance can be inproved. The present invention wll be
further described, by neans, of Ex | es d, 25 Test [Exanples, w thout

i nt endi ng t 81a Mid-coneentiatign, ¥ athigte ﬁ?@%ﬁenst%nfzqabﬁe fajt & TohctiomGme
Exanpl es and Test Exanples alope. Here, .in_the preparaiion of, each
conposi t i onP&He aniiLthetaré afise hearing Uieisignal qt&tlaaés shorened indhe #acke,

manuf act ur ed . Tai Kagaku ., Ltd,] s used | sp, upl ess specified
ot herw o, andlield afhdasicadanrt dsiince) phalEmn androarEpinEAP BREERA D € 1
Preparation of Theani ne by Enzymati ¢ Method The anount 21.9 of gl utam ne
and 28.5 g malmﬁmﬂ%awth@t%s@saﬁéwq r aphysicahexesgise ovgr ajengperied i n 0. 5

R e WA UM N N e
b o G R R e
e Rl Fab SR i 40 o NS T
Lot b a6 DR, 988 s SR o T o
chromat ograpy vouiforteandball! theBfefltibn 3 piid Giways 13 1o positions aud the ' 0 1S the
10 movements of the players of the opponent 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



san® behaviors as the standard substance. Mreover, when the isol ated
.Substance was subjected to hydrolysis treatnment with hydrochloric acid or
20 glutam nase, glutam c acid and ethyl anmine were generated at a ratio of
1: 1 (molar ratio). As described above,26since the isol ated substance was
hydrol yzed by gl utam nase, it was shown that ethylam ne was bonded at the
y-position of glutarnic acid. In addition, it was also confirned by using
the glutamc acid dehydro,%enase that glutam c acid generated by, hydrol ysis
had an L-f othese Exa sk Tegt Sixamplessalppe. Heregn the prepapt 1688e” was
finally confirned to be L a 27  theanine. By the above procedure, 8.5 g of
L-t heani ne oemBpesitian gescribed kgseinkelayy Iethgasine Braéﬁt‘}aglﬂ; i%é‘ﬁt NNCTheani ne
from Tea Leaves Ten kil ograns_of tea |leaves (Canel]|ja sinensis.l.) were
subj ect ed tmansfa@quﬁd&yi%ymafgahbicﬁa-n'gﬁb‘m ‘:lseﬁhefl‘jﬁ@sﬁ‘iﬂtcﬁ%ﬁ’e@?ltﬁ?%ct was
then applied to a catignic exchangtg resi.n, (,,Dowex HCR W2," manufactured
by Mir omachPtheRRisgk (PagtsyFePRSEat Pals HYWCIBBY with 1 N NaOH. The el ut ed
fraction was applied to an activated carbon ("Tai ko Kasseitan SG'

manuf &ct ur ed by Futanura Kagaku Kogyo K. K.), and eluted with 15% et hanol .

The resultigg el ut eg %0 fEaEtonn &s co&*entrat edEwi-th n (r)’rgnbrane ("NTR
729 HF' nmand @m—ﬂﬂ&@@%@@; —t he
concentrate was rified col.u chro a ... Rurt.hernore,, th
et b oot ThHaamauge 239 & PF ERBamiehy 985 Hoetyyrtile Wit Aaked o
Exanpl e 1 Preparation_of_ Theani ne-For nl| Tabl et . .As anpl e of a
Chten e o s ML RR 03 CEA BT O TS

abl e was pre m xin - ani ne W 0 rr erials
g? ven bel O\A/Pff‘éﬁgcq gﬁégﬁtj igilbta{rwéasge(g{ﬂnpfqﬁurﬁﬁhy .anﬁtt%&gﬁ}?ﬁﬁésgo parts

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-



Cry8talline Cellulose 5 parts Reducing Maltose 20 parts Lactose 50 parts
JAspartane 1 part Sucrose Fatty Acid Ester 4 parts Silicon Dioxide 0.5
parts 28 Total 100.5 parts Conparative Exanple 1 Preparation of Control
Tabl et Raw materials given below were ni%ed, and the nixture was tableted,
to give a control tablet (250 ng/tablet). 5 Crystalline Cellulose 5 parts
Reduci ng Maltose 20 parts Lactose 70 parts Aspartane 1 part Sucrose
Fatty Acid Ester 4 parts Silicon Dioxide 0.5 parts Total 100.5 parts
Exanpl e 2 Pthasaing. i By thef aboveproaedures §igefl-timaniye wes ohtaingtanpl e of a

t heani ne-fornul ated conposition, a theanine- fornulated candy (5.2 g/piece)
was prepared using L-theanine in accordance 10 with the followng
conposition. Ganul ated Sugar 64 parts Malt Syrup 23 parts L-Theanine 3
parts Fl avBreparatiomExamn 3 o pE1.-Theanine from Tea Ieaves

Ten kilograms of tea leaves (Camellia sinensis L.) were subjected to

5 extraction with boiling water. The resulting extract was then applied to a
cationic exchange resin (“Dowex HCR W-2,” manufactured by Muromachi
Kagaku Kogyo K.K.), and eluted with 1 N NaOH. The eluted fraction was
applied to an activated carbon (“Taiko Kasseitan SG” manufactured by Futamura
Kagaku Kogyo K.K.), and eluted 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 S parts
Reducing Maltose 20 parts
Lactose 50 parts
Aspartame 1 part

Sucrose Fatty Acid Ester 4 parts

Silicon Dioxide 0.5 parts



Tarfaric Acid 1 part Water 30 parts Total 128.05 parts 29 The granul at ed
,sugar, was conpletely dissolved in 20 parts of water with heating to 110C.
The malt syrup was added thereto, and tgﬁhéenperature was raised to 145C
After heating was stopped, tartaric aci s added thereto and 5 m xed, and
the remaining water in which L-theanine was previously dissolved was added
thereto. The m xture was m xed again, cooled to 75 to 80C, and fornmed with
a nolding roller. Thgtglontent of L-theanine in each drn@p.Ypatandy was
determined. As a result, its content was 202 ng/g of draop 10 Exanple 3
Preparati on of Theani ne-Fornmul ated Bl ueberry Juice As one exanple of a

t heani ne-f ormul at ed conp05|t|on a theanine- formul ated bl ueberry juice was
pr epar ed us'g‘ 2 lﬂ&ollomnng conposi tion.
Fruct ose Sut entrate Juice 1 part 1/5

Transparent Le R %&@ Q14 %}ggﬁg bglo‘fg%wgﬁgé Iy ggmnggugg%g tabiettdegni ne

0.1 parts Flavor avor par't parts " Total
100. 02 part cept for the flavor and water was

m xed vvith 1g%ﬁa§ﬂ{f é?ﬁ%& Stlg}rtl ng’to dissolve the conponents. The pH of
t he r?sul ting solution was adjusted to 3.1 by using sodiumcitrate

(crystals). Next, the flavor and water V

Crystalline Cellulose S 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 pre'pared using L-theanine in accordance

10 with the following composition.
Granulated Sugar 64 parts
Malt Syrup 23 parts
L-Theanine 3 parts
Flavor (Lemon Flavor) 0.05 parts
Tartaric Acid 1 part
Water 30 parts

Total 128.05 parts




30 were added to the resulti ng solution, and the tenperature was raised to
.95C. . The solution was filled and then cool ed. The content of L-theanine in
the blueberry juice was determned. As a result, its content was 98.3

ng/ 100 M. 5 Exanple 4 Preparation of Th¥ani ne- Fornul ated Grapefruit Juice
As one exanple of a theanine-fornul ated conposition, a theanine- fornulated
grapefruit juice was prepared using L-theanine in accordance with the

foll ow ng conposition. Fructose Sucrose Solution 6 parts L-Theanine 0.1
parts Ferric Pyrophosphate 0.06 parts Placenta Extract 0.01 parts 100%
G apefruit Juice

0 parts Water 63.92 parts,. Total, 0. 09 rts 1Q Each of
t he above- nenti oﬁgﬂ gEmated suganyas ﬁ?%aﬁetwwseg'&ﬁ 18'37%61?”9&' (?fﬁwatgf W hg to
di ssol ve the conponents ’Elgee p[{ of the raéf,‘lﬂthl nqgj‘ solution was adjusted to
3.1 by usi nBeati tort 10°Cr atle maltysyrup wps agded therefe, andthelemperatyEEsvas aj sed
to 95C, and the solution was fi]led and then cooled. The content of L
t heani ne i nraistsl gr HoeCr uhtte] heating,was $eppedvitadaric agd wvasadded thereto autht ent
was 15 99.9 .nyg/10Q . Test Exanpl.e 1 .Test for, | nprovin )
M nd- Soncenmisids andithe tempiing warsn plckhetheRing Vi HrevioBslistolYak cases

where the theanine-fornulated tablet prepared.in nplg 1 and, the control
t abl et prepyﬁéédfl?ﬂ theretar ééh%“ﬁﬂ%?gm}%%{a?@%aqwgfﬁjf e@tga(%&ﬁl nces, 1)
the determ POaI"EI{C%nWPtII atr?lgld(l;r?gn %(ﬁpérr a[thleocr(])nlteen\{ %lf Ltzﬁwanine 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
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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

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 cifrate (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

99.9 mg/100 ml.

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

One Point




wherein S is the nunber of "Signal" (the nunber of transmtted signals), P
s the 5 nunber of "Pass" (the nunber of the nunerical figures which are
m stakenly overlooked), and Mis the nunber of "M ss" (the nunber of the
numerical figures which are mistyped). 3li) Determnination of Degree of
Fatigue 10 When the sane work is repeated for a certain length of tinme, the
working efficiency lowers even if a subject thinks he is.working in the
sanme manner. | order to determ

n e the degree, of fati vi sual, .fati gue),
whi ch serves as Eer ¢arhef the casgse %{eﬁgﬁ‘nﬂ%ﬂmérﬁf%fa“ %@?ﬂ‘ﬁ?ti(&fﬁgﬁfef‘é%t was
conducted. In the flicker test, ~a digital. fLicker . uf act ur ed Takei
ki Kogyo Rawmple L and e contraltehlg Pregatsd in orEPonHLF HRAps favgs kel
boundary frequenc novenent f.actor) fou bet ween . .t he freguency of
flickering ¥ §Ats ga"tcﬁ% rtéﬁggtﬁ&?“%?ﬁlo &rﬁpﬁﬁ%%erﬁa&ﬂpieve&%g the degree of
fatigue is judged h he.size of, the flicker valu ln oth wrds, the
smal | er thec‘?llquF(éPX\}i‘F‘(?é meder Qr}ﬁjeﬁ) @pég;ermgat&gbqﬁt@eéggfeﬁ&g@ggpg gyzo (4)
Experiment al ., Procedures The test S g nstricsied by two stages: Prelimnary
Test and MafliFkegigst werg caried;qh ﬁ%%ff) WIBE %%t s 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 | aboratgry. Jl',he concentration | evel neter was set 33 so that the
di stance bet'ween PﬁeMg n for numerical figures and the eyes of the

Teot “Each of ) neSubipis: 4 TeBiChmb iy shidh i GBRH ¥R Seal oy Atrads 0, 0"

test 5 group.and ontrol group, each composed of 22 subjects, on the
bases of thg’%lgﬂgcgﬁég(g or the concentration to one point in the Prelimnary

Test .10The t&%t 9Eavironmental conditions: laboratory (room temperature: 23°-26°C,

humidity 47-65%)

(3)  Determination Contents and Determination Methods:

i) 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



was al l owed to take one tablet of the theanine-fornulated tabl et pr epar ed
n Exanmple 1 (amount of L-theanine: 50 ng), and the control group was
allowed to take one tablet of the control tablet prepared in Conparative
Exanple 1, and 10 thereafter to rest for3230 minutes, respectively. Here,
during the test, each subject was not informed of which test substance the
subject was allowed to take. Next, the determ nation of the concentration

| evel (test for concentration to one point) was conducted, and thereafter
the fli ckerhigher thearscoshiguthequorexeellentiibe icanernirationdeeadis.eSheor t he
Prelimnary Test and the Main Test are shown in 15 Figure 1. [|I] Results
(1) Conpar i pereentageed 6ptect I68p@Rs (%) incalenlatesl onthedpllawing equatiopar i son of
the records for the concentration to one point (average 20 value of 22
subj ects of eachPgrcentigepsiCnrecch RespORsSs (&B€ [[5t-a(Pe+d\3)]l/$1]exﬂ@Qt subst ance
in the test g’reoqp and the control group is shown in Fi_gure_ 2. A,

Substant i al VHPraia Seisabe BBWPET AbTSigRaF dihrmwmberet fasatifisd signal)eP is the
concentration to one pojnt of each of the two groups before the intake of
the t&st supsmbacefl “Passméthy Q“Wé?qf@ééh%lﬂuméflc@égﬁifwwhh@lwwmbi n the
Prelimnary Test, because 25 the subjects were divided into the two groups
so that theoyaionked)sand Mis thenumbernt rMiss {theorwnberndithe nymesical most t he
sanme | evel hetween the twg groyps on the bases of the entire subjects’
records. | nfigneestwhichastpustype®ubst antial  di fference coul d not be al so
found in the flicker test. On the other hand, after the intake of the test
substance, nanely in the Main Test, the record for the 5 concentration to
one point was inmproved in the test_group as conpared to that of the
control group. Alido, WstsimindionebPagregefdaigipar ed before and after the

i ntake of the test substance in each group, a significant inprovenent in
the Yecords wasYih eiSﬁmeH@ortl@étre@@agefqur;a cerigin lepgthpf tl@egPh%wamleg

di fference coul d : . . . ..
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



.not "be found in the control group. 10 As described above, since the records
Jfor the concentration to one point inprove with the intake of the

t heani ne-fornul ated tablet, as conpared_to that of the intake of the
control tablet, it is seen that the conédntration |evel i mproves by the

I nt ake of theanine. 15 (2) Study on Degree of Fatigue on Bases of Flicker
Val ues The conpari son of the flicker values (average val ue of 22 subjects

of each group) befgre and after, the intake of .the. test st an W\ the
test group Sgﬁgaﬂ%é d?g%?ern]bthﬁ%ﬁlbe FLeh %ef#‘iagﬁhgé“’?. an?#gleiew%&p‘%val ues
were obtained, by the fljcker tes i g.the, Prelimna Test before the

‘i ntake of t chgﬂass]uﬁst eegé?lta O&Ehezgl%ét%é?”ﬁwr&q&%ﬁcgr t he intake of

t he test substance. :&sh,i.v\% in Figure 3, after the intake of the test
subst ance, the fh ckeMa®aP¥tes were significantly higher in the test group

Chat when the saihgh e Pbier oy faie et Beg et bl BRI & aldes, o ea
M no- BoncerBtPub B csAniiy BREscAC SRR oAt ecan i iy et et e
{heani no-t deroiade hesmnsoprelen Bond SO HRePrsBRNRp T L R iR el ©
et oce weruet AeNeads akEione RLAL e Rk Rrlo RN et Brpbtfe A 1T
questi onnal é:?arﬁgfevle(arﬁ"@t%nt%%r}gﬂ%aﬁgneﬁ b r%g)(fI g thesy&itﬁoqtﬁow%s allowed to
take 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



divided into two groups of Goup A and G oup B (each group conposed of 12
.10 each of males and females, a total of 24 subjects; average age: nale:
36.2 years old, female: 24.3 years old; 3§verage body wei ght: male: 64.2 kg,
female: 52.8 kg). Goup A was allowed tt0 take the theani ne-fornmnul at ed
candy on Day 1 of the beginning of the survey, and the control candy on
Day 2, while Goup Bwas allowed to take the control candy on Day 1 and

L i e i
ot vestRbcERR et lfon ot I ouliel PRIV e
SHERT i i I K e
Day 2, t Jhe @f%%e%ﬁh\%fggﬁégpétgnccf 82%2’51 ﬁlﬁgﬁﬁ‘?ﬁﬁ’a@fi 5?‘9059\%&1&‘%@ ti onyof
L o A B G
?'?Z ngf 01E haj Elgﬁo\i\@ﬁgégw a‘{ilss(?’ gﬁ%gﬁh{:&cﬁaﬂ nga%quadﬁggffodﬁ apf]é’%er ?l'ﬁjest I on
concent r at e{xﬁakecmla rtg% ﬁgéﬁflgéé @?&cﬁk&@%ﬁé@ﬁf&ﬁﬁiﬁpm&gﬁkgt e de.r w1y
Courd mai resprs wad EREGTng lest BRGBRLEDi il w i s heER itheripes ol Ts

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'questionnai re results were totaled on the bases of the entire results
.n = 48) obtained in Goup A and Goup B for each test substance. Figures 4
and 15 5 show total results of the quesjjonnaire after reading. i) Extent
‘of Concentration The results are shown i¥ Figure 4. Wile those responding
as "could considerably concentrate” and "coul d concentrate” were 19%in
the intake of the 20 control candy, those in the intake of the

t heani ne-fol ated can dy,. 4 he conposit. of the. [ gpent hovention, were

81% ii) Mairkeerdd ¢ cE AR RE-MHEdAQnEe aﬂﬁ‘é—sﬁ%k—%ﬁﬁﬁgure 5.

VWi | e those resp%gldi?r:s?. as .'could 25 considerab L ntain” oul d
2\ a

der abl y. and "
Tai ntai n® wer e 2 PyANGPTORBaiR SUREY 37a% Gonddcted sRpantingthe spnContfition diting
i ntake of the fheanine;f | at ed t h it f the pr t
nvent i on, - FCin Bk ach R e PHERF (ikeeidoe ToMBE SO e ral e |
o e o OGS ol ok poueRrRe™ ¢ o
M nd- trati i n, Keyboard, .Cont i Typing, Test 10 A keyboard
conti rous. E9RRHEBdhe FATSYHIAIRRISN Werhfaksh i F8 PR NERl & adul t s
usual |y using a personal conputer in business (average age: nmale: 31.6

years old, female: 27.3 years old; average body weight: nmale: 63.8 kg,
femal e: 51. 2 Kkg) ,as,sybj.ects for each of the cases where the
Grhog o S

t heani ne-fo ]rQUI a YD t juice prepared in Exanple 4 and water were

conti nuously tak as test .15 substances, lLn.th est ,«.the subjects were
i vi ded into tvo gFaussoRt Y WAREaRducilolY ARk SbieSHAET 5 Tl s

and 4 fenal %fgideﬁnt%olgrgapst QF Gtr)oe\ﬂ)i Rna{n%%up B (each grbup 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



the'test to Day 5, Goup a was allowed to take the theanine-fornmul ated
.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
t heani ne-forrmul ated grapefruit juice at3®200 m/day, and Group a was
allowed to take water at 200 m/day. Here, the anount of L-theanine taken
for each subject was 200 ng. During the test period, each subject was not

i nfornmed of which the test substance _the subject was allowed to take. 38
Keyboar d coWernhasked toyglesyarnygne ahthedonngheises alsaivankelewdnicarins t hat

the subjects typed the keyboard as usual w thout any |oads. The test was
conduct ed ofuest®ndifMpef ore the beginning of the test, and Day 6 and Day 12
after the beginning of the test. Geperal sentences in contenporary

| anguages 5(QBesti s PHRUESHOBRANC) ni t of 10 minutes. The anount of work

for each subject_ was cal culated by scoring 1 point for each character
typed, and dcori Eéteniogéhncen%timbach m styped character (level of The

Third G ade_of Ni ppo d- Process| stin sp¢i ation). ..,Jhe,conpari son
of thé anpun¢owd %F‘Begﬁ’@ﬁé?%ﬂ?&%ép&fﬁg cen % 19 ppt chageged AN oup) i n

Goup a and, G ouyp b is showy in Figure 6. Here, since there is great

di fference |¢PHAROLEEUGRANIBHE wor k anong the subjects, the amount of work s
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

anmount of work increased iF t he case where the theanine-fornul at ed
grapefruit Pui ce Maigtepanee,at CANEEMUIANNaken (the results of Day 6 of Group a

and Day 12 of oup b), .as conpayed t he, casge v\/g re L er . was

cont i nuousl yCQ‘-&é’ﬁnﬁﬁdi)anq?%Qﬁl?éT})‘bf fﬁ&bgﬁam@@’(} 88 Sﬁmﬁﬁ B €OWd N8t oup
b). Thus, it i.s seen that the concentration inproves during work by
cont i Hious! Y&y t he conposition of the present invention.

(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



20 Exanple 5 Preparation of Theani ne- Fornul at ed Chewabl e Tabl et As one
.exanpl e of a theanine-fornul ated conposition for inproving
m nd-concentration, the raw materials given bel ow were m xed, and tabl et ed,
to prepare a theanine-fornul ated chewabd’e tablet. 25 39 Frosted
Sugar 71. 67% by (1.075 g) weight Trehal o0sel0% by (0.15 g) wei ght
L- Theani nel3. 33% by (0.2 g) wei ght Sucrose Fatty Acid Ester1% by (0.015 Q)
wei ght Fl avor (nmanufactured by TAKASAGO 4% by (0. 06 (%) | NTERNATI ONAL
CORPORATI ONpamgra]aanttyy tézps_@m/sh@yn(ake@é)thmegmneésé@u%a eheandy, Hikch of the raw
materials was m xed in accordance wth the

composition of the present invention, were 63%.

It is seen from the above that the concentration is improved and
5 maintained during reading by the intake of the composition of the present

invention.

Test Example 3 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.



above-nenti oned conposition, and the m xture was granul ated. Thereafter,

4 he ,granul ated product was tableted so as to be 1.5 g per each tablet. 5
Conparative Exanple 2 Preparation of Control Chewable Tablet The raw
material s given bel ow were m xed, and t eted, to prepare a control

chewabl e tablet. Frosted Sugar85% by (1.275 g) weight Trehal o0sel0% by (0. 15
g) weight Sucrose Fatty Acid Esterl1l% by (0.015 g) weight Flavor

(et ot DSORGBy TR FERTAT 1
RN o R T T o N
.?.ﬁ e;(r)li E g_ éoéﬁuzﬁed d@%ﬁl{&: v\ﬁﬁﬁg&%ﬁﬁ the e iR Bt MeSRSE 3hd Phy¥ and Day 12
after the beginning of the test. General sentences in contemporary languages
5 were typed for a time limit of 10 minutes. The amount of work for each subject
was calculated by scoring 1 point for each character typed, and scoring -1 point
for each mistyped character (level of The Third Grade of Nippon Word-
Processing Testing Association).
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



As one exanple of a theanine-formnulated conposition for inproving

.m nd-concentration, the raw materials given bel ow were m xed, to prepare a
t.heani ne formul ated chewi ng gum 10 Gum_Base20% by (0.7 g) weight Ginded
Sugar 74. 3% by (2.6 g) wei ght L-Theani ne®?7% by (0.2 g) wei ght Total 100% by
(3.5 g) weight The above-nentioned raw materials were m xed and kneaded
until the m xture becane honbgeneous. The resulting kneaded product was
extruded w th BgsRYiusder into a sheet-like form.e7utty ke¢nROTH g) he
tenperature at 50C, 15 and further pressed vvith@ei%massure roller into a
sheet having a given thickness. The sheet was cut “into a size of 20 nm X
75 nm to produpghalogfew ng gumof 3.5 g per piH¥ebydl Co(pafa)i ve Exanple
3Preparation of Control Beverage Each of the rawei%ﬁ{eri als was mxed in :
accordance with the fornulation given bel ow, and the conponents were

di ssolved and filled in a can so as to have

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



5an anobunt 330 g per can, and the can was sterilized, to prepare a control
.beverage. Fructosel% by (3.3 g) weight Miuscat Juice0.1% by (0.33 g) weight
Vitam n C0.2% by (0.66 g) weight G anul a@gd Sugar 0. 01% by (0.33 g) wei ght
Citric AcidO0.1%by (0.33 g) weight Water98.59% by (325.347 g) weight

Tot al 100% by (330 g) weight Exanple 7 Preparation of Beverage Containing 50
nmg of Theani ne Each of the raw materials was m xed in accordance with the
formul ation 10 gig¢gin bel ow, and the conponents 160% s ss¢l ¥eg) and filled
in acan so as to have an ampunt 330 g per can, wafghtt he can was
sterilized, to prepare a beverage

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 (0.2g)
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.



containing 50 ng of theanine. Fructosel% by (3.3 g) weight Miuscat Juice0. 1%
oy (0.33 g) weight Vitamn C0.2% by(0.66 g) 42 G anul ated Sugarwei ght (0.33
g) 0.01%by Citric Acidweight (0.33 g) 0,1% by L-Theani newei ght (0.05 g)

0. 015% by Wat erwei ght (325.297 g) 98. 575%% by Tot al wei ght (330 g) 100% by

wei ght Exanpl e 8 Preparation of Beverage Containing 200 ng of Theani ne Each
of the raw materials was m xed in accordance with the fornul ation

Comparative Example 3 Preparation of Control Beverage

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 control
beverage.
Fructose . 1% by (33 g)
weight
Muscat Juice 0.1%by (033 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 B33g
weight

Muscat Juice 0.1%by  (0.33g)
weight

Vitamin C 0.2% by (0.66 g)



gi ven bel ow, and the conponents were dissolved and filled in a can so as to
.Jhave 5an amount 330 g per can, and the can was sterilized, to prepare a
beverage containing 200 ng of theanine. Fructosel% by (3.3 g) weight Miscat
Jui ce0.1% by (0.33 g) weight Vitanmin C0.4%% by (0.66 g) wei ght G anul ated
Sugar0.01% by (0.33 g) weight G tric Acid0.1% by (0.33 g) weight

L- Theani ne0. 061% by (0.2 g) wei ght Water98.529% by (325.147 g) wei ght

Tot al 100% by (330 g) wei ght

weight
Granulated Sugar 0.01% by (0.33 g)
weight
Citric Acid 0.1% by (0.33 g)
weight
L-Theanine 0.015% by (0.05 g)
weight
Water 98.575% by (325.297 g)
_ weight
Total 100% by (330 g)
weight

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 33g)
weight

Muscat Juice 0.1% by (033 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

L-Theanine 0.061% by (0.2 g)
weight _

Water ' 08.529% by (325.147 g)
weight

Total 100% by (330 g)
weight

Example 9 Preparation of Granule



Exanpl e 9 Preparation of Granule 43 There were mixed | actose (5 g),
.L-theanine (10 g), granul ated sugar (3 g), flavor (2 g, manufactured by
TAKASAGO | NTERNATI ONAL  CORPCRATI ON), vitamn C. (15 g) and starch (20 g),
and granul ated, to prepare a granule, 43 that each granul e was packed and
wrapped to be 2 g per package. 5 Exanple 10 Preparation of Powdery Beverage
There were m xed powdered green tea (50 g), L-theanine (10 g) granul at ed

Zﬁ%""éréﬁﬁ?éiﬁg“%ﬁeﬁr‘é@%%?@x&@e&é%éﬁ@ﬂ@ﬁg&éﬁlﬁaﬁéﬁeﬁ Sieif E’:sLog) 10
Exanpl o 11 Brep i docierisne T nato (RN A oNAL nhes (60 o),
aci d o5t or %@Pﬂé R, Shamia LTl archy 2R °a§ﬁéa%a§@fzo§lté5€%n%'ri o

g), to prepare a choc | at e b a convent nmet hod, , Tes 4 Test
for | nprovi %gf@ﬁ% Sedﬁéte‘?ﬁcb TARHE WaS gﬁ@é‘@ﬁ’dﬁW@@o‘?"i%& Cects
were 30 femal e university students bel onging to Japanese 20 bow shoot i ng
cl ub (5aver age age: 20.1, average weight: 49.3 kg). The grades (dan) and
t he experiepce i f Japanese bow shooting for the

subj ect s ar EX3MEN ¥ PUYEMEE 1 Grades (Dan) in Japanese

(B g\;vn_s Qgﬁ;i ng of ’?’ﬁg}ee\%rse r%x% odeJaer greenL{ea E'S(%fui,et o eddB) Third Grade

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.



Second Grade (ni-dan) First G ade (sho-dan) Total Nunber of Subjects 2
8 6 14 30 Table 2 Experience in Nunber of Years of Subjects Experience

i n Nunmber of Nunber of Subjects Years Five to Six Years 6 Four to Five
Years 3 Two to Three Years 13 One to Tfb Years 8 Total 30 5 (1)
Prelimnary Test i) Method First, a prelimnary 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
conpletion of the all the matches, a questionnaire survey was conducted for

each series of sho on t cti.v conc i on on n 10-rank scal e
fromO point for B?III'Ed1 ngﬁaa @m)r ﬁgpg{esg\ i’BOti'é)gﬁ bOHPESHor  coul d
concentrate very nmuch"™, or mgdegl,@d;gtlve teNﬁth@r@f'Subjects

Fourth Grade (yon-dan) 2
Third Grade (san-dan) 8
Second Grade (ni-dan) 6
First Grade (sho-dan) 14
Total 30

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
i) 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 O point for “not tense at all” to 10 points for “very
15 tense”.

ii) Results



anot her 10-rank scale fromO point for "not tense at all" to 10 points for
Svery, 15 tense". ii) Results 45 Although the results of the prelimnary
test showed differences in target hit scores anong the subjects according
to grades (dan) and experience in the torber of years of Japanese bow
shooting, there were no particular significant differences in the tension
and the concentration. Thus, the tension and the 5 concentration were found

to be at the sa | eve] anong. the subjects | t hough ere were so
differences in tAdihoughithg Ee.sgkt%’?mﬁ Pfeﬁggvéfﬁewﬁﬂ%adff&&%{?ﬂ&%ﬁbﬁf}m . a
mai n test was conducted.  (First, each subject perforne bow shooting at a
shoot i ng hahit sepresjamang{he subjegts 4?&9@@8/%918@;9‘% ﬁ‘%‘fﬂ)d’ﬁ‘g CEREUFRCLHAR th?ge

subj ects were divided ink? 10 tesmsssglf t.hree shooters on the .bases of the
target hit Be@pesobyearsohJapanese bowshopHng, Hifke Wt ngyparticyiar SgRMcA ¢ eam
was al nost the sane .| evel appn he teans (Experinent 1).. Next ek, 5 15
out of the @lf?qr%?ﬁss in the trmsion ﬁl‘i}@etc@%ergﬁ(ﬂ?ﬁ‘; etkﬂseﬂkﬁ ‘FE%BB ang tt,‘\gke three
t heani ne-formul ated chewahl e %abﬂ)etsh%am)ugt egf L-t heani e:tGOﬁ n@%}h
prepaded i RORSERtR3HAN gvers lauRd, to beabthgsgmegeye amo SHOBF!S, 1B0%Eht r ol
group, were _ allowed to ke three con%brl chewabl e tablets prepared in
Conpar at i vetliekawsresome differences InbFITSKilS, g al | three tablets as test
substances within 5 mnutes at a 20 point of 30 m nutes before shooting.
Bow shootings were perfornmed at the shooting hall on six consecutive days,
and the scores re rﬁcorded (Experinment 11). Still the next week, the
sane bow sh i\r&a tperformed but the test group was exchanged wth.

t he control grou&,S angﬁt Be scores were recorded (Experinment I11). For each
Experiment, a quéstio gthed survey was conducted in '

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 III). For each Experiment, a questionnaire survey was conducted in

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



25 the sanme manner as above. Throughout the test period, each subject was
.not 46 informed of what the test substance was. In the totaling of the
target hit scores, the sumof the 6-day scores of each subject was
averaged for each group. ii) Results 5 Figure 7 shows the target hit scores
(average values) of the subjects (for each group) in Experinents I, Il and
I1l1. Figures 8 and 9 show the scores of the tension and the concentration

recorded according to the questionnaire syrvey. It is.seen fromthe
conpari son brformed phdat thﬁ‘FS%%’bﬁ%C?Waﬁoapéhfb almg Ofbti‘F\){%r&"rt ﬁﬁéc?r&§t gr oup

and the control group that the scores significantly jncrease 10 in the
test group a@wpﬁtmmym%ewfeamswﬁetr%@s fb‘f%@%ﬂdfgﬂ@é? BIOURs seen from
t he conparison of the tension and the concentration that the tension
significantly decrease in the test group as conpared to that of the
control group, whereas the concentration significantly increase in the
test group as coﬂﬂ)areReS@th hat of the control group. 15 Test Exanple 5:
Test for Inproving Mnd-Concentration in Rfle ShO(iti ng . The aagpe ts were
20 mal% uni ver si Fjgwedodhews thajargsthit soeres (3nezige values) dfdhasebigel M 61. 0
kg) and 8 female university students (average: 19.8 years.  old, average
wei ght : 48. Badtygroup) inExpedments IsUb‘}féf}Hb E%élﬁesoé%‘iaisﬁa"%@eé%%&fit G 20
club. (1) Prelimnary Test i) Method Each sybj ech1 made .t hree trial shots
and three smnqxgamnéxescomﬁe%tr%ttcahmcﬁgie %Cﬁﬁgﬂé e BICSYORMAILS SUIVEY- e (4.5

mm 177-caliber) _according to the experinhental 47 procedures shown in
Figure 10, and t keisseen @@WW%@B&%& éafg%é!ﬁ g(;:qr_e_s Ngl_)ow shooting

between 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



9 target was used and the distance fromthe shooting position to the target
was 10 neters as in official conpetitions. After conpletion of all series
of shots, a questionnaire survey was conducted for each series of shots on
the subjective 5 concentration on a 10-r4hk scale fromO point for "could
not concentrate at all" to 10 points for "could concentrate very nuch", or
on the subjective tension on another 10-rank scale fromO point for "not

tense at all" to 10 points f.or v(g% tﬁnse." 10 i1 Raeqslgl?ts Al t hou sone
di f f er ences PiRseduresshawinindigures1C apddhe Aeores, Bererecor ¥ BELEGHGCT: nao-
differences in their skills, there re no especially. significant

di f f er ences ditargehwas aged %3 W@W@C&m% HRE p?ﬁé’é’,n tgﬁbe taRet Was 10d t he
concentration were found {o be at the, sane | evel %Eog%et.he wﬁ&gcts,

nonet hel essMeters a8 in ofieial competifionse AHercomplefipn;of alliseries o etore, the

28 subjects were djvided into t r S roups and B) on,the bases of
their aver a@gegmgefs&}wew@%@mﬁ?@@?§?&g6ﬂﬂ%£fASPﬂ %éﬁea%‘@esci‘gpe in
each group was al npst the_sa | evel apong the.grqups, 20 i NysTest 1)
Vet hodb 1 n- a CaapeRtEEgRn, oread i Tetle et Tiomul poeRcdhe el PoL oBResliat Pt 1
mnutes as in.a standin ir rifle shooting,comet,tiqn at shaqot i ng
hal | . After t0 48ROI OF, %’P?%F?n%eélﬁa&%""(w [@ﬁ‘g} s?ﬁnmg%gﬂhvaﬁcgs@ﬁﬂ%y was
conducted for each_ 25 seri.es of .shots.on the subjegtive concentration on a
10- r ank scalaéogﬁebapﬂa seale fxgm Pepoi tof.ﬂrdnﬂgttenﬁ%#caj ttroaﬁ)ep%‘fl?saﬁr" V#9 10
points for "coul,d concentrate very nuch", or the subjective tension on
anot her 10- t&¥g€- scale from 0 point for "not tense at all" to 10 points for

"very tense". Goup A the test group, was allowed to take three
t heani ne-f or nul at ed

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



5 chewabl e tabl ets (anount of L-theanine: 600 ng) prepared in Exanple 5,
.and Goup B, the control group, was allowed to take three control chewable
tablets prepared in Conparative Exanple 2, each subject taking all three
tablets as test substances within 5 minddes at a point of 45 mnutes
before air rifle shooting in a standing position. This standing air rifle
shooting was perforned at the shooting 10 hall on 3 consecutive days
(Tuesday through Thursday), and the scores were recorded (Experinent |).
Next week, f‘heuldains coneemiratgatall” to 10 pointotari“eguldeeoncprtrate vermmeh”s 0fe t est
group was exchanged with the control group, and the scores were recorded

( Exper i ment thd jubjectivestensiorparanesher, 1 (arapkessaledinomi ¢ poing fory spt dense aballict ed
in the sane manner as above. Throughout the test period, 15 each subject
was not i nf 6o dBgoirdts fbomfvearfidensedt substance was. In the totaling of

scores, the scores for the 3 days for each subject were averaged for each
group. ii) Resul tGroEpdrthe tast gnoup wasaallovmddte take threg theaaingsformaflatede

subj ects (for each 20 group) in Experinents | and Il. Figures 12 and 13
show the scehewable tablets @maunt of Antheaninc: 60Q a1g) paepased uegaam!@ba 2@k ding to
the questionnaire survey. It is seen fromthe conparison of the scores in
st andi ng ai IGroup|B theeentralggropp: wee allewed te takeghengroatiol chewablstalletsyr oup
that the scores significantly increase in the test group as conpared to
that of thepseparedin Gomparatyesixample% eaeh subleeifaking: alktheemishists antesh t he
tension and the concentration that the tension significantly 49 decrease in
the test gr substarcesowithineymiputesata ppint wg 4édntnp&ﬂsgt§f@n9mlr sEgetingen a
concentration significantly increase, in_the test group as conpared to that
of the constasding pesition. Tais standing air nile sheqtingowas pertesmed)at the shooting

M nd- Concentration in Concentration to_ One Point for Soccer (Football)

Pl ayet® The hellsne3 cansesutive days(TuesdanthrepgfyThutsdavl ead phs singenyeio a

soccer
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 Yand 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



(foétball) club (average age: 17.3 years old, average weight: 58.3 kg). 10
(1) Method The test was conducted using a concentration |evel nmeter Mbodel
AF (Inaba Tech. Inst.). The record for the concentration to one point was
obtained in the sane manner as in Test $kanple 1. First, a prelininary
test was conducted, and the subjects were divided into 15 two groups
(Goups A and B), so that the records for the concentration to one point
as neasured by t he, concentration | evel neter \%ere al st t he | evel
bet ween t hedggreagssin the dest gEFB}Ib%Sc coiaRarsd i@ that 91 he copirel graup, W WC%Q‘C

| aboratory, and the recq r.the congentration to one n

det er i ned a@w&aﬁgntségmﬁeam %&fé?&ﬁ%mrpﬂp 2§ gomea ﬁtoé‘ﬁ{ﬁaﬂe t he
test group,.was allowed to take 20 one theani ne-formul ated chewabl e tabl et
(amount of contgRl-g1oRB: 200 myg) prepared in Exanple 5, and Group B, the
control group, was allowed to take one control chewable tablet prepared in
Conpar ative Exanple 2, each subject taking the tablet as a test substance
within 5 mpute at a pQi, Nt of 30 mn tes hefore the determ nation. This
det er i nat i d&Sthigxample,: Jiespfor Improving Mind-oncentration in C 1 1) .
Next week, the arre deferm i m conduct ed but the test 50 group was
exchanged ng St L LAYers et [1). Throughout the test

perod, each sublgely eZts“»?ﬁré @aledﬂigﬁépﬁ“ﬁé;t%%\f?%%aéﬁt%ﬁ%%io%ﬁé’a%o. t
3
wbr ¢ aver agE@OltAIDEHEn (s TRHARS: 1( YES ic BverRlE Riall: SRAKE) o 1 ecords

for the concentration to one point (average values) of the subjects (for

each group) in Experinents | and Il. -1t is seen from 10 the conparison
bet \A/e]taon t he {est l\?rﬁug and the control group that the records for

The test was conducted using a ;:oncentration 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



the ‘concentration 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

subj ects were 15 healthy nual es (non-snn%%%s) (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 [ifting. None of thenlmere t aki ng

medi cation regularly. The of the test partic r |ded by
20 i nf or medZEBRSEAY EXqhang MFFHBHO goup E%mt?f‘yiﬁ

disease in a prelimnary surve th ubj ect re divj ded |nto ups
(Goups A BStherias eaahéampwai/ ot ke %%w@aﬁsiwépé%aaﬁ s E%ﬁl

t hat the ph Si caI exer abi li.t s al nost, tge sane. veI
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conducted using the same bicycle ergoneter (manufactured by Takei 5
Scientdific B8 uments. Co., Ltd.) with the subject in an upright position.
In the prelimnary test, the test was started at a | oad of 50 W and the
| oad was increased by 50 Wfor every three mnutes thereafter, and the

subj ect was asked to pedal the bicycle ergonmeter until a point where he
becane t hor 6ghl Resulted (until a point where the subj ect coul d not

malntalnaglvenloadfor 3 nutes 10 | oa ed in5

stages). The fi ngllgqfﬁéé eb‘?ﬁ%{‘s tﬂ{éh‘é C?ﬂ%@"g@g 2‘? ong&g aY?‘FB&SughI y

tired was defjned ol er | oad of ect erving as

a standard valuge) ‘Qﬁa SEJ E&FS f%’h@"l g,rpu[a)glgﬁﬁwrff{lﬁl}.}s \t;\égd Iﬁaﬁ%‘ﬁﬁ?‘f‘&ﬁ

m nut es) . ) .
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 T.ong-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 group:s (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.



The nethod used in the deternination of brain waves during |l ong-period 15
~endurance physical exercise in the main test is shown in Figure 16. The
test was performed at the same hours in the norning (8:00 am 8:35 am and
10: 20 am) of a fixed day of the week fotl each subject. Goup A was all owed
to take the control beverage prepared in Conparative Exanple 3, G oup B was
allowed to take the beverage containing 50 ng of theanine prepared in
Exanple 7, and 20 G oup C was all owed to take the beverage containing 200
ng of theanine prepared in Exanple 8. The subjects were al so asked to
regul arly take breakfast (395 kcal) 1 hour before the test. Brain waves
wer e measur €9 duhﬁﬂbo%hysical exerci se |l oading according to the procedures
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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



points ML before the intake of the beverage, M2, M3, M4 and Mo after the

4 ntake of the beverage were averaged for each group. The results are shown
in Figures 17 and 18, respectively. It is seen fromFigures 17 and 18 that
t he appearance of (3 waves, which 20 ar® known to appear during
irritation, is suppressed in a concentration-dependent nmanner on theanine
by taking a theanine-containing beverage, as conpared to that of the
control beverage contai ning no theanine, As t&pe endur ance physi cal

exer ci se i sinsseaseddndivestens fromdl Peat Bitiatiang ed{aﬁ?ﬁé@l&‘q HagHeYRu| at ed, so
that sports performance decreases, wherein, the appearance of (3 ves i s
det ect ed. 2®leiableloaddstapdars) shtaanest inthgpreliminary (gshy SE%‘BE‘%@}G@&F@ ng a

t heani ne-cont ai ni ng 53 beverage, it is copsidered that the psychol ogi cal
effect in tBebjaeicenntinged pedeling for 3 mintas 1t eachqfestens ngl Bﬂ@éirewut%%@r ci se
| oadi ng i s suppressed. | NDUSTR| AL APPH,CABIJ_I TY 5.The prasﬁnt I.nvention
provi des a SePRsQUERt ep Porlherdybisst Higndiseantingse PRE3INE, 3R B, IRICHEVAD D f or
i mprovi ng m nd-concentration, According to the esent invention, the
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safely inproved, and actual sparts performance effectiyely and safely can
be exhi bi teél(’@?d,(tlgfogﬁjﬁbﬁrlé%fﬂﬁétlﬁfs%hﬂ@bﬁ”&ﬁl(b?‘fﬁm&ér(%- and/ or 10 physi cal
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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 B1 wave and B2 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 3 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 B waves is detected.

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



t he conposition conprises theanine. 5 2. The conposition according to claim
1, which is used for inproving mnd- concentration during working or

| earning. 3. The conposition according to claim1, which is used for

i nproving mind- 10 concentration during3hysical exercise. 4. The
conposition according to claim3, wherein the conposition reduces R wave in
brain waves. 15 5. The conposition according to any one of clains 1 to 4,
wherein the conposition is a food conpositjo r @ pharnmaceytj.cal
conposi t i orbevgrag, itisteousigeradripaithe mymﬂag@aﬂ%fgw r“é%i“b"ﬁc ?é‘%‘? A the
adm ni stering theanine to an individual. gg 7.. Use of theanine for
manuf act ur i mgntal fatiguendusing playsicahsrexcisedoading is SHRIIASSEd: i on.

INDUSTRIAL APPLICABILITY

5 The present invention provides a composition for improving mind-
concentration, and a method for improving mind-concentfation. According to |
the present invention, the working efficiency, learning efficiency or the like can
be effectively and safely improved, and actual sports performance effectively
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
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CLAIMS

1. A composition for improving mind-concentration, characterized in that

the composition comprises theanine.

2. The composition according to claim 1, which is used for improving mind-

concentration during working or learning.

3. The composition according to claim 1, which is used for improving mind-

concentration during physical exercise.

4, The composition according to claim 3, wherein the composition reduces f3

wave in brain waves.

5. The composition according to any one of claims 1 to 4, wherein the

composition is a food composition or a pharmaceutical composition.

6. A method of improving mind-concentration comprising administering

theanine to an individual.

7. Use of theanine for manufacturing a medicament for improving mind-

concentration.



