1. DESCRI PTI ON COMPGOSI TI ONS FOR PROMOTI NG SLEEP Q 4 DC 12004 5 TECHNI CAL
FI ELD The present invention relates to a conposition for pronoting sl eep,
conpri sing theanine, food and a nedi canent each conprising the conposition
a nethod for pronoting sleep using theani ne, and use of theanine(fd{] (0
preparation of the above-nentioned food or medi canent. 10 BACKGROUND ART
Sl eep disorders are disorders which will be an entrance for al cohol
dependence of drug such as narcol eptics, narcotism and the |ike.
Therefore, the way of overcom ng t DESTREPIIDISorders woul d associate with
prevention of these 15 problens, thereby making it socially significant.
At present, a therapeutic nedi canent such as Hal cion or Listom n S has been
used against the sleep disorders described above. However, there are sone

def ects such that thesecoegicTeons; YR PROJIDTENIE SIdVEPSe action such

as dizziness, amesia an enotronal 1nstabilTity due to the dependence, so
that it would be extremely risky 20 to take these medi caments without any
i nstructions froma physician, and not all those individuals having sleep

di sorders cq@qmcmeprgg@arrents. As described above, there are sone

defect’s suc [Tonal synthetic nmedi canents have adverse action.

Thus, an effectivg LG iNertioRAEIR t'R8oMPBbsiih BEpHMMY skepf ar. 25 2

comprising theanine, food and a medicament each comprising the composition, a
method for promoting sleep using theanine, and use of theanine for preparation
of the above-mentioned food or medicament.
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BACKGROUND ART

Sieep disorders are disorders which will be an entrance for alcohol
dependence of drug such as narcoleptics, narcotism, and the like. Therefore, the
way of overcoming the sleep disorders would associate with prevention of these

15 problems, thereby making it socially significant. At present, a therapeutic
medicament such as Halcion or Listomin S has been used against the sleep
disorders described above. However, there are some defects such that these
medicaments have undesirable adverse action such as dizziness, amnesia and
emotional instability due to the dependence, so that it would be extremely risky

20 to take these medicaments without any instructions from a physician, and not all
those individuals having sleep disorders can take the medicaments. As described
above, there are some defects such that conventional synthetic medicaments have
adverse action. Thus, an effective method of treatment has not yet been found so
far.

25



0 4 CT 2004 DI SCLOSURE OF | NVENTI ON An object of the present invention is
to provide a conposition for pronoting sleep, which any one can safely
take on a daily basis without any risks of adverse action. In addi%{@ﬁiz@?
obj ect of the present invention is to proyvide 5 food and a nedica ,
having an effect for pronoting sleep for an individual having sleep

di sorders. Further, an object of the present invention is to provide a

nmet hod for pronoting sleep effective for an individual having sleep

di sorders, o t aﬁQQ@bﬁﬁtnpreparation of the above-nentioned food
or nmedi canment- have intensively studied in order to

solve, (e above. Leobl.anss o ARLTI A8 K Brvial USbelMEigote Lhet
et on Wt o BRESTe, LR Gus B RS BLAR A BRI B0 (S4BT BpR ke, o
Lor T om0 Bl eSR e EOTE UL ShORa SRS of TheoBl SO R o oo
) S SR AR e RSN et b EERES: il o
the | ndi vi oA HEYPHRBPBSES oF SBhde A8.CR oty PrSeTupvEREHh e mare s | °
G Sor der . BRRARONBDEP RO EEHEPNGT o ST ST e FOARBEI T on 1 o
promoting Sla%?{pusgfoftt gan%g &nﬁrebgr\é%g%io%%é ah‘t()a(gveei—rrr]l%Il%igrrlecP ?00% nzlggi%ament.
The present inventors have intensively studied in order to solve the above-

10 mentioned problems. As a result, they have found that theanine is effective for

promoting sleep without accompanying adverse action which had been

problematic. The present invention has been perfected thereby.

Specifically, the present invention relates to:

[1]  acomposition for promoting sleep, comprising theanine;
15 [2] food comprising the composition of item [1] above for an individual

having sleep disorders;

[3] amedicament comprising the composition of item [1} above for an

individual having sleep disorders;

[4] amethod for promoting sleep in an individual having sleep disorders,
20 comprising administering theanine to the individual having sleep disorders; and

[5]  use of theanine for preparation of food or a medicament for an individual

having sleep disorders.

BEST MODE FOR CARRYING OUT THE INVENTION

25 The composition for promoting sleep of the present invention (hiereinafter



3 referred to as "conposition”) can be used on a daily basis for the

pur pose of noderating or anmeliorating various sleep disorders generated by
various causations. The desired effects of the conposition of the pmh$@@m2%4
invention are exhibited on the basis of $he action for pronoting sleep
found for the first tine in 5 theanine, which is contained in the
conposition. Theanine used in the present inventionis a glutamc acid
derivative (y-glutanylethylamde), which is an am no acid conponent

natural ly cedegeded as |“@6ﬁ9b¥1ti'oﬁ”%@zﬁr beavabon AldaliguaRkistfoe tiee payese@f yet
been el ucidated many parts in the action nechanismfor the sleep pronoting
action by t ﬁﬁﬁ!&hﬂm% StiteleliSratine vhPioRs SRePldiidtdentdcdRrated bPaaribagn known

that it is assuned 1hat the abOve-nentioned action is exhibited through

sonme sort OEa{hé&fti{?H@.”q%% RkirbherfehRairthe cbﬁlﬁbgﬁio‘fnm@?reéeﬂt i@ nlibaisvaves,

whi ch have been known to take place in suc manner that a ratio occupied

by a-waves ; i : | |
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ot her gnvords, the. I ermi A OdmLinRg iﬁ'tﬁ@?éﬁmb@sﬁiﬂﬁ present specification refers
to pronoting a natural "progression of sfeep wi th maintaini ng honeostasis
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present invention can be asli’'s i red wi thout any
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sl eep, vigilance 1n ear nor ni ng, ance sleepé The
oxhi B on lesbhEu 80 RLLAT, ST SRR RS,
the action is exhibited through some sort of influences of the theanine to the changes
in the brainwaves, which have been known to take place in such a manner that a
ratio occupied by a-waves decrease in Stage 1 and & waves increase, in 6 sleep
stages comprising Stage W, Stage 1, Stage 2, Stage 3, Stage 4 and Stage REM.
15 In other words, the term “promoting sleep” in the present specification refers to
promoting a natural progression of sleep with maintaining homeostasis of a
living body regarding sleep. Therefore, the composition of the present invention
can be used on a daily basis as desired without any concerns on the occurrence of
adverse action such as dependence. For instance, the composition of the present
20 invention comprising theanine can be used, for instance, to moderate or
ameliorate various sleep disorders caused by changes in the body rhythm, such
as insomnia, sleeplessness (difficulty in falling asleep), vigilance in middle of
sleep, vigilance in early morning, and disturbance of restful sleep.

The exhibition of the sleep promoting action of the theanine used in the

25 present invention is determined by evaluating changes in the bratnwaves wm the



0 4 OCT 2004 4 sleep introductory stage by pol ygraph. in other words, when
the changes in the brainwaves are found in the above-nentioned sl e%&-ﬁl' 79004
i ntroductory stage, it is evaluated to have entered sl eeping state. %
time periods until entering the sl eepi ng state are conpar ed between an

i ndi vi dual

adm nistered with the 5 theanine and an i ndi vi dual w t hout

adm ni stration. When the individual admnistered with the theanine enters
the sleeping state earlier than the individual w thout adm nistration, it

I's judged t
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preparing theanjne used in the present inventjo .be apy.,15 of known
met hods, i nEICERINEGIACAEE FBTRPAFEdeDETVAER i%&&@ﬂ#é%ﬁ@é@%éw @Fgani c
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ongranes el plyms as electrocardtoagram, oculograph,
electromyogram, and pneumogram as well as the brainwaves can be also
simultaneously recorded and observed, the exhibition of the sleep promoting
action of the theanine can be also judged by those items other than the
brainwaves.

Methods for preparing theanine used in the present invention may be any
of known methods, including a method of extracting from tea-leaves; an organic
synthesis method [Chem. Pharm. Bull., 19(7), 1301-1307 (1971)]; methods of
treating a mixture of glutamine and ethylamine with glutaminase (Japanese
Examined Patent Publication No. Hei 7-55154); a method comprising culturing
cultured cells of tea in a medium containing ethylamine, thereby achieving
growth promotion of the cultured cells while increasing the cumulative amount
of theanine in the cultured cells (a plant cell culture method) (Japanese Patent
Laid-Open No. Hei 5-123166); modification methods in which ethylamine is
substituted by an ethylamine derivative such as ethylamine hydrochloride in the
above-mentioned plant cell culture method disclosed in Japanese Examined

Patent Publication No. Hei 7-55154 or Japanese Patent Laid-Open No.



25 Patent Publication No. Hei 7-55154 or Japanese Patent Laid-Open No. 0 4
O CT 2004 5 Hei 5-123 166; and the like. In addition, the theanine used in
the present invention nay be of any forns such as purlfled product§4ggfzw&
crudely purified products, extracts, the | i ke. The "tea-|eaves”

referred to herein include green tea- Ieaves ool ong tea-| eaves, black

tea-l eaves, and the like. Also, a5 connercially avai |l abl e product

[ SUNTHEANI NE (registered trade mark), manufactured by Taiyo Kagaku Co.,
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such as iron, nesi yum_ copper, zi.nc, sel enj.um c ci um potassi um
manganese, aapmearasa %&aﬁiéht%myéd%ﬁmm%h@m@ﬁa Fanadi 5m or salts

t hereof These m neral s may
The content of the theanine in the composition of the present invention is

not particularly limited, and it may be appropriately adjusted as desired. For
example, the preferred content of the theanine in the composition is from 5 to
100% by weight, more preferably from 50 to 100% by weight.
The composition of the present invention may further comprise any kinds
15 of various minerals. The composition comprising a mineral is more preferable,
because there is exhibited such an effect that the composition can supply a living
body with essential elements and trace essential elements, which tend to be
deficient in living bodies. The mineral content in the composition, for example,
is preferably from 0.0001 to 99.9% by weight and more preferably from 0.01 to
20 99.9% by weight. The mineral includes metals or metal salts essential for
maintaining and regulating homeostasis of living bodies, such as iron,
magnesium, copper, zinc, selenium, calcium, potassium, manganese, chromium,
iodine, molybdenum, nickel and vanadium, or salts thereof. These minerals may

be used alone or in admixture of two or more metal elements.



be used alone or in adm xture of two or nore netal elements. 0 4 0 C 2004 6
Crude nedici nes, herbs, amino acids, vitanins, etc. may also be cont ail&dd0o
Such crude nedicines preferably include, but are not |limted to, reisi
(ganodernma), rehmannia root, and common jsuj ube, which are effective in
stabilizing nental conditions. Herbs include, but are not limted to,

ani se, carrot 5 seed, clove, coriander, cypress, cinnanon, juniper, ginger,
sweet orange, pine needle, basil, patchouli, bitter orange, fennel, black

pepper, .bawce SRedl. Orﬂédm%%fﬂa tamﬁﬁ)”&’cﬁﬁ% %ta%%%tc'rﬁﬂ?@gsra{?fcoﬁ@mr%

grapefruit ronella, ea tree eaf

lZZSie', ;?as%yﬁaﬁpaa%ﬁ%%%‘%ﬁﬁ STy ?&“E b%lﬂ@%‘)?%@@gdﬁ%i‘e ol banum
vetiver, o SR ghgﬁﬁ%%ﬂﬁ@f@é%?& TPt R e eum
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t hr eoni ne erl ne, m. nobu acid, taurine, thi u

hypot aur i ne! el‘&a{% ﬁ@ﬂa wﬂylblﬁfﬂora%f%ssnaqsemm%ap? i Ccﬁ‘f]aé&ﬂﬁ& e,
vitamn A, vitam.n Bl, V|tamn B2, tein BG ZOV|tamnF%h\/l|tamnC
vitanin D, ¢itionela. gagey thyms, ﬁe"KtTeFo‘l"P tdeatyvatiilaohysirR curdp@tsi \BFc aci d,
pant ot heni c acid, biotin, ubigui nong@yand pr ost agl andi n, e% wel |, as

deri vati ves l&@non,5daegviangcaslamas, § F?%J?%Wﬁeg%rapﬂﬁ? amrElles here nay

be used preferabl for ex | e, | oe, el | mel at oni | acent a,
propoll s, P Bulgananyrose rose, o;eranum avendel éf'l (4 yeramum sancpal“p acl

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
15 these herbs include, but are not Limited to, extract, essential oil, and herb tea.
Amino acids include, but are also not limited to, for example, glutamine,
glutamic acid, tryptophan, alanine, arginine, aspartic acid, threonine, serine,
y-aminobutyric acid, taurine, thiotaurine, and hypotaurine. Vitamins include, but
are not limited to, for example, vitamin A, vitamin By, vitamin B;, vitamin Bg,
20 vitamin By, vitamin C, vitamin D, vitamin E, vitamin K, folic acid, nicotinic
acid, lipoic acid, pantothenic acid, biotin, ubiquinone, and prostaglandin, as well
as derivatives of these vitamins. In addition to these ingredients, there may be
used preferably, for example, aloe, royal jelly, melatonin, placenta, propolis,
1soflavone, soybean lecithin, egg yolk lecithin, egg yolk oil, chondroitin, cacao

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



| sof |l avone, soybean lecithin, egg yolk lecithin, egg yolk oil, chondroitin,
cacao 25 nmmss, collagen, vinegar, chlorella, spirulina, gingko |eaf, (dr2eh)i
tea, tochu tea 0 4 OCT 200 7 (Euconm a ul noi des), Chinese wolfberry tea,
oolong tea, nulberry |eaf, Rubus suavisainus (tencha), banaba tea,

unsaturated fatty acids, saccharides such as oligosaccharides,
m cr oor gani sns such as bifidobacteria and red koji; nushroons such as
agaricus (Agaricus blazei), and Gifola frondosa; fruits such 5 as

bl ueberry, prune, grape, ,oliye, Japangse apricot, and citruses;.seeds such
as peanut , Ugicegnaia '?p&%(ﬁ@) éﬁﬁ‘eﬁﬁgﬁﬂﬁfaWe 8t 9 0@5%%6““@5%%%%’2’ er,
chili, Welsh onion, punpkip, gourd, carrot, rdock, jute.l,eaf (Corchorus
capsul ari s) SUAVESHNPE ,(teﬁélﬂéb Bé@%ﬂa@&b‘?f}saf‘gﬁ@&?ﬁg@ﬁ}(ﬁ Bérﬁc}'f”ég?s WG etabl es,
tubers, and beans; seaweeds such as karrg;_ | shes,; at, .paultry, and
whal e neat ; olgepageharidos; MHEropEEafAsms Juch pebifidobasisragn dP@gallproduct s,
crudely purified products, purified products, praocessed p Oduﬁ%ls’ arid
fernment ed pmoshrsosnssuthoasagarisns ddgericunblase omd Grfeladrondesa; frits such
enbodi ment of the present invention, there-is provided food or a
medi canment evobjmebsimgpiune, grpsosiive, dapatese HpTisPb SEACITIESnEGeds SPER aan
i ndi vi dual having sl eep disorders, which is suitable for daily yse. The
food or 15 peiutaaterandreesansheadgisoper;iveseloblosaneh @6 BEANPIPPRT 1% las | ong
as it conprises a conposition conprising theanine. Here, the term
"i ndi vi dual Wiélsh phionp peseriin, gmed, ¢aret bwidockcluteltesf (¢ erchorut emese!ahfihmal |
concretely human, pigs, bulls and cows, dogs, cats, horses, and the like,
and especi apinjichpenia, waprbef tomesitd escaltion, lerdvegetables, prbetse andibeessit i on
i ncl udes various foods conprising 20 theanine which are exenplified bel ow
The foods i pedvistels siioh ak vetkanee fished; insedtopeldtan and wWhalemealb aadSgeanlssass of t
drinks, mneral water, |uxury beverages, and al coholic beverages. The
l'i qui b well as their extracts, dried products, crudely purified products, purified products,
processed products, and fermented products and other products therefrom.
" In addition, in one embodiment of the present invention, there is provided
food or a medicament comprising the composition of the present invention for an
individual having sleep disorders, which is suitable for daily use. The food or
15 medicament mentioned above is not particularly limited as long as it comprises a
composition comprising theanine. Here, the term “individual” in the present
specification includes, for instance, mammal, concretely human, pigs, bulls and
cows, dogs, cats, horses, and the like, and especially human is preferable.

The food of the present invention includes various foods comprising

20 theanine which are exemplified below.

The foods include, for instance, solid foods and liquid foods such as soft
drinks, mineral water, luxury beverages, and alcoholic beverages. The liquid
foods to be listed herein are not particularly limited, and include teas, such as
green tea, colong tea, black tea and herb tea, fruit juice concentrates,

25 reconstituted juice concentrates, fresh juices, mixed fruit juices, fruit grain-



foods to be listed herein are not particularly Iimted, and include teas,
such as green tea, oolong tea, black tea and herb tea, fruit juice CT 2004
concentrates, 25 reconstituted juice concentrates, fresh juices, niQéJ]
fruit juices, fruit grain 0 4 OCT 2004 8gcontaining fruit juice, fruit
j uice-containing beverages, mxed fruit/vegetable juice, vegetable juice,
m neral water, carbonated beverages, soft drinks, mlk, mlk beverages,
Jgganese sake, beer, wi ne, cocktails, shochu, whiskey and the like. In
addition, t |- are -not . p Lol a L ed ones
5 a;e pastegﬁFggﬁ@?§%§QH%§3ER%¢@%§£§% 5%@%aﬁ%¥§%@%%g§g?i?@@T§%§§§gﬁrt, cold
confectionari.es, ¢ | es.: C ' i Its,

&8 e PRl oot MARGH T MEer FRAR R R RS Al K

g?gls(ieﬁf’ [ n\C/en%ion s noj poart i ch a ‘jh én :E;gtl (-)lnzs ,Jw%;lgmadl- Cagéa%:aqdrgaﬁrgﬁt
comprtes i lerdel oAbl it heafbaiBelay I AP
prepar:onthor hoafiER TR ATEAER A DB BRUEL PRIl B ™
can bS used zfdyﬁf%@%d}gs{ﬁoabﬁw pf@&?%eiéﬁ'ﬂﬁgﬁswoa%ds%wé}ﬁ%fé 58k food or
o TtV daemscaoRisics Ramint e s ChaRfarmans crache®s st riifabe

feeds, beverages, preparations, reagents and the |ike having sleep
pronoting ef tbr@faévéﬁl%&eyhk%ed for mammal i an ani mal s havi ng sl eep

di sorders, such as l|ivestqQck sych as bulls and cows,. pi.gs, . and. horses, and
pets such as dog&t AAtiOR: g%e @Gg’fﬁﬁ@eﬁ“é? o HrB?er‘ﬁﬁ%'ﬁé‘rt’ioﬁg‘gflﬂEpﬁgwg@'Xi on of
the present invention is not arti.cul arIIy limted. Eor.i nstan&le, gener al
met hods forl%@ﬂaﬁﬁ & okegpedjcament comprises theanmine. Lor mstance, the

10 medicament may be of any forms such as solutions, suspensions, powders, and
solid molded products. The preparation forms of the medicament include, for
instance, tablets, capsules, powders, granules, beverages, and the like. Also, the
medicament can be used together with other medicaments.

The above-mentioned food or medicament of the present invention

15 encompasses those which are used for individuals other than human. For
instance, there can be included feeds, beverages, preparations, reagents and the
like having sleep promoting effects favorably used for mammalian animals
having sleep disorders, such as livestock such as bulls and cows, pigs, and horses,
and pets such as dogs and cats.

20 The method for preparing the composition of the present invention is not
particularly limited. For instance, general methods for preparing food or a
medicament may be used, including a method comprising powder-mixing
theanine with other raw materials; a method comprising dissolving theanine and
other raw materials in a solvent to give a mixed solution; a method comprising

25 lyophilizing the resulting mixed solution; a method comprising spray-drying the



medi cament nmay be used, including a nmethod eonprising powder-m Xing

theanine with other raw materials; a nmethod conprising dissolving th ng@?ZGD&
and other raw materials in a solvent to give a m xed solution; a nmetho
conprising 25 lyophilizing the resulti ngz?m' xed sol ution; a method

conprising spray-drying the 0 4 0 CT 2004 9 resulting m xed solution; and
the like. The sanme nmethods can be applied for the food or nedi canent of
the present invention. In addition, the conponents other than theanine

o e ca" oA RGO TRACH Y. Ofhd DEPRRRENL calltRMdRd fo? the

pr epar ed cahl*B appriopri ate I n accordance wth t esired use,
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COMPOST L on B oo A e St L it 2 SRBaRlichg et
venti on. - PLASEHONY B AEE SABGATFRHONE S Sfra BRLERA) SAPEBhOT Eer o 1 s
provided a 20 ret hod or At | A EESR 0 ikl SHEL phathp o e
invention can be prepared by formulating theanine by a conventional method,
together with, for wstance, a known organic or inorganic vehicle, excipient,
binder, stabilizing agent, suitable for oral administration, and the like, so that the
content of the theanine in the medicament of the present invention is preferably
15 within the above-mentioned range of the preferred content of the theanine in the
composition as in the case of preparation of the food. Use of the theanine in the
preparation of the food or medicament of the present invention for an individual
having sleep disorders is also encompassed in the present invention.
Further, in one embodiment of the present invention, there is provided a
20 method for promoting sleep in an individual having sleep disorders, comprising
administering theanine to the individual having sleep disorders. According to the
method, since the sleep of an individual can be promoted safely and effectively,
without any concerns on the generation of adverse action, the method is effective
for moderating or ameliorating sleep disorders of the individual. In this

25 embodiment, in general, the effective dosage of the theanine for obtaining the



adm ni stering theanine to the individual having sleep disorders. According
to the nethod, since the sleep of an individual can be pronoted safely and
effectively, without any concerns on the generation of adverse actifanjCk Hé
method is effective for noderating or aﬂ(gliorating sl eep di sorders of the

individual. In this 25 enbodinent, in general, the effective dosage of the
t heani ne for obtaining the 0 4 OCT 2004 to desired effects of the present
invention is, for instance, preferably from0.2 to 200 ng/ kg weight, nore

preferably fram0.5 to [ kg weight for.an adult i | se of
human. Home@%srlf,eds?fg‘ifgs Qggtf“?”gﬁ?a ilﬂﬁ%fq‘%’ss’ quflwngt?ﬂ?\ff’ &gﬁémﬂgﬁf&gx@%?\ of
sl eep disorder and individual differences (age.,sex, and.t like t 5
dosage of tR&0 & ivyraghty Mote Pb?g@?ﬁ)rh’ %‘W@Qrﬁ 830%0 v qlgl{.ﬁfpé&nta)gll%t}p% e
ranges given above. to the adm nistratign. of .t.he .t heani ne, .theanine per
se may be dawihp$ess ehhugan ﬁ@%%‘f%o%‘ﬂ?? S?F?b'ﬁl%fﬁguglr@sgecﬁ&efwm ard
preferably the food or _ nedi canent, .nay, adm ni.stered. Al so,. th
adni ni st r at esentef Heap ,dlmﬁ@3f1@%@@b@g§@f£§§¥ﬁqq?%£4% sehand the Lo ﬁ?est ration
period, and the like are also not particularly Ii E}Hﬁéﬁf (I;Br i nst ance, the
t heanide i s daspgernishe thennine 1 hetpvescam SENIRBAE R8h RAppYerAdESAge range
at once or divided in plural tines, preferably by oral admnistration, to
t he above- nghenoedei ndi vi dual , preferably human desiring to noderate or
aneliorate sleep disorders. The theanine or, the 15 conpositi og of the
present inventi odsoe thhadmigstraaan gé the Breaning e 24k eE IBAY 8¢ daily
basis, whereby preventi % sl eep disorders. The safety of t_hg theafni ae used
in the presedministesed,icarthe sompgritiongf the peessAt BvepHoBPIEErARIY Bigi1Pof &8¢
using mce, there are no death cases when mce are admni tﬁr eﬂ orally at
5 g/ kg, so miealicamentemgyebe slmimistereghvispaitictradougistragon methods, the
10 number of administration, the administration period, and the like are also not
particularly limited. For instance, the theanine is administered within the above-
mentioned effective dosage range at once or divided in plural times, preferably
by oral administration, to the above-mentioned individual, preferably human
desiring to moderate or ameliorate sleep disorders. The theanine or the
15 composition of the present invention or the like can be, for instance, taken on a
daily basis, whereby preventing sleep disorders.
The safety of the theanine used in the present inventton is high. For
instance, in an acute toxic test using mice, there are no death cases when mice
are administered orally at 5 g/kg, so that there are found no abnormality in the
20 general state and body weight. In addition, especially L-theanine is known as the
main component of deliciousness (umami) of tea, and is also used as a food
additive for the use of deliciousness, and there is no limitation in 1ts amount
according to the Japanese Food Sanitation Act. Moreover, contrary to the

conventional medicament for ameliorating sleep disorders, since dependence on

25 the theanine is not found at all, the sleep can be promoted safely and effectively



20 general state and body weight. In addition, especially L-theanine is
Known as the main conponent of deliciousness (umam ) of tea, and @E @&3&
used as a food additive for the use of deliciousness, and there i H k
limtation in its amount according to the Japanese Food Sanitation Act.
Mor eover, contrary to the conventional di canent for aneliorating sleep
di sorders, since dependence on 25 the theanine is not found at all, the
sl eep can be pronoted safely and effectively 0 4 OCT 2004 11 by the use of

t he conposition, food or nedi cane f the.present. invention r eby
moder at i ng BY tRe8$6 ﬁ'leicr?énl?q'f’én%r}’gtgﬁgﬁ?' ;Iﬁ'@i& EE’@CH%%Q?,& he
present invention will be described.in further. detail by means of Exanpl es,
wi t hout i nt ederalyy medeiaging orpEnadiospiang the; sleen 'é%ré#ﬂs'i nvention to these
Exanpl es al one. In Exanples, the expression "parts"” means "parts by weight™
unl ess specified otherw se. 10 Production Exanple 1 0.3 Mglutam ne and 1.5
M et hyl am ne were allowed to react at 30C for 22 hours in borate buffer
(Na2B407- NaBAMIEIES 1) in the presence of 0.3 U gl utaninase [manufactured
by Amano Seiyaku K. K. ]. Subsequently, the reaction_m xture .was subjected
to colum chr omaiNegt, h)pf@,@inhgl‘@a%@ﬂ‘@@b@@SQHb%wWth%Y\gYM’{% Clgﬁai ng
manuf actured by Miromachi Kagaku Kogyo K K.]. The resulting.prodyct was
treated w tExempheswithout seeadiagttndingéshe swps b dhe peesent mypIEpR 1 BESEI on

m xture. The obtained substance was confirmed as L-theanine by su,bjhe,g;ti ng
the resultExgmpdes siveed $ubxuompdes, the exprassicn| pRIEAANGaNs PAHE Dyapeight
chromat ography, 20 whereby confirmng that the obtained substance exhibits
the sanme behaldsospeafied otherwise.

10 Production Example 1

0.3 M glutamine and 1.5 M ethylamine were allowed to react at 30°C for
22 hours in borate buffer (Na,B,0,-NaOH, pH = 11) in the presence 0f 0.3 U
glutaminase [manufactured by Amano Seiyaku K.K.]. Subsequently, the
reaction mixture was subjected to column chromatography using Dowex 50 x 8
15 and Dowex 1 x 2 [both being manufactured by Muromachi Kagaku Kogyo K.K.].
The resulting product was treated with ethanol to isolate the desired substance
from the reaction mixture.
The obtained substance was confirmed as L-theanine by subjecting the
resulting isolated substance to amino acid analyzer and paper chromatography,
20 whereby confirming that the obtained substance exhibits the same behaviors as
the standard substance. When the obtained substance was subjected to
‘hydrolysis treatment with hydrochloric acid or 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 is shown that

25 ethylamine was bonded at the y-position of glutamic acid. In addition, it was



t he ‘st andard substance. \Wen the obtai ned substance was subjected to

hydrol ysis treatnment with hydrochloric acid or glutam nase, glutanic acid
and ethylamine were generated at a ratio of 1:1 (nolar ratio). Asl4 0CT 2004
descri bed above, since the isolated subsiance was hydrol yzed by
glutamnase, it is shown that 25 ethyl am’he was bonded at the y-position of
glutamc acid. In addition, it was 0 4 OCT 2004 12 al so confirnmed by using
the glutam c acid dehydrogenase that glutam c acid generated by hydrol ysis

had an L-form Fremthe above, the resultipg.i S
confirmed tBSB&0 -WHE%\??ME.‘I‘?F%&HPW&@6‘8&%@?@%@#&%’%%ﬁ#ﬁ%@ﬂﬁﬁf ﬁgani ne
was obt ai ned. A by- pr oduct utam.c_acd s 20 . Gl anpl e
2 Ten kil ogg?ﬂ?éat@é qyqurgg{}&h%qéﬁf}(gl- ?Wé‘h@%@@%r%%%e‘%@g%ﬁ
extraction wiith boilin ter. The resul.ting extract was applied to a
cationic 18MbsRANCEMRS g‘ﬁﬁ%ﬁle(j’t&mg&‘ 2," manufactured by Miromachi
Kagaku Kogyo K K.), and eluted with 1 The el ut fraction was
applied to an aEffmég"eag%‘éFrﬁﬁﬂs’ 22%&?‘1%’6\1 &gg;g?%e ¥@s %"F‘icﬁugg‘d by

Fut amur a Kagaku Ko%yo_ K K,)), and eluted with 15% et hanol. The resulting
el uted fracPTosRChaBIAEEEA YAt €UROth an RO menbrane (manufactured by

NI TTO DENKO 15 CORPORATI ON "NTR 729 HF"), and then purified by colum
chromat ography. Furthernore, the purified product was recrystallized, to
give 24.8 g of L-theanine. Exanple 1 Theani ne-contai ning candi es were

produced i nPradustieadix@ampler? t he 20 conposition shown bel ow by using the

L-t heani ne prepared in Production Exanple 1. ) X
Ten kilograms of tea leaves (Camellia sinensis L.) were subjected to

extraction with boiling water. The resulting extract was applied to a cattonic

10 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 fraction was
concentrated with an RO membrane (manufactured by NITTO DENKO

15 CORPORATION “NTR 729 HE”), and then purified by column chromatography.

Furthermore, the purified product was recrystallized, to give 24.8 g of L-theanine.

Example 1

Theanine-containing candies were produced in accordance with the
20 composition shown below by using the L-theanine prepared in Production

Example 1.



0 4.0CT 2004 13 Theani ne-Containing Candies 1. G anul ated Sugar 64 parts
2. Malt Syrup 23 parts 3. L-Theanine 10 parts 4. Flavor (Lenon szﬁﬁg)
0.05 parts 5. Tartaric acid 1 part 6. Water 30 parts The granul a d@%r
was conpletely dissolved in 20 parts of ter with heating to 110C. The
malt syrup was added thereto, and the t erature was 5 raised to 145C.
After heating was stopped, the tartaric acid was added thereto and m xed,
and the remaining water after L-theanine was previously dissolved was
added thereto. The m xture was m xed again, cooled to 75 to 80C, and
formed wth a nolding roller, to prepare theanine-containing candi es each
drop weighing | g. 10 Ex Theapﬁagm&pabgﬁmﬁmg(ggﬁﬁgies were produced in
accordance with the conposition shown bel ow by using the L-theanine
prepared in Production |Ex@rphdard Sifga® 4 OCT 2®Dgarist Theani ne- Cont ai ni ng
Capsul es 1. L-Theanine (manufactured by 98 parts

2. Malt Syrup 23 parts

3. L-Theanine 10 parts

4. Flavor (Lemon Flavor) 0.05 parts
5. Tartaric acid 1 part

6. Water 30 parts

The granulated sugar was completely dissolved in 20 parts of water with

heating to 110°C. The malt syrup was added thereto, and the temperature was
5 raised to 145°C. After heating was stopped, the tartaric acid was added thereto
and mixed, and the remaining water after L-theanine was previously dissolved
was added thereto. The mixture was mixed again, cooled to 75° to 80°C, and
formed with a molding roller, to prepare theanine-containing candies each drop
weighing 1 g.
10

Example 2

Theanine-containing capsules were produced in accordance with the
composition shown below by using the L-theanine prepared in Production
Example 2.

5



Tai yo Kagaku Co., Ltd.) 2. Gum Arabic (manufactured by 2 parts Gokyo
Sangyo K K.) The L-theani ne powder was coated with the gumarabic by a
conventional nethod, to give theanine-containing capsul es. 5 Exafipl 8132)@he
drop of candy produced in Exanple | was gjven to each of 5 panelists who
had been suffering from sl eepl essness, i.e. those individuals who could
not fall asleep within the tinme range of 1 hour or nore and | ess than 10
1.5 hours after getting set to bed, the candy being given 30 m nutes before
getting set to bed. The sl eepl essness of 2 panelists was aneliorated on 4
day of <candy intake, and all nenbers of the panelists were aneliorated in
the sleeplessness on 12 day, Th&mntdhoatdingig\Cghsales could fall asleep
within 20 mnutes or so after getting set to bed. In addition, undesired
adverse action was not 15 hbEeranet @namifacturedhby f n¥hpartpef ore carrying out
the test, a simlar test mqgh@ﬁgﬁg@algggli@@th a capsul e (placebo) in which
t heani ne in the theani ne-containihg capsule” was substituted with | actose.
However, none of the indivGunalsalsibdwaduaopuredbl | orapaohs in the

sl eepl essness. 20 Exanpl e @deé 8@0% 15 One theani ne-containing capsule
obt ai ned in Exanple 2 (L-theahine: 200 ng/one capsule) was given to each of
3 panelists who had been di agnosed as

The L-theanine powder was coated with the gum arabic by a conventional

method, to give theanine-containing capsules.

Example 3

One drop of candy produced in Example 1 was given to each of
5 panelists who had been suffering from sleeplessness, i.e. those individuals who
could not fall asleep within the time range of 1 hour or more and less than

10 1.5 hours after getting set to bed, the candy being given 30 minutes before
getting set to bed. The sleeplessness of 2 panelists was ameliorated on 4 day of
candy intake, and all members of the panelists were ameliorated in the
sleeplessness on 12 day, i.e. those individuals could fall asleep within 20 minutes
or so after getting set to bed. In addition, undesired adverse action was not

15 observed at all.

A half month before carrying out the test, a similar test was carried out
with a capsule (placebo) in which theanine in the theanine-containing capsule
was substituted with lactose. However, none of the individuals showed any
ameliorations in the sleeplessness.

20

Example 4



insomia, i.e. those individuals who could not fall asleep over a tine
period of 1.5 hours or nore after getting set to bed, the capsule g%ﬂﬂ%mﬂ
given 30 mnutes 5 before after getting set to bed. The insomia m&
elimnated on 4 day of capsule intake ip:2 panelists, and the insomia was

elimnated on 12 day in all 3 panelists, "i.e. those individuals could fall
asleep within 20 mnutes or so after getting set to bed. In addition,
undesi red adverse action was not observed at all. A half nmonth prior to
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| A half month prior to carrying out the test, a similar test was carried out
10 with a capsule (placebo) in which theanine in the theanine-containing capsule

was substituted with lactose. However, none of the individuals showed any

ameliorations in the insomma.

INDUSTRIAL APPLICABILITY

15 _ According to the present invention, there is provided a composition for
promoting sleep, which any one can safely take on a daily basis without any risks
of adverse action. In addition, according to the present invention, there is
provided food and a medicament, having an effect for promoting sleep for an
individual having sleep disorders. Further, according to the present invention,

20 there is provided a method for promoting sleep comprising administering the

theanine to an individual having sleep disorders.



4. The conposition of claim3, wherein the mneral is a netal salt. 5. The
conposi tion of claim4, wherein the netal salt contains an el ement g4 0CT 2004
sel ected fromthe group consisting of iron, magnesi um copper, zinc,
sel enium cal cium potassium manganese, chrom um iodi ne, nolybdenum
ni ckel, and vanadium 6. The conposition of claim1l, wherein said sleep
di sorders are selected fromthe groupléonsi sting of insomia, vigilance in
m ddl e of sleep, vigilance in early norning and disturbance of restful
sl eep. 7. The conposition of claim1, further conprising sugar, flavor and
tartariclaci d. A8leefipeomnotiggpsimpasition§ conpaisinglthedniviet foe proymoting sléepdnanherb. 9
The conmpsi.: . ' ' ' LD, LS4.0 or nore herbs sel ected
fromt heﬂ‘gﬁﬁﬁ‘%@’c‘g‘%‘s‘gé‘??%‘%‘%’fd\é%%%%%p%ﬁh%%gr“g%h@?y %‘g- yl ang, gerani um
chamom l e, lavender, St. John's wort and kawakawa. 10. Food conprising the
compost thon Of rRWorfiRitRln H ML, lvtleoif thelthearth B bfAIRA W GO HbLA G t e
conposition of any one of clains 1 to 9.

from 50 to 100 % by weight.

3. The composition of claim 1, wherein the composition further comprises a
mineral.

9, The composition of claim 3, wherein the mineral is a metal salt.

S. The composition of claim 4, wherein thc metal salt conlains an element

selected from the group consisting of iron, magnesium, copper, zinc, selenium, calcium,

potassium, manganese, chromium, iodine, molybdenum, nickel, and vanadium.

6. The composition of claim 1, wherein said slecp disorders are selected from the
group coasisting of insomnia, vigilancc in middle of sleep, vigilance in early morning
and disturbance of restful sleep.

7. The composition of claim 1, further comprising sugar, flavor and tartaric acid.
8. The composition of claim 1, further comprising a herb.
9. The composition of claim 8, wherein said herb is one or more herbs sclected

from the group consisting of peppermint, bergamot, ylang-ylang, geranium, chamomile,
lavender, St. John’s wort and kawakawa.

10. Food comprising the composition of any onc of claims 1 to0 9.

11 A medicament comprising the composition of any one of claims 1 t0 9,



