1 DESCRIPTION Title of Invention: EXTRACTS AND BEVERAGES CONTAI NI NG 2,

5- Pl PERAZI NEDI ONE, 3, 6-BI'S (PHENYLMETHYL) (3S, 6S) - Technical Field

[ 0001] Thwopnamemts9i nvention relates to foods and bever agegdPmondssisem ng 2, 5-
pi per azi nedi one, 3, 6- bi s(phenyl nethyl)-, (38,68)-, and nore particularly
relates to extracts and beverages cont ai ni ng

2, 5- pi perazi nedi one, 3, 6- bi s(phenylnethyl)-,(38,68)- at a high
concentration, wherein the pHis 5 or nore. Background Art [0002] In a

hi ghly conpl ex nodern society, a reduction of willingness turns into a
probl em For exanple, the term "IHEYCBEETHANCrisis" is used to describe the
pr obl em of reduﬁﬁd {;rg;i vation in young people. Mreover, it is said that
depr essi on pat i 'dHE 81 Orte@RoBL 0w synpt oms of hypobulia, and there is a demand

for the devel opnment piTRAEISS ANTRB ETAGE@@&NTQ\IN}N’%W' ia. LOSOB] In ]
recent years, oy N e ttached to eac

ot her has re@é?’%@%‘h@g@%ﬁ &?ﬁﬁ%ﬁ@?’ig’lﬁﬂﬂgﬁ 'é.?g’%é) ti des can be
desi gnepechfiicaBFRI®Addi ti onal physical properties and/or new functions, which
cannot be seen in single am no acids, and hence they are expected to be
appl i cqobel]t orke presder invartipa ehes té Forids ahid Bevenagpeacontaining @541 nventors of the
present invention have found that a 2, 5-di ketopi perazine derivative, i.e.,
2, 5- pi pEpaziineiow;ike-BigplEngmétbyl) (FEO0Y, jnd 188 BBliculilAreRies totextradtinber :
2862-51-3) (hereinafter referred to as "conpound A') has an inproving

ef f ect and bewerrgasegniabing A0 Riperpzinediers. 3. p1his(piraybnethElpp(3SE)i ¥a:higlapanese
Pat ent Application No. 2009- 296164). [0004] Products known to contain
CconmpourkPnEEntigHPR, Jehegein dhGpH d? PRBIOE-i n 1 qui d form whi ch are obtained by
decocti]g$ nmeat ﬁf' }yi vestock, as well as chicken consomme and the like in
solid fB¥eker of Invention Technical Problem 2 [0005] However, in
order t cqnMQu A copntained in.these.chi cken .extr ) hi cken
consorm@sézs] inéor q‘g?f&?féla eé(tm%&eﬁ? Eﬂ"?leté nacrgﬁ‘tw?g) ion’ lﬁﬁ%&?*g%‘aggnéﬁa bever ages,
it is ar i ne - O j anmount s.
hen” addaiiih S0k friile iR KR oG i R R bl O ke
ext r act §qled TRARANTRICHRES pebple. COMBREARE, 3k ¥aidth& Heplctiod pAMAEs Senf 00ds and
beverages, and the latitude i'h flavor design for foods and beverages is
subst andhio® dydhptdtsd of HyPeBHlia, lafid &bk fsiaQizmainfl foiBle decedirh&it of tiRs cspadldTpl ¥
extended by the conventional nmethod in order to increase the content of
conpoundf idpravigdihygloboliext ract, not only the concentration of conpound A but
al so those of other substances (e.g., bitter conponents) w Il increase.

Li qui ds[0063t Iooedeat yeavg ki dipsptiddstoarpoesd of twedinano lacigh aitavhed tit gagh iothes, i . e.
l'iquids that have high Bx values are in thenselves unsuitable as beverages,;
even whias regivsd attentinmasraclactionahgupsignee c tDippptides ggiobe designed|to hgeon t he
tongue of the beverages so greatly that theé are unsuitable for use in

bever agelditiqnabiRlFicRbTEBYERS RYPRASHHANALIONS, WAIIHIRYPGEFE MIGR ¥PPnd hence
which 1 2% uibhheS B er SRt e PPt ia e pg errendt B RalicmRge T

oL Ve ol S R 8RR g SRR R - BBy 1o 1ot
provi ede@ﬂa% 5-2{%%%F’Wﬁ%gﬁ?ﬁ’%%hﬂﬁ}%arﬁ‘iﬂ 0 'Sdﬁf Is\‘)\a{d)!@&z%glsw a useru

substance w ovi ng efrect 1on, "1n an

easy- t Ot RE&S b3R5 TR MEr@hatfer MG RNEERbMBbARIA )0k bhiiRPrdvih Rt 6in [ 0009]
As a result of extensive and intensive efforts nmade to solve the probl ens

stat ed phaug, m&ﬂik%tiioﬁ‘(ﬂt@fc@rfﬂe@f)atbﬁtei\ﬁgﬁwi@ﬁi JapanRB PaRAt ApYRcative BREYBED-i n

obt ai ni ng extracts and bever ages, ich not only contain conpound A at a

hi gh comgmdsty.ati on but al so have | ow Bx val ues and which are good in flavor
and feeling on the tongue and further have a good appearance. This success
| ed to [0064]cdirptetts bmpvaf to doataim esepounidmy érelidsrchidked edfackiaimdiqpid fobm pr esent
invention is directed to [1] to [15] shown bel ow. [1] An extract containing
conpounwhish arecpttizinedhy deqoeting matgf Livesteck, @ siclias chigken @onsempmg apdiheen t he
content of. corygound A (unit: tg/100 g) and Brix (Bx) is 6 (g/100 g)/Bx or
nore. Jikginpal By act  accor di ng to [1] above, which contains conpound A at
a conceptration.of 60 g/100 g or nore. [3] The extract according to [1] or
[ 2] abo ,Wf’g?‘h @M Bound A is extracted froma naturally occurring

pr oduct 4 tract according to [3] above, wherein the naturally
occurrirt';%c‘%'r'‘%.’3'(!1upggbl:as§l meat of livestock or poultry, fish neat, or shellfish
neat. [5] The extract according to [3] or [4] above, wherein the naturally
occurring product is chicken neat. [6] A dried extract obtainable by
drying the extract according to any one of [1] to [5] above.




[7] A capsule or tablet encapsulating the extract according to any one of
[1] to [5] above or the dried extract according to [6] above. [)%% A

bever age WBZAHAYRI@ by addition of the extract accordi n§CTIPHHYIVRE of [ 1]
to [5] above. [9] A beverage contai R%ng conpound A and having a pH of 5 to
10, wherein the ratio between the content of conmpound A (unit: pg/ 100 Q)
and 13rix (Bx) is 6 (p.g/100 g)/Bx or nore. [10] The beverage according to
[8] or [9] above, which contains conpound A in an anmount of 60 ttg/100 g or

nor e. 11]. A _packaged beverage, wherein fhe, bever according to any one
of [8] [80%]1(5'}0"5‘5(6%%“ Pgdebal@keﬂgmp?fﬂéi %Gﬂ%taiﬂﬁgﬂf! Elefﬁ%qc ﬂﬁ?‘H&“é%glg for

produci ng .t he extract .accordj to. 1] abov which co iSes: . - (1) a
pretre B C%‘ESQB“?WS\AWOE%MP@Q% 63‘%["1 %gg?ﬁrgﬁ%}nt%ﬁmdﬁ F{r}? FYLgeeRdhl or
shel | fish neat, i a starfj Il hsated Lgeid to
remove WaFEFYLR Pé%?%glgerno%giaﬁ% ¢ SII)l %&r@éﬁ?g?{ell%dd b (‘X?e‘ga dlggﬁ ng step

i n whic i quidoi I : heabdsigin WO
o Shoh D bl o SR REREk plitls KNBACELIRUBNnaR ik egbinan VO

i n whi clyntidEraBltAfcrelle atoh & 8PARI HeSerabts Bhcthe 1at3d AN LOLE& dfor

produci ng the éxtract according to [1] above, which conprises: (1) a
pr et r eafofBMAindBePBrabés WehlssPant@AY 163, | | vestock or poultry, fish neat or
shellfish neat is used as a starting material and heated in a liquid to
renove [0006] -laalditios, if et dicodtionaihaisrsddplylestanided by the convérizjonal thethdd ng st ep
in which the liquid is replaced after the pretreatnent and heating is

r epeat eid oadgaitmjncrease the cpBentoff Gompoand dningheyken pxtigvit,atot phly thdt ai ned | i qui d
sanple is filtered, and (4) a concentration step. [14] A process for
pr oduci engcetirative pé eemroundcd but #l8p thesg of othessybstangss éqag-cglﬁﬁsxé gazigronents) (1)

a pretreatnent step i.n which nmeat of |jvestock o E}gﬁ}ltry fish nmeat or
shel | f i $H inggase s Liguds that conéain vRLIoNs SYRTIERGES MIXGHA! MESh CRFCPHIZHOPS: 4G d t o

.er-sal ub [ ined th ' 2 [
R A e T A v S
ted ' d fi : ' ' t ai ned

| aar d SRRR PR thovgafrect vt b feBlanlh B g o lehybidet 0 e
accordi tﬁ}p Lﬁ%eggfg uiMERr GO S ESiwes. (1) a pretreatnent step in
n%g? otfh I vestoc

whi ch or poultry, Tish nmeat or shellfish nmeat is used as

a start %()997];%%{&0%, anHpHaRt &% hitdF solubid & WAl SMBCYGIRALE KdimBlye Pr ot ei ns
contain therein, (2) a heating step in which the liquid is

r epl acegidf b suchRendarlempahfedincapBdraie adrhpeindsA, vefieRisetusafia silbstance (3) a
filtration step in which the obtained liquid sanple is filtered, and

(4) a ceftbentimpioviig efeepon Rdudng mgevatonEitebtwrages hra/kighiconcep@atid] The
present invention provides extracts and beverages, in which conpound A

havi ng aml inraoreasyi-togingést égnim.on | ear ni ng noti vati on and bei ng highly safe

wi thout side WO 2011/077759PCT/JP2010/ 053592 5 .
[0008] In view of the foregoing, the present invention aims to provide an extract or

beverage containing compound A, which is a useful substance with an improving effect on
learning motivation, in an easy-to-ingest form and at a high concentration.

Solution to Problem

[0009] As a result of extensive and intensive efforts made to solve the problems stated
above, the inventors of the present invention have succeeded in obtaining extracts and
beverages, which not only contain compound A at a high concentration but also have low
Bx values and which are good in flavor and feeling on the tongue and further have a good
appearance. This success led to the completion of the present invention.

[0010] Namely, the present invention is directed to [1] to [15] shown below.

[1] An extract containing compound A and having a pH of 5 or more, wherein the



effects can be contained at a high content with Bx val ues remaining | ow.
The extracts of the present invention can be added to beverages and so on
wi t hout iWP2PHHGPhe taste inherent to foods and bever R§EIPIOHYESIERX 1 act s
or beverages of the present invention,, as well as foods and beverages
conprising the sane can be ingested continuously over a |ong period of time
as foods and beverages useful for inprovenent of |earning notivation. Brief
Description of Drawings [0012] [Fig. 1] Fig. 1 shows the test results of

whet her i St | S le.re es t ti required for mce
o t1 na s Reght St i b RbuRERR BLEPHEED apd Bt B0 W6 " T )
Fig. 2 So Eelord €sul ts of whether the ingestion of a test sanple
reducesa’tl{ge t%%xﬁ)equf% ed for mce to find out an escape platform when

repeati g therhesktract accordin%&i an by WichTopBMEcoklpBufidAnitial | cation resul ts
of conmpound A in extracts obtained wth various starting materi al s.

Descri ptomen@itidodf@0i (E100sg of MBA3] A detailed explanation will be given

bel ow for the enbodi nents of the present invention. [0014] <Extract>

The ext f3ct offht hetrqoet esenting /Ao (2] abond, avhescic oompaind Ais axbiacled iffona usef ul
substance with an inproving effect on |learning notivation, at a high

cont ent aaarally eoqueimgyproduci.ngest form Mre specifically, it is an extract

whi ch contains conpound A at a high concentration and whose rati o between

t he contdnt offheewrstipcrording i 3] ag@vewme@)'n haaa®rally qoBwringpredyct &y 100 g) / Bx
or nore. LOO 5] Since conpound Ais a useful substance with an inproving

ef fect Bi52f YAFESIAEK AORQWIAY ifish meat, qrehellfish meati r abl e t o have a hi gher

content in theg extract. re,specifj.cally, the content is preferably 60

m g/ 100[% or nof & ﬁ?i“ﬁ%/’ﬂb’ég B’r@EQF L‘B@O wherein e@lawal%ﬁ’f&grfme ¥t an
extractisvglﬁa(eﬁ i.gh Brix value nmeans that various substances (e.g., bitter
conponents) originating fromstarting materials are contained at high
concent fat i ong, SN i er age
and al siar fom LRAABH BB £ PR Sk Rudd SheordRE W AAPRE 1o Pl 97
unsui t aphsef or use in beverages. Thus, a |lower Brix value is WD

2011/ 077759PCT/ JP2010/ 053592 6 nore desirable. It should be noted that "Bx"
used he[Hin carcapsulelei RbIL BrApilitingthe exiRE Gédkdivg &Yy @Rl dE [Bro 8] er -

[ 0016] Thus, preferred is an extract being rich in conpound A which is a
usef ul shdyetoamieedriedrektiaetdcogrdimgl toJo Pibioxeval ue, i.e., an extract whose ratio
bet ween the content of conpound A (unit: ftg/ 100 g) and Brix (Bx) is high.
More spBEHi fi calbeygraghebtnimnble bystddismnm dftiee contentcoxingionng vnd oA (Jua{i]:

pz/ 100 and Brix (Bx) is preferably 6 (Rg/100 g)/Bx or nore, and nore
prefera®fd€10 (4100 g)/Bx or nore. [0017] The concentration of conpound A

can be antified in various manners, for exanple, by high perfornmance
li quid EHr omafidiv &8s cqipriog copmernd Amnd hayinganH f 5 tht0, prheseinthe wtient i on

bever nQPd RRRE PBiGA! Fhsobinodia et Re B0 ef asCPre Chns beeRuLB ehp prs

relati V1§1|0¥ | ow Bx val ue al though it contai ns conpound A at a high content.

As a result, it is possible to prepare beverages which are excellent in
appear a (Ccqyst I r..t e [AYAR flavog .is. not

I mpai r eggﬁ[ 0018‘? QN%F o@gﬁh{ﬁﬁg‘r’ L@torra[gﬁﬂc?f(é ETNH%C%?@%@?%H&B%%@%# %% eferably
has a pin6intDred WEPI0® ofehat it | eaves no sedinent, e.g., when added to

a liquid of neutral pH Likewise, the pHis preferably 10 or |less, and nore
preferafily 8 arpatlessdbeverslid, tbrdimRYev&age 4887 B ylREBF [bamt " used
herein 1s intended to nean a liquid extract, which may be ingested as such
or may #mvaddpatkedid ocdsaiaexd beverages. I n addition, the extract can be
easily converted into a powder formthrough a step of |yophilization or
freeze- g2} ngA moess fhgradusingtthnexteact eaotrdipgwddl abesveywahizh-ceoipuistse and can
be easily dissolved in a liquid of pHS5 or nore (e.g., water) before

i ngestion. Motlad@wpssireatiaens tediin which meat of vessockfaypoukteye fish meakar shddfiithi on of
the extract, to various foods, and beverages, and all ows easy use of the

ext r act MeRgPpIqd 3812 skarting makaripl andyeeatedyimadiquidhiorremape whiss-selubleaspteins i s al so
possi bl e. tSof({ capsul es or tablets encapsulate the extract of the present

i nvent i EHMAIB7d WETCM ¢ r act powder or granul e thereof. [0022] There is no
limtation on e.or. for.m of foods and beverages .into whi the WO
2011/ 077759PC§F>§%§%}1, 56%9“2*“&‘ (LR lscf?ﬂ%%??rai'éf mgﬁrpgﬂtiaﬁﬁgqu&g& ed.
For exanple, they can be provided in the formof health foods in a tabl et
form(e.g., tablets and capsules), solid foods including yogurt, processed
foods, desserts and sweets (e.g., gum candy, jelly), liquid beverages
including coffee, oolong tea, tea, soft drinks and drinkabl e preparations.
Mor eover, pet foods and animal feeds are al so included. [0023] <Beverage>

o S - T v o . o



[ 0026] The beverage of the present invention can be provided in the form of
a packaged beverage, as in the case of conventional beverages. LOOZ?]
<Productﬂﬁﬁzﬂpﬂggg? for extract or beverage> The BF@@EHFO/ﬁV%htion is
directed to an extract O beverage cqptaining conpound A, in which the
concentration of conpound A can be increased even at a | ow Bx val ue. Such
an extract or beverage can be prepared, for exanple, by the production
process shown bel ow (1) a pretreatnent step in which neat of

| i vestqock or poultry, fish neat or shellfish neat is used as a starting
nateriéﬁ“@ﬁﬁeﬁéﬁﬁ%dmﬁn a liquid to renove water-sol ubl e proteins contained
t herein, .2)..a _heating. st L. Waikch. the liquid i.s replaced after
the pretreat ﬁ@rﬁ ﬁﬁ%?goﬂét&’ ih }Cz‘ tﬁ«g%létg ngglh lgneclll Srl%r,npg:’nlglﬂﬂtgred' (3) a filtration

step | g@ggg*}%b{@?&g&%ﬁaﬁ&i{lg e 3@ Sralny b i {4800 ,whif«g%ogﬁ ¢Q:7 7759PCT/ J

P2010/ ncenttati on step, essary. A preferred

! . . i |1
starting mat g%’uﬁreﬁﬁﬂleh&t%ﬁl REN el 61 1R31ER b ?&Ilﬁﬁ fishiméas opsKEMER @l |y

occurring pr om whi conpound A, a useful conhponent, can be

ef fi ci gnddk ¥ el 8k Be@rtingahitehallaaa hyate® at a Uhuidity esheekyvAer-pouble pioteifs sh neat
or shellfish neat. Exanples of nmeat of livestock or poultry include neat of
| | vest qolitained@hereimat t 1 €, pig, horse, sheep or goat, neat of non-Ilivestock
animals such as wild boar or deer, neat of poultry, i.e., chicken, turkey,
quai | , donest(Rxa hemtingstepdn edidivtbel liduidkis repdacae hfterdbe prtreatofenhand paatingry wil d
birds such as wild duck, pheasant, sparrow or thrush. Likew se, it is also
possi bligrepeatad egdinsh meat and shel | fish nmeat which are eaten in the course
of a normal diet. As other exanples, plant materials such as coffee and
cocoa can al $8) bilitatien stepip mdiqhtbe eblainedhaeld segplvs dilterd, pad est ock or
poultry, fish peat and shellfish neat, chicken neat is preferred for use
because conpdhyCHREREUNL S i ci ently obtained at a high concentrati on.

0029] ALt hough th wh d A i.s obtained Ln. ts wh

Lot g, ditRor Reees (O BBt the RVBRER Redopyif B 0GR, M AR R et
ichin t i | ani nep{ -.Phe-Phe-).. s . i her eb

cenernto b aiGLnPRREh L ePIRTHCR ARk Bl IR oF ey Sk aioR sBlMhich 1o B 0Y

'SA‘t g];) '( ?‘gm@zft e liseWab b SRR ehRE 382 ?iql?idr’[f) $embROBREr-§dluBiBSrdtéigs r eat ment

any treatnent” for reduci ng water-soluble proteins contained in a
starti ngnimtRrthekinay be performed, for exanple, by boiling in water at
100C to 160C for 30 minutes to several hours (preferably about 3 to 8
hours, nore pRphaEakgstepliawhich the liduldol keplacedaftar the ptdtregtntten aodheaingr essur e
cooker, an autoclave and so on can be conbi ned for use depending on the

i nt endeid repeadd tagainsandvbr eover, there is no limtation on the nunber of
liquid replacements performed in the pretreatnent step (1). For exanple,
during the st@pa filtratioarstepdaivehienithe obfatneddiquid spmplevstfdieyedor an addi ti onal
starti nﬁémat erial rrat)(/)Efurther be added to adjust the congentration of an

extract[18} bed@resges fof produring e brysragp geerdine to)9liaboys SET-99MPISES onpl i shed
t a hight t d hi 00C d 1

Tore) | Por exBupREAmaOTer S ik herik g apeiony R s sedihn, o

I ddi ti t heat j. tjne i t he ;heati t 2 f

fr om S0t il s SERGREmplefiE, 0 HelGdR S PR BifformelpBlfe it | STI0CS

As a hegt| ice, a pressure cooker, an autoclave and so on can al so be
conbi ne n#%%‘ﬁgéﬂeglépendi ng on the intended conditions. [0032] The

pretreat nent t tyf ) tRQH&H AR heatin

conti nuously gzggegs@r%gﬁ?%qgtdggcﬁﬁlt%ﬁ%l? I§|tr u?égaraggﬁglg%ﬁ%nt . Alternati \E/;el Y,

t he Pr efsh§RhidaAMca Rt €p My be followed by renoval of the pre-treated neat
and then replacenent of the liquid before the neat is subjected to the
heating st ep. (35afiLatioanspdpeia whiththe @bRfindd liguid sdnyds iscfilreréd; aobt ai ned when
liquid replacenent is performed after the pretreatnment step (1) and before
t he heating s@@p co@jentration stepror e desirable to use liquid replacenent.
Moreover, in the case of using the concentration step so as to enrich
conpounddrantageous Effects efdn@enfeon r abl e to use |iquid repl acement between the
pretreatnment step (1) and _the heating step (2) because good results wll be
obt ai nelf0lA] t Bhaovpressmt Gwention prpvides pxtrassy 10 heyCragss: By WRICR camgowtdex  and the

resulting . sanples will _be less |ikely to affect the. flavor. of beverages
upon adiViRGHH! NRTOYSE cffpCtaRdeAraganoibrEgn Fﬂ‘igelﬁélﬂgﬁx Q@i‘? FERPUGS c(Fet he steps
(1) and (2) is preferably perfornmed in a solvent in order to prevent plant
and animal materials from burning. Exanples of a solvent preferred for use
i ncl ude water, ethanol, or m xtures thereof. Nanely, a plant or animal
material containing proteins (preferably proteins rich in the contiguous
phenyl al ani ne (-Phe-Phe-) structure) is mxed with a solvent and subjected

o, o, o - o o L, I




11 [0041] Conpound A was evaluated for its enhancing effect on |earning
notivation by the nethod known in the art, i.e., Mrris Water Maze (MW .
[0042] FiVOtHINHIBE? which had been col ored black with | RETARZNNRSIES fill ed
into a cylindrical tank of 90 cm di agter and 35 cm height to give a water
depth of 20 cm and the water tenperature was set to 22 1C To this tank,
C57B1L/ 6 mce (male, 9 weeks of age) were each transferred and allowed to
experience open space swinmng (0SS). Upon CSS, mice will cause changes in

t heir behavior and enter a state correspondi ng to .depressjon. After
" epeat HECIEER heorongaiged &, A gl CORTE ik Bk SRUPHIBMATIRG oM o BtarBha) Next
in the above cylindrical 0 cmdianeter. 94@(;{ an escape

k. of . . i
pl at f ofthf Ef]fsel}b ngﬁptm%%l@ia%a&%%ﬁ?eg{grggesaqndgo\,%\gyﬁoglgIggﬁalﬁf@ gl%lg cm TEe above
D \ Al . G
o 0UBS, o I B UREELEASh 0" S AT LS8 U ROBRPHDE o Bachom

(Buben a conparati uvoxam nhe nal eat e.

ALer QM B d SR6 0 R SR FEOHEEE AR il A oh BRI thr th the

form an ure etinme required to find out the

i nvi si gylgﬁm?ﬁf:t?ﬂﬁ@ thﬁ}dfs%&rb&L@E%%Q uBEhONY: iiSrovehest oF Wak@s e ndtivetien.t he time

requir to reach the escape platform to evaluate the spatial nenory and

| ear ni g} i@Mdstription ot Pehwiipgse (VIW) .. As control mce, aninmals
experiencing no OSS were adni ni stered with physiol ogical saline and

subj ect[egii 2|0 [MaM | WM s ws eipetaitaesul s wé whithestha inigestiémof 4 @stdample [ 0044] The
results obtained are shown in Fig. 1. As can be seen fromFig. 1, in the

m ce exphicketheiting rquitSBfor ndcd®Sindehitah eycapt platformuvieagepeatiag the teStnd out

t he escape platformwas reduced when repeating the test, whereas the mce

exper i enci ng [BES2) Fgwekishosy dheiest reslisioh yheter thetingsstiamet 3 er8mple no

reduction in the tinme required to reach the escape platform (Q055-Saline).
| n contreduses therfimeyrequised &8 anigs tofindoHs S0 F8caRe §i1"é€9@6‘ "gbe&&@}é‘?aﬂﬁé gﬁ’otgﬁt

reduction in the tine required to .reach the escape platfor n the 0.02
ng/ kg group, [F’rﬁeﬁ it }é&msglégqqagtlflg%tm rf’ﬂ’ztsé’szﬁ Bo‘grld:‘%frb‘?’?rﬁaé:ks 10 days of
MAM was redudceﬂh%.arogﬁj 200/% when conpared to the control group

( 055- SAYiaiRsd V¥ P SRR ERPer i enci ng 0SS were adni ni stered with

physi olQqi cal. 'ﬂ&\“ N{;r ver, in the 20 ny,/kg group, the tine required
to reac‘g&fcﬁlghgéggpe p(fa (f)ifsm at 10 days of MMM was WO

2011/ 07 PQY/ ) REMEnt8 of thddfreseht t he group
(CSS- Fi @ég%aggéﬁﬁgé%@%ﬁﬁggPﬁ%\?gggﬁdh%gwnﬁﬁé&iéﬁmi chis f rg)guent |y used
as SSRlipvdd¥os. | ndi cates that conpound A has an enhancing effect on |earning
notivation. <Exanple 2> Inproving effect on |earning notivation (2) [0045]
In the pome neExieict-as shown in Exanple 1, mice were adnministered with 20
ng/ kg conmpound A and then subjected to the MM test. As a control, a |inear
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the tongue so greatly that it is unsuitable for use in beverages. Thus, a lower Brix value is
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relatively low Bx value although it contains compound A at a high content. As a result, it
is possible to prepare beverages which are excellent in appearance (causing no sediment or
turbidity) and whose flavor is not impaired.

[0019] Moreover, the extract of the present invention preferably has a pH of 5 or more
such that it leaves no sediment, e.g., when added to a liquid of neutral pH. Likewise, the
pH is preferably 10 or less, and more preferably 8 or less for direct ingestion.

[0020] The term “extract” used herein is intended to mean a liquid extract, which may be
ingested as such or may be added to foods and beverages. In addition, the extract can be
easily converted into a powder form through a step of lyophilization or freeze-drying, etc.
The resulting extract powder is water-soluble and can be easily dissolved in a liquid of pH
5 or more (e.g., water) before ingestion. Moreover, conversion into a powder form
facilitates addition of the extract to various foods and beverages, and allows easy use of the
extract.

[0021] Alternatively, the form of soft capsules or tablets is also possible. Soft capsules
or tablets encapsulate the extract of the present invention, or an extract powder or granule
thereof.

[0022] There is no limitation on the type or form of foods and beverages into which the
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extract or extract powder is incorporated. For example, they can be provided in the form
of health foods in a tablet form (e.g., tablets and capsules), solid foods including yogurt,
processed foods, desserts and sweets (e.g., gum, candy, j elly), liquid beverages including
coffee, oolong tea, tea, soft drinks and drinkable preparations. Moreover, pet foods and
animal feeds are also included.

[0023] <Beverage>

The present invention is directed to a beverage which contains compound A and
whose ratio of compound A content/Bx is 6 (ug/100 g)/Bx or more, and more particularly
a beverage which contains compound A in an amount of 60 ug/ 100 g or more.

[0024] The beverage of the present invention is good in flavor and feeling on the tongue
and further has a good appearance. The beverage of the present invention also has an
improving effect on learning motivation and can be ingested continuously over a long
period of time.

[0025] The pH of the beverage of the present invention is not limited in any way, but it
preferably ranges from 5 to 10.

[0026] The beverage of the present invention can be provided in the form of a packaged
beverage, as in the case of conventional beverages.

[0027] <Production process for extract or beverage>

The present invention is directed to an extract or beverage containing compound
A, in which the concentration of compound A can be increased even at a low Bx value.
Such an extract or beverage can be prepared, for example, by the production process
shown below:

(1) a pretreatment step in which meat of livestock or poultry, fish meat or shellfish
meat is used as a starting material and heated in a liquid to remove water-soluble proteins
contained therein,

(2) a heating step in which the liquid is replaced after the pretreatment and heating
is repeated again, and

(3) a filtration step in which the obtained liquid sample is filtered,
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such as wild duck, pheasant, sparrow or thrush. Likewise, it is also possible to use fish

meat and shellfish meat which are eaten in the course of a normal diet. As other

examples, plant materials such as coffee and cocoa can also be used. Among these

examples for meat of livestock or poultry, fish meat and shellfish meat, chicken meat is

preferred for use because compound A can be efficiently obtained at a high concentration.

[0029] Although the reason why compound A is obtained in large amounts when using

chicken meat is unknown, it is inferred that proteins in chicken meat are rich in the

contiguous phenylalanine (-Phe-Phe-) structure and thereby generate a dipeptide (Phe-Phe)

in abundance, as a result of which compound A of interest will be obtained in large

amounts.

[0030] In the pretreatment step (1), any treatment for reducing water-soluble proteins

contained in a starting material may be performed, for example, by boiling in water at

100°C to 160°C for 30 minutes to several hours (preferably about 3 to 8 hours, more

preferably about 3 to 4 hours). As a heating device, a pressure cooker, an autoclave and

so on can be combined for use depending on the intended conditions. Moreover, there is

no limitation on the number of liquid replacements performed in the pretreatment step (1).

For example, during the step (1), an additional liquid (e.g., water) or an additional starting

material may further be added to adjust the concentration of an extract or beverage.

[0031] The heating step (2) is preferably accomplished at a high temperature under a high

pressure (100°C or more and 1 atm or more), for example, at 100°C or more, and more

preferably at 125°C or more. In addition, the heating time in the heating step (2)
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preferably ranges from 30 minutes to several hours, more preferably from about 3 to

7 hours. As a heating device, a pressure cooker, an autoclave and so on can also be
combined for use depending on the intended conditions.

[0032] The pretreatment step (1) and the heating step (2) may be performed continuously
as a single step without liquid replacement. Alternatively, the pretreatment step may be
followed by removal of the pre-treated meat and then replacement of the liquid before the
meat is subjected to the heating step. Since samples with lower Brix values can be
obtained when liquid replacement is performed after the pretreatment step (1) and before
the heating step (2), it is more desirable to use liquid replacement. Moreover, in the case
of using the concentration step so as to enrich compound A, it is also more desirable to use
liquid replacement between the pretreatment step (1) and the heating step (2) because good
results will be obtained in terms of overall flavor including bitterness and slack, and the
resulting samples will be less likely to affect the flavor of beverages upon addition.

[0033] It should be noted that heat treatment in the steps (1) and (2) is preferably
performed in a solvent in order to prevent plant and animal materials from burning.
Examples of a solvent preferred for use include water, ethanol, or mixtures thereof.
Namely, a plant or animal material containing proteins (preferably proteins rich in the
contiguous phenylalanine (-Phe-Phe-) structure) is mixed with a solvent and subjected to
heat treatment, followed by collection of the solvent to obtain a solution rich in compound
A.

[0034] The power of filtration in the filtration step (3) may be selected as appropriate,
depending on the form of foods into which the resulting extract is incorporated, and the
filtration method may also be determined as appropriate by those skilled in the art.  For
example, in cases where the extract is used for solid foods (e.g., tablets) and where the
resulting beverages do not need to be clear (e.g., canned beverages whose appearance is
hidden in containers), it is sufficient to filter off sediments and filtration through a strainer
may be used for this purpose. Alternatively, in a case where the extract needs to be clear

(e.g., used for beverages in transparent bottles or plastic bottles), powerful filtration should
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be used. For clarification purposes, filtration through a strainer may be followed by
filtration through a membrane (ion exchange membrane, RO membrane, zeta potential
membrane) and/or filtration through diatomaceous earth, etc.

[0035] In the extract or beverage of the present invention, this solution rich in compound
A may be used directly or, if necessary, may be concentrated to further increase the
concentration of compound A. The concentration step (4) may be accomplished by using
an evaporator or by lyophilization, etc. ~After the concentration step (4), the resulting
concentrate may be added to another liquid to produce the beverage of the present
invention.

[0036] It should be noted that the content of compound A increases before and after
concentration, whereas the ratio between the content of compound A (unit: ng/100 g) and
Brix (Bx) remains substantially unchanged. This is because the Brix (Bx) value also
increases upon concentration. Thus, when samples whose ratio between the content of
compound A (unit: pg/100 g) and Brix (Bx) is 6 (ug/100 g)/Bx or more are concentrated, it
is possible to obtain extracts containing a higher content of compound A and having a ratio
of 6 (ug/100 g)/Bx or more. In contrast, when samples whose ratio between the content
of compound A (unit: ug/100 g) and Brix (Bx) is less than 6 (ug/100 g)/Bx are
concentrated, it is not possible to obtain extracts whose ratio between the content of
compound A (unit: pug/100 g) and Brix (Bx) is 6 (ug/100 g)/Bx or more, although extracts
containing a high content of compound A are obtained.

[0037] Moreover, the extract and beverage of the present invention are intended to
contain compound A in a dissolved state and have a Bx value of 0.01 or more.

[0038] The beverage of the present invention may be provided as appropriate in the form
of a packaged beverage, when needed.

[0039] The present invention will be further described in more detail by way of the
following examples, which are not intended to limit the present invention.

Examples

[0040] <Example 1> Improving effect of compound A on learning motivation (1)
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[0041] Compound A was evaluated for its enhancing effect on learning motivation by the
method known in the art, i.e., Morris Water Maze (MWM).

[0042] First, water which had been colored black with Indian ink was filled into a
cylindrical tank of 90 cm diameter and 35 cm height to give a water depth of 20 cm, and
the water temperature was set to 22 = 1°C.  To this tank, C57BL/6 mice (male, 9 weeks of
age) were each transferred and allowed to experience open space swimming (OSS).

Upon OSS, mice will cause changes in their behavior and enter a state corresponding to
depression. After repeating OSS for 5 days, the mice were divided into 7 groups.

[0043] Next, in the above cylindrical tank of 90 cm diameter and 35 cm height, an escape
platform of 10 cm diameter was placed at a water depth of 0.5 cm. The above 7 groups of
mice were each orally administered with compound A (Bachem AG (Bubendorf,
Switzerland)) or with a comparative drug, fluvoxamine maleate. After 60 minutes, each
mouse was transferred to the tank provided with the escape platform, and measured for the
time fequired to find out the invisible escape platform placed below the water surface (i.e.,
the time required to reach the escape platform) to evaluate the spatial memory and learning
ability of each mouse (MWM). As control mice, animals experiencing no OSS were
administered with physiological saline and subjected to MWM. MWM was repeated five
times a day for 10 days.

[0044] The results obtained are shown in Fig. 1. As can be seen from Fig. 1, in the mice
experiencing no OSS (no OSS-Vehicle), the time required to find out the escape platform
was reduced when repeating the test, whereas the mice experiencing OSS showed reduced
learning motivation and there was no reduction in the time required to reach the escape
platform (OSS-Saline). In contrast, the group receiving compound A showed a
dose-dependent reduction in the time required to reach the escape platform. In the

0.02 mg/kg group, the time required to reach the escape platform at 10 days of MWM was
reduced by around 20%, when compared to the control group (OSS-Saline) in which
animals experiencing OSS were administered with physiological saline. Moreover, in the

20 mg/kg group, the time required to reach the escape platform at 10 days of MWM was
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substantially the same as that of the group (OSS-Fluvoxamine) receiving fluvoxamine
maleate, which is frequently used as SSRI. This indicates that compound A has an
enhancing effect on learning motivation.
<Example 2> Improving effect on learning motivation (2)
[0045] In the same manner as shown in Example 1, mice were administered with
20 mg/kg compound A and then subjected to the MWM test. As a control, a linear
dipeptide (Phe-Phe) was administered at 20 mg/kg, followed by the MWM test.
[0046] The results obtained are shown in Fig. 2.  As can be seen from Fig. 2, the linear
dipeptide (Phe-Phe) was not confirmed to have a significant effect, whereas compound A
showed a significant improving effect on learning motivation over the control group
(OSS-Saline). Namely, it is indicated that the cyclic dipeptide structure is required for
exerting an improving effect on learning motivation.
[0047] <Example 3> Study on starting materials

As protein-containing starting materials, beef meat, pork meat, fish, quail meat,
corbicula clam and chicken meat (Black Chicken, Chicken) were used. Each animal
material was mixed with one volume of water and introduced into a container, followed by
heat treatment in an autoclave at 135°C for 4 hours (as a pretreatment step) and further at
135°C for 4 hours (as a heating step). The heat-treated liquid was collected and eluted
with acetonitrile from a pretreatment column (OASIS MAX (Waters: 30 mg/1 cc)),
followed by high performance liquid chromatography (HPLC) to quantify the content of
compound A. Conditions for HPLC are as shown below. The results obtained are
shown in Fig. 3.
[0048] (HPLC conditions)

System: Agilent 1100 series

Column: Develosil C30-UG-5 (4.6 x 150 mm, 5 pm)

Mobile phase A: water, Mobile phase B: 100% acetonitrile solution

Gradient: Time (min) Solvent B

0.00 20%

'014,1
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9.00 20%
23.00 28%
24.00 70%
31.00 70%
31.10 20%
40.00 20%

Injection volume: 10 pl

UV detector wavelength: 215 nm

Flow rate: 1.0 ml/min

Column temperature: 32°C
[0049] It should be noted that a compound A-containing liquid can also be collected from
roasted coffee beans themselves, whereas compound A was not detected in coffee
beverages extracted from roasted beans.
[0050] <Example 4> Production of extracts rich in compound A (2)
€)) As a pretreatment step for removing water-soluble proteins, chicken meat (200 g)
and water (200 g) were introduced into a column in a system and treated at a high
temperature under a high pressure with a 400 cc high-temperature high-pressure reactor
(AKIKO).
2) Then, as a heating step, the liquid in the above vessel was isolated and discarded.
Water was added in an amount equal to the mass of the chicken meat, and the same
treatment as shown in (1) was repeated again at a high temperature under a high pressure.
3 The resulting liquid was filtered through a strainer of about 40 mesh. Then, the
filtrate was centrifuged (6500 rpm, 5 minutes) and further filtered through a strainer
(300 mesh), followed by filtration through a 5 um filter (Sumitomo 3M Limited, Japan).
[0051] It should be noted that extract 1 in Table 1 below was not subjected to the
pretreatment step.
[0052] The pH, the content of compound A and the Bx value were measured for each

extract to calculate the ratio of compound A content/Bx.
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[0053] For determination of Bx values, a Bx meter (RX-5000c.: Atago Co., Ltd., Japan)

was used for measurement.

[0054] The results in Table 1 indicate that when the pretreatment step (1) is performed to

remove water-soluble proteins or when pretreatment conditions are set to a higher

temperature and a longer time, the extracts obtained in the heating step (2) have lower Bx

values. As a result, it is indicated that extracts with a high ratio between the content of

compound A (unit: ug/100 g) and Brix (Bx) are obtained.

[0056] [Table 1]

Extract 1 2 3 4 5
Pretreatment step 160°C 160°C 160°C | 160°C
3 hours 6 hours 9 hours | 12 hours
Heating step 160°C 160°C 160°C 160°C | 160°C
3 hours 3 hours 3 hours 3 hours | 3 hours
Compound A Content
137.8 138.3 106.6 109.8 104.2
(ng/100 g)
Bx 11.5 4.05 1.38 0.68 0.5
Ratio 12 34.2 77.2 161.4 208.4
pH 6.7 6.8 6.6 6.4 6.2

[0057] <Example 5>

First, extracts (sample Nos. 1 to 11) were prepared under 11 different conditions

according to steps (1) to (3) shown below.

¢)) As a pretreatment step for removing water-soluble proteins, chicken meat (1 kg)

and water (1 kg) were introduced into a 2 L pressure-resistant vessel and treated at a high

temperature in an autoclave (Tomy Seiko Co., Ltd., Japan, LSX500).

2) Then, as a heating step, the liquid in the above vessel was isolated and discarded.

Water was added in an amount equal to the mass of the chicken meat, and the same
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treatment as shown in (1) was repeated again at a high temperature.

3) The resulting liquid was filtered through a strainer of about 40 mesh. Then, the
filtrate was centrifuged (6500 rpm, 5 minutes) and further filtered through a strainer
(300 mesh), followed by filtration through a 5 pm filter (Sumitomo 3M Limited, Japan).
[0058] The thus prepared extracts were subjected to a sensory test. Furthermore, the
samples of Nos. 1-10 were each concentrated with an evaporator to give the same
compound A content (77.79 ng/100 g) as in No. 11.  After cbncentration, 11 types of
extracts containing compound A at the same concentration were obtained and also
subjected to a sensory test. The results obtained are shown in Table 2. It should be
noted that compound A is expressed as PB in Table 2.

[0059]
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WD 2011/ 077759PCT/ JP2010/ 053592 18 [0060] <Exanple 6> Study on pH of
extract-cont ai ni ng beverages Extract 3 of Exanple 4 above (1 g) was
added to‘iVPcfﬁlléﬂ?%ﬁoo g each), which had been adjusted PETYRY 5?)281 val ues
with citric acid and 3Na citrate, to test whether sedi nent occurred. [0061]
As a result, the extract was found to_cause no sedi nent even when added to
aliquid of pH5 or nore. [0062] [Tabﬂ% 3] Extract 3 (Exanple 4) pH=7 0O
pH=6 0 pfL=5 0 04=4 X pf1=3 X [0063] <Exanple 7> Measurenent of conpound A
and Bx [9860]es<BExampiyéteSiudgalpIpstekiatiscontainingGeneregesi al | y avai | abl e chi cken
extracts, granular chicken stock or consome cube were each dissolved in a
gi ven anount ,Examadt 3 hEExaspik diabgvs@upsvaseddedrmasquid100 g eadinj whichipdund A
content and Bx value to calculate the ratio thereof. [0064] It was

conf i r riedn adjasted tvydrisns phowdues atithocisicosibands3 Naocitdten o te avhsthea seri@ert om t he
commercially avail abl e chicken extracts and chi cken stock. Even when the
chi ckerpce@tiertbnme cube was used to prepare a soup at a concentration tw ce

as high as the given concentration, the ratio_renni ned unchanged because
Che By 0B Ue A0 Sisotin haggert wihimd (& Gush ap FEUMED! t1ia Wi QUGREp Lid

commer ci.a avai | abl e chicken extracts are concentrated. Nanely, it was
not pos‘gipﬁi{.(’f@ofﬁodyce any extract whose ratio between the content of
cvar | AP ae 3t § Soge) ™ e 2011/ 077 750PCT! 320101 953592 16 Tabl e 4
Conpounid A BX | pyract 3 (Example 4)

pH=7 O

pH=6 O

pH=5 O

pH=4 X

pH=3 X

[0063] <Example 7> Measurement of compound A and Bx values in conventional products
Commercially available chicken extracts, granular chicken stock or consomme cube
were each dissolved in a given amount, and the resulting soups were measured for their
compound A content and Bx value to calculate the ratio thereof.
[0064] It was confirmed that samples whose ratio exceeds 6 could not be obtained from the
commercially available chicken extracts and chicken stock. Even when the chicken
consomme cube was used to prepare a soup at a concentration twice as high as the given
concentration, the ratio remained unchanged because the Bx value also increased. This also
applies to the case where commercially available chicken extracts are concentrated.
Namely, it was not possible to produce any extract whose ratio between the content of
compound A and Brix is 6 (ug/100 g)/Bx or more by using commercially available products.

[0065]



Conmpound A/ Bx

(ug/ 100 g)

New Moon's Essence of Chicken 27 10 2.7

Scotch's Essence of Chicken 57.5 12 4.8 Ajinonoto's granul ar chi cken stock
(at a gi VR 20HAEERPration) 0.78 2.5 0.31 Ajinonoto's chPERIRZUYAYSHAre cube
(at a given concentration) 3.3 2.4 1.4 Ajinonoto's chicken consonme cube

(at a concentration twice as high as the given concentration) 6.6 4.8 1.4

[ 0066]

<Exanpl e 8> Changes in corrpouné9

A and Bx val ues upon re-heating

The conventionally used heating step was repeated again on a conmercially
avai | ak{r[gblg jcken extract to confirm how the content of conpound A and Bx

val ue \1 : edheatTng [Step[is rntended Tp
mean alheating step in a pressure cooker| fGympwamdefal BxuseCothpousdoMBa pe
noted tfhat the heating tenperature in such a pressurle cogker is about [20C
[ 0067] |The content of conpound A slightlly i(ngil8dged [with|the passage of the
heati ng Time, but there was no dramatic | ncrease. It] was|confirnmed that the
rati o heewekfoonsmssancd oAChinkex remai ned| subs@dnti al |l ﬂourkchangé’wi n
conventfional products upon re-heating. Nanely, it 15 indicated that itfis
al so nqiScpob’silissance of Ebickiem any extract Whosé%ati o bd2ween thé&ontenf of
conpounnd A"and Brix I's 6 (4100 g)/Bx or hore even en commercially
avai | aljlAginehiot® s graauter ghickemsteckabe siveagpi n. (@681 | 2.5 0.31

concentration)

Ajinomoto’s chicken consomme cube 33 2.4 1.4

(at a given concentration)

Ajinomoto’s chicken consomme cube 6.6 4.8 1.4

(at a concentration twice as high as the given

concentration)

[0066] <Example 8> Changes in compound A and Bx values upon re-heating

The conventionally used heating step was repeated again on a commercially

available chicken extract to confirm how the content of compound A and Bx value were

changed. The conventionally used heating step is intended to mean a heating step in a

pressure cooker for household use.

pressure cooker is about 120°C.

It should be noted that the heating temperature in such a

[0067] The content of compound A slightly increased with the passage of the heating time,

but there was no dramatic increase.

It was confirmed that the ratio between compound A

and Bx remained substantially unchanged in conventional products upon re-heating.

Namely, it is indicated that it is also not possible to obtain any extract whose ratio between

the content of compound A and Brix is 6 (ug/100 g)/Bx or more even when commercially

available chicken extracts are heated again.

[0068]



V\nr!])_ Zglll 077759PCT/ JP2010/ 053592 20 [Table 5] Material: chicken neat and
chicken extract (commercially available) Heating tinme: 1 hour, 3 hours and
6 hours I%Qtzgﬂ/os?g?fﬂl e Chicken extract Heating device Pr&SIUPHIVERE: for
househol d use Heating tenperature 120C Heating time 1 hr 3 hr 6 hr Conpound
A content 25.7 26.9 28.0 (ug/ 100 g) 0 Bx 9.9 9.9 10.0 Ratio 2.0 2.1

[Table 5]
Material: chicken meat and chicken extract (commercially available)

Heating time: 1 hour, 3 hours and 6 hours

Heated sample Chicken extract
Heating device Pressure cooker for household use
Heating temperature 120°C
Heating time 1hr 3 hr 6 hr
Compound A content 25.7 26.9 28.0
(ug/100 g)
Bx 9.9 9.9 10.0
Ratio 2.0 2.1 2.2
pH 6.3 6.3 6.3

[0069] <Example 9> Production of beverages containing compound A 1

Extract 3 prepared in Example 4 above was added to prepare beverages. The
recipe used is as shown below. Each sample was adjusted to the same Bx value of 10.
When compared to the commercially available chicken extract, the starting materials
prepared according to this recipe were found to have a higher compound A content even at
the same Bx value and further to be excellent in flavor and appearance.

[0070]



2.2 PH 6. 3 6.3 6.3 [0069] <Exanple 9> Production of beverages containing
conpound A é Extract 3 prepared in Exanple 4 abgve was added to
prepare b¥Q PQ§€§B9The reci pe used is as shown bel ow Ea&RTIEHYIN/ESREs
adjusted to the same Bx val ue of 10. When conpared to the conmmercially
avai |l abl e chicken extract, the starting materials prepared according to
this recipe were found to have a hi ghdt conpound A content even at the sane
Bx value and further to be excellent in flavor and appearance. [0070] WO
2011/01%&§98FT/JP2010/053592 21 Table 6 Amount used (g/lOO g) Amount used

(g9/100re) WTIIICIbIaI1YdVdTIdUIUW Sugar 922 0 8- 84 g ¢t
EXt rac{ 3 of Exanple |4 AbodnBusRd. 4 - At usdl 48 g Commercially available
(g/100 g) (g/100 g) product (NMEOC)
Sugar 922¢g 884 ¢ -
Extract 3 of
563¢g 84.4 -
Example 4
Water 3448 g 6.76 g -
Bx 10.0 10.0 10
pH 6.6 6.6 6.4
Compound A
60 90 25
(ug/100 g)
Ratio
6 12 2.5
(compound A/Bx)
Ingestible Ingestible
Flavor without feeling | without feeling Slightly bitter aftertaste
bitterness bitterness
Transparent Transparent
Appearance Dark brown
brown brown

*NMEOC: New Moon’s

Essence of Chicken

[0071] <Example 10> Production of compound A-containing extract powder and beverages
The extract prepared in Example 4 above was lyophilized by spray drying to prepare

an extract powder.

1. The extract (extract 3 of Example 4; 100 g) was taken into a 200 ml recovery flask.

2. This flask was stored in a freezer (-18°C) for 2 or 3 days until the extract was



6.76 g - Bx 10.0 10.0 10 pH 6.6 6.6 6.4 Conpound A (ug/ 100 g) 60 90 25

Rati o (compound A/Bx) 6 19 2.5 Flavor Ingestible without feeling bitterness
| ngest i bl‘&g\ﬁp%%m@f eeling bitterness PCT/JP2010/053592

22

completely frozen.

3. The flask was mounted on a lyophilizer (LABCONCO, set at -40°C or less) and
lyophilized to complete dryness.

4. A dried powder was obtained in a yield of 1.38 g.

S. The powder obtained in 4 above was taken in an amount of 0.817 g and stirred in
99.183 g of water to give an ingestible liquid containing compound A at a concentration of
60 ng/100 g.

Industrial Applicability

[0072] The present invention provides extracts and beverages having an improving effect
on learning motivation and being highly safe without side effects. The extracts of the
present invention can be added to beverages and so on without impairing the taste inherent to
foods and beverages. The extracts or beverages of the present invention, as well as foods
and beverages comprising the same can be ingested continuously over a long period of time

as foods and beverages useful for improvement of learning motivation.



Slightly bitter aftertaste Appearance Transparent brown Transparent brown

Dar k br owgo 200¥ME&%sy» New Moon' s Essence of Chicken [0071pcthresuinhSsdD>
Production of conpound A-contai ning extract powder and beverages The

extract prepared in Exanple 4 above was |yophilized by spray drying to
prepare an extract powder. 1. The extrgct (extract 3 of Exanple 4; 100 g)
was taken into a 200 m recovery flaski” 2. This flask was stored in a
freezer (-18C) for 2 or 3 days until the extract was WO

2011/ 077759PCT/ JP2010/ 053592 22 conplhisisy frozen. 3. The flask was
mounted on a |yophilizer (LABCONCO, set at -40C or |less) and |yophilized to
conpl et EClamyAbss.  An ealregticentapingld-nipesazibedioneetio bis(phapybhathd)-,(3588)g. 5.
The powder obtained in 4 above was taken jn an anpunt of 0.817 g and
stirred in 99.183 gawkhayinger PHOT giof e, Whigeia thgraio betyses theosrnignh phd -

compound A at a concentration gf 60 tg/ 100 I tri | icabili
[031;2] The present mewnﬁgﬁlﬁ@bg@i‘f*@gp@(ﬁg b l}qgg)psa"ﬂﬁ%é’é%

i mprovi ng effect on. |earni tivati on and being highly safe w thout side
effects. The extraciss6e@1gﬂtoﬁ%) LA™ nvention can be added to beverages

and so of,h gﬂe‘o‘“ iﬁé&{tlat%ﬁaéécgr?deilégﬁ cﬁaiir(‘i‘ﬁ{r}ﬁ@ﬂ céﬁgikggﬁﬁpiggg%iggdégﬁeg%§§- The

extract or verages o I'nvention, a

bever ages conpri si ngjs @nﬁgfagg@g,rasézesj-aggé&fe@?%@i&J&% Y0Py 6f mfrel, ONY

period of time as foods an rages usefu I nprovenent” of | earning

not i vat [ORim 323 O aTh® ettfdcBhdboldif teAbinAE br 20RkabRI X8 piperazinedione,3,6-

2, 5- pi perazi nedi one, 3, 6- bi s(phenyl net hyl ) -, (3S, 6S)- and having a pH of 5 or
nore, wherein the rbis(phehginsts)-{(P&E6SP M &ntacel finda naturally occurring product.

pi per azi nedi one, 3, 6- bi s(phenyl nethyl)-, (3S,6S)- (vg/100 g) and Brix (Bx) is
6 (4100[Qki4] or noThke eft@ichacroR]ifig®d dxitr 3ovheaciadhainargratlp ocumiing prodwttiis h
contai ns 2, 5-pi perazi nedi one, 3, 6- bi s(phenyl nethyl)-, (3S,6S)- at a
concentration of 60mgatgfiyestgcloer paslisy, fistinagam @ sitidiseymeatct according to
claim1l or 2, wherein 2,5-piperazi nedione, 3, 6- bis(phenylnethyl)-, (3S,6S)-

i s extrdek@drom aTh%@)ﬂfa&FagﬁO%egjmlwgi %Pb&d&h@relpctﬁ%nﬁm}lmécww act

according to claim3, wherein the naturall occurrin roduct is
g product%s chicken meat. y gp

[Claim 6] A dried extract obtainable by drying the extract according to any one of
claims 1 to 5.

[Claim 7] A capsule or tablet encapsulating the extract according to any one of claims
1 to 5 or the dried extract according to claim 6.

[Claim 8] A beverage obtainable by addition of the extract according to any one of
claims 1 to 5.

[Claim 9] A beverage containing 2,5-piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)-
and having a pH of 5 to 10, wherein the ratio between the content of 2,5-
piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- (1g/100 g) and Brix (Bx)
is 6 (ug/100 g)/Bx or more.

[Claim 10] The beverage according to claim 8 or 9, which contains 2,5-
piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- in an amount of 60
ug/100 g or more.

[Claim 11] A packaged beverage, wherein the beverage according to any one of claims

8 to 10 is packed in a container.



meat of |ivestock or poultry, fish neat, or shellfish nmeat. [C ai m 5] The
extract accordi ng to claim3 or 4, wherein the naturall ){) occurri ng 2groduct
i s chi ckeORY7715® ai m 6] A dried extract obtainabl e by P&FJPHIOPH%xt r act
according to any one of claims 1 to 5. [Claim7]A capsule or tabl et
encapsul ating the extract according to any one of clains 1 to 5 or the
dried extract according to claim6. [& ai m8]A beverage obtainabl e by
addition of the extract according to any one of claims 1 to 5. [Claim9]A
bever a?@la@lﬁﬂ@?' Ni NG, FolesP R radhdhgshihe RRirdst Gcdbrginp he oiinre] Witlch-cofdds&S) - and
having a pH of 5 to 10, wherein the ratio between the content of 2,5-

pi per azi nedi one, 3, Bh)ki Eéphamphresginlwhic fiSataH)livestods olfligy, fishanddt b ( Bx)
is 6 (ug/100 g)/Bx or nore. [Claim 10] The beverage according to claim8 or
9, which contains ghdlishipat Haisadas ostertRgondieri(l phe hgatedinaliquid (BSMBSE- | n
an anmount of 60 1g/100 g or nore. [Claim 11] A packaged beverage, wherein

t he beverage accor siateg-splubdmgrotains eontagtedithere®.t o 10 i s packed in a
container. WD 2011/ 077759PCT/ JP2010/ 053592 .24 iag i 1ﬁ]A Process for
produci ng the ext r &t heatipg gicadn which the Hauid isysp e‘?%%rt gpgtreatment apd
pretreatnent step in which neat of, Iivestock or poultry, fish neat or

shel | fish meat is Hedmedsrepeatedagrifg®ifat erial and heated in a liquid to

- sol ubl . ' i ' . . ' i
whi ch the 11 qurd | SrBiRaBunSe EEMHAITs VRS Ppuictstha REREERS 7T cpta e
in, d e t t | I.Ghth t.al . quid
ol o P8 13 or o A prapsse b Bpihorhe B R Rl R el cElip R G ARH SR e

to claimi, which ?Wélgegrgﬁinenﬁ g%;; £ Whigh bR SBResRLRBr houlvky] fidh fi&A or Of

| i vestock or poultr neat shellfish neat is used as a starting

material and heat edndiftish rthédli hell @s h SABUER MaLALI-Hd heblee 4 GYEidns raamteai ned
therein, (2) a heating step in which the liquid is replaced after the

pretreatment and heaftdr@hitBe peydad ehidgal thereir,3) a filtration step in which
the obtained liquid sanple is filtered, and (4) a concentration step.

[ O ai m 14] A pr oces<2) ohegpimgdtepi in gvitichethb dqeidag ecplared ntierige pretiohtaient and whi ch
conprises: (1) a pretreatnent step in which neat of |ivestock or poultry,
fish meat or shel | fhestingnsa¢paatediageid, as a starting material and heated in a
liquid to renove water-sol uble proteins contained, therein,, éﬁ% a, heating
step in which the I(@rafilirationstep|insdichihe abtained liguid cisriltetsdatbati ng i s
repeat ed agai n, and (3) a filtration step in which the obtained
liquid sanple is fi(flarReentied ol isPi5] A process for produci ng the beverage

accor di [’&931}11014 ai m}g pro\é@ésct}gr producing the beverage according to claim 9, which

comprises:
(1) a pretreatment step in which meat of livestock or pouliry, fish meat or
shellfish meat is used as a starting material and heated in a liquid to remove
water-soluble proteins contained therein,
(2) a heating step in which the liquid is replaced after the pretreatment and
heating is repeated again, and
(3) a filtration step in which the obtained liquid sample is filtered.

[Claim 15] A process for producing the beverage according to claim 9, which
comprises:
(1) a pretreatment step in which meat of livestock or poultry, fish meat or
shellfish meat is used as a starting material and heated in a liquid to remove

water-soluble proteins contained therein,



conprises: (1) a pretreatnent step in which nmeat of |ivestock or poultry,
fish neat_or shellfish neat is used as a starting material and heated in a
liquid t oVPSHB{E7 Rt er - sol ubl e proteins contai ned t her ePRTHPER0/033592 5
heating step in which the liquid is replaced after the pretreatnent and
heating is repeated again, (3) a filtration step in which the obtained
liquid sanple is filtered, and (4) aZoncentration st ep.

(2) a heating step in which the liquid is replaced after the pretreatment and
heating is repeated again,
(3) a filtration step in which the obtained liquid sample is filtered, and

(4) a concentration step.



