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)-, (3S,6S)-, and nore particularly
relates to extracts and beverages cont ai ni ng

2, 5- pi perazi nedi one, 3, 6- bi s(phenyl nethyl)-, (3S,6S)- 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. [0003] In
recent years, sl N e ttached to each
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 pEpaziineiowike-BigplEngmétbyl) (FEO0Y jnd M88; BElicul filiAreRies 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 vest ock, as well as chicken consomme and the like in
solid fB¥eker of Invention Technical Problem 2 [0005] However, in

d t A tained in.th i cken .ext hi ck
R s N e e R R R RO
it ar i N . Ol j anount s.
When' adiagemn. Yok Priiile SHt (KEMNAAGH Sl € QRO GIHRTR, pulcf 6F BTOUN S

ext r act 3q@led SRR ANHRICHRRE pabple. COMBAARS, 30k YailthAWepicbod pAafs dHenf 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 oN{ASES bedR5 BN rdhatfer REGhe & RNEERbMPbLRNA )0k Wh iR Prdvin Rt 6N
[0009] As a result of extensive and intensive efforts made to sol ve the

pr obl enaglt B6t koM Ehe cb&ilbd yabhtQppliQitiohNRppA&s Pateni Apgiidation NoaZe09-
succeeded in obtaining extracts and beverages, which not only contain
conmpoun2b6A6dy. a hi gh concentration but al so have | ow Bx val ues and which
are good in flavor and feeling on the tongue and further have a good

appear ajoe4] Thrioductsikuewstd eatadin cothpouwndnp irslidschofken hxtrantsiadiguid fovmnt i on.
[0010] Nanely, the present invention is directed to [1] to [15] shown

bel ow. Whicharesobiziaed by derosting mgatcd divesiaek, As Hiel ak ghickep eonsemare agddhe nor e,
wherein the 3 ratio between the content of conpound A (unit: [ig/100 Q)
and Br i bkeiBgplid 18- (100 g)/Bx or more. [2] The extract according to [1]
above, i ch co?illgi n?. conmpound A at a concentration of 60 tg/100 g or nore.
[3] TheSWRMAAEOIIEGM8 g to [1] or [2] above, wherein conpound Ais
extract dhfr.ogﬁoﬂ urally occurring product. [4] The extract according to
[3] abo e VT Y e naturally occurring product is nmeat of |ivestock or
poultry, fish neat, or shellfish nmeat. [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 bSl) above. [7] A capsule or tablet encapsul ati nggt he extract
accor di ngV "Bfe of [1] to [5] above or the dried eXtTAEIY TSI i ng to
[ 6] above. [8] A beverage obtai nabl e by addition of the extract according
to any one of [1] to [5] above. [9] A bever age contai ni ng conpound A and
having a pH of 5 to 10, wherein the ratio between the content of conpound A
(unit: g/100 g) and Brix (Bx) is 6 (g/100 g)/Bx or nore. [10] The beverage

accordin [ 9] . ahove, which contai ns i n_an anpunt of 60
g/ 100 d 39 ‘é"’evef i‘iPrCW that RogRepsA SPHgwed \‘/H’\é‘?g)ﬁ“a‘?‘?g FHIET Qge accor di ng
to any

For "t SRR GoRAETS s iRt raaf‘ﬁb‘%%@%?ﬂmﬁﬁw’io?%ﬁf a0 beyspesdfis” 000
gﬁ)el ?f Préeﬁésrﬁg%{tgggé clRbg e'x'?ra%‘@'o? ng ma%ubeg erﬁfaf_%g}ﬁhoq{ntsp OL‘UVL&!IV& d‘%ﬂ?fh nmeat or

use Sart eatedlna fquid to

renmove \ﬁ@% IEIJ (f tlﬁ)er t%t@ 'op §13§19 g%&'hg% dh&ER kRiracts or consdmine 2ub&atiling st ep
eeY qU|

in which i's replace ter the pretreatnment and heating 4 is
repeat engidaiably 20t 3 Flador dfl 6@ Arbest@Bes, BndMhe GAtithdeinCiival A&k fogui d
sanple 1s filtéred. [13]A process for pr oduci ng the extract according to

[ 1] abopegds Ml ek @08 sSt®tantially lost. (1) a pretreatment step in which neat of
livestock or poultry, fish meat or shellfish nmeat is used as a starting

mat er i g00e6]d Ineddeidn; if the decoctioth tirae isesimply entended by theloaventiongli methednt ai ned
t her ei n, (2) a heating step in which the liquid is replaced after
the pr emroe‘&rrmmcrmmthheaniengoﬁ ®meped e chipkem extract, not oply)they filt rat i on
step in which the obtained liquid sanple is filtered, and

concent eaaceration epcompanng 4 bukalasthosy ofntbensubsignaes k- beb@ﬁh@@%’éﬁﬁshl n g to

[ 9] above whi ch conpri ses: apretrearr%égt ste |r1vx,h|ch nmeat of
i vest owil ’@Ffeﬁ%?ul tIf“}mdf’f fhatcopiaip VB‘P"%’“W@WW‘?@HH}%‘&{ at Ea 90%¢:&rt i ng

mat er i at e a i ve wat er-sol ubl e protei 2‘3 cont ai ned

|
t her ei 1‘1“185 tnd e ig &‘il}‘ Irgt“b e}nﬁe WUERRe Y CEECY YEDIVARRd after
th t t d filtrat
stop’ | mARF LB B P e RGP OB ro A of e eyafuite B o o7 "

pr oduci ove, which conpri ses: (D)
a pretrea %t%ﬁgﬂﬁgiééﬁﬁs%&?{] ﬂg%ﬁg%&gﬂaggsgt ock or poultry, fish neat or
shel I fi aMoie%VE’ls 86mASuRl A iShArHR %ol Emi lteBdid eSS @ﬁnbfbeasﬂnb@‘“ dto
renove -sol ubl & proteins contained therein, (2) a heating step

in whi C&ﬁdeb s buc Wikl a‘ﬁteﬁ%ﬂhgﬁﬁﬂm@fpbﬁﬁe td1ep RNt A, aaliioe ita wathl betatdnog i S
repeat ed agai n, filtration step in which the obtained |liquid

sanpl e withfah |lﬁlpf0@ﬁ1g eéfedt on learning dptivationn e beatages asd kigh cAokeatrhdgeous
Effects of Invention [0011] The present invention provides extracts and
bever agas] inian eadyi-hingestpaomd A havi ng an i nproving effect on Iearning
noti vation and bei n? hi ghly safe w t hout sjde
[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



WO 2011/ 077759PCT/ JP2010/ 053592 5 effects can be contained at a high
content with Bx values remaining low. The extracts of the present invention
can be ad¥@3'H¥7peNer ages and so on without inpairing tRETHRINY03 ¥ erent to
foods and beverages. The extracts or verages of the present invention, as
wel | as foods and beverages conprising the same can be ingested
continuously over a long period of time as foods and beverages useful for

i nprovenent of |earning notivation. Brief Description of Drawi ngs [0012]
[Fig. 1 i S t results. of et.her, 4 he d ngestion of a test
sanpl e %aéful%évgéﬁnhtgg |n§%ﬁg’£8§;ﬁi’%%‘f‘§r(u%t'é‘§/ wcg) g)i gﬁﬁft(ﬂ gﬁ%eécape pl atform

when re 0 BR6r 1SS - [Fig. 2] Fig. 2 shows the test results of
whet her?‘%‘%{eq1 éestfon of a test sanple reduces the tine required for mce

to findpput a@h@éﬁwa&ﬂo?diﬁgrdmp\%@vé %%tdoﬂgliﬁskt%nﬁ%ﬁﬁdAata [Fig. 3] Fig.
3 shows the quantification fesufts of compound A In extracts obtained with
var i ous céicehirativgh ¢Te0algd/Bl0sg of3@6#d. | pti on of Enbodi ments [0013] A detailed
explanation will be given below for the enbodi nents of the present

inventi 3] [ OUhd pxtedex hecaadizg to [1] or [2]@bexd, detei® torhpeundr A esxtratied ot On
contai ns conmpound A, which is a useful substance wth an inproving effect
on | ear ainagraliytdogarringiprodirct.a hi gh content and in an easy-to-ingest form
Mre specifically, it is an extract which contains conpound A at a high
concent [t i onThpaxtigshaccording to [3¢ rbeven wharsincha metwrallyfocsmingumadust {suni t :

Rg/ 100 g) and.Brix éBx) is 6 (Rg/100 g)/Bx or nore. [0015] Since conpound A
is a us8Fal olditssiogherPapliy: fish meabr G ehediskiredt on | earning nmotivation, it
is nore desiraple to have.a higher content in.the extract. Mre

spectti By, TP ExtBhr e (L PE IR G beikin SaaiaD s mERat o

pr ef eragléﬁi&([% ;’l%e:lit g/ 100 g or nore. However, an extract with a high Brix

val ue means that various substances (e.g., bitter conponents) originating
fromstgating r o qu i j ons ch an
extract ?ﬁ;]s inAertﬁsegle?{ ﬂhﬁsoglfat%g%) ﬁgﬂgg a %\%3?1!5%3 ag%g&ggi%ﬂf ecqfs[?f%e[gr | avor
or feel hjipgeOn the tongue so greatly that it is unsuitable for use in
beverages. Thus, a lower Brix value is WD 2011/ 077759PCT/ JP2010/ 053592 6
nor e dep7]r abl A_-caFﬁulé BotabRt Bcapail@thd thabxirddX acdés@ifls REAS dhe 1 PR [FEL €r M ned
with a comrercially available Bx neter. [0016] Thus, preferred is an

ext r act atwieng thd drfedi extractrgooorndthgAo [Gdabokel s a useful substance, and having a
|l ow Brix value, i.e., an extract whose ratio between the content of
conpounfBJA (uAitevelage ghtaid@blg)byaadditismi of tiiBaxtracksadeogling thtang ospet [fitafi]l y, the
rati o between the content of conmpound A (unit: ttg/ 100 g) and Brix (Bx) is
pr ef er aB’gve6 (pi g/ 100 g)/Bx or nore, and nore preferably 10 (Rg/ 100 g)/Bx
or nore, [0017]. The concentration of conpound A can be quantified in

var i ous[Hannefideverage eqnipping CoBPORRg i PWrirggRRE: of § fulQY vdirdirdheigiiaphy
(HPLC) .. [.0018], The extract of  .th res i nventi i.,s _advant ageous in that
it can B‘[éwiemh‘i‘:;%?tﬁf‘é‘b{‘ioﬁlpé’ﬁﬁ‘iiﬁ@Hﬁu%@&; &t @@9’&?@8&6 h%l'lgé BHRE Okor e

| atitud Ow beverage desi gn because of its relatively | ow Bx val ue al t hough
it contarns conpound A at a high content. As a result, it is possible to

prepar erfogver i : I i i di ment or
U by i 1] ang e e ieddig s fe) Ao, idbvBRRRR Biind ERUBOIR AT 3FCL T ac
of the PhLESAR 6ONEANDILS M6Rf erably has a pH of 5 or nore such that it

| eaves no sedinment, e.qg., when added to a liquid of neutral pH Likew se,

the pH [19]pr eAgsagkdord bovedsigd, @areiié VEDERZPIRLATIADIYan§ oRk okgsﬂ&of[ﬁﬂ direct
i ngestion. [0020] The term "extract" used herein is intended to nean a

l'i qui d sbdvedcpackedhirchcomaindre | ngested as such or nay be added to foods and
beverages. In addition, the extract can be easily converted into a powder
form t hil@lgh A msoeps foi produphiglthe extrawh aaording tw[d] disorienghichtoompiises: r esul t i ng
extract powder is water-soluble and can be easily dissolved in a |liquid of
pH 5 or nore (18 agretroptment ptepdn wihich meps of livestoakr poukiry, fistomeat aisbellfisht 0 a
powder formfacjlitates addition of the extract to various foods and

bever ag@§at 1§ HepdAs|agftingEvptegiabansk haatrd 1aatliqid to pmoye patsr-seluhletaroeing, t he

f or m of s?f.t (ﬁ@gsul es or tablets is also possible. Soft capsules or tablets
encapsu?o.ﬂ?él? ®¥ract of the present invention, or an extract powder or
granul e therepf. 2] Ther.e | o lLimtatiaon_.on.the type or form of foods
and bever ages&r) %th%a \?ﬂ% S]éeﬂ) ]tk‘l %hm]?/\%e%]ﬂ(’ ﬁﬁ@%“@%@ﬁaﬁ @ﬁﬁf%@%@gfgggﬁ%act or
extract powder is incorporated. For exanple, they can be provided in the
formof health foods in a tablet 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. Mreover, pet foods and aninmal feeds are

o o F AT o " e




[ 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 iwaéﬂquﬁﬁ& so has an inproving effect on | ear nPhRIPIRF 0N and
can be ingested continuously over a Ilpng period of tinme. [0025] The pH of
t he beverage of the present inventionis not limted in any way, but it
preferably ranges from5 to 10. [0026] The beverage of the present

i nvention can be provided in the formof a packaged beverage, as in the
case of conventiqnal .beverages. [0027] <Production process for extract or
bever adgespeated agamand, asent i nvention is directed to an extract or beverage
containing c ound.. A, in.whic h nt i Of. ound A can be

i ncreased evgﬁ-)D %ﬁﬂlﬁmpg\%e%%] ngc{l}e&le étﬁtg%ggﬁlq‘el{g% ﬁare{%!k lgﬁfﬂ%fe%\ggr age can be

pr epar for I . r ti : S (1) a
br ot rodtlent A FREER B Bl RE R B O RlG TR AP s o
shel | fi sh meat) | ki Rfbal B 18fes Rk BPPoN@ALRN théht 8r biclgisH t O
renove vvater-Qg)o%ﬁ%ﬁgaglreg?%ﬁ)ngl‘g%ﬁ%g%ned ﬁ%@gi ﬁf‘ﬁo # (2) a heating step
i n wWhi GRedt eydell @4k Gratting BREAL QA Abited il HHqwided FeadvEBtedtutiie pidteigs | S
repeat ed again, and (3) afiltration step in which the obtained

l'i qui d coanpled th&ein| | tered, WO 2011/ 077759PCT/ JP2010/ 053592 8 (4) a
concentration step, if necessary. [0028] A preferred starting naterial used
in the above (Py #heatiagsteptin sthigh tha Jiquid israpkicad afténthe pretreatinregt prdlakasing f r om
whi ch conmpound A, a useful conponent, can be efficiently obtained,

part i cu$ sapestedregainof |ivestock or poultry, fish neat, or shellfish neat.

Exanpl es of meat of |ivestock_ or poultry include neat of |iyvestock, i.e.,
cattle, pig, (BbrHlirationstep inwhighdhe opigmed diquiampleisdilisead: ¥ mal s such as
wi | d boar or geer, nmeat . of poultry, i.e., chicken, turkey, quail, donestic
duck or crosdf} 2EONEREAIASIRe| | as neat of non-poultry wild birds such as

ild d h , h h, Li ' it i i.bl
Use 11 9 heats Brgessfar PROLNR Bie AR corns BRI AR v IR ERuBB:2 o e
diet. As o hgg) EHATRLE Rt ALS R wlRh BidaPb LI 3P Bg\girg,fﬁsp}g@gat%%ﬂalfﬁﬁn al so

be used. Anp ese exanp neat o I'vest try, fish neat
and sh Is oGl : j E gRound A
an be e T e e A PRmeh the
reason WhkisRand A is obtained in large anpbunts when using chicken neat
is unknown, it is inferred that proteins in chicken neat are rich in the
conti guous pheny hadtgiste i wHich b eiqpidsis replided aftanitic phefeetiyeny ent hettimga

di peptide (Phe-Phe) in abundance, as a result of which conmpound A of

I nt er esik reebled gainpdml ned in | arge anmounts. [0030] In the pretreatnment step
(1), any treatnment for reducing water-soluble proteins contained in a
starting mat @) affilimtipnistepga whiehnthg obtagneddiguithsaapleis fsred-ng in wat er at
100C to 160C for 30 mnutes to several hours prﬁf er abl ,ﬁgout 3 to 8
hours, [#8le pheresesyioyprdycing the bevarage gpeordingdo PP1bays, MPASATREISSS pressur e
cooker, an autoclave and so on can be c i ned for use.dependin t he

i nt ended conoélg F‘(BFFér.eaW?ﬁnéét\‘?BP}Wg’r?grnéeaitggﬁgesfq 'OEQPF]grﬁ’ 18?(11 ‘F‘ﬁ% (’r’iﬁﬁr‘f}g?Shof

| i quid repl.acenents, perfor in.the pretreatnent st ) E xanpl e,
duri ng PR 1§P%e§e 3 fyStartng 15‘8{8%?% %@aheafeefidﬁf‘&lqtl}a.ta .f?m%‘Zﬁ ‘g?t)el( %%lugﬁ%%%g{ﬁ? i onal
startin hal.may further be added to adjust the concentration of an
extract&)61Eﬁ{'ﬁ?\’/ﬂgfgllaebl{érfi [ 0031] The heating step (2) is preferably acconplished
at a highte sltg%q«ar igh MyréRIafin @i 4nd hadtRgOr
nore), for e@ﬁ%?g%{f% Oog%?mﬂn%?g?{ﬁg%%eg]&g@g‘hg%bIy at 125C or grmre.

I n addi{sir%teuth%aﬁgati ng time in the heating step (2) 9 preferably ranges
from30 mnutes to several hours, nore preferably fromabout 3 to 7 hours.
As a heating @juifigatich spepeiasttich the dbeiineddiyuidisameplaisefilanel, andon can al so be
conmbi ned for use depending on the intended conditions. [0032] The

pretreat ment @epgofcentraiieh stee heating step (2) may be perforned
continuously as a single step without 1iquid replacenent. Alternatively,

t he pr eAdeantagequsdiffeethefidnyentian | oned by renoval of the pre-treated neat
and then replacenment of the liquid before the neat is subjected to the
heat i ngl08i&b. Thsy pregens dysniéen provides Wt%q@e\‘i%}la&@snb‘é{hlcgémﬁﬁ?‘gf d when
liquid replacenent js Ferformad, after the B(ﬁgt.re t nent fSteB ‘ﬁéﬁ and before
the heahdvigg & BRPrewing effectian lpgping uaiivatign and Being maniy e witapyslde ent |
Moreover, in the case of using the concentration step so as to enrich
conpound A it is also nore desirable to use liquid replacenent between the
pretreatnment step (1) and the heating step (2) because good results will be
obtained in terns of overall flavor including bitterness and slack, and the
resulting sanples will be less likely to affect the flavor of beverages

F AT ] N o .. o N s



[ 0039] The present invention will be further described in nore detail by
way of the foll ow ng exanples, which are not intended to limt the present
i nvent i onYORYHMITBE [ 0040] <Exanpl e 1> I nproving ef f ect PGIIRIMYERE A on

| earning notivation (1) 11 [0041] 5eround A was evaluated for its
enhancing effect on | earning notivation by the nmethod known in the art,
i.e., Mrris Water Maze (MMM . [0042] First, water which had been col ored
black with Indian ink was filled into a cyllndrlcal tank of 90 cm di aneter
and 35 cm height to give a water depth of 20 cm .and the water tenperature
was setfiegs ogn el@nt%ect #i Bshlglhﬁ%lte@’?ﬂlﬁ’évhmﬁ%remlﬁg loyv. weﬂ% ct ng) wer e

0B, BTG TG GRARGRe] ) ENBE IRy B R onpa e A R

corresp %ﬂ' A oapgg ig@%%%?%]% t{agﬁ%?ﬁ %%@%ftt%r H@%@i«mﬁdﬁe dn ce were

di vi de ve cyI drical tank of 90 cm

gi aget/\g{ llaaggoéq%ha?lﬁlbtég&ggés coﬂ%r}ﬁﬁ%qg@s:ﬁ% afnq{enihgéstejdcpoﬁﬁhﬂﬂtﬁ%v%f alésp pl aced

bove groups~of mce were each orally

adm ni }%ﬁ&?gf %Easg@aggmeertgaﬁtem fsexﬁ hERERATdE leaBiinp Bftivaieh.) or with a

conpar ati ve drug, oxam ne mal eat e. er 60 mnutes, each nouse was
transf @b dseriptién b DkaRipgi ded with. the escape pl atform and neasured for
the tine required to find out the invisible escape pl atform placed bel ow

t he watjep12qunFiace] (Eig.€l. shotvdehd testaesudty ot mhetheothe dagehtiohef etestesampld at form) to
eval uate the spatial nmenory and learning ability of each nouse (MAWM). As
cont r olrediceethcaimemrlsirekfoe mice i fingl 01 a08S ape platladnivriiesir epaatingfheriest.

physi ol ogi cal saline and subjected to MMM MW was repeated five tines a
day for 10 da[yg 2] (g shptws tﬁet@eﬂr@@ltspt Hihgthgr taheéngqﬁtmot hlepigmpie As can be
seen from Flg1 , 1n the mce experiencing no OSS OSS \Vehicle), the
time raglicestheiting reqyired, formpige Wslandyentgn £6¢ape plapoLmy GBP)ea\tItH%HIertS%ﬁeatl ng

the test, whereas. the mce e erlecn oS r cedlernlng
not i vat i on anbig ﬁlerFégv%gloWé tﬁ g %rfetuité $C%P?¥§af#ﬂ%axt % each the

escape ‘I§€ g}éé‘oss S contrast, the group receiving conpound A
shovved g |r8‘hs in the t| me required to reach the escape
pl at f or %% group, the tine required to reach the escape
pl atforlgg’szgflpfé %ays 0 was reduced by around 20% when conpared to the
control &1 Ryl i’v AR for PSR RAGERY 0B prakest

adm ni s['(ogi d‘%\aﬁtgﬁ eﬁ sﬂ&fﬁ}la%lcél Ilene I\/breover in the 20 ng/ kg group,

the tingyLRRYI red to reach the escape pl atformat 10 days of MW was 12
substantially the same as that of the group (GOSS-Fluvoxam ne) receiving

fl uvoxapong nagaices which is frequently used as SSRI. This indicates that
compound A has an enhancing effect on learning notivation. <Exanple 2>

| nprovi ng ef fEet exdract efzhapregentixtviention cont{iay c¢ropasd A, whideisgatseftkanner as
shown in Exanple 1, mce were adnministered with 20 ng/ kg conmpound A and
then sutipsienedvit an frapiowingtesteet onplsaminggRowItiongat|a gt eo tlp@p@ iY@ ( Phe- Phe)
was adm nistered at 20 ng/ kg, followed by the MW test 0046 The results
obt ai neepsgrie-ingeshiarmn Mage specifigally dhisiga "%‘Eféﬁ Whlﬁhﬁ?itttg‘ns ymp |4

d tid Phe- Phe t d,t wh

czﬁﬁﬁuhtét%gme i SGHIE S 3BTV RGP EF B TSRO T LAy A é)at. on
th Sal Nanel t di cat d th t th

g;ilri c %td;%b’f %’Q g??ﬂ@ééﬁ%{%l@’gﬁ%red Fgryexlert: ftgl gnl fﬁp(raow ng eff:ct on

I i 4

ne pr ot BOTEEHELt Engs BN SRR S alee Wi RbooyiRe LI o i 1, quai

meat,  ConLRl &Nt gﬁ}@@glrﬁﬁb ?&ﬁ;{berﬁqﬁgh&%bﬁféht i@hh@ K)ﬁfbct Chiteleasprcifieilsy, used.

Each animal materi was m xed with one volunme of water and introduced into
a cont ajaRbntchOik pPWBALRYSRB100 & 6AMTERS) nd fnoﬁlél?ﬁ!?drﬁm& a9 @ugAl00kB3&Gnber 4 hours
(as a pretreatnent step) and further at 135C for 4 hours (as a heating
step). fibeeh@ain éxtert @athlailgen Brivaslue abdaes thadvarihs shbstadesfetd, Httat onitril e
froma pretreatnent colum (OASIS MAX (Waters: 30 ng/1 cc)), followed by

hi gh petdmporentsg otipmaiicg frhmotatiogmatshials(asPe@)tained afubgh Wrsﬁetltrml@&rﬁnént of
conpound A. Conditions for HPLC are as shown bel ow. The results_obtained
are shoswchian eRirget igin fi@daskuitabiy G abnverase 6pd PISS?gP@Mhe@VPEﬁ‘t feili’tﬁ)ms eries
Col um: Devel osil C30-UG5 (4.6 x 150 nm 5 1.1m bi | e wat er,
Mobi | e piedersus:so Enemhydbeitibisiunsyitabledor Bis IBI?G@%&?Sent% ﬁg ‘?ﬁﬁaﬁ‘? %‘P%%t B
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9. 00 20% 23. 00 28% 24.00 70% 31.00 70% 31.10 20% 40.00 20% Injection
volunme: 10 I Al UV detector wavelength: 215 nmFl owrate: 1.0 m/mn Colum
t enper at W&:2°HB4?7158049] 1t shoul d be noted that a conpo8hdREEHAIA i ng
liquid can al so be collected fromroasted cof fee beans thensel ves, whereas
conpound A was not detected in cof f e® bever ages extracted fromroasted
beans. [0050] <Exanple 4> Production of extracts rich in conmpound A (2)

(1) As a pretreatnment step for renoving water-sol uble proteins, chicken
meat (200 g) and water (200 g) were introduced intg a col in a system
and t r mateedtsianble: hitgh‘)‘%lérl?ﬁépgfiﬂjh% Brausedheggiy ﬁarbg‘“eggtﬁ?‘émﬁl?’ﬂh& 400 cc

hi gh-tenperature hj gh-pressure reactor (MUM. (2) Then, as a heating step,
t he Ii@ﬂ}F@eiCﬁllb’Wé‘a’é%%‘?/ XJB¥e%:| was isolated and di scarded. Water was added

o R TR Bl e TG B B SRR R PR g are {reatmen

tenperature under a high

L (3) T . Lt i Rg.Jdaul i i f about
oS o PR B e 0 sl aisens o, 2o

further filtar i’ ' .M e, spEeifib AN thdaytid betvead i on
througﬁO%bWI§%¢Pg{igpg?%ﬁ?nhﬁggg&%%ﬂqﬁ%mted, apan)?ye[OOSI] I't shoul d be
not ed Bmpbuhd AlaRitend/108EPyaBEx is phifeabled (ug/10he)Mxadrr eat ment
st ep. f%%@%ﬁ‘%e p ,uPﬁéA(g%nt g%/t o?pconpou%)A gnd thlg Bgl(l@{/al ug wer e

measur gohrd Qhd aREE pREraAGt10l(RgaabgYyBatoe nidre. rati o of conpound A content/ Bx.
WO 2011/ 077759PCT})JP201 /053592 14 [0053] For determ nation of Bx values, a
Bx met ¢g017RXTHE 6@aenthitigoofGompolitdiA, cail dp apyntifées inyedoysonannses ifenent .

[ 0054] The results in Table 1 indicate that when the pretreatnent step (1)
i s per ferampld, tyohigk perfernwace tiqeid| chtsineatpgraplsi @EP1dr)- when pr et r eat nent
conditions are set to a higher tenperature and g Iongerﬁi}i me, the gxtracts
obt ai ng@DTsh fThe cxieast iof thearessnt pyeriionds pdxaatagegus g that &t capbe ingogatgted ¢ g
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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



Extract 1 2 3 4 5 Pretreatnent step 7 160C 160C 160C 160C 3 hours 6 hours

9 hours 12 hours Heating step 160C 160C 160C 160C 160C 3 hours 3
hours 3 NSA8I7AGYr s eSS0l S 3

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,



Compound A Content (ug/100 g) 137.8 138.3 106.6 109.8 104.2 Bx 11.5 4.05

1.38 0. 68y8-2011Rat1s0 12 34.2 77.2 161.4 208.4 pH 6.7 6. 8perQlrfidosssd [ 0057]
<Exampl e 5> First, extracts (sanple Nos. 1 to 11) were prepared under

11 different conditions according to %t eps (1) to (3) shown below. (1) As
a pretreatnent step for renoving water-sol uble proteins, chicken neat (1
kg) and water (1 kg) were introduced into a 2 L pressure-resistant vessel
and treated at a high tenperature in an autoclave (Tony Sei ko Co., Ltd.,

Japan, LSX500 2 hen. .as .a _heating step, the liquid in the above
vessel was isgﬁ)aatcéaéeé%;aﬁ%ﬁSstg%rlgré%c.eSW'er was added in an anount equal to

the misﬁ)O@%] t ﬁeprgﬂhgg gﬂrtf@q{lateﬁﬂqm%}ﬁl th@3hove pretreatment step (1) is a naturally

occurring product from which compound A, a useful component, can be efficiently
obtained, particularly meat of livestock or poultry, fish meat, or shellfish meat. Examples
of meat of livestock or poultry include meat of livestock, i.e., cattle, pig, horse, sheep or
goat, meat of non-livestock animals such as wild boar or deer, meat of poultry, i.e., chicken,
turkey, quail, domestic duck or crossbred duck, as well as meat of non-poultry wild birds
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)



WO 2011/ 077759PCT/ JP2010/ 053592 15 treatnent as shown in (1) was repeated
again at a hi%b(uterrperature (3)The resulting liquid was filtered through a
strai ner ¥P24BA07730 nesh. Then, the filtrate was centr PEEYEHIPBIOY rpm 5
m nutes) and further filtered throug a strainer (300 nesh), followed by
filtration through a 5 pmfilter (Sumtono 3M Limted, Japan). [0058] The
thus prepared extracts were subjected to a sensory test. Furthernore, the
sanpl es of Nos. 1-10 were each concentrated with an evaporator to give the
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[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

300E1
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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%

LoiNT |
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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.

98' T
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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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C];Ex) ICIZS CIS) g a> -? PCl WO 2011/ 077759PCT/ JP2010/ 053592 18 [ 0060]
<Exanple 6> Stu on pH of extract-containing beverages tract 3 of
Exanpl e VA3817(H%g) was added to |iquids (%00 g eagh) PCW@H“’H%?&”oeen
adjusted to various pH values with citric acid and 3Na citrate, to test
whet her sedi ment occurred. [0061] As a result, the extract was found to
cause no sedi nent even when added to &8I quid of pH 5 or nore. [0062]
[ Table 3] Extract 3 (Exanple 4) pH=7 0 pH=6 0 pH=5 0 pH=4 X pH=3 X

[0060] <Example 6> Study on pH of extract-containing beverages

Extract 3 of Example 4 above (1 g) was added to liquids (100 g each), which had
been adjusted to various pH values with citric acid and 3Na citrate, to test whether sediment
occurred.

[0061] As aresult, the extract was found to cause no sediment even when added to a liquid
of pH 5 or more.

[0062] [Table 3]

Extract 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]
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[ 0064]

rati o exceeds 6 could not be obtai ned1®rom the comrercial l y avail abl e
chi cken extracts and chi cken stock. Even when the chicken consomme cube was
used tgTapigAdre a soup at a concentration twi ce as high as the given

It was confirned that sanples whose

concenfrattom,—the TatTo Temnar med unchanped pecause [The BxXx val ue al so
i ncreagsed. This also applies to the case| Wwigpuadrgr Gxal| | Qomp@indaly/Ba
chicken extracts are concentrated. Namel v, It was nat posLsi ble to produce
any extiract whose ratio between the content(ugflO@ghpdund A and Brix is b
(Rg/ 100 g)7BX or nore by using conmmerclaJly avall ablje products. [0065]| WD
2011/ 07 NesOMOHh 3 FREaeE 0585h8%ed9 Tabl e 4 | Conpdidnd A BROConpound-/A/ Bx
(ug/ 10G 0) New Mboon" s Essence of Chicken 27 10 2.7 Scotlch's Essence of
Chi cken SEdtch’s Easehc oAChinkent o' s granul ar| chi cWeh st ock?2(at a giten
concentiration) 0.78 2.5 0.31 Ajinonoto's|chicken consonme cube gat a glven
concent| Aginogwfo’s ggnular chicken stock (at a given 0.78 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]



2.4 1.4 Alinonoto's chicken consomme cube (at a concentration tw ce as high
as the given concentration) 6.6 4.8 1.4 [0066] <Exanple 8> Changes in
conpound XO2AH/BX’SYal ues upon re-heating The conv&RTPIEHAPPYUsed
heating step was repeated again on a comercially avail abl e chi cken extract
to confirmhow the content of conmpound A and Bx val ue were changed. The
conventionally used heating step is i2% ended to mean a heating step in a
pressure cooker for household use. It should be noted that the heating
terrperﬁpg[%i n such a pressure cooker is about 120C. [0067] The content of
conmpou c? A s]I ightly increased wth the passage of the heating tine, but

t here WaSerR® HickBRbicat AMiCERERR exirict (@snmentfallyravdildtie)t the rati o between
conmpound A and Bx remmi ned substantially unchanged in conventional products
upon r Behagt timer. 1 Mared Wours ind 6 howdi cated that it is al so not possible to
obt ai nranyextract Wioge rati o between the content of donmpound A and Brix
is 6 (Rg/ Hateg)shBploor npre even wHdncksorewbagti al |y avai l{abl e chi cken
extracfs are heated agafl n. [0068] WD 2011/ 077759PCT/ JB2010/ 053592 20

[ Tabl e] 5] Hdatieg detice chi |cken Prgsaure gaekes hpchausehold psect  (domercial |y

avail apre) Heating tinmg: 1 hour, 3 hours and 6 hours _ |Heated sanple

Chi ckeh Heatingdempigatuingl devi ce Pressub?d €ooker for househol d use Heati ng

tenperatur%eit%?gq[irl;llgati n tiﬁrl hy 3 %rhrG hr Con%%lgnd A cont ent
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]



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 <Exa Ie 9> Production of beverages containi ound A (1)
Extract 3%V b@ % n Exanpl e 4 above was added to prepgpg/ PG, The
recipe used is as shomn bel ow. Each sanple was adjusted to the sanme Bx

val ue of 10. Wen conpared to the commercially avail abl e chicken extract,
the starting materials prepared according to this recipe were found to have

a hi gher compound A content even at the sanme Bx value and further to be

EXC6||qTMﬂb@lf|aV0r and appear ance. [0070] WD 2011/ 077759PCT/ JP2010/ 053592
Tablre—6—Amount—usged—<gr166—g)
Amount used Amount used Commercially available
(g/100 g) (g/100 g) product (NMEOC)
Sugar 922g 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



Anmount used (g/ 100 g) Commercially avail able product (NVEOCC) Sugar 9.22g

8.84g - Extract 3 of Exarrple45639844- Wat er 34. 48 6. 76 - Bx
10. 0 10. OV93'HH76™8 6.6 6.4 Conpound A PCT/IP2010/053592

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.



(ug/ 100 g) 60 90 25 Ratio (conpound A/Bx) 6 12 2.5 Flavor Ingestible
w t hout fwelbi@7hisbt er ness I ngestible w thout feeling bipttrgpiassssshd ghtly

bitter aftertaste Appearance Transparent brown Transparent brown Dark brown
*NVEOC:. New Moon's Essence of Chicken [0071] <Exanpl e 10> Production of
conmpound A-contai ni ng extract powder d beverages The extract prepared in
Exanpl e 4 above was |yophilized by spr drying to prepare an extract
powder. 1. The extract (extract 3 of Exanple 4; 100 g) was taken into a 200
m recovery flask. 2. This flask wasCidimsed in a freezer (-18C) for 2 or 3
days until the extract was WO 2011/077759PCT/JP2010/ 053592
[Claim 1] An extract containing 2,5-piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)-
and having a pH of 5 or more, 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 2] The extract according to claim 1, which contains 2,5-piperazinedione,3,6-
bis(phenylmethyl)-,(3S,6S)- at a concentration of 60 ug/100 g or more,
[Claim 3] The extract according to claim 1 or 2, wherein 2,5-piperazinedione,3,6-
bis(phenylmethyl)-,(3S,6S)- is extracted from a naturally occurring product.
[Claim 4] The extract according to claim 3, wherein the naturally occurring product is
meat of livestock or poultry, fish meat, or shellfish meat.
[Claim 5] The extract according to claim 3 or 4, wherein the naturally occurring
product is chicken meat.
[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.



22 conpletely frozen. 3. The flask was nounted on a |yophilizer (LABCONCO
set at -40C or less) and |yophilized to conplete dryness. 4. A dried
powder wa¥OBHAAEA in a yield of 1.38 g. 5. The powdePCHPNE} ™ 4
above was taken in an anount of 0.817 g and stirred in 99.183 g of water to
give an ingestible liquid containing conpound A at a concentration of 60
[tg/ 100 g. Industrial Applicability [#721 The present invention provides
extracts and beverages having an i nproving effect on | earning notivation
and beiragiRinghl y Saf frovdst hro&iciey @it i acddi€ingXs thaih €, whichkemptiesent
invention can be added to beverages and so on without inpairing the taste

i nherent to foods gnd frenedtmgeissteplineyidxli maat of livestbelv er pupdisy,dishiniat pr esent
invention, as well as foods and beverages conprising the same can be

i ngest ed cont i nuoushellfish exeanisl wsadjapestadiigonaterialand hedtodihsa hadd beiearayges
useful for inprovenent of |learning notivation. 23 Clains [COaim1]An
extract contai ni ngw2tes-splubke proteiesdiontréncg, therping ( phenyl et hyl ) -, (3S, 6S)-  and
having a pH of 5 or nore, wherein the ratiq between the content of 2 5-

pi per azi nedi one, 3, )5 kepiing atep i Mhiahythe Hewid dssyeplaced aliey thy PrHeatEerkandey) i s
6 (Rg/ 100 g)/Bx or _nore., [d ali 31 Zl,The extract according to claim1, which
contains 2, 5-pi per #s3tMeds &sated g2aig; Widpheny ! net hyl ) -, (3S, 6S)- at a
concentration of 60,y 100.9 or nore. .| i.m 3] The. r.ac: rding to
claim1 or 2, wher Zé)ha ‘é‘?‘%ﬁlgv B@Pé‘ﬂ”ﬁéc&itg%g?t@l,ngéﬂ&ug 6]%1 ?\eylF Ffr@ttg %’gl )-, (3S, 69) -
is extracte rom i | I mq4 :

accor di[gfnggBL ai m%fig R grfﬂé}i %ro? ﬁ%ﬂég{e{}% gﬁt%gg%gﬁlrgrtlgﬁgahg}légﬁ?% c?ﬁsﬂprr rrlgg% of

l'ivestock or poult r()é) a éljeﬁrgat%ﬁ{ stqﬂfn whigh bich86F 1RS{ock bEh&iIFy, HishhBea2 %t r act

according to claim erein the naturally occurring product is
chicken neat. [d aigRfilsh HEdt @i b agttartﬁfétrﬁateﬁﬂl M dmgatdd ¥ AYqliiieo eonhswact
according to any one of clains 1 to 5. [Claim7]A capsule or tablet
encapsul ating the @@tér%lub@@?ﬁtdh%n&ﬁnﬁf&eﬁhe of claimse 1 to 5 or the
dried extract according to claim6. [C aim 8] A beverage obtai nabl e b(%/n

addi tion of the extpcheaingatepiingvhich thayiquidds ofplaskdinfter the pretBatnjent agdn 9] A
beverage containi ng 2, 5-pi perazi nedi one, 3, 6- bi s(phenyl nethyl)-, (3S, 6S)- and
having a pH of 5 t heating istrepeated aghim, r ati o bet ween the content of 2,5-

pi per azi nedi one, 3, 6- bi s(phenyl nethyl ) -, (3S, 6S)-, (4100 g), apd Brix (Bx) is 6
(g/ 100 g)/Bx or rmr(é).aflttf?éiomsm]lfrﬁéﬂq;’éb@%‘@@eéé’&&%a ?ft E%Ibiﬁe‘aﬁdﬂi’%j or 9,

whi ch contains 2,5- piperazinedi one, 3, 6-bi s(phenyl nmethyl)-,(3S,6S)- in an
anount of 60 Rg/ 10684k eensBfration step.

[Claim 14] A process for 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,



[Cl aim11] A packaged beverage, wherein the beverage according to any one of
clainms 8 to 10 is packed in a container. WD 2011/077759PCT/ JP2010/ 053592
24 [d ai WOHWHiBless for producing the extract accordPhGIPYIYPIFM 1,

whi ch conprises: (1) a pretreatnment step in which neat of |ivestock or
poultry, fish neat or shellfish neat is used as a starting material and
heated in a liquid to renove wat er - sol2dbl e proteins contained therein, (2)
a heating step in which the liquid is replaced after the pretreatnent and
heating is repeat ed2pgakitingsstsh in which the liquid i 3gplacelliaffter thkippsireatnggmt and whi ch
the obtained liquid sanple is filtered. [C aim213]A process for producing

t he extract accor dilegtihgisalepéatedlagainhi ch conprises: (1) a pretreatnment step
in which neat of livestock or poultry, fish neat or shellfish neat is used
as a starting mat er@hhk filtimatiomestapeid Whichathk jobtainedtlisuidsampde igdiltereds endibl e
proteins contained therein, (2) a heating step in which the liquid is

repl aced after the @QépﬁﬁémﬁﬁWWlﬁﬁH heating is repeated again, (3) a
filtration step in which the obtained liquid sanple is filtered, and (4) a
concentration step. [C aim 14] A process for producing the beverage
according to claim9, which conprises: (1) a pretreatnent step in which
nmeat of |ivestock or poultry, fish nmeat or shellfish neat is used as a
starting material and heated in a liquid to renove water-sol uble proteins
contained therein, (2) a heating step in which the liquid is replaced
after the pretreatnment and heating is repeated again, and (3) a
filtration step in which the obtained liquid sanple is filtered. [Claim
15] A process for producing the beverage according to claim9, which
conprises: (1) a pretreatnent step in which nmeat of |ivestock or poultry,
fish meat or shellfish neat is used as a starting material and heated in a
liquid to renove water-soluble proteins contained therein, 25 (2) a
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) a concentration step.



