1 Description Title of Invention: ACIDIC EXTRACTS AND BEVERAGES CONTAINING 2,
5-PIPERAZINEDIONE, 3, 6-BIS (PHENYLMETHYL) (3S, 6S) - Technical Field [0001] The present
invention reMf23%/4¢7dd foods and beverages containing 2,5- PCT/JP2010/053699
piperazinedione,3,6-bis(phenylmethyl)-,(38,68)-, and more particularly relates to extracts and
beverages containing 2,5-piperazinedione,3,6-bis(pHenylmethy1)-,(38,68)-, wherein the pH is less
than 5. Background Art [0002] In a highly complex modem society, a reduction of willingness turns into
a problem. For example, the term "motivation crisis" is used to describe the problem of reduced
motivation in young people. Moreover, it is saighthat degression patients often show symptoms of
hypobulia, and there is a demand for the deve oSﬁ%‘nPo'P&lrugs capable of improving hypobulia. [0003]
In recent years, aygipopiitser@onrosed of two amino acids attached to each other has received
attention as a functional substance. Dipeptides can be designed to have additional physical properties
and/or new functions, whichEEHRoEKE BATH AN BENRBAGES GQNTAMNMENGY are expected to be
applicable to a widerZafHRERARNEPIONEG 3cRBISHE HENMbMEBTHhE)re$dBt #SEntion have found
that a 2,5-%%%@?@? derivative, i.e., 2,5-piperazinedione,3,6-bis(phenylmethy1)-,(38,68)- (CA
Registry N ! 281-3) (hereinafter referred to as "compound A") has an improving effect on
learning mofyaiip i radieshoalaoh ARl dRIBRaS ST ARRCaiamAle o 2209 296164).
[0004] On the other hand, most consumers prefer acidic beverages. Products known to contain
compound gipecizidedibick®6-bis(pliaymighid)iq@8,68)iclamt enobt paritidyriie nsatésgoneeahak livestock,
as well as chicken consomme and the like in solid form. Summary of Invention Technical Problem 2
[0005] HowsdheyrErsas confaininag Shrireiaznedienadd dririRbansdmsdbhd 1n08)a MdstN pH. When
such a nequaI «i_)ftraf:t IS ﬁldd d to an acidic liquid with the aim of providing compound A-containing
beverages in‘tRe fgrr%sso* Q8idic beverages which are preferred by most consumers, the extract not only
causes secﬁyaggmdmttalso leaves a taste and slack or grainy feeling on the tongue peculiar to
chicken extract, so that satisfactory beverages cannot be obtained in terms of flavor. [0006] Moreover,
compound (R0 ardiyadulieconvpdte meo mesvoictg mnetibetiompfl wallidgueas teoahindozeverages.
[0007] In view of the foregoing, the present invention aims tqQ provide an extract available for use in

acidic bevePHleRod FESF AR &IRELFg ERHRHATCRS it Hiedste dessribasleRTeRIGMIPEn improving
oot on oA vation, AR e nt
brolem (oD R B R Rl R R By U

above, the iRyanéprspasiicopIspRBLINY ARQRda eassnard est hobER1iTINRaILE dxdgacipasiataining
compound A, which cause no sedimentation even when added to beverages and which are good in
flavor and felelinprovingdiypabukia. This success led to the completion of the present invention. [0009]

Namely, the present invention is directed t to [20] shqwn below. [1] An extract containj
compound &Q{ﬁj h rﬁgegt@ﬁagf,@éﬁgﬁ%’%%@@ﬁ%@%&%%@%fﬁag %‘%/EO, gl%t#] he ratio
between th,¢qpieRiATHMRM 4AKR-GhAP b ARRCE X Bisopi s\l BELAQGHEK G mmRre. [3] The
extract according to [1] above, wherein the ratio between the content of compound A (pig/100 g) and
Brix (Bx) isddditipdslphydBoabproyeic] 4hd/oe wour fichctimoydiitdo canyairbe sédil incidilalamiepwhich
contains compound A at a concentration of 1 Rg/100 g or more., [5] The extract according to any one

of [1] to [3]2bvendAracetirnnis espipsdria be applicshleinmuidesrase raotha o ARl 3 [6] The
extract accaring tgyany onG of (1o (Slabe e, MISIANORRRY A S SdfesistTam A naturall
occurring product.

derivative, i.e., 2,5-piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- (CA Registry

Number: 2862-51-3) (hereinafter referred to as “compound A”) has an improving effect on

learning motivation (the co-filed patent application: Japanese Patent Application No. 2009-

296164).

[0004] On the other hand, most consumers prefer acidic beverages. Products known to

contain compound A include chicken extracts in liquid form which are obtained by

decocting meat of livestock, as well as chicken consomme and the like in solid form.
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[7] The extract according to [6] above, wherein the naturally occurring product is meat of livestock or
poultry, fish meat, or shellfish meat. [8] The extract according to [6] or [7] above, wherein the naturally

occurring pradusiischighen meat. [9] A dried extract obtainable by drying #ergpesaei@sgesding to any
one of [1] to [8] above. [10] An acidic beverage obtainable by addition of the extract according to any

one of [1] to [8] above. [11] An acidic beverage contdining compound A and having a pH of less than
5. [12] The acidic beverage according to [10] or [11] above, wherein the ratio between the content of
compound A (Rg/100 g) and Brix (Bx) is 0.1 (Rg/100 g)/Bx or more. [13] The acidic beverage
according to angﬂone of [10] to [12] above, which_contains compound A at a concentration of 1 pg/100

g or more. [9993hHavgeendrrarusts declyfhingoclickap SrEack 1dchighen s RmBIXfAthe beverage
s free from sedimeris. $ELTIG AGSIG.REKELIAG ACGRICING 1 AR BIJ 1MLl ve. wherein

the beverage contains sediments an erein the amount of proteins containéd in 1°g of the

sediments GaUe/R(E EomphimdAetrdsnimg Bdvergees 1aste {d6h AMrikiedrVheyey aghchvierein the

beverage according to any one of [10] to [15] above is packed in a container. [17] A process for
producing tRectstesice nowmstaiapsunfa athe\ex vl iotcomperises sedigientappairbutialsmlaness i which

meat of livestock or poultry, fish meat.or shellfish meat is used as a starting material and heated in a
Ll 2o oV T R SR e G AP, BRI St RER AR o O i the hquid

replaced afgggi@&g%tgﬁ%ryﬁ& %anﬁ?ﬁg,%tﬁﬂg@ﬁﬂ%ﬁgﬁiﬂav%@) an acid treatment step in which

an acid is added, and (4) a filtration step in which the obtained liquid sample is filtered. [18]The
process acoodsly vbiddwrpvemphaidia ihhadlg ssldbid in siser(3dhens: eannotdeaimplers selected
from the group consisting of phosphoric acid, malic acid and citric acid. [19]A process for producing
the beverag€dttaygnsl t9 PEVPEAESSe, which comprises: (1) a pretreatment step in which meat of

livestock or[@BQJ?t Yy, fish meatrtg‘r: hellfish nlgat IS us?d as ?_startln materkzal and heat?d in a liquid to

remove water- ubll%‘f)lre&e(fns Contsied he?éﬁﬁsen l?ﬁf%lﬁggtlﬂg %’t&r)ol‘r’] v&hﬁgﬁ’fﬁrgﬁlquid is replaced

after the preyeaipIe Rt ARd h?ﬁ’éiﬁ%@e%?ﬁ%iﬁdﬁg@ifbn and @neBREBRPHRIBALSISMiBVICh an acid is
cht

added, and (4) a filtration step in whi e obtained liquid sample is filtered. [20]The process
according toqdfd] sidwiaoeivatbiantivemoid radeffettrostieprihgomutvationpas wedhabamsaselected from the
group consisting of phosphoric acid, malic acid and citric acid. Advantageous Effects of Invention
[0010] The PreeseiruaingremBRedNic extracts, which contain compound A having an improving
effect on Ieg&“wom9$iﬁﬂg%§{1d being highly safe without side effects and which cause no
sedimentation even when added to beverages. The extracts of the present invention can be added to

beverages puBDSP 0RswitBOIt BhBRIEMGVE en@sieiRReY effbies iads RN Ive \(RE3HEBlearkeasdbe used for
production of acidic beverages preferred by most consumers. The acidic extracts or beverages of the

present inv@hﬂm,thﬁs mn&yﬁﬁdhemdsbm/@e@éi@@mBiﬁ@tﬁeds@mbt@melﬂi@émtsmjnuous'ly
Doscripton ST SETEOLIS B s e FE AL OISR EHUREROASY B tost
sample redygashtif YasRodRS 6 TIER-D JNhOW I ESCHRR RN MhE mERsAPRGADFESt

the present invention.

[0009] Namely, the present invention is directed to [1] to [20] shown below.

[1] An extract containing compound A and having a pH of less than 5.

2] The extract according to [1] above, wherein the ratio between the content of

compound A (ug/100 g) and Brix (Bx) is 0.1 (ug/100 g)/Bx or more.

[3] The extract according to [1] above, wherein the ratio between the content of

compound A (ng/100 g) and Brix (Bx) is 6 (ng/100 g)/Bx or more.

[4] The extract according to any one of [1] to [3] above, which contains compound A

at a concentration of 1 pg/100 g or more.

(51 The extract according to any one of [1] to [3] above, which contains compound A

at a concentration of 60 ug/100 g or more.



5 [Fig. 2] Fig. 2 shows the test results of whether the ingestion of a test sample reduces the time
required for mice to find out an escape platform when repeating the test. [Fig. 3] Fig. 3 shows the
test results wfovinather7tae ingestion of a test sample reduces the time required/fimonicesieofind out an
escape platform when repeating the test. [Fig. 4] Fig 4 shows the quantification results of
compound A in extracts obtained with various starting materials. Description of Embodiments [0012] A
detailed explanation will be given below for the embodiments of the present invention. [0013] <Acidic
extract> The acidic extract of the present invention contains compound A, which is a useful
substance é/hvgjﬁ an iri_ll%roving effectﬁ%n learning mot(if\[/@tlion, causei? no.sedimentatign.even when
added to acilc beveSfRSTIHFEAPTIREACATY SR R fﬂe[%;é Y iNVERIBTILRRY S hditable to
acidic bevergges\without sa4sird: %@ﬁm@tﬁ?ﬂdﬂ_&? acidic extract of the present invention is an
extract which allows compound A to be incorporated into beverages at a high concentration while
suppressingIpfluentds extiie sxidiniaedicdabeetnylisrdicthenguadfioederagggedudtiese
characteristics allow greater latitude in flavor design of beverages. [0015] The extract of the present
invention is Bewief HrebtorkerRpuieiifsh st efsheltlishanerld to mean a pH of less than 5. The
liquid of the gresent invention has a pH fct% St referably 4.5 or less, and more preferably 4 or
s, [00168ne e ERERE 8raFETR R AP el ot St el e TR ST of
less than 5 gng,fepptais,compound A at a high concentration, and whose ratio between the content of
compound A (p4100 g) and Brix (Bx) is 0.1 or more, preferably 6 (vg/100 g)/Bx or more. [0017] Since
compound 49k a usAfdtisdlestaant @britinale bypdoying éestmotlecroidmgtotamtions, afiflitorBilesirable
to have a higher content in the extract. More specifically, the content is preferably 1 xg/100 g or more,
more prefe %0 ttg/100 g or more, and 6 even more preferably 75 pig/100 g or more. However, an
extract W'tht@ Fel O e HH&%&‘B&&? &?e%xt?d@?&&%PaPnoﬁ”t%r&@f} Qigipating from
starting materials are Contaned at |g?1 concentrations, and such an extract Is Ifi itself unsuitable as a
beverage ap] ads@patesis. the flavor or feeling on the tongue so greatly that it is often unsuitable for

use in beverages. Thus, a lower Brix value is more desirable for the extract. It should be noted that
"Bx" used hErtin cafbeciiichevieregevontaining ersnpoigdadainsbhadrgraalrofdessghands, preferred is

an extract being rich jn compound A, which is a useful su nce, and having a low Brix value, i.e., an
extract whoCnto bA RGN RE CHHEAOR S DL A (A0 o B TR R WASTS
specifically (e [RHHPEPUGRBINRICR TN 60 6P TROBAY (B19/198.9) ARH B &y Bbissrerably 0.1
(Rg/100 g)/Bx or more, more preferably 6 or more, and eveh more preferably 10 or more. Such an
extract is aqtantagehi¢satidicict @agds-soedimptatan ionsrofl18jnol[12] ubovbewhialesmainsllows
more latitude in beverage design because of its relatively low Bx value although it contains compound
A at a high omeeind\A atra arcenisabioa<mbib Ke/pR2 s B®Terages which are excellent in appearance
(causing no gime ation or turbidity) and whose flavor is ' ired. 10019] .The.copcentration of
compound i belSHERRG Sk R e ey SA R TR Shamie MR T
chromatogrgpir{sint ErdeR8aPicaaridic extract of the present invention is a liquid extract, which
may be ingested as such or may be added to foods and beverages. In addition, the extract can be
easily convéited intdlze poidicbdoeraghacoghiingstemmy bl [A81idm [48 fralewne.drpiengiretbe The resulting
extract powder is water-soluble and can be easily dissolved in a Ii(iujd (e.g., water) before ingestion.

Moreover, CSYSEASFTPIHALS SSRet o mRsreel s ermonnt of Retems sentaetiBut se¥dband
beverages, and allows qasy Va8 aftnesestiast 1989 Alematively, the form of soft capsules or tablets
is also poss%?e. Sotgtv cz%ps%%es or tag%ets enc%psu?éte ![ﬁ% extract of the present invention, or an extract
powder or grpsjule thepackagéd BRRelagberthisciw theBatieagentieorting o doyronefdopuy anplBpverages
into which the extract or extract powder is incorporated. For example, they can be provided in the form
of health foebevie ia papkedibro@ntgingiblets and capsules), solid foods including yogurt, processed
foods, dess and sweets (e.g., gum, candy, jelly), liquid beverages including coffee, oolong tea, tea,
soft drinks afiﬁdrinlé’&Bf&‘ifFégg?a\’d%a‘é?‘ ﬂé%?/g’%)‘e?‘% %én&ﬁa Qﬂ. &VFeévgié}%‘ré"é’i‘é’élFﬁéluded. [0023]
<Acidic beverage> (1) , hgREEsRRE SRR HERBEIOIDACHIARUS 3RS FRAIIPLIRIERIPOUNd
A and having a pH ofless than 5. One embodiment of the present invention is a beverage containing
compound Aneatdsheseihgsa stdrthiesmtidal sndiatedhitheliqoinl 06 tesmooenpatarisolublzpesttids is 0.1
(Fig/100 gyBx or more. [0024] Since compound A is a useful substance with an improving effect on
learning motRREBEditheTaiBre desirable to have a higher content in the beverage. More specifically, the
content is preferably,1 va/l r mor ore preferably 60 pg/100 g or mor rrq 9
preferably 75 Rg/10 gac%efanglré.sﬁ%%fm%oﬁ?als utltc)i tlﬁgé gﬁ)ar#egn%tg rc%lf%'[)){c?ﬁ ﬁgtﬁgor%%{ﬁiﬁéé%ﬁg her
value is moig @psitadlggamlower value is more desirable for Brix because beverages with high Brix
values are not preferred in terms of flavor and feeling on the tongue, etc. Thus, preferred is a beverage
being rich in compound A, which is a useful substance, and having a low Brix value, i.e., a beverage
whose ratio between the content of compound A (p.g/100 g) and Brix (Bx) is high. More specifically,
the ratio between the content of compound A (ig/100 g) and Brix (Bx) is preferably 0.1 (vg/100 g)/Bx or

more more nrefarablvvy & or more and even more nreferabhlvy 10 or more TOO2A1 The bheveranoe of the



[0027] In beverages prepared by adding the extract of the present invention to a liquid free from
sediment components, the presence or absence of sedimentation may be confirmed, for example,
visually or by éhsniasithat no solid matter is collected by centrifugation. [002%1pié@/0tke@vhand, in
beverages prepared by adding the extract of the present invention to a beverage which itself contains
sediment components (e.g., an orange juice-based béverage), to confirm whether they are
substantially free from sediments originating from the extract of the present invention, for example,
sediments in the beverages may be collected and analyzed to identify whether the sediments have
very small amounts of proteins which are solubilized with_ a surfactant such as sodium dodecyl sulfate

(hereinafter referred(fd ¥s2@pseatmentsisa o ubich agasid Saddidnteds the components originating
from the extract, pro(tg'qsfﬁ{lj%ﬂtgg%)fm@ﬁ]}% %r&%ﬁ{gdslpigmlg by;Lraatmgnt with the surfactant.
In contrast, if the beverages are substantially free from sediments originating from the extract, there
are only verpiginall aheprisess peodedisg tol{e Halboiizechdicia Soadithddvdiadsiept(Byaaifie or
solubilization with SDS may be accomplished in a manner well known to those skilled in the art, for
example, bynggingentbessplesiod tsom hngraum epasisting ef Rhasphrsc ke mabio Apjd Y eitnis|
amounts ofgro eins to be solubilized is intended to mean that the amount of proteins solubilized with a

0.025% SDSGlution is not substantially included in the solid content (wet weight) of sediments (i.e.,

0.01 mWg ofjsgdimepis QIR 5er ratRIaRY (RLl e Rlcorilitpan a o] 8sok, ARl HmpRE herein,
the solid content (wet weight) of sediments is intendéd to mean the weight of solid matter in a wet
state, which is colle¢igd fsomeathene ageihwhicinfisgatidliviestoce birfogiutys ishratent ar 3REIikh 5000
rpm for 1 to 5 minutes. [0030] The beverage of the present invention has a pH of less than 5,
preferably 4088t iedscdatiapiGring atemn and hrated joasliquiddosenmayg Waetrolledeteiention can
be providedci(r)mnrtgle;1 ggrgﬂe%.a packaged beverage, as in the case of conventional beverages. [0032]
<Productionprocess for &Xtract or beverage> The present invention is directed to an acidic extract
or beverage contain{agmm%a@ﬁnmm{h@maﬂ RIrbsMecaGRCAMOPronRRARRA: 480 dxaimple, by
the production process shown below: (1) a pretreatment step in which meat of livestock or poultry,
fish meat orishepiibdmgainis 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 repedf3dgeih treatment step i hach ap Acidi iy a8f6ehidtdan acid is added, and (4) a
filtration step in Whi“(‘&iﬁ%ﬂ&‘ﬂ%ﬁ%&ﬁ%‘%ﬁ?{ﬂﬁl@ b%wﬁéﬂqié@ﬂ%% RrefRied ptarting material used in
the above pretreatment step (1) is a naturally occurring product frorh which compound A, a useful
component,[gep be efficirotysobtasrathgrarfmy)latyveaahatiiv s ackdaidaed inystéis (B anooshellfish
meat. Examples of meat of livestock or poultry include meat of livestock, i.e., cattle, pig, horse, sheep
or 10 goat, MIgESmberdiselsabed pmnidie ouR eanaiitinsoef phrogpkerigecid omgligiesid jaad eftiiken,
turkey, quail, domestic duck or crossbred duck, as well as meat of non-poultry wild birds such as wild
duck, pheasaefﬁ ; sparrow or thrush. Likewise, it is also possible to use fish meat and shellfish meat
which are ealgpafiiye ARUEfe O DMRVMRLIIRT 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 meQbhjcKEe preatns jprefeioacpiorides fedrusaracts)pohich contmbveafimiedtly lnbhtmiged at a
high concentration. [0034] Although the reason why compound A is obtained in large amounts when

using chické® PP EREMbeRK AT Paetiyatiosy andibsineieissafronithrut Rdeistirerterdiguous
h lalani - -Phe- h ' id he-P [ ,
phenylalaning (-pPhe-ECl Sg)ﬁ%ﬁéﬁ{ﬁfaﬂ%&lrgﬁ% nga%%d[f&? &9&9&%&. eﬁ“[%é%?ﬁﬁﬁﬁ‘y?g%gﬁ? as a

result of which compoun terest will be obtained in large armounts. pretreatment
step (1), anynivenidreBidVerasiedng veateine e o wisitheaniapadip astastinmmeaieral may be
performed, for example, by boiling in water at 100C to 160C for 30 minutes to several hours
(preferably $oeds dnsUbsyerages predetabBe alsed f@ mradheties)ofesidisdwyarpeksicefcarpddysmestcooker,
an autoclave and so on ¢an be combined for use depending on the intended condmon . I\goreover,
there is no IFARSHBR S tHES SIS SRR PESERER GhiLHRHOTAIAB PR e HE AP Gep (1), For

example, duging, e iR (din AR ARARIONALLIUINHE ée\é@ae&ﬂﬁxﬂi%@ﬁ&m@éﬂ ﬁlﬁgﬁegim%?ria' may

further be added to adjust the concCentration of an extract or beverage:. [0036] The heating step (2) is
preferably agineraplisbddaatidbévghagesnperaldos inpier enghgireasitg (hotCatomore and 1 atm or
more), for example, at 100C or more, and more preferably at 125C or more. In addition, the heating
time in the HEEghBesexintiop ek BEdKinghges from 30 minutes to several hours, more preferably from

about 3to 7 . ag ing.device, a pressure coqker, an autoclave.and so,on can also be
combined A0 DL T I B R R R S R e R B R R SN o e
heating stegdd)dahbameHemed fantiiiasTindan aieleaptepavibiriiviaH et peRiacameRbt.
Alternatively, the pretreatment step may be 11 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. [0038] It should be noted
that heat treatment in the ctenc (1) and (?2) iec nrefarablyvvy nerformed in 2 eolvvent in aorder t0 nrevvent



12 [0041] The power of filtration in the filtration step 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 w®appropriate by those skilled in the art. For example, in casePehardirossdsact 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 container), it is sufficient to filter off the sediments
generated in the preceding heating step 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 ul filtratlgn should be ysed. For ﬁlarifice%goplr§ rposes, fi&ration through
em

) eré 0
. 2o e
a strainer may be f otweé b)}%ﬂ rg{llgvﬁlﬁhrce)ﬁ%ﬁ% R TR e R né 594 2RO membrane,

zeta potentk%hm%mr@ﬂﬁntﬂfqm@@%aﬁﬁl@apfﬁfdfu}ras@esﬁy&}ﬂfa@éa&@eaﬁ@@%&mgxhﬁt&s{9042] In
the extract or beverage of the present invention, this solution rich in compound A may be used directly
or, if necessary, majFige ¥priignirshed salfettiserdndie af eviietheo eeingeastibon aif ey camglé.
Concentration may be accomplished by using an evaporator or by lyophilization, etc. [0043] The

content of CEHHSEaRE At Feaiseddferdricsia tnd pubar ertrREHaMETahenreRsatingdhrdest the
content of compou;lq‘.A eri .. pg100 nd Brix.(Bx).remains.substantially unchanged. This is
because the Broxva S Lol ke hoy AR LEAHER ST B e MO AR, o between
the content sHteRRPRWAC AvicHRitRgiHOMaARd, Brix (Bx) is 6 or more are concentrated, it is possible
to obtain extracts containing a higher content of compound A and having a ratio of 6 or more. In
contrast, wHeseriptisnoiEndhwdimertstween the content of compound A (unit: Rg/100 g) and Brix (Bx)
is less than 6 are concentrated, it is not possible to obtain extracts whose ratio between the content of
compound FORAk: dyAeilgs sxelaloBwill ke sive R oL b sPATEBIRQRGPINIM content of
compound 4 are phtained. [0044] The beverage of the present invention may be provided as
appropriate in the form of a packaged beverage, when needed. 13 [0045] The present invention will
be further dpmad)eckincidiy exieied by way of the following examples, which are not intended to limit
the present invention. Examples [0046] <Example 1> Improving effect of compound A on learning
motivation (1) Compdarigidigerrachaddbepresens amypavengpatins enmpavnhgriatichdsa by the
method known |r1|§rg§ art, i.e.,&h/lorris Water M?t]zee %\g\i\/%ﬁl 00471.First, wat§r which had been colored
black with Iﬁfﬁgh ASTiNed A ouél%rﬂ?ﬁ%iga FRR SFOBRE TN ARG SR IIlﬂl%ight to give a
water depthyof; g eidtic el EABNREEI JEEIRE FRGdIe MReragtdo 22 -s- 1C. To this tank, C57B116 mice
(male, 9 weeks of age) were each transferred and allowed to experience open space swimming
(OSS). Updi@8F, Tiicacidiceatsetabfathg eseseth v ety ioabocpplicatd statecherbspaaging to
depression. After repeating OSS for 5 days, the mice were divided into 7 groups. [0048] Next, in the
above cylindHbuismErg Sedimanation:r aker 25idif Hergrt chthe SRR DS &H @ meter was

placed at a water th of 0.5 cm. Jhe ab 7 ps of. mice were, each,orally administered with
compound %’V*{ %cqﬁvsAgél?g%%enéoq b§\}\ﬁt¥zg§ﬁ%gr§gsl§ gp%wt v%r% (F%Séggﬁ\% é?&ée?ﬁﬂ%lé%%@g maleate.
After 60 migyipseRainfRiénecyan irsfaRdRdheladiREOHdRE torkutef BRcBPEcRIgHOM, and

measured for the time required to find out the invisible escape platform placed below the water surface
(i.e., escapdhsterabaractenistigs mdlove grpatsalatibrdoin Havordesigny ofdiikewizesch mouse (MWM). As

control mic i experiencing no OSS.were administered with physiglogjcal saline and subjected
o MW, MR bad 6 00 T HES AT R B S GEAFIE B SBU Gp R HEAF dhown 1
Fig. 1. AS ChccRREA" dr LIRSS SREFENEBAe PRENRVIRBMENS Bl Basscape
latency was reduced when repeating the test, whereas the mice experiencing OSS showed reduced
learning matiuathy prafudbigré. Svesless,raatlinitrn prefeeabbedpe ledency (OSS-Saline). In contrast, the
group receiving compound A showed a dose-dependent reduction in the escape latency. In the 0.02

mg/kg grouf)Qhel e L2apembedirieat Al kragstBehAiie wESSRIGOXERtION &Y dBrsr DoV IiER Rasompared to

the control gfoup.(0SS-Saline) in which animals,experiencing OSS were 14 administered with
physiologiol T M ey AL S RS AL b st A SRR e plattorm
at 10 days BEMWMH%&&EW@%&BE@A’QWU‘ ﬂfdhﬁi&iﬁl&'@) (CEPdrlhersapritennieeiving
fluvoxamine maleate, which is frequently used as SSRI. This indicates that compound A has an
enhancing ¢ffgd00rg)8xmingoretivation. [0050] <Example 2> Improving effect on leaming motivation

(2) In the same manner as shown in Example 1, another group reqeivir%o.ooz mg/kg

administratidlY Was presf-remeorndubis ety rbsiance Mikmindmpionagefitel ihirERilifed to reach
the escape m at. 7. \ i i F r 0 : onfirmed
to exert its éﬁ@@%&%@k ?alg rﬁﬁi@%}%{g@% 9(%%%%%%&%‘?1?@%%%&6 r?}'qeg %or%é&flc\)fg@r%%ans is
predicted frofe dbmaifechverelaby in @gir0als, snmbienas€lpsefdsabasaign 00 boinbrefihe mouse
dose with a coefficient of 10 based on animal species specificity (Safety Assessment of Foods, edited
by Kageaki Aibara and Mitsuru Uchiyama, Japan Scientific Societies Press, 1987). Thus, 0.02 mg/kg
which was effective in the above test corresponds to 0.1 mg/human (50 kg). If compound A-containing

foods are prepared in the form of beverages and their volume is set to 100 ml, their effective
concentration ic caletilated to be 1 O \Wml TOOR21 <c<Evamnle 2> Imnrovina effect on learnina motinzatinn



System: Agilent 1100 series Column: Develosil C30-UG-5 (4.6 x 150 mm, 5 Rm) Mobile phase A:
water, Mobile phase B: 100% acetonitrile solution Gradient:Time (min) Solvent B 0.00 20% 9.00 20%
23.00 28% 00D A%ty Bd.00 70% 31.10 20% 40.00 20% Injection volume:POrlbovoaetesdor
wavelength: 215 nm Flow rate: 1.0 ml/min Column temperature: 32C [0056] It should be noted that a
compound A-containing liquid can also be collected ffom roasted coffee beans themselves, whereas
compound A was not detected in coffee beverages extracted from roasted beans. 16 [0057]
<Example 5> Production of compound A-containing acidic extracts (1) As a pretreatment step for

t IbI t hick t (200 d water (200 d.int
e Y et I L A D R S
high-temperaturs HahvRIRRS W SRARIY (AICHIRY: (TR SR NRRIRY FLRR sthieiguidiinithe above

vessel was isolated and discarded.
are contained at high concentrations, and such an extract is in itself unsuitable as a

beverage and also affects the flavor or feeling on the tongue so greatly that it is often
unsuitable for use in beverages. Thus, a lower Brix value is more desirable for the extract.
It should be noted that “Bx” used herein can be determined with a commercially available
Bx meter.

[0018] Thus, preferred is an extract being rich in compound A, which is a useful
substance, and having a low Brix value, i.e., an extract whose ratio between the content of
compound A (ng/100 g) and Brix (Bx) is high. More specifically, the ratio between the
content of compound A (ng/100 g) and Brix (Bx) is preferably 0.1 (ug/100 g)/Bx or more,
more preferably 6 or more, and even more preferably 10 or more. Such an extract is
advantageous in that it can be incorporated in small amounts into beverages and allows
more latitude in beverage design because of its 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 sedimentation or turbidity) and whose flavor is not
impaired.

[0019] The concentration of compound A can be quantified in various manners, for
example, by high performance liquid chromatography (HPLC).

[0020] The acidic extract of the present invention is 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 (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.



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 Wwomegiha=wainer of about 40 mesh. Then, the filtrate was adjuBtetleeq@iol@3eith an acid
for food additive (e.g., phosphoric acid, citric acid, malic acid) and then centrifuged (6500 rpm, 5
minutes) and further filtered through a strainer (300 rdesh), followed by filtration through a 5 pin filter
(Sumitomo 3M Limited, Japan). [0058] It should be noted that extract 1 in Table 1 below was not
subjected to the pretreatment step. [0059] The pH, the content of compound A and the Bx value were

measured f h extract to calculate the ratio of compound A ¢ontent/Bx. [0060] For determination of
B values, J2 et h e SO UPRRER SLIEE DR OTABER) ) HOTSABIGE HEHEER AR SGHE) Tre
results in TaQleaLiBHGAEAFIWHRER ThEdRpelRAIM LSRRl dStREY MG FRIRIPR YR th@iBzoluble
proteins or when pretreatment conditions are set to a higher temperature and a longer time, the
extracts obtefiiedlth foedsdatirtgbdie fofd) (age tihlats Ehdvapredes)ssalid Sodidstiikindingiggptingt extracts

with a high ratio between the content of compound A (Rg/100 g) and Brix (Bx) are obtained. [0062]
WO 2011/0Pasised faodscessersand syeetsise 1 prmyeaidy 281 sl bavsfagesstagiuding) 60C

160C 160C010§83%, o‘cr')’)lgl(;)éJ Ega? tgg,usrgftg drrll%llégsarlx Qgﬁgblileeg}érﬁgr%a&s. Moreover, pet foods and
animal feeds are also included.
[0023] <Acidic beverage>

The present invention is directed to an acidic beverage containing compound A

and having a pH of less than 5. One embodiment of the present invention is a beverage
containing compound A and having a pH of less than 5, wherein the ratio of the compound
A content/Bx is 0.1 (ug/100 g)/Bx or more.
[0024] Since compound A is a useful substance with an improving effect on learning
motivation, it is more desirable to have a higher content in the beverage. More
specifically, the content is preferably 1 ng/100 g or more, more preferably 60 ug/100 g or
more, and even more preferably 75 ng/100 g or more.
[0025] In contrast to the content of compound A for which a higher value is more
desirable, a lower value is more desirable for Brix because beverages with high Brix values
are not preferred in terms of flavor and feeling on the tongue, etc. Thus, preferred is a
beverage being rich in compound A, which is a useful substance, and having a low Brix
value, i.e., a beverage whose ratio between the content of compound A (ng/100 g) and Brix
(Bx) is high. More specifically, the ratio between the content of compound A (ug/100 g)
and Brix (Bx) is preferably 0.1 (ng/100 g)/Bx or more, more preferably 6 or more, and
even more preferably 10 or more.
[0026] The beverage of the present invention is characterized not only in that it has an
improving effect on learning motivation and can be ingested continuously over a long
period of time, but also in that it is good in flavor and feeling on the tongue and further has
a good appearance. Particularly in the case of beverages prepared using the extract of the

present invention mentioned above, sediments originating from the extract are not



160C 160C 160C 160C 160C 3 hours 3 hours 3 hours 3 hours 3 hours Volume of acid added (per 100
ml of extract) Phosphoric acid 2.0 ml Phosphoric acid 0.70 ml Phosphoric acid 0.20 ml Phosphoric
acid 0.14 miwthaaphormsacid 0.07 ml Compound A content (mg/100 g) 135PCT/JP2010/053699

8

generated upon addition of the extract to the beverages although compound A is contained
at a high content. Thus, the resulting beverages are characterized in that they are free
from sediments originating from the extract. Liquids into which the extract is to be
incorporated include those which are themselves free from sediments (e.g., beverages
based on transparent fruit juice, as exemplified by apple juice beverages based on
transparent fruit juice) and those which themselves contain sediments (e.g., beverages
based on cloudy fruit juice, as exemplified by orange juice beverages based on cloudy fruit
juice). In the case of beverages prepared by adding the extract of the present invention to
a liquid free from sediment components, the resulting beverages are also free from
sediments. On the other hand, in the case of beverages prepared by adding the extract of
the present invention to a beverage which itself contains sediment components (e.g., a
beverage based on cloudy fruit juice), the resulting beverages contain sediments
originating from the cloudy fruit juice, but are substantially free from sediments
originating from the extract of the present invention.

[0027] In beverages prepared by adding the extract of the present invention to a liquid
free from sediment components, the presence or absence of sedimentation may be
confirmed, for example, visually or by the fact that no solid matter is collected by
centrifugation.

[0028] On the other hand, in beverages prepared by adding the extract of the present
invention to a beverage which itself contains sediment components (e.g., an orange juice-
based beverage), to confirm whether they are substantially free from sediments originating
from the extract of the present invention, for example, sediments in the beverages may be
collected and analyzed to identify whether the sediments have very small amounts of
proteins which are solubilized with a surfactant such as sodium dodecyl sulfate (hereinafter
referred to as “SDS”).  If the beverages contain sediments of the components originating
from the extract, proteins originating from the extract are solubilized by treatment with the
surfactant. In contrast, if the beverages are substantially free from sediments originating

from the extract, there are only very small amounts of proteins to be solubilized. It



139.8111.7 112.5 108.3 Bx 12.58 4.28 1.42 0.79 0.62 Ratio 10.8 32.7 78.7 142.4 174.6 pH 3.1 3.1 3.1
2.9 3.1 [0063] <Example 6> Confirmation of the presence or absence of sedimentation upon addition
of acidic exta@t011/07CHicken extract or consomme of neutral pH or an acidicedraan(dgpwas added
to liquids (100 g each), which had been adjusted to various pH values with citric acid and 3Na citrate,
to study the presence or absence of sedimentation. ®064] As a result, neutral products such as
commercially available chicken extract and consomme were found to cause sedimentation when
added to acidic liquids. It should be noted that the consomme was dissolved in water before use, as

indicated on the package label (150 ml water per 3.5 conspmme cuhe). [0065] | trast, th
acidic extraﬁ%’ﬂ‘i&? ﬁ%%ﬁ%h%ﬁ%%&@‘%&&ﬂaw E)tz gé&l@%’iﬁ%ﬁ‘f‘ﬁ’éﬁaﬁ)ﬂeﬁe‘&i ﬁ]gﬁr)fg{%gnrzflen °

when addeg 9 aicic, iguifis199A6) 11 the 4able: Saingicasss.iat thedssnsissidadiaihe iquid was
dissolved and WO 2011/077761PCT/JP2010/053699 18

this case, the result that there are only very small amounts of proteins to be solubilized is
intended to mean that the amount of proteins solubilized with a 0.025% SDS solution is not
substantially included in the solid content (wet weight) of sediments (i.e., 0.01 mg/g of
sediments or less, preferably 0.001 mg/g of sediments or less).

[0029] As used herein, the solid content (wet weight) of sediments is intended to mean
the weight of solid matter in a wet state, which is collected from a beverage by
centrifugation in a centrifugal separator at 3000 to 5000 rpm for 1 to 5 minutes.

[0030] The beverage of the present invention has a pH of less than 5, preferably 4.5 or
less, and more preferably 4 or less.

[0031] The beverage of the present invention can be provided in the form of a packaged
beverage, as in the case of conventional beverages.

[0032] <Production process for extract or beverage>

The present invention is directed to an acidic extract or beverage containing
compound A. 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,

(3) an acid treatment step in which an acid is added, and

(4) a filtration step in which the obtained liquid sample is filtered.

[0033] A preferred starting material used in the above 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



hence caused no sedimentation, while " X " indicates that the extract added to the liquid was not
dissolved and hence caused sedimentation. [0067] [Table 2] Commercially available chicken extract
(New Moonyepngemg(Ajinomoto's chicken consomme cube) Extract 4 op&xapapie/dsiyo-7 00 0
pH=600 pH=5000 pH=4 X X 0 pH=3 X X 0 [0068] <Example 7> Confirmation of sedimentation (1)
(Sample preparation) For mixtures (i) and (ii) shdn below, samples were prepared to have the
compound A contents and the Brix values shown in Recipe Nos. 1 to 6 of Table 3. For mixture (iii),
samples were prepared to have the compound A contents and the Brix values shown in Recipe Nos. 1
to 9 of Table 3. For juice (iv), samples were adjysted b Eeing diluted as appropriate to hayve the same
Brix values 823HBGH M ??é’c}bveem b (SR 0) %‘?P‘/?’ Q3L T mé?&%gﬁ%iheco‘fﬁﬁ Ad A,

and the rati?u?lgé‘}g r&l?ﬂl’,' A AeSAP AR @&QBIQ@QQQQWCH 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.
[0034] 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.

[0035] 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 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.

[0036] 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)
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.

[0037] 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



[0069] The samples of mixtures (i) to (iii) and juice (iv) prepared above were sterilized at 85C for 10
minutes. [0070] The commercially available chicken extract used in this experiment has a Brix value of
10 and a pHxa$ Se31/endggontains 45 tg compound A per 100 g of the extrackdGiiyptailyoshens
commercially available chicken powder used in this experiment is a powder form of the commercially
available chicken extract, and contains 45 lag compdund A per 10 g of the powder. The acidic extract
of the present invention has a Brix value of 61.1 and a pH of 2.55, and contains 48 pig compound A
per 1 g of the acidic extract. The 19 apple juice used in this experiment was a clear fruit drink of pH
3.8. [0071] It should be noted that since the ratio of com;)ound A content/Bx is 4.5 p,%/oloo g)/Bx in the

commerciaflanshBiremexalPE iRt fsratcd meatard heateriasimert ofithehiouididoedhples
h io_of is.higheg. ig/1 d. Thus, onl
e AR R AR B S i a0 R Dr SARTaIRS BigRe o0 Trus. on

mixture (ii) bpa@st@vAdAQYdel fepaceiba soperferaial ftsralieprehitkratexpCt) andbltersamples
shown in Recipe Nos. 1 to 6 of Table 3 can be prepared. Thus, the mixtures (i) and (ii) cannot be
studied for the lsatingisiep $Rownsimpreadesicatie torusadiguid repladsthenily for the conditions shown in 1

commerciab) s e R BRRULRHEr A EEAEBLIR TS AT BRFEES: extract of the
present v A A0GEEAPIE HIGE (L0006 AR 5 56 4GP TRALHACFR GaRflpaton o

sedimentation and feeling on the tongue) The above sterilized samples were allowed to stand and
confirmed fBkifepRiestaselwem psefepe dfcadisnaotadiow iyryistiahslspesiionasdiaedfe feeling on the
tongue. The results obtained are shown in "Sedimentation” and "Feeling on the tongue™ in Table 4.

[0073] In th¥amisky, 2 RlanhefcanisalHaatssighsantinge papteinPEhabls daiasviclHI ey indicates

that sedimentqtion can,be blserve i‘ﬁuﬂ% 0074] The feeling on the t nglﬂew sg.valu tied ona
A A Cgfl lﬁ%l%u%)henga anllfﬁ - F- -J structyre) 1S mixe Tmtha 0%/ and subjected to
five-point scale omparison wi ontrol'samples (cemmercially availablé apple jutce adjusted to

have the sajpg BX¥aRSERMQYEY IBRESHRE biafie SR EnbYollbtiaN B MG ¢1dh InchAYBshthe same

smoothness as that of the control 4 = leaving a slightly more grainy feeling on the tongue as compared
to the contrAl 3= leaving a relatively more grainy feeling on the tongue as compared to the control 20
1= leaving a distinct grainy feeling on the tongue as compared to the control [0075] (Measurement of

solid con;erﬂﬁ)%%’d proRERSEE &fH WBﬁS‘ff.l{‘S&t‘i‘]@éﬁ?&éﬁ?%%g@&%\?@‘.(?é@)i. ecdipifuged (4000
rpm, 1 m'”%%%}r%)eﬁ?ﬂ%g%tﬁcte@w@nﬁ P&h%z%[%:‘&a%%gﬁ&%'ﬁﬂ%%ﬁ% %‘%%é&%mﬁﬁl'fd DAREHNNE"e

collected and measured for their weight. e solid matter obtained in1 was taken’in an amount of

0.05 g, ando2 @kt Rk @AE- 3386 EIS scAiaeat S, atingeRifleaY HouNbBAsdashilar R acidify g sample

prepared in 2 was vortexed and then centrifuged (14,000 rpm, 1 minute). 4. The supernatant obtained
in 3 was takemivendoh:aeataimiagrproduct ebkaigedith therster EadfdtdsreciddraaBIRDIBAD Catalog

#500-0205) at roam temperatyre, 5. The solution prepared in 4 was reacted at yoom tem g??fiure for 5
minutes or PRBIERPERIATRRISUARHTRg, BB Gt A B P LIt s skgite
(UV-1601 ?Ye%élﬁ:'%’é Rl Sl ES AR Rl rRnp HINATAR Wbmbh oy (RREQHPRIEG HHHE BRLaIned in
5 was used to determine the protein concentration according to a calibration curve which had been
prepared inExdugpieeof foddeddidiaisinoldenidigionct)aindc dcid, Watiusad, welidanidne the protein
amount per 1 g of the sediments. o ) o )

glucono-delta-lactone, fumaric acid, gluconic acid, glacial acetic acid, malic acid, tartaric

acid, phosphoric acid, L-ascorbic acid and so on. Likewise, examples of food starting

materials include itaconic acid, phytic acid, a-ketoglutaric acid, ume vinegar, grain vinegar,

fruit juice, malt vinegar, grape vinegar, apple vinegar, rice vinegar and so on. Although

any acid may be used as long as it is commonly used in food production, preferred are

malic acid, citric acid and phosphoric acid, which are excellent in flavor. These acids

may be used either alone or in combination, without any limitation.

[0040] Such an acid should be added in an amount required to adjust the pH to a desired

value, which may be determined as appropriate depending on the type of acid to be added

and the desired pH value.



[0076] Table 4 shows data of the solid content determined in 1 ("Solid content g"), the protein
concentration determined in 6 ("Protein (mg) in sediments”) and the value determined in 7 ("Protein

(mQ)/g of sewigmitgsyfarieach sample. [0077] It should be noted that the caliprapam gdesgovised in this
experiment was prepared by the procedures shown below. 1. 70 il of bovine serum albumin (2 mg/mi;

BIO-RAD Catalog #500-0206) was mixed with 70 id 1 0.025% SDS to give a 1000 Rgiml solution of
bovine serum albumin. 2. The solution obtained in 1. was serially diluted with 70 pi of 0.025% SDS to
prepare 750 Fig/ml, 500 pg/tnl, 250 [ig/m1 and 125 [igiml solutions of bovine serum albumin. 21 3. As

a 0 ig/ml solution, 70 RI of 0.025% SDS was used. 4. 20 RI a“%’(‘?ts of the above bovine serum
albumin soll ¥4 w“é'ile %%‘ffﬁrmﬁié‘&wiﬂ# i oo ating RicR mgu e (B ieh B ERREIBE21800-0205) at

room tempeyaiLlg; & {SACUPRNAL;RS B f %’ FEHN é}%‘%{ A2Ms e %@\}%ﬂggﬁ)&@@'”“tes or

more, the abgorban m ge at 95 nm was measure a spectrophotometer ISIBLE

SPECTROMiHfatiéaMte ol mi/ Mﬁﬂieta)ate@me d@@wwﬁtalbwbﬁe GRiv_WAStROErthe For

concentrations of the bovine serum albumin solutions were used to prepare a calibration curve. [0078]

[Table 3] Rexivepito in casgsmher e tBeeToniis wsadA@Gekiddoads) (¢a0, tabBE) gl edberg 30 pg 60

lig 100 tig resulting beverages do not need to be clear (e.g., canned beverages whose appearance is
hidden in containers), it is sufficient to filter off the sediments generated in the preceding
heating step and filtration through a strainer may be used for this purpose. Alternatively,
in a case where the extract needs té be clear (e.g., used for beverages in transparent bottles
or plastic bottles), powerful filtration should 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, UF membrane) and/or filtration
through diatomaceous earth, etc.
[0042] 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. Concentration may be accomplishéd by using an
evaporator or by lyophilization, etc.
[0043] 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 value also increases upon
concentration. Thus, when samples whose ratio between the content of compound A
(unit: ug/100 g) and Brix (Bx) is 6 or more are concentrated, it is possible to obtain
extracts containing a higher content of compound A and having a ratio of 6 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 are concentrated, it is not possible to obtain extracts whose
ratio between the content of compound A (unit: ng/100 g) and Brix (Bx) is 6 or more,
although extracts containing a high content of compound A are obtained.
[0044] The beverage of the present invention may be provided as appropriate in the form

of a packaged beverage, when needed.



Compound A/Bx111454545666Bx612201.332.664.44 1 2 3.33 Weight 500g 500g 5009
500g 500g 500g 500 g 500g 5009
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[0045] 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
[0046] <Example 1> Improving effect of compound A on learning motivation (1)
Compound A was evaluated for its enhancing effect on learning motivation by the
method known in the art, i.e., Morris Water Maze (MWM).
[0047] 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 eaéh 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. |
[0048] 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 required to find out the invisible escape platform placed below the water surface (i.e.,
escape latency) 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 subjecfed to MWM. MWM was repeated five times a day for 10 days.
[0049] 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 escape latency was reduced when repeating
the test, whereas the mice experiencing OSS showed reduced learning motivation and there
was no reduction in the escape latency (OSS-Saline). In contrast, the group receiving
compound A showed a dose-dependent reduction in the escape latency. In the 0.02
mg/kg group, the escape latency at 10 days of MWM was reduced by around 20%, when

compared to the control group (OSS-Saline) in which animals experiencing OSS were



[0079] WO 2011/077761PCTOP2010/053699 22 [Table 4] Sample No. i-1i-2i-3 1-4 1-5i-6
Sedimentation 0 0 0 0 0 O Feeling on the tongue 3 2 2 4 3 3 Solid content g 0.72 1.21 1.85 0.66
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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 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.

[0050] <Example 2> Improving effect on learning motivation (2)

In the same manner as shown in Example 1, another group receiving 0.002 mg/kg
administration was prepared and subjected to the same MWM tcst.‘

[0051] The time required to reach the escape platform at 7 days of MWM is shown in Fig.
2 for each group. Compound A was confirmed to exert its effect when administered at
0.02 mg/kg or more. In a case where the dose for humans is predicted from the effective
dose in animals, the human dose is calculated to be 1/10 of the mouse dose with a
coefficient of 10 based on animal species specificity (Safety Assessment of Foods, edited
by Kageaki Aibara and Mitsuru Uchiyama, Japan Scientific Societies Press, 1987). Thus,
0.02 mg/kg which was effective in the above test corresponds to 0.1 mg/human (50 kg).

If compound A-containing foods are prepared in the form of beverages and their volume is
set to 100 ml, their effective concentration is calculated to be 1.0 ug/ml.

[0052] <Example 3> Improving effect on learning motivation (3)

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.

[0053] The results obtained are shown in Fig. 3. As can be seen from Fig. 3, 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.

[0054] <Example 4> Study on starting materials

As protein-containing starting materials, beef meat, pork meat, fish, quail meat,
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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 adjusted
to pH 3 with 75% phosphoric acid for food additive (Nippon Chemical Industrial Co., Ltd.,
Japan). Then, the liquid was 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. 4.
[0055] (HPLC conditions)

System: Agilent 1100 series

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

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

Gradient: Time (min) Solvent B
0.00 20%
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
[0056] 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.



Feeling on the tongue 211 3 2 2 Solid content g 2.42 1.31 1.89 0.65 1.2 1.71 Protein (mg)/g of
sediments 0.45 1.24 1.74 0.80 1.05 1.32 Protein (mg) in sediments 1.10 1.63 3.29 0.52 1.26 225
Sample No.wiBL2011/077761 PCT/JP2010/053699

16

[0057] <Example 5> Production of compound A-containing acidic extracts
¢8) 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 adjusted to pH 3 with an acid for food additive (e.g., phosphoric acid, citric
acid, malic acid) and then 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).
[0058] It should be noted that extract 1 in Table 1 below was not subjected to the
pretreatment step.
[0059] 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.
[0060] For determination of Bx values, a Bx meter (RX-5000c: Atago Co., Ltd., Japan)
was used for measurement.
[0061] 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 (ng/100 g) and Brix (Bx) are obtained.
[0062]



111-2iii-3 iii-4 iii-5 111-6 111-7 iii-8 iii-9 Sedimentation X X X X X X X X X Feeling on the tongue 555
555555 Solid contentg 00

WO 2011/077761 PCT/JP2010/053699
17
[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

Volume of acid added | Phosphoric Phosphoric | Phosphoric Phosphoric Phosphoric

(per 100 ml of extract) acid acid acid acid acid
2.0 ml 0.70 ml 0.20 ml 0.14 ml 0.07 ml
Compound A content 135.7 139.8 111.7 112.5 108.3
(#g/100 g)
Bx 12.58 428 1.42 0.79 0.62
Ratio 10.8 32.7 78.7 142.4 174.6
pH 3.1 31 31 2.9 3.1

[0063] <Example 6> Confirmation of the presence or absence of sedimentation upon
addition of acidic extract

Chicken extract or consomme of neutral pH or an acidic extract (1 g) was added
to liquids (100 g each), which had been adjusted to various pH values with citric acid and
3Na citrate, to study the presence or absence of sedimentation.
[0064] As a result, neutral products such as commercially available chicken extract and
consomme were found to cause sedimentation when added to acidic liquids. It should be
noted that the consomme was dissolved in water before use, as indicated on the package
label (150 ml water per 3.55 g of consomme cube).
[0065] In contrast, the acidic extract of the present invention was found to be stable
without causing sedimentation even when added to acidic liquids.

[0066] In the table, “O” indicates that the extract added to the liquid was dissolved and
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hence caused no sedimentation, while “X” indicates that the extract added to the liquid
was not dissolved and hence caused sedimentation.

[0067] [Table 2]

Commercially available Consomme (Ajinomoto’s | Extract 4 of Example 5
chicken extract (New Moon) | chicken consomme cube)

pH=7 O O O

pH=6 O O O

pH=5 O O O

pH=4 X X O

pH=3 X X O

[0068] <Example 7> Confirmation of sedimentation (1)

(Sample preparation)

For mixtures (i) and (ii) shown below, samples were prepared to have the
compound A contents and the Brix values shown in Recipe Nos. 1 to 6 of Table 3. For
mixture (iii), samples were prepared to have the compound A contents and the Brix values
shown in Recipe Nos. 1 to 9 of Table 3. For juice (iv), samples were adjusted by being
diluted as appropriate to have the same Brix values as shown in Recipe Nos. 1 to 9 of
Table 3. The juice (iv) does not contain compound A, and the ratio of compound A
content/Bx is 0 in each sample. |
[0069] The samples of mixtures (i) to (iii) and juice (iv) prepared above were sterilized at
85°C for 10 minutes.

[0070] The commercially available chicken extract used in this experiment has a Brix
value of 10 and a pH of 6.3, and contains 45 ug compound A per 100 g of the extract.
Similarly, the commercially available chicken powder used in this experiment is a powder
form of the commercially available chicken extract, and contains 45 pg compound A per
10 g of the powder. The acidic extract of the present invention has a Brix value of 61.1

and a pH of 2.55, and contains 48 ug compound A per 1 g of the acidic extract. The
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apple juice used in this experiment was a clear fruit drink of pH 3.8.
[0071] It should be noted that since the ratio of compound A content/Bx is 4.5
(ug/100 g)/Bx in the commercially available chicken extract, for the mixture (i) based on
this chicken extract, samples whose ratio of compound A content/Bx is higher than 4.5
(ng/100 g)/Bx cannot be prepared. Thus, only the samples shown in Recipe Nos. 1 to 6
of Table 3 can be prepared. Similarly, in the case of the mixture (ii) based on a powder
form of the commercially available chicken extract, only the samples shown in Recipe Nos.
1 to 6 of Table 3 can be prepared. Thus, the mixtures (i) and (ii) cannot be studied for the
conditions shown in 7, 8 or 9, and hence are studied only for the conditions shown in 1 to 6.
@) ' A mixture of commercially available chicken extract and 100% apple juice
(ii) A mixture of commercially available extract powder and 100% apple juice
(iii) A mixture of the acidic extract of the present invention and 100% apple juice
@iv) 100% Apple juice (control)
[0072] (Confirmation of sedimentation and feeling on the tongue)

The above sterilized samples were allowed to stand and confirmed for the
presence or absence of sedimentation by visual inspection and for the feeling on the tongue.
The results obtained are shown in “Sedimentation” and “Feeling on the tongue” in Table 4.
[0073] In the table, “X” indicates that sedimentation cannot be observed visually, while
“(0” indicates that sedimentation can be observed visually.
[0074] The feeling on the tongue was evaluated on a five-point scale in comparison with
control samples (commercially available apple juice adjusted to have the same Bx values
as shown in Recipe Nos. 1 to 9 by dilution with water):

5 = having the same smoothness as that of the control

4 = leaving a slightly more grainy feeling on the tongue as compared to the
control

3= leaving a relatively more grainy feeling on the tongue as compared to the
control

2= leaving a more grainy feeling on the tongue as compared to the control
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have the compadpgdreentents and the Brix values shown in Recipe Nos. lptorgefol@iesde For
mixture (viii), samples were prepared to have the compound A contents and the Brix values shown in
Recipe Nos. 1 to 9 of Table 3. For juice (ix), sampleg%ere adjusted by being diluted as appropriate to
have the same Brix values as shown in Recipe Nos. 1 to 9 of Table 3. The juice (ix) does not contain
compound A, and the ratio of compound A content/Bx is 0 in each sample. [0081] The samples of
mixtures (v to (vi anljuice (g BreR e e SreAISEE R & RS0 R MBS

[0075] (Measurement of solid content and protein concentration)

1. Each sample prepared above (20 g) was centrifuged (4000 rpm, 1 minute) to

remove the liquid fraction, and the resulting sediments (i.e., solid matter) were collected

and measured for their weight.

2. The solid matter obtained in 1 was taken in an amount of 0.05 g, and 200 ul of

0.025% SDS (Sigma Catalogue#1.3771) was added thereto.

3. The sample prepared in 2 was vortexed and then centrifuged (14,000 rpm,
1 minute).
4. The supernatant obtained in 3 was taken in a volume of 20 pl and mixed with 1 ml

of Bradford reagent (BIO-RAD Catalog #500-0205) at room temperature.

5. The solution prepared in 4 was reacted at room temperature for 5 minutes or more,
and then measured for the absorbance at 595 nm with a spectrophotometer (UV-1601 UV-
VISIBLE SPECTROPHOTOMETER SHIMADZU).

6. The absorbance value obtained in 5 was used to determine the protein
concentration according to a calibration curve which had been prepared in advance.

7. The protein concentration obtained in 6 was used to determine the protein amount
per 1 g of the sediments.

[0076] Table 4 shows data of the solid content determined in 1 (“Solid content g”), the
protein concentration determined in 6 (“Protein (mg) in sediments”) and the value
determined in 7 (“Protein (mg)/g of sediments™) for each sample.

[0077] 1t should be noted that the calibration curve used in this experiment was prepared
by the procedures shown below.

1. 70 ul of bovine serum albumin (2 mg/ml; BIO-RAD Catalog #500-0206) was
mixed with 70 ul of 0.025% SDS to give a 1000 pg/ml solution of bovine serum albumin.
2. The solution obtained in 1. was serially diluted with 70 ul of 0.025% SDS to
prepare 750 ug/mi, 500 pg/ml, 250 pg/ml and 125 pg/ml solutions of bovine serum

albumin.
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pH of 6.3, and contains 45 lig compound A per 100 g of the extract. Similarly, the commercially
available chwebexpavitien used in this experiment is a powder form of the coxommrziaiiysavailable
chicken extract, and contains 45 n compound A per 10 g of the powder. The acidic extract of the
present invention has a Brix value of 61.1 and a pH 3 2.55, and contains 48 lig compound A per 1 g of
the acidic extract. The orange juice used in this experiment was a cloudy fruit drink of pH 3.74. [0083]
It should be noted that since the ratio of compound A content/Bx is 4.5 (Fig/100 g)/Bx in the
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in Table 5. [0085] [Table 5] Sample No. vi-1 vi-2 vi-3 vi-4 vi-5 vi-6 Sedimentation 0 0 0 0 0 O Feeling on
the tongue albumin solutionis were used to prepare a calibration curve.

[0078] [Table 3]

Recipe No. 1 2 3 4 5 6 7 8 9

Compound A 30 ug 60 ug 100 pg 30 ug 60 pg 100 pg 30 pug 60 ug 100 pg

Compound A/Bx 1 1 1 4.5 45 45 6 6 6
Bx 6 12 20 1.33 2.66 4.44 1 2 3.33
Weight 500 g 500g 500 g 500 g 500¢g 500 g 500¢g 500g 500 g

[0079]
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[Table 4]
Sample No. i-1 i-2 i-3 i-4 i-5 i-6
Sedimentation O O O O O O
Feeling on the tongue 3 2 2 4 3 3
Solid content g 0.72 1.21 1.85 0.66 1.06 1.5

Protein (mg)/g of sediments 0.27 1.53 1.36 0.88 1.34 1.48

Protein (mg) in sediments 0.19 1.85 2.52 0.58 1.42 222

Sample No. ii-1 ii-2 ii-3 ii-4 ii-5 ii-6
Sedimentation O O O O O O
Feeling on the tongue 2 1 1 3 2 2

Solid content g 242 1.31 1.89 0.65 1.2 1.71

Protein (mg)/g of sediments 045 1.24 1.74 0.80 1.05 1.32

Protein (mg) in sediments 1.10 1.63 3.29 0.52 1.26 225

Sample No. iii-1 iii-2 iii-3 iii-4 iii-5 iii-6 iii-7 iii-8 iii-9
Sedimentation X X X X X X X X X
Feeling on the tongue 5 5 5 5 5 5 5 5 5
Solid content g 0 0 0 0 0 0 0 0 0
Protein (mg)/g of sediments 0 0 0 0 0 0 0 0 0
Protein (mg) in sediments 0 0 0 0 0 0 0 0 0

Sample No. iv-1 iv-2 iv-3 iv-4 iv-5 iv-6 iv-7 iv-8 iv-9
Sedimentation X X X X X X X X X
Feeling on the tongue 5 5 5 5 5 5 5 5 5
Solid content g 0 0 0 0 0 0 0 0 0
Protein (mg)/g of sediments 0 0 0 0 0 0 0 0 0
Protein (mg) in sediments 0 0 0 0 0 0 0 0 0

[0080] <Example 8> Confirmation of sedimentation (2)
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For mixtures (vi) and (vii) shown below, as in the case of Example 7, samples
were prepared to have the compound A contents and the Brix values shown in Recipe
Nos. 1 to 6 of Table 3. For mixture (viii), samples were prepared to have the compound
A contents and the Brix values shown in Recipe Nos. 1 to 9 of Table 3.  For juice (ix),
samples were adjusted by being diluted as appropriate to have the same Brix values as
shown in Recipe Nos. 1 t0 9 of Table 3. The juice (ix) does not contain compound A, and
the ratio of compound A content/Bx is 0 in each sample.
[0081] The samples of mixtures (vi) to (viii) and juice (ix) prepared above were sterilized
at 85°C for 10 minutes.
[0082] The commercially available chicken extract used in this experiment has a Brix
value of 10 and a pH of 6.3, and contains 45 pg compound A per 100 g of the extract.
Similarly, the commercially available chicken powder used in this experiment is a powder
form of the commercially available chicken extract, and contains 45 pg compound A per
10 g of the powder. The acidic extract of the present invention has a Brix value of 61.1
and a pH of 2.55, and contains 48 pg compound A per 1 g of the acidic extract. The
orange juice used in this experiment was a cloudy fruit drink of pH 3.74.
[0083] 1t should be noted that since the ratio of compound A content/Bx is 4.5
(ug/100 g)/Bx in the commercially available chicken extract, for the mixture (vi) based on
this chicken extract, samples whose ratio of compound A content/Bx is higher than 4.5
(ug/100 g)/Bx cannot be prepared. Thus, only the samples shown in Recipe Nos. 1 to 6
of Table 3 can be prepared. Similarly, in the case of the mixture (vii) based on a powder
form of the commercially available chicken extract, only the samples shown in Recipe Nos.
1 to 6 of Table 3 can be prepared. Thus, the mixtures (vi) and (vii) cannot be studied for
the conditions shown in 7, 8 or 9, and hence are studied only for the conditions shown in 1
to 6.
(vi) A mixture of commercially available chicken extract and 100% orange juice
(vii) A mixture of commercially available extract powder and 100% orange juice

(viii) A mixture of the acidic extract of the present invention and 100% orange juice
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(ix) 100% Orange juice (control)

[0084] The samples thus prepared were each analyzed in the same manner as shown in
Example 7 to confirm the presence or absence of sedimentation, evaluate the feeling on the
tongue, and determine the solid content and the protein concentration. The results
obtained are shown in Table 5.

[0085] [Table 5]

Sample No. vi-1 vi-2 vi-3 vi-4 vi-5 vi-6
Sedimentation O O O O O O
Feeling on the tongue 3 2 2 3 2 2

Solid content g 1.28 2.58 3.21 0.30 0.69 1.09

Protein (mg)/g of sediments 0.09 0.86 0.62 0.60 0.85 0.97

Protein (mg) in sediments 0.12 222 1.99 0.18 0.59 1.06

Sample No. vii-1 vii-2 vii-3 vii-4 vii-5 vii-6
Sedimentation O O O O O O
Feeling on the tongue 3 3 2 3 2 1

Solid content g 1.36 2.73 335 0.40 0.55 1.45

Protein (mg)/g of sediments 0.32 0.26 1.30 1.87 242 3.15

Protein (mg) in sediments 0.43 0.71 4.36 0.75 1.33 4.57

Sample No. viii-1 viii-2 viii-3 viii-4 viii-5 viii-6 viii-7 viii-8 viii-9
Sedimentation O O O O O O O O O
Feeling on the tongue 5 5 5 5 5 5 5 5 5

Solid content g 1.57 2.47 2.83 0.53 0.49 1.08 0.44 0.63 0.83

Protein (mg)/g of sediments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Protein (mg) in sediments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sample No. ix-1 ix-2 ix-3 ix-4 ix-5 ix-6 ix-7 ix-8 ix-9
Sedimentation O O O O O O O O O
Feeling on the tongue 5 5 5 5 5 5 5 5 5

Solid content g 1.18 2.47 227 0.48 0.77 1.02 0.44 0.57 0.78

Protein (mg)/g of sediments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Protein (mg) in sediments 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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[0086] <Example 9> Production of acidic beverages containing compound A (1)

The extract of the present invention was added to prepare a beverage. The recipe
used is as shown below.

The acidic extract used was prepared from extract 3 of Example 5 (shown in
Table 1) by concentration in an evaporator.

[0087] [Table 6]

Acidic extract Extract 3 of Example 5 (concentrated)
Bx 61.1

Acidity (g/100 g) 36.36

pH 2.55

Compound A (ug/100 g) 4806

Ratio 78.7

[0088]
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[Table 7]

Acidic beverage

Starting material (per 100 g)

Sugar 172 g

Citric acid 021g

3Na citrate 0.075 g
Flavoring 150 wl

Extract shown above 1.66 g

Water Adjustedto 100 g
Bx 18.5

Acidity (g/100 g) 0.66

pH 2.75

Compound A (ug/100g) |85

Ratio 4.59

Sensory testing The beverage has no problem because it is free from the
flavor, bitterness and unwanted taste originating from

meat of livestock or poultry

Appearance Non-cloudy transparent light-brown

[0089] <Example 10> Production of compound A-containing extract powder

The extract prepared in Example S above was lyophilized to prepare an extract
powder.
1. The acidic extract (extract 3 of Example 5 (shown in Table 1); 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

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

[0090] In the above manner, a dried powder was obtained in a yield of 2 g.

Industrial Applicability

[0091] The present invention provides acidic extracts and beverages having an improving
effect on learning motivation and being highly safe without side effects. The acidic
extracts of the present invention can be added to acidic beverages and so on without
causing sedimentation and impairing the taste inherent to foods and beverages. The
acidic 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.
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beverages containing compound A (1) The extract of the present invention was added to prepare a
beverage. The recipe used is as shown below. The acidic extract used was prepared from extract 3
of Example 5 (shown in Table 1) by concentration in an evaporator. [0087] [Table 6] Acidic extract Extract
3 of Example 5 (concentrated) Bx 61.1 Acidity (g/100 g@)g36.36 pH 2.55 Compound A (ug/100 g) 4806
Ratio 78.7 [0088] 26 [Table 7] Acidic beverage Starting material (per 100 g) Sugar 17.2 g

[CLAIMS]
[Claim 1]

An extract containing 2,5-piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- and
having a pH of less than 5, wherein 2,5-piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- is
extracted from meat of livestock or poultry, fish meat, or shellfish meat.

[Claim 2]

The extract according to claim 1, wherein the ratio between the content of 2,5-
piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- (ug/100 g) and Brix (Bx) is 0.1 (ug/100
g)/Bx or more.

[Claim 3]

The extract according to claim 1, wherein the ratio between the content of 2,5-
piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- (ug/100 g) and Brix (Bx) is 6 (ug/100
g)/Bx or more.

[Claim 4]

The extract according to any one of claims 1 to 3, which contains 2,5-
piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- at a concentration of 1 ug/100 g or more.
[Claim 5]

The extract according to any one of claims 1 to 3, which contains 2,5-
piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- at a concentration of 60 ng/100 g or more.
[Claim 6]

The extract according to any one of claims 1 to 5, wherein 2,5-piperazinedione,3,6-
bis(phenylmethyl)-,(3S,6S)- is extracted from chicken meat.

[Claim 7]

A dried extract obtainable by drying the extract according to any one of claims 1 to 6.
[Claim 8]

An acidic beverage obtainable by addition of the extract according to any one of

claims 1 to 6.



Citric acid 0.21 g 3Na citrate 0.075 g Flavoring 150 pi Extract shown above 1.66 g Water Adjusted to 100
g Bx 18.5 Acidity (g/100 g) 0.66 pH 2.75 Compound A (ug/100 g) 85 Ratio 4.59 Sensory testing The
beverage has no problem because it is free from the flavor, bitterness and unwanted taste originating
from meat of livestock or poultry Appearance Non-cloudy transparent light-brown [0089] <Example 10>
Production of compound A-containing extract powder phe extract prepared in Example 5 above was
lyophilized to prepare an extract powder. 1. The acidic extract (extract 3 of Example 5 (shown in Table
1); 100 g) was tagimiofo a 200 ml recovery flask. 2. This flask was stored in a freezer (-18C) for 2 or 3

days until the extract was completely frozen.
An acidic beverage containing 2,5-piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)-

and having a pH of less than 5.
[Claim 10]

The acidic beverage according to claim 8 or 9, wherein the ratio between the content
of 2,5-piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- (1g/100 g) and Brix (Bx) is 0.1
(ug/100 g)/Bx or more.

[Claim 11]

The acidic beverage according to any one of claims 8 to 10, which contains 2,5-
piperazinedione,3,6-bis(phenylmethyl)-,(3S,6S)- at a concentration of 1 ug/100 g or more.
[Claim 12]

The acidic beverage according to any one of claims 8 to 11, wherein the beverage is
free from sediments.

[Claim 13]

The acidic beverage according to any one of claims 8 to 11,

wherein the beverage contains sediments, and

wherein the amount of proteins contained in 1 g of the sediments collected from the
beverage is 0.01 mg or less,.

[Claim 14]

A packaged beverage, wherein the beverage according to any one of claims 8 to 13
is packed in a container.
[Claim 15]

A process for producing the extract according to claim 1, 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,

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

repeated again,



27 3.The flask was mounted on a lyophilizer (LABCONCO, set at -40C or less) and lyophilized to
complete dryness. [0090] In the above manner, a dried powder was obtained in a yield of 2 g. Industrial
Applicability [0091] The present invention provides acidic extracts and beverages having an improving
effect on learning motivation and being highly safe without side effects. The acidic extracts of the present
invention can be added to acidic beverages and so onagithout causing sedimentation and impairing the
taste inherent to foods and beverages. The acidic extracts or beverages of the present invention, as well
as foods and beveragesy aoaRigiatide Saime warbaingesieddantnyously over a long period of time as

foods and beverages useful for improvement of learning motivation.

(4) a filtration step in which the obtained liquid sample is filtered.
[Claim 16]

The process according to claim 15, wherein the acid added in step (3) is one or more
members selected from the group consisting of phosphoric acid, malic acid and citric acid.
[Claim 17]

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,

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

(3) an acid treatment step in which an acid is added, and

(4) a filtration step in which the obtained liquid sample is filtered.

[Claim 18]

The process according to claim 17, wherein the acid added in step (3) is one or more

members selected from the group consisting of phosphoric acid, malic acid and citric acid.





