SPECI FI CATION Title of the Invention: Flavor-Enriching Agent 5Techni cal
Field The present invention relates to a kokum -inparting agent and
a conpl ex kokum -inparting agent, which consist of a peptide showi ng a CaSR
agoni st activity. Moreover, the present invention also relates to a

seasoni ng whi ch conprises a peptide showi ng a CaSR agoni st activity in a
concentration of not less 10th m ned | evel . Background Art

The consuners' denmands on the @sﬁg@gﬁg‘%ﬁ atability of foods have recently
been increased due to, for instance, the diversity of the human eating
habits. In 15 this connection, the taste and palatability of a food have
convent iffabl shdieeonexpr asaed EadictiheskiMe basic tastes, in other words,
sweet taste, salty taste, sour taste, bitter taste and unmam , but there has
correspondi ngly been increased the needs for the devel opnent of an

excelle kokyni -jnmparting agent capable of inparting, to a food, "kokum ".
Kok utti étﬁé‘cagr%l ]Iélte t hat cannot be expressed 20only by the five basic
tastes but a rginal tastes.of.th asi.c_tastes, such as thigckness,
growth (or rrlll)‘ﬁ%)l’ijg%leg{né%vsﬂ’ %lorégﬁfait%suﬂ ?/%é) JPHAPRBHIE agent angaa epaPkher  hand,
the cal Golin$eNShithg @g@ﬂ%@ WhikiCasilist $fal $Qpfiat %Bﬁﬁlagaﬁ égché‘%)%'i%m .
receptor, the signals fromthe receptor can contro variety i ol ogi cal
f unct i omstivity. hi Motdvset,i thengrdsesli ésvanint ARoStsteanses ROSSHESSI WBicUCh a
25CaSR agoni st activity can be used as a kokum -inparting agent (see Patent
Docunentemprigeic? Peifiie Nomipat drShopsumerctiyitagn wi dohcdrgratpecifficedessel ow) .

The | d be var.i e of taste-devel oping patterns in the foregoing

" ko_E{ﬁ Y\gﬁarfﬁpf%‘%éerr’%lgﬁ‘izetv?{’there has been an intensive need, in particular,
for the devel opnent of a kokum -inparting agent capable of inparting the
kokum , to a 30food, and having such a taste-developing pattern that it can
devel op Baekpoasenst t he kokum of the initial taste type one. Mreover, the
substance for inparti ng t he kokumi would in general be used in, for

i nstance, fobdscansdmers demipngs 9y tha tastroamdpdle taittyl df dnids ihave tacestlabi | ity.
In addition, the 5 bstance. for i ar‘%jié(ng,the kokum shoul d be able to be
easi | y PFoUtEEd s %&eltﬁv@EB“ngal?‘feo ¢ A eF iUt thp dlumamentig hebits. 51n

Accoyx di Y, e i -for the search for nost. of variational
corrggoun sL"pc(())gég@{suﬁlhgﬁgﬁgp%eg?(?}?}%g%&tgg‘gnﬁ3 Oggta‘l"?/icf’?/vet’%mf’ﬁp% %FRd out a
subst anegpeaRabhe th fivapaktithged, kOKINEL k@Ot igder SHRS! BNGL 4 d00gs, O
beverages), which shows a nore excellent kokum -inparting effect, in

parti cutzate, Htteo kaste sindpantinhghef thect hef cotvesgonidiright bta@stierédgparhing type
one, which_ i ?Orexcel | ent

needs the development of an excellent kokumi-imparting agent capable of
imparting, to a food, “kokumi”. Kokumi means a taste that cannot be expressed

20 only by the five basic tastes but also marginal tastes of the basic tastes, such as
thickness, growth (or mouthfullness), continuity and harmony.

On the other hand, the calcium sensing receptor (CaSR) is also referred as
the calcium receptor, the signals from the receptor can control a variety of
biological functions within the living bodies and the substances possessing such a

25 ~ CaSR agonist activity can be used as a kokumi-imparting agent (see Patent
Documents 1 and 2 and Non-patent Document 4 ag will be specified below).

There would be a variety of taste-developing patterns in the foregoing
“kokumi”. In this respect, there has been an intensive need, in particular, for the
development of a kokumi-imparting agent capable of imparting the kokumi, to a

30  food, and having such a taste-developing pattern that it can develop or present the



10 in the stability and which can easily be produced at a | ow cost and to

t hereby provide a kokum -inparting agent consisting of such a substance as
wel | as a conpl ex kokum -inparting agent conprising the substance and ot her
subst ances possessing the CaSR agoni st activities in conmbination. On the

ot her hand, regarding sone 7 -glutanyl peptides each carrying ay 15

- gl ut amineure sif dHe iditial BestdtH RS MdalMIREFR0the RIS DAVLIRESRIdNgWN t hose
synt hesi zed as substrates in, for instance, the studies of the enzymatic

act i vi t ikesufg ee@uRdirgenddemresntd i3, &ndniemep abedyt 2 Dbewnmatihglylittshodld
speci fi i’d | ater), but there have not yet been known any cases in which 7
-G u- Nv@ejcellead indis gabidibe dp additaans the spltanes foy amphiting Hypledtumit he whol e

conten sySly e OOPUIN Sy FR: % RS SATS B BAL B BhhR
speckfi cat ' ORccdRlin@ly, khd@MakENRe PRl d RACHTERL - 12R /%8(%2%5 Eﬁggg'lllﬁt )
Docunent 1: International Patent Laid-Open No. 2007 § at ent
compounds possessing the desired CaSR agonist activity to thus find out a
substance capable of imparting a kokumi to other substance (foods or beverages),
which shows a more excellent kokumi-imparting effect, in particular, a
kokumi-imparting effect of the initial taste-imparting type one, which is excellent
10 in the stability and which can easily be produced at a low cost and to thereby
provide a kokumi-imparting agent consisting of such a substance as well as a
complex kokumi-imparting agent comprising the substance and other substances
possessing the CaSR agonist activities in combination.
On the other hand, regarding some 7 -glutamyl peptides each carryinga 7
15 -glutamine residue at the N.terminal thereof, there have bheen known those
synthesized as substrates in, for instance, the studies of the enzymatic activities
{see Patent Document 3 and Non-patent Documents 1 to 3, specified later), but
there have not yet been known any cases in which 7 -Ghi-Nva is used for a food or
exists in nature. In this respect, the whole contents of Patent Documents 1 and 2
20 are incorporated herein as references as if they were, in fact, expressly disclosed in

this specification.
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2839-45;
5 Non-Patent Document 3: Journal of Biological Chemistry (1979), 254(12),
5184-90;
Non-Patent Document 4: The Journal of Biological Chemistry, (2010), 285 (2),
1016-22.

10 Summary of the Invention
It 13 an object of the present invention to search for meost of variational
compounds possessing the desired CaSR agonist activity to thus find out a
substance capable of imparting a kokumi, which shows a more excellent
kokumi-imparting effect, in particular, a kokumi-imparting effect of the initial
15  taste-imparting type one, which is excellent in the stability and which can easily be
produced at a low cest and to thereby provide a kokumi-imparting agent consisting
of such a substance as well as a complex kokumi-imparting agent comprising the
substance and other substances possessing the CaSR agonist activities in
combination. It is a further object of the present invention to provide a seasoning
20 which comprises the foregoing substance in a concentration of not less than the
predetermined level.
As a result of searching for a variety of compounds, the inventors of this
invention have surprisingly found out that v -Glu-Nva (- 7
-glutamyl-L-norvaline) possesses a high CaSR agonist activity and a quite
25  excellent kokumi-imparting effect and, in particular, the taste-developing (or
flavoring) pattern thereof would permit the impartment of a kokumi of the initial
taste-imparting type to a subject. Furthermore, the inventors have found that 7
-Glu-Nva thus discovered has an extremely high titer, is excellent in the stability
and has such a favorable taste-developing pattern that it shows a stronger initial

30  taste-imparting ability, as compared with those observed for 7 -Glu-Cys as a



Panphl et ; Non- Pat ent Docunents: Non-Patent Docunent 1: Ml ecul ar
Phar macol ogy (1982), 21(3), 629-36; Non-Patent Docunent 2: Agricultural and
Bi ol ogi cal Chemistry (1981), 45(12), 2839-45; oNon-Patent Docunent 3:
Journal of Biological Chemstry (1979), 25402), 5184-90; Non- Pat ent
Docunent 4: The Journal of Biological Chemstry, (2010), 285 (2), 1016-22.

10 Sumefiyep@fdetd@ilhPYEMHd BPmer. MotebvdrSt1@NinQRheEE 19k hen R EsLRtLlhvention
to search for nost of variational conmpounds possessing the deS|reJ CaSR

agoni st adHuvity thos tdinesvdreddaouderee, Subskafic es capadilie kefurmipasddting a
kokum , which shows a npre excellent kokum -inparting effect, in

parti cul2gent. a Nokepvieri Hpartyagowt base lBfewiste fhwid jthht a Prefasted- fawdart i ng
type one, whi.ch is excellent in the stabilit) d i.ch can easily be

bt baucedUBPOHIR R TSR RS (g IHRTShy R < Rk hpakon 6 Sgent
conskstifqg, Rl 2 SUE a25SHbS : l: K ﬁ% - iparting agent
conpri si ng th% subgtéﬁce gﬁgag?ﬁgi S%I% gﬁgﬁﬁﬁggés gé? g%ﬁgnggéﬁeagonist

act i vi t iobminhed bpehinbBRihOthe dubstanca With sief sQbitetesafack RBPHESLOLSRNVeENt i on
to provide a seasonin%@ZOMhich conprises the foregoing substance in a
concent raenishacfviot Thedaverttars dfttbis invention have thus completed the present

invention.
More spectfically, the present invention herein provides a kokumi-
10 imparting agent consisting of 7 -Glu-Nva.

Moreover, the present invention likewise provides a food composition
containing 7 -Glu-Nva (hereunder the food composition will also referred to as
“food composition of the present invention”). Acecording to the present invention,
there is further provided a complex kokumi-imparting agent which comprises, in

15 combination, (a) 7-Glu-Nva and (b) one or at least two amino acids or peptides
selected from the group consisting of 7 -Glu-X-Gly wherein X represents an amino
acid or an amino acid derivative, v-Glu-Val-Y wherein Y represents an amino
acid or an amino acid derivative, 7 -Glu-Abu, 7-Glu-Ala, 7-Glu-Gly, 7-Glu-Cys,
7 -Glu-Met, 7 -Glu- Thr, 7 -Glu-Val, 7 -Glu-Orn, Asp-Gly, Cys-Gly, Cys-Met,

20 Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, 7 -Glu-Met (0), 7 -Glu- v -Glu-Val, 7
-Glu-Val- NHs, 7-Glu-Val-ol, 7-Glu-Ser, 7v-Glu-Tau, 7-Glu-Cys (S-Me) (0), 7
-Glu-Leu, 7-Glu-Ile, 7-Glu-t-Leu and 7 -Glu-Cys (S-Me).

The present invention would be able to provide a kokumi-imparting agent
which is quite excellent in its kokumi-imparting effect and, in particular, has an

25  excellent and unique kokumi-imparting effect of the initial taste-imparting type
one represented by, for instance, such a taste-developing pattern that it shows a
profile as shown in, for instance, Fig. 1, which is also excellent in the stability and
which can easily be prepared at a low cost, as well as a complex kokumi-imparting
agent containing the same. In addition, the present invention can likewise

30  provide an excellent food compesition which comprises a substance possessing an



predeterm ned | evel . As a result of searching for a variety of
conpounds, the inventors of this invention have surprisingly found out that
y -G@u-Nva (L- 7 -glutanyl-L-norvaline) possesses a high CaSR agoni st
activity and a quite 25 excellent kokum -inparting effect and, in
particular, the taste-devel oping (or flavoring) pattern thereof would

permt P ak Lagnt; o] ] h i1 t gst.exi rtq ype to a
subject%Q%%$§ﬁe%%nrefng%éﬁpgvgﬁg%rgihgvgn#ggﬁaa%ﬂa?ﬁfﬁﬁCﬁ%%hégQ?h%s

di scovepesichasniand Bxtremely high titer, is excellent in the stability and
has such a favorabl e taste-devel oping pattern that it shows a stronger
initial 30tathekpkparimpaytialiddeny acasdingripdhedrvdenh introsenchsesved for 7'
-Qu-Cys as a _dipeptide simlar to the forner. Mreover, the inventors
have futfheh 2Rttt eigereloringpgtinga athasimlae By B dbegved ey emmyni t sel f

as us I - In ent,.  Noreover, the ipy ors _have |ikew se
Found 't Rt 2ok S0 L 3AE BB RN S b AedRu P P pd Bt an pe
obt ai neg, RY1otvheslt ReRr ROFRL 11BN Phalfy RastElikeNHACH DhPredsihROMHha bR iadgiition, a
conpl ex kokum -inparting agent can be obtai ned by conbi ning the substance
wi t h ot heste-pubelt doc @speat ho sthewiong salt CaGR agowsdinglet itké trgsulfing fobdent ors of
this invention have thus conpleted the present invention. Mor e
speci f i eaMpining Hdeppgenel ithy oiferdn HEeaHAN prasy ingestain kibk WsRlOitagar t i ng
agent consi st.ing..of .7 -d u-Nya. . reover, the present invention

[ Ficowi SEmBroau BRI F b BEOE B BbIH6HOR ShUS FiThGoS S GETNVASR HF Stlhder t he
foogy coppasit bPerV‘fg_laJi 18h-8R kBTGl 8lrd B AThe LOOG GQIRARE kb e :g& delie present
invention"). According to the present Invention, there is fu ther provi ded
a conpl exelokiiPermpant bRglagenbf wb&hhRoNPhésgsial ikh hdSitgonbinapicon, (a) 7
-G u-Nva and (b) one or at least two am no acids or peptides selected from
t he groabsuwsbrisidstindyden variel of xups yngerieinkixde ehsaasent Fancialliynd aci d or
an am no acid Ferivathve, u-Val -Y wherein Y represents an am no acid

7 -d
or an afi'Wo? 4cfoqe FEPFarEy e Bokipnpumpariing ageang agpording tagihe @rgsent

-3 u- Q/ — - - - J . . - - - ,

YR e i e SR VA et A R T e e
7 -3 u- Vahe pufdioYahpadt ddmediatd ufMabaghy tHe sdahdl- Ser, y -Qu-Tau, 7
-Qu-Cys (S-Me) (0), 7 -Au-Leu, 7 -AQu-lle, 7 -Au-t-Leu and 7 -d u-Cys
(S-Me). The present invention would be able to provide a

kokum - |.nparting agent ich is quite excellent in its kokum -inparting

ef f ect ﬁﬁ?bﬁﬁwﬁﬁFgﬁgﬁhgf?aﬁggsan 25 excel l ent and uni que kokumi-inparting
ef f ect : e j;nital taste-] rtijng. ne represepted hy, for
instanc‘fgég%hﬂa tg tegdééiT%g?%b %ﬁ t%%%E?§g%'ﬁ§Béﬁbﬁ?$%wﬁ?o 71 6" as shown

in, forrbnghangsrtibkGgeds oWk GlitiaSrAkSHpexee! [ ent in the stability and
whi ch can easily be prepared at a | ow cost, as well as a conpl ex

kok2im -i mparting agent containing the sane. In addition, the present
invention can |ikew se 30 provide an excellent food conposition which
conpr i stodg fenfpuraimgoup e beentignan  excel | ent kokumi -inparting effect in a

concentrati Oﬂueogubns%ncle,esys-dlg%va?‘ BEE qﬁ'\ ttﬁéra r]grgs%glt lil?ye%ltion comprises L-7
-glutamyl-L-norvaline in which two amino acids ave linked to one another through
a peptide bond and/or salts thereof, in particular, edible salts thereof.

25 The substance, 7 -Glu-Nva, shows an excellent kokumi-imparting effect
and therefore, it can be used as a kokumi-imparting agent. 7 -Glu-Nva can be
used in such a manner that a food composition to which the kokumi is imparted
comprises the dipeptide in an amount (the width of the concentration) ranging
from 0.1 ppb by mass to 99.9% by mass, preferably 1 ppb by mass to 10% by mass

30  and more preferably 0.01 ppm by mass to 1% by mass relative to the total mass of



The kokum -inparting agent according to the present invention shows the
flavor and/or taste-developing pattern quite simlar to that observed for
common 5 salt and therefore, when using the kokum -inparting agent, the

| atter can inpart, to a low salt food or the like, a salty taste-like thick
i npression and an initial taste-punch (or inpact) to the |Iow salt food.
Accor di ngh Yiood N@ndiRSitohl Ndnf 0ak:CaBEA] MiRthdMenABRNM Rl of hRe PLeSER!
invention can maintain its salty taste inpression like that prior to the
reduct i anvepfiionhielastad to cdiobérbmeuanomttemptihegs al -Gl Ohwaontd prefofablishe food is
reduced and therefore, the agent according to the present invention pernmts
t he proderst sempasttion edeRritnghy yGlelNet iieiaal ameuhiesdading Bseampllesplobysuch
foods incl ude riety of squ and various kinds_ of sauces. Especially,

if eati Ay 5 tfooggdg%’off’?f aﬁY “ngtt ﬁ%%&%ﬂu%’b- i%ﬁp‘ﬁf“fsi ﬁ‘fgqicf/b%i’ BREoPRt f €0 t he
present aventd o bhf EONsUEEt, can el Lhevel Lr.hARE- lihk S bl

i npression and an i nitial 15taste-punc for i mpac ? | diately after
eating thensafeelalsd ©f fobPesahhd, hdbodfontfreitlavhigsntd gure- Xkkiganl shows
the taste-devel opping profile observed for a kokum -inpa rting agent of the
i nitial apesneof ypdesridan20l Midky frovss,Qat fags higaw 01006 ol by emss,owt less  The
subst ance, E -d u-Nva, used i@ tﬂ;ﬁpresgnﬁ i nvention conprises

L- gl ut i PORPYRPY HESE AY RAT RS Hhdt AR rioPaeieds tape mprkidd ™9y Bhady anot her

t hr ough ept.i b, I er R particul ar, edible salts
thereof?ﬁngﬁgdgﬁ(Eﬁggégﬂg%q?dﬁggisg?ggﬁggéa%ﬁaéﬁ@%Fﬁgﬁﬁuﬁ5Wﬁﬁﬁg?ﬂparting
ef f egt 609‘,00@%[@&1‘@ Basd, o€ HbrdEhs e6h, @50 Fok PURh sl %Bf@&aﬁ%pm 7

-A u-Nva can be used in such a manner that a food conposition to which the
kokum b3 mapantectoconp §8ppphbydivpepti det mranhanaGnipnf bremmsdth of t he
concentration) ranging fromO.1 ppb by mass to 99.9% by nass, preferably 1
ppb by FERESTE OBy OHAEINTOIHE %br e preferably 0.01 ppm by nmass to 1% by
mass rel ativ o&%v“he %ohohlnass OE. thetfqu coqposktion..ln ot her words,
anot her enbodPHENE"” of ot K< BrELBRT 1Ry BRT1 o FBT 8 Ho Y ePHEY Forposi ti on
conpri sigmgh-Mva G aNva A dRhelgNAR YorAwl 808 160MMAST 1d @00EQNREjeglR9 Y

-G u-Nva in an anmount ranging fromO0.1 ppb by mass to 99. 9% by nass,

pr etier alirysedsqphgbyelamed fioe 10 ghypnmsasisang ofanenc acjlkefiek ablpdn®l ppm by
mass to 1% by mass. More specifically, the present invention relates to,
for insehfiesataMaby wuiposridp sicl saprissingopodhesphrtraiMPlamoggaint  of not

| ess than, 0. 1. ppb b S,.;hot | ess .t.han,0. 005, ppm by .mass, not | ess than
002 ppatity HhSE P DT ued Pruft S0t Fomuy RLatih Ade arghe etast 99, 0% by
mass, n 0 S&yvo 1 % -noi. . nore than
10 600, %ﬁ“ﬁ%‘%‘"ﬁtﬁi@%?@? i S ‘(358%5%8%*’%33’& %yq%ngg],,g e
ppm by k&issni, A®tompsedifial tixGeppraihyd PRas ulof B0th AtigohfansAaippm by mass,
as expressed in terns of the nass thereof Mor eover, tﬁe

kokifm - forpeesimgeadgetividoplly heWeesenng | nvelnt Non iorcon@ivativa vodnthd so be

used in_conbinati.an wi.th at | east one additional ingredien
foregoing aédltlongﬁ‘ mgre%lents or seasonings, the concentratgon of the }ormer can

easily or properly be determined or established by one of ordinary skill in the art

after conducting investigations through, for instance, the sensory test.
In the present invention, the term “kokumi” means the taste which cannot
25  be expressed by the five basic tastes or the sweet taste, the salty taste, the sour
taste, the bitter taste and the umami and more specifically means the taste in
which the marginal tastes of the basic ones such as the thickness, the growth
(mouthfullness), the continuity and the harmony are enhanced in addition to the
basic tastes. In addition, the term “kokumi-impartment” herein used means that

30 the five basic tastes expressed by the sweet taste, the salty taste, the sour taste,



15 for seasonings selected fromthe group consisting of am no acids such as
sodi um gl utamate (MSG), nucleic acids such as inosine nonophosphate (I MP),

i norganic salts such as sodiumchloride, organic acids such as citric acid,
and various kinds of yeast extracts to thus provide a favorabl e seasoning
which is inproved in its kokum , as conpared with those obtained by the use
of suchtpdditéonate bAYLBENOMSI 26 EORaRCASARIIBGS: Mok duakick. of\Wen using 7
-Au-Nva in conbination with the foregoing additional ingredients for
seasoni hgsic tadtes ewncenthedhichnest thdherdwohmoudsnllras),|the oonpropenhy be
determ ned or established by one of ordinary skill in the art after

conduct FryhrHESt RaTrGASiEh FRRUgKMeT GFe fﬁlﬁ&kléﬁ@@slslr repaEad 69 ¢ sUBEL: | n t he
present . fnventign, the term “kokum" aps the.taste whi ch cannot 25 be
Exor eos PG n M UL a et S LR o TRDRlEr PRt Rete BRIRD e aste, “t he
sours t ast g1y iNe it igrad Ast %@?ﬁ-i&%rﬂﬂﬁ@geﬁf‘ﬁf oy ﬁre%@l?tcirf\)’eﬁﬁ&h)éaﬂ.eans the
taste in which the marginal tastes of the basic ones such as the thickness,
t he gr oWkbw{seobd tidldedesshs 4 hBaw@nthiurcty. aMhet heharimprRytiagea@apanced in
addition to the basic tastes. In addition, the term "kokum -i npartnent”

her ei n aswddinganshe presegonvrntionee paShcNvasnassalexpr sssled hyvediéagneet
taste, thﬁ salteg/ tgste t he sour tas%e,, the bitter taste and the umam are
enhancef8 N HHEr & FHE WaliHAN T adt88" 61°°¢ RMHMER DIHET &aste GBRABET Ohe

thi cknegg.. id&: &{}%%%} (rmout hful I ness), the continuity and the harnony
associated W th the former are si mul t aneously inparted to a subject.
Morgpver, thMsrdoaby, @hs @adte of eiferd sdyt@rawifthend diayr ofanhangi-n@aghf ect .
Therefore, 5y -Au-Nva serving as the kokum -inparting agent of the

pr esent thawaent pod tharmstd kewied deerrefimgribd shmeds agtfdralorfeenhaneer " . The
kokum -i nmpar.t.i ng agenpt a‘g%}ordi ng to .the present invention or 7 -d u-Nva may

al so betRisByt ’s"gaét% e igge tastermuhtisraftey tagte 1 peisr e renRdARERY aftgr sour
taste enhan a bi titer nhancer, .or an . umanm_enhan ..l reover,
the. t asainy the B MFoubE ke BT RRERL Ak B Phe il PP She TR he - same
and theiiast:@e dfiddleft0ad .aHLRE BB LA BNEIAER ak S Akl WENE HlfinkBfehEed to as
the initial taste, the mddle taste and the after taste, in order,

i Mmidi atled yased bleserealt wiigut the feomdextAbding dgim Ohey2 arcendnderds thendel at i ve
concept, but the ipnitial taste, the mddle taste and the after taste of a
subj ect 2af g10takesy Hpp| o seare nltett 62188e the Tamee. tIgEREtigBlYer VI @RI n t he
term ex})l?nd{fenfpd&rrir(y?n%h% ttlpm%x§e% %’pdisrbm %005 Secgr? ongs, and fn‘Ot- ltesst]éhan 2
seconds after eatihg the sane, respec |veTy. 8 85%?5965%0&\9@8 Uring the
ter m extianeiingidhlomsQ” hQd FhsCaRPARAl cﬁurh%’ Bk NefRbelhathd 002 N8 out
"initial/mddle taste" and that observed during the termextending from 2

t 0 abouBt 3e:csde tnuderisl toafsahe Ethidde/astet heste nbadihe/datd plottedsineftig( Hee t he
data plotted on Fig. 1). 20 Regarding the evaluation of the taste in case
whe¥e t Rezardinmthesevaluatigedtithe sasthireassublerreithe earse 19 divideddptd thoat t for the
panel i sts (.persons whq.eat the food ta be exam ne to concentrate their
AT B T T RS SO ke

eval uat } f il 1, M4 g it - Vi S|l reover,
tho. corb man or bt B Liieh D9 AL M i PRl P A0 e

25" 1 ni ticat o gebe thast@ladng of e wenbindddikidad & ihastwe andiatibgs taste is
referred to as the "mddl e/after taste". The effects of a substance
showi ng a Cd8Rearti vhe yorohinehenitiok dnite and mhilld ssteidedeirepitngs pat t ern can
be confjrmed by nmet hod,, for inpnstance, a human sensory test for the
evatiuat ilﬂﬁwgffm‘fiégtt@?t%ﬁné%gﬁﬁ?@g i baimand SERS e torfersed &t t he

eval uat | So&eo‘fmitdglset/a%eiﬁaﬁge illustrated in Exanples of this patent
applica?lon, ‘ '

The effects of a substance showing a CaSR activity on the kokumi and the
taste-developing pattern can be confirmed by a method, for instance, a human
sensory test for the evaluation of taste. An example of such a human sensory test

30  for the evaluation of taste is one illustrated in Examples of this patent application,



but the sensory test for the evaluation of taste usable herein is not
restricted to this specific one The term "CaSR' used in this

speci fication neans the cal cium sensing receptor which belongs to the cl ass
C of the 7-time transnmenbrane receptor and which is thus also referred to
as "calciumreceptor”. The term "CaSR agonist"” used in this specification
means abstilbbst accerwheghor shd evikegtia bhidshe ubdrlederdig iCadRréarictadstoact i vat e
the receptor CaSR. In addition, the term"activate CaSR' used herein neans
that a Itﬁlééﬁamf%o?‘r’-nked with CaSR to thus activate a protein linked with

guani ne nucl gpti de al transmt. signal s .outputted fromthe sane.

10Nbr eover , ?ﬁ% ShT :t?ayqt}gfu %sﬂbg){”énﬁécﬁga?%}? n‘gﬁarfsi %&%Q@%Y’E‘I‘?eﬁﬁﬁ to thus
acti vat i I ¢ i Lvlty Now, a
ot hod o e e RSPk Yesepton g

specs f i ealidly idehy esentiardiercesndelciubuicckiterst aps fedf ICIGERALAGsE he

conpound are not limted to those specified below at all. 151) A step for
addi ng astdkst thigbyreaificetiop mea@a SRsWstindet whichbads dinkag wiyls tteefussgdingor

det er m nj g t he CaSR actéi\éi ty and a teﬁbf‘gﬁi the deternmination of the CaSR
act i vi t yaot to %usﬁcgf’%tﬁ FeETar PRy t Hed e B8R aldiei Ty 2eB&Ee deéd Rahen

addi ng . t e A asuring systemw t h, that

obser vegg(%dr %gifeg? glyﬁltesa@ggiatl? aﬁlltao]fgaiﬁtﬁee\éZ %Elﬁg?ﬁgﬁééé?usa%c Wa% AP %B for

sel ecti ngkad SUhSEanGee WILIEh i oue 16 BarGaSRigdon stp@etd Hobywhemdt is
added to the CaSR activity-nmeasuring system The determ nation of the
CaSR actMoredvwerctr dliitkgwiiseswistaaertb doroatlindaick evitis CafR toahuk nstiastee, a
measuring system which makes use of cells having an ability 25 of

expr essHySTASR reffEed Brasgbiang aonis ag8yithe t hose endogeneously expressing

CaSR or genef,call econbi nant. cells int i.ch a R- expressi on gene is
exogeneousl| y&?‘ﬁt?o %t?:lgglgonrﬁcge%mgge%%??%‘ﬂ%dﬁ%dgﬁ aagfclsgi %%?p%éa?é’f}?’ftﬁg system
i's not estpistiediylin ARYeriPEaEIhG ANt BRS BB RS chdenRES (Het etection
of the Iinkgge (ory a lf%gaecti on) lget weeFll t he CgSR- a((::ti\l}{a}t%lr or? %tﬁ?gtﬁgﬁce and
CaSR, onrd totdanitddesriliosesp@ifiquiiiclav detict abl e signal in response to the

formati on of the |inkage (or a reaction) between the CaSR-activation
sub&? anébA&HP foashdigigthient fitstase|te a achbdivng e asring tyaten keedfor | i gand

(activat,i ng substanc pecific t SR to .the foregoj.n ells ing an
abi | i tyd%tﬁg‘él}é}i?%stgﬁengg‘%ﬁﬁl"}t? b accﬁ%ﬁ é%tt%‘?/id[efleri“ggﬁ#é?’g@get etﬂmgh t he
reactiop.iih a test substance, it would be judged that the Otest substance
shows the déesired CaSR-stinulation activity. An exanpl e of the

f or egoi ppA EaPRopeaheral thelESR hateiynohserkdannGalheneoded ytdhe hunman
CaSR gene regi stered under the GenBank Accession Nunmber of NM 000388. In

t hi s relptt actHoWewepsuiesIGASR Whribat pesryidcpadr totheheddtionaifthencoded by
t he_gene having the foregoi ng sequence of the registered 10 CaSR and it may
be dhy PHELBF: %%%abl e of being encoded by a gene having not |ess than 60%
prefer a§’)' % s%ﬁyt fobr %él%cttuﬁ;ag sﬁggtqaﬁ&dwmes}fg(iv%ftﬁg hlp z[e]gg» i G kPR, RG20 of the
sequenc€ honol ogy wth” the foregoing gene sequence, imasnuch as the protein
encodedjskyidsdeh t}de GRBR 2POSELIRASuFNE sf@shr ed CaSR function. In this
connection, the CaSR function can be exam ned by nmaking cells express these
genes and t Hére d8ecdmirertivinnifndedPsy Sk hatigey ofin dikeelieche barroudr sentwhdad/ or any
change in the calciumion concentration within the cells observed when

cal ci unYHBE aHEt AR et AEIUNBRPET AN hichdniate useof ells having an ability

25  of expressing CaSR. The foregoing cells may be those endogeneously expressing
CaSR or genetically recombinant cells into which a CaSR-expression gene is
exogeneously introduced. The aforementioned CaSR activity-measuring system
is not restricted to any specific one inasmuch as it permits the detection of the
linkage (or a reaction) between the CaSR-activation substance and CaSR, or it can

30 emit or output a detectable signal in response to the formation of the linkage (or a



Regardi ng the foregoing CaSR, the source thereof is not restricted to any
particular one and it nmay be those derived fromthe whol e kinds of aninals
20i ncluding mce, rats and canines, in addition to the foregoing hunan
CaSR. As has been di scussed above, the CaSR activity can be confirmnmed
through the use of the living cells capable of expressing CaSR or a
fragmentedchighPRétwebNehe EhERIBADABNLSUNASR LANCEP WS GRSRIR! wiehir agnent
thereof, or an in vitro systemincluding CaSR or a protein as a fragnent

t her eof ad@hanaexeaxmscellwhi dlrandk@stiustenofsubsicince)i weadiccel ICaSH It the gi ven
bel ow, but the present invention is by no neans limted to this exanple at

al | . CabRegsangxsHedswing an alilityr eldesaepsng yeablas 16obyteasShacksitppeas,

ovari an ,cel | eri ved from. hanster an unman. f et renal cells. This
expr ecsHEires CRticElr 18TkaT Frdar Ghit DY I PolGI ey be TRRE L 4 o
POSSESSIAQ <A EKAOGNANTHIR redt@z?sﬁgtigﬁt?%i&?ﬁaim ch has been subjected to

the cloning treatnent in the formo asm d or cRNA obtai ned using the

sane as a teApleatsipldisiadldofe@binkhea Sl treefet 09y aked Uehid i RBaGlinODaFMY be an
el ectrophysi ol ogi cal neans or a fluorescent indicator for the detection of
any i nceeadediby tthe loahai Windomeratregistend winddrntltch&icoBhhk . Addeesiexpr essi on

f CaSR j initi fi d by th f 5 ] b d

O SR B [ e presencs, of gy o responsg coser ve
ifi ; | i i | ] t in. i ¢h

opect 1 58 b SARLEDRL AT o1 hRIS3LTA0.EL 3,108 LISKE B LS on

congent CakRAMdok ndRUstany Jied cAROSEof Hhinhb e dt DBy @@ﬁ@h%n?fm{ ldiQr escent
rays are observed upon the addition of a fluorescent indicator. In this

connect ilom 6@%epcdmeblyt rcatésrihof 800 gad ciuenpaddedlt oot lkes deld 80%fvari ously
changed to determ ne any cal ci um concentrati on-dependency of the intensity
of the Hiftteaseraubupolepewithithe fyrp@ne 2omnariugneedrassiilpdt dnide nretedd | uted to

a concentratihon rangi ng from about 1 ji M.t M the resulting. dispersion
s acdet ot BBl d e i R 2R dbrrel LS rauBtigone 1T RERER a0t 1 vi by
in the plessureudiidnanfiRrsaniing Eﬁ%aﬁﬂ%@éi&%@réé tRANBASHE §dqtiRed hUS
determ ne the CaSR agoni st activity of the test substance. Mor e

speri f i daklyining aby ehhereail an akcstchuractiestd/dramytdhengeirerh@icahtumno®f t he
CaSH agoni st activity is, for instance, the test illustrated in Test

Exanpl eorgpiepbeR avithint Hiescdlseeiservagh den tltiumhes addddyfe yheletevam ni ng t est
is not limted {]}0%13 ch a specific one at all. 20The am no acids or peptides
used i n“¥HEREk (“-eﬁﬁparti ng agent according to the present invention in

conbi nat i on pidaRdifg-tHk Y Gink EA g € f ébﬁrée”%e%l?fem PG Qi {LA5 a t wo

am no acids or peptides selected fromthe group consisting of 7 -Qu-X-Gy
(wher ei paXicubpr @xenh8 iamayibhotiact diedivednrat 1R |bbE Bk Wdt dvieals 7

-G u-Val-Y (wherein Y represents an amno acid or an am no acid

der3W/at ingbjdingzmice, rats and canines, in addition to the foregoing human CaSR.

As has been discussed above, the CaSR activity can be confirmed through
the use of the living cells capable of expressing CaSR or a fragment thereof, the cell
membranes which can express CaSR or a fragment thereof, or an in vitro system
mcluding CaSR or a protein as a fragment thereof.

25 An example which makes use of such living cells will be given below, but the
present invention is by no means limited to this example at all.

CaSR is expressed in cultured cells such as oocytes of xenopus, ovarian cells
derived from hamsters, and human fetal renal cells. This expression of CaSR can

be carried out by introducing, into a plasmid possessing an exogencus gene, the

30  CaSR gene which has been subjected to the cloning treatment in the form of a



25-3 u-Abu, vy -GQu-Ala, v -AQu-Gy, 7 -Au-Cs, 7 -Gu-Met, y -Au-Thr, r
-GQu- val, 7 -AQu- On, Asp-dy, Cys-Ady, Cys-Met, du-Cs, dy-Cys,

Leu- Asp, D Cys, -Gu-Met (0), 7 -Au-y -Qu-Vval, y -du-VvVal-NH2, 7
-Qu-val-ol, vy -GQu-Ser, -Qu-Tau, 7 -Gu-Cys (S-M) (0), vy -Au-Leu, y
-Qu-lle, vy -AQu-t-Leu and 7 -AQu-Cys (S-Me). In this respect, the am no

aci ds rr@yaskﬂla%wcﬁmmbﬂﬁa,usﬂ@rthé@h&%ta%%mm%t I @5 RIRIFROL R Gl eRHCh as
Ay, Ala, Val, Leu, Ile, Ser, Thr, Cys, Mt Asn, G n, Pro, Hyp, t-Le

aci di ¢ afrkunt aeem;osuaﬁy hs ammct@hysmiagucsi mmaﬂ@oae Ifhkﬁre&tkﬁh iadickys, Ar g,
His; aromatic am no acids such as Phe, Tyr, Trp; as well as honoserine,
citrull ifﬂmathe@lle?ﬁctlﬁnr@é?ﬂ.‘alﬂcaf?ﬁsﬁGb@h@/@ﬂil@uabfif@%w@ﬁ)@n Wﬁégnﬁmeél@ci ne, and

tauri ne. ver, the am ci.ds d hereln | so be artjficial am no
sl ds 5 (habihg OB oD el A o bud LGS FULETEH Phuan Biestest o S8 ne,
CYCl 9 | SUGHAG: oBcrld RAIACdRHE YR Gy AChan a&ﬁfe; Gi hgagg%«? 95&39%;}560”' ne,

and al | o-1sol euci ne. his cOnnection, Iint pept

may be thgeaf onéienrbtonedlyaiiani: Réleth &Y (hdalcsal kM@ 4ReneRfin vauth phef er abl y
used herein are amino acids or derivatives thereof other than Cys. Anong

them piefterdblar aisddce hemhmisidwt@mbwbbmadﬂmg calcidm T a @ueeNvatiomoifude, for
i nstance, 7 -3 u-V k Gilu Abu- d %P/ -GQu-tLeu-dy, 7 -Au- Na-dy
and 7 - 8PeitabnM or t OSE’IW‘ﬁ]%‘? tbwaﬂﬁsm% e ﬁ?ﬁenrm%qeﬁ&S%éﬂtupaecordl ng

to the pres ny, on. cQ 3.9 a_and thls a a uni que
and exce g tmi()ﬁl fle % }ﬂ res en 1ca1:(01ku?7111 thls copneetzon Fonc&%&aﬁgn 0%

tashg- d@é’l@z %P'a{tgie(if lt@\ﬁc%' ﬂﬁ])s R:,r %hb@si?schalq%eah%'\ﬂieté}nl:hg any cARRARI ngly,
it is preferred that 7 -G u-Nva is used in conbination with a peptide such

as 7 - Ghanc¥atraGbydepbiddncg hdwdheaintastig- devied apiraceliptaf cleetrti theeent from
that of the forner. In the specification of this patentwgpllcatlon
each anmlhen&clegt %‘F%Wﬂ?é}i di‘@“é‘x‘i?r%@@t%nifﬁtl@’érfﬁ%gl@ﬁ frome abentl b

o 0 e L s A b D B )
subsequently the CaSR activity in the presence of the foregoing test substance is
15 measured to thus determine the CaSR agonist activity of the test substance.
More specifically, usable herein as such a test for the determination of the
CaSR agonist activity is, for instance, the test illustrated in Test Examples
disclosed in this specification, but the activity-determining test is not limited to
such a specific one at all.
20 The amino acids or peptides used in the kokumi-imparting agent according
to the present invention in combination with 7 -Glu-Nva include, for instance, one
or at least two amino acids or peptides selected from the group consisting of 7
-Glu-X-Gly (wherein X represents an amino acid or an amino acid derivative), 7
-Glu-Val-Y (wherein Y represents an amino acid or an amino acid derivative), 7
25  -Glu-Aby, 7-Glu-Ala, 7v-Glu-Gly, 7v-Glu-Cys, 7v-Glu-Met, 7-Glu-Thr, v -Glu-
Val, 7-Glu- Orn, Asp-Gly, Cys-Gly, Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys,
7 -Glu-Met (0), 7 -Glu-7-Glu-Val, 7-Glu-Val-NH:, 7-Glu-Val-ol, 7v-Glu-Ser, 7
-Glu-Tau, 7 -Glu-Cys (8-Me) (O}, 7 -Glu-Leu, 7 -Glu-Ile, 7 -Glu-t-Leu and 7
-Glu-Cys (5-Me). In this respect, the amino acids may likewise include, for

30 instance, neutral amino acids such as Gly, Ala, Val, Leu, [le, Ser, Thy, Cys, Met,

10



(7) Phe: phenyl al anine; (8) Tyr: tyrosine; (9) Trp: tryptophane; (10) H s:
hi stidine; 30(11) Lys: lysine; (12) Arg: arginine; (13) Ser: serine; (14)

Thr :
Asn:

asp aragine;

t hreoni ne; (15) Asp: aspartic acid; 5(16) G u: glutam c acid,
(18) G n: glutamne; (19) Cys: cysteine; (20) Pro:

(17)

proline; 10(21) On: ornithine; (22) Sar: sarcosine; (23) Gt: citrulline;

10

20

30

Asn, Gln, Pro, Hyp, t-Leu,; acidic amino acids such as Asp, Glu; basic amino acids
such as Lys. Arg. His; aromatic amino acids such as Phe, Tyr, Trp; as well as
homoserine, citrulline, ornithine, @ -aminobutyric acid, norvaline, norleucine, and
taurine. Moreover, the amino acids used herein may also be artificial amino acids
(having non-proteinaceous construction) such as tert-leucine, cyclo-leucine, «
-aminoiso- butyric acid, L-penicillamine, allothreonine, and allo-isoleucine. In
this connection, in the peptide: 7 -Glu-X-Gly, X may be the aforementioned amino
acid or derivative thereof, but preferably used herein are amino acids or
derivatives thereof other than Cys. Among them, preferably used herein in
combination with 7 -Glu-Nva include, for instance, 7 -Glu-Val-Gly, 7
-Glu-Abu-Gly, 7 -Glu-tLeu-Gly, 7v-Glu- Nva-Gly and 7 -Glu-Abu.

In particular, the kokumi-imparting agent according to the present
invention consists of 7 -Glu-Nva and this agent has a unique and excellent initial
taste type kokumi-imparting effect and the taste-developing (flavoring) profile as
shown in Fig. 1. Accordingly, it is preferred that 7 -Glu-Nva is used in
combination with a peptide such as 7 -Glu-Val-Gly, which shows a
taste-developing profile different from that of the former.

In the specification of this patent application, each amino acid (residue) is
expressed in terms of the following abbreviated form:

(1) Gly: glvecine;

(2) Ala: alanine;

(3} Val. valine;

(4) Leu: leucine;

(5) Ile:  isoleucine;

(6) Met: methionine;
(7) Fhe: phenylalanine;
(8) Tyr: tyrosine;

(9 Trp: tryptophane;
(10) His: histidine;

(11) Lys: lysine;

11



(24) N-Val: (or Nva): norvaline (2-a mnovaleric acid); (25) N-Leu (or

Nl e): norleucine; 15(26) Abu: a -am nobutyric acid; (27) Tau: taurine; (28)
Hyp: hydroxy-proline; (29) t-Leu: tert-leucine; (30) G e: cyclo-Ieucine;
20(31) Aib: a -am no-isobutyric acid (2-nethyl-alanine); (32) Pen:
L-penicillamne; (33) allo-Thr: allothreonine; (34) allo-Ile:

all o-isol glg(;jqp@. ddikernore, the term"am no acid derivative" used herein
nmeans a variety 25 of derivatives of the foregoing am no acids and

speci fic elafptesetiner eof include special amno acids and artificial am no
acids, am no _al cohols, or am no acids whose side chains of am no acids such
as terni nd¥ daFbRyeorgRsups, ami no groups and/or thiol group of cysteine
are subst z}xed. with 2 va iety of substituents. Exanples of such

substitue Pl 88 " 4n*A°kyl ~group, an acyl group, a hydroxyl 30group, an
am ng gr O#’UB) GRR 3%15%'1}%%&9; group, a nitro group, a sulfonyl group or a
variety of protective groups. Thus, exanples of such amno acid derivatives
i ncl ude Ang) ANOR)ssphkagie;nitro-al ginine, Cys (SNO: S-nitro-cysteine, Cys
(S-Me): S-nethyl cysteine, Cys (5-allyl): S-allyl cysteine, Val-NH2:

val i ne- anfleGlandivaimiob: val i nol (2-am no-3- nethyl- 1-butanol). In the
meant i ne, tg&ypepti de: 7 -Au-Cys(SNO -Gy used herein is one represented
by the follPbhifig GE*ER%ural fornula and the synbol: “(0)" appearing in the
f or egoi ”9259PP&’| }.}'ﬁ .-G u-Met (0) and 7 -Qu-Cys (S-Me) (0) neans that

t hese pep(ti des edchhave a sul foxide structure. The synbol "(7 )" of 7 -Qu
means thagipoehhesmamii® acid is linked with the glutamc acid through the
carboxyl group situating at the 7 -position of 10the latter. [Chem cal
Formul a 1{2) Sar: sarcosine;

23) Cit:  citrulline;
(24) N-Val: (or Nva): norvaline (2-aminovaleric acid);
(25) N-Leu {or Nle); norleucine;
15 (26) Abu: @ -amincbutyric acid;
(27) Tau: taurine;
(28) Hyp: hydroxy-proline;
(29) t-Leu: tert-leucine;
(30) Cle: cyclo-leucine;
20 (31) Aib: @ -amino-isobutyric acid (2-methyl-alanine);
(32) Pen: L-penicillamine;
(33) allo-Thr: allothreonine;
(34) allo-Ile: allo-isoleucine.
Furthermore, the term “amino acid derivative” used herein means a variety
25  of derivatives of the foregoing amino acids and specific examples thereof include
special amino acids and artificial amino acids, amino alechols, or amino acids
whose side chains of amino acids such as terminal carboxyl groups, amino groups
and/or thiol group of cysteine are substituted with a variety of substituents.
Examples of such substituents include an alkyl group, an acyl group, a hydroxyl

30  group, an amino group, an alkylamino group, a nitro group, a sulfonyl group or a

12



S-Nitrosogl utathione (GNSO) The 7 -G u-Nva and the am no acids and pepti des
used in conbination in 15 the present invention may be commercially
avai l abl e ones if they can be purchased on the narket, or can be obtained
according to any known techni que such as (1) chem cal synthetic methods or
(2) a nethod which makes use of an enzyne reaction, but it would be nore
conveni eatieto ofigeomethenrogls. syiithetkempre utl gué. albhigo AcidGduribvigvdssed in

t he present invention is very short in its length since it 20 includes only

two ami reclade drp dSiQlds- Tamdtr dgiaingy &ysi ENQ: forieroconisent. dhits (oMatlopt a

h | t .t f [ 1 b d d |
o s TN OB TGP BB S 'Fl%%‘pt%wfizo m?aaé’faé’h‘ééé anino
acid re%ra@uﬁsva%gz g&i&l@%&@ﬁ%{a o1 1§1hehl% {md%

advant ageous from e I ndustri st andpoi n n ch emcal l'y
synt hesi.gingytSe -G tseliVRedseds idhe ehfespPreSIERt thé“’f@ll'&dv@@ apdetthg am no
aci ds and peptides used in conbination therewith, the preparation thereof
may be éammﬂe@nduheEynbynﬁEQSMﬂwngn@nnQbﬂhmsynuh@smnkmg'xhﬁaédetan

ol i go- pept.i de il ing.a peptide- ntheS|s device. As such a nethod for
cheni calAg %ﬁ?ﬁ%ﬁ g‘?‘ S(Ee &és@eﬁ@bt e%FSQBPfé e i higg pesulfosidpor

i nst anc . SO e pept} de ntheS| echnlqu The. pepti.de thus
produceg caﬂﬁgubEE%uP ?@'(%2 p%S]FﬁX %%%or % AROYST Hgnﬁﬁﬁgﬂsq ﬁlques
such as ﬁlﬂﬁtﬁ&gmtﬁﬁﬁ%ﬂg%x%tléﬂm QHLRRNYeHEE RLAURE b @ﬁe reugesed ghase high
performance |iquid chromatography technique, or the affinity chromatography
t echtri quee laSteeh a sol i d phase peptide-synthesis technique and the
subsequently 10used peptide- purification technique are well known in the
field offChgigalgformula 1] Al ternatively, when producing the T -d u-Nva used
in the present invention and the am no acids and peptides used in

conbi nation therewith, while making uss;ﬁﬁ an enzyne reaction, the
preparation thereof nmay be carried o by the use of the met hod di scl osed
in the panphlet of International Patept Laid-Open WO 2004/ 15 011653. More
specifically, they can be prepared bysreacting an am no acid or a peptide,
in which one ©f the ternin@J carb | group thegeof is esterified or

am nat ed, mntW anot her acid ose anmno gfjoup is in its free state
(for instances an amino aC| whos
presence of a de® n y

carboﬁyl gro Q__ghprotected) in the
di pepti de or tripeptlde 20 anpl e

arifying the resulting
of such pepti de-form ng enzynes are
cul tures of mcrgorgani sns showi ng t ability of producing a peptide; the
cell bodies of nﬂﬁroorganlsns isolat€d fromthe culture; or a product
obt ai ned by processing the cell bodies of the mcroorganisns; or a
pepti de-form ng efizZyimwselitithamedGiNSSM t he ni croorganisns. In the neantine,
it is herei consk{ sg tﬁg} t he di scl surg of WD 2004/011653 i s 25i ncl uded
in the descr %?ﬁb Iyt e §$%EV¥?%3@ dAn Fmpmd@h“%ﬁh?&ﬁ@ﬂﬁpémwh@lfore90|ng
enz t [ S neth the peptides
%%Tlanld‘?%}g{eggﬁc&lbé}ﬂw%l;fgg Ct?fﬂglega @Ali&%}l eg fale UI’ alr‘ﬁumh(%%[g .

use present 1 nvention are o en 1 nc rring
product sn th@md st aReen bRl AHkises lé%tbr@ﬁ}gvt%&ﬁ{yapﬂl&% %Mnﬁc{w &&h as (m

m cr oor gani snms such as yeast and ot her natural resources. \Wen they are
30pr esentemmahnaynthatit ynetbods rorn@) sulsdtaod eshicl heykeansbefimoleatwte f rom t he

sane and , . .
reaction, but it would be more convenient to use a chemical synthetic technique.

The 7-Glu-Nva used in the present invention is very short in its length since it
20 includes only two amino acid residues and therefore, it is more convenient to adopt
a chemical synthetic techniqgue. More specifically, it can be produced simply and
at a low cost as compared with any tripeptide comprising three amino acid residues
and accordingly, the use of this dipeptide is quite advantageous from the industrial

standpoint. In addition, when chemically synthesizing the 7 -Glu-Nva used in
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the resulting isolated products can |like se be used in the present

i nventi on. The kokum -inparting agent or the conpl ex

kokum -inparting agent according to the present invention can be used as a
seasoni ng w thout any particular post-treatnent or can be mxed with
carriers acceptable for foods and beverages or ingredients for other
seasoni BRS drosdrUSivahtieh wali QS Seas aBideOHd BXRIRsessf 15 UeMbNBH

i ngredi ents for seasonings include spices, saccharides, sweeteners, edible
fibers, thireanimstheamramratidstlenel! asysbdi emrghdutaindtye sgVBEsizimgiadrei ¢ aci ds
such as inpsi ne nopnophosphate (I NMP), inorganic salts such as sodi um

chl or i dEEMEAYPGegamecthatd dgogigphdas while g peptite-wWarhesis demded. ods ki nds of

yeast 1 tracts. Incidentally, low salt,.food eferred as food
conposi g ﬁé(;hn% ahéétg‘r?dcf%%iﬁr%lfér‘?gy P 5{1% Esoll%%‘t‘?i e BER TGRS 'éi)%r]l%)%}r’m? H%a%gﬁpl ex
kokugn - kg aidth RS, ag@NEoIRCHIET Phtl Q- &Reh RS8N eNPLON, A Re BN NAt Ure,

t hose contai ning cormmon salt and, in particular, foods whose comon salt
cont ent pralucedwaedubddfxatipbe prefliciuaholdong satie fiaodsedmthudesdaidsy
products such as butter and cheese; animal oils and fats-containing and/or
veget abkie oidns  gpeharges coentaiogl gyt osdsnigueh the ravgaed nehasaukbigs and

roux; enulsified f.oods such as dressi.ngs and onnai se; various ki nds of
curry aﬁarfélf%%?cea ﬂu’g WPF‘@??BTBPﬂ%&G eoht i ﬁ%@ﬁﬂﬁm chIPRAEERIYY essences

of neat CK : . i i i,ncl ude,
or | st anenle o e A P P o s e bR SR A

pr oc@sseadedpgeidbl eulGiegisosuchnasesak kel Meget abhe SieRnet tpiciklies;

meat - processed products such as hams and sausage; processed mari ne products
such as boi | &Hefiagivepawhen pthduethathei nmeGhrNdaossd andhe froedst hoidngidndown i n

soy; cooked neat. balls, hanburger steak; fried fqods; and grilled chicken.
Among t AB é}lew@ﬁcg% az&ia Bt tUSFéd-asCO&bén%tﬁavs@eﬁ%thgw&%edﬁﬁ@ﬁgsa|t

concent I d : I : ' fromO0.01 to, 0.5% by .nmass.

1 f the E%iﬂ%?f?%%gg?%ﬁéhggé%?sgiépﬁgﬂgﬁgggﬁ%“Pﬁ%@ﬁ??g%DPngH%%?%%#ated into
the for ggoinbghddovsSaet if Mﬁamﬁﬂl@t bongdsaeuhel Baeabl.&dtOpdl W 2b@yt he
consuner, a salty taste-like thick inpression and an initial taste-punch
(or 14 npatifs3at Mdre speihidlivathest agebe whamredby reatténg e senihowceshbi af oods.

In addition, if viewing the present invention froma different standpoint,
herbs aRePi s dds WaEH GBY of riof termipalaptidond| sigp nidierest UsbesierBed or nt
famly)_or fo@ds.to iLch_these rbs_and.spices derived. fromthe plants
belongi%§u¥%£ h%?%_3%Q%?Eaggﬁ%éfﬂgﬁéof? gﬁ%gé“ﬁ%b#%??éﬁqg‘a?ﬁ%eRgﬁd
CoNpPOSi frisOftfeC ANPIhSbNGid RoSe KOHSRIT ERANE pRSteAY8Nn Ble LRAGAQTH £X

kokum -inmparting agent according to the present invention. Exanples of

her bs dpeitukdfotmam thenp and shdeborifiing thordsabiat dgeptidé vderigaptsde. Or egano,
sage, thyme, Japanese m nt ‘Peppernint, berganot, marjoram mnt, |avender
and2( osEnginplasn ohddichi brptids-Bueis earypramrcapdtiasi of, rhigroorgrnipnesent
inventign i.s not restriected,to these specific.ones at all. 10 I.n case of
the foo (“335hﬁgpﬁviﬁhﬁﬁdwgﬁgﬁwﬁérBgmﬁﬁﬂﬂ%Ff?HiQ%ﬁe%SfFW%ﬁx¥$%ﬂ§Wﬁe pl ant's
bel ongi pgik& E3R #Heat1 AR o A8 KAKUTLthiARALY 'p?&e@sgﬁgrcheoéellt lgb%i(ﬁsogmhg X
kokum -inparting agent according to the present i1nvention, the foregoing

f oods amecrptigheiaid; yr b poseds btinghd bfg hidherifiar g gl ms@hegsnishan anmount
ranging fromO0.01 to 10% by mass as expressed in terns of the solid content

t her eof In Bisseregadmsitupderantcpngradktisrmbe disclosure EXWPLGI/0T165A6k f oods

o1 o & BESRg R g BIcBP AL ACUG SPGAUGBEN. dr esel ngs. soups, Snack foods. of

Teat-proceeSE RO ALl 5, DO AL SIS RIS bl 24 10
synthesis methods, the peptides used in the present invention are often included in
naturally occurring products, for instance, plants such as vegetables and fruits,

microorganisms such as yeast and other natural resources. When they are

30  present in naturally occurring substances, they can be isolated from the same and
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20 containing mso are also preferred in the present invention as the food
conposition conprising the kokum -inparting agent or the conpl ex

kokum -inparting agent according to the present invention. Exanples of such
m so include those prepared using nalted rice, malt (malted barley) and

mal ted soybeans as well as bl ended m so obtained by blending at | east two
of t hemhdrisulthe; pslaseinirodwmtepin BRewRe Dotusdd it g6t griecdredniantidaese specific
ones. Such foods containing mso are not restricted to particular ones,

i nasnuch as Theykaontiamparisd, agent whéhe waplee Hdkepedmphoting nsgeamtce, m so
soups, varigius Ki nlgles of pracessed fooo@rv\hi ch conprise m so as a seasoning,
seasonefCHEas Wi §3 CEHERF APRT EBuFRR f uget fése FrasIes Wipout any

m SO- CO Bﬂicﬁgeﬂg REYEESmel yﬁ&%ebgf 0945 h""E‘Ar%DergQE'teﬁka’Bié"fosrof{oéQsdaﬁé‘e. 30
kokum - t'impar |n% agent or the corrpni’ex ko&um-l nparttng agent according to
the 5 prps@fhgdsnyeMdroMentd! 8f efihed sédBnidie H0NRAOENY ViS0: CRALAAENY foods
in which the mso or the like is present in an anount ranging fromO0.01 to
99. 9% b¥xmapssasl exjr edsedngrdicatsrgootedsheingslindudonpent, tdrehaofies, upon
eating the sanme. Further, if viewing the present invention froma different
st andpofitetengisoedibledfihers vitagins arpBopskd seehps spdinenglubanpie &1 t he
kokum -inparting agent.or. the conpl ex k 1 -1 nmpar.ti agent according to
he. pr BB ABPORE PRt SRR Rutesr Ry, Fisbeene ler S FERaBTEGhe ai i ng
foods app nQk 5485 bdSheteiliO «3REGE citficoNles ok NAIME RSl REYa Lot @D tomato,
but specific exanples thereof include tomato sauces, tomato catsups, tomato
pasties, examgeta variety of 10 tomato-containing soups. In case of foods

containing tomato and the kokum -inparting agent or the conplex

kokumi - i nparlniewigntedbntovaedb fadida greformeleaspped epmpiniven ¢anh, conipridfieg egoi ng

t omat 0- cO i ning foads preferably contain tomato .or the |like .in an anmount
r angi ngaT@rn%‘%aﬁ"d‘?‘O‘ RGH188 2885 hSF ‘ﬁ’és‘é“ﬁ’g% PressParHnE SRARY BfcordiRE &) i d

cont ent reof: absarve M@Sp ANt SATBind S -Ghu-Nya.used in
the pr eg}{eerr}? i&nvter}t?on Oangrt’he‘ a{% no’ a(?i %gcor g%lenpl%i%ggn%%es t| %Mé’ol i nation

t her ew pdwtiBlar iok@vhesd ddglhislesdihesaehistrb@idedsal t form If the T -G u-Nv a

used in the present invention and the am no acids or peptides used in
conti nat i on Etvem@es vhsuwheloprsdefsods malhdd daigniprodustnyuchhes baltesasd e not
restricted to specific es insonuch as the re phar ol ogi cal ly

accept 1= R oU3 B B O EE R @W?geég@wlawega FREFEUT R | ude
anmoni UQOEQL‘]E% ssﬁilagfgar t@at%elé%lnld ﬂgﬁ%l,aérﬁuﬁﬁfeﬁ 883> h%@&@gmg%tgﬁ um
salts wth a al'ine earth netal's such as cal ciumand magnesium —al um num
sal ts, #iaRenSakd;Ssar®ak tisndd she @b PgantGtan] RS SHELtASS kbt BHtamine,

et hanol am ne, norpholine, pyrrolidine, piperidine, piperazne and

di cycl onkekyktapttneyr eapchcsabf sieat tthdasirearan Noravetdssushidbw asit @bdal gi ni ne

and lysine, for the acidic grqups such as carbgpéxi?/l groups. Moreover,
exafpl edkerise eclpds dgbitigaeEnpauased iok dpeed ifende veh gl mesonirh sphor gani ¢

aci ds such as._hydraqchl ori cid, sulfuri cid osphoric,acid, nitric

2ol antr Ry aputy e aerfe TRt 1 Gk Bl b laP R BIER GRS S ci g,

Citric gGkeseRARIcE: Afhths HRAELS) 8k Do/ WAL AGKGhe JrBAEAE LctARd d.

succinic acid, tannic acid, butyric acid, 30hi benzoic "acid, panvic acid,

enant hi lecikgi ftbh ecarivicd nawintk piddeocel dmel facddhoikdldosylihGoyaebled nagt i ¢ aci d,

oxalic acid, mandelic acid and malic acid; and salts with organic sulfonic

aci ds skl &grer grindeal: fload doodei and BaRgd ket o oRg tlepsanpireferred

p-tol uenesul fonic acid, .,for the basic groups of.the conpounds. The

Kok - PRGA PRY HEARPSe HRES DOU BBRSESIEP GRUGHoPNEP o g 16 same.

kokum 'MF%%%EB& @g?mo.g%\i{ﬁ;ﬂg&g to the present invention can be used in
uc

any form h as dried powders, pastes, and solutions, w thout any _
restriction T fhd Ry atinp@per & @8 drB@he@fivention is inchRgrk@iURts | nparting
agent, the food conposition or the conplex kokum -inparting agent accordi ng
to the pPreebergoinmicantildfowiantieefoadedroubt be able to give, to the consumer, a

salty taste-like thick impression and an initial taste-punch {(or impact) at the

30  initial stage, when they eats these low salt foods.
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10i ncorporating into, for instance, a variety of foods and beverages such
as foods, beverages and seasoni ngs. I f the kokum -inparting agent,
the food conposition or the conplex kokum -inparting agent according to the
present invention is used for incorporating into, for instance, a variety
of foods and beverages such as foods, 15 beverages and seasonings, the

ul timat e anolntdeftion, iGridwihatiangrdsbat iofentibe fashNo dakrehi0stapapsingle used in
conbination therewith are not restricted to any specific one inasnuch as

t hey carfedrisaine spises dehvalBnenthegplantrebelesgingdodidveane (ofint freniyesent

i nventi ?n, but th a[IDunE1 l%f 7 -3 u- chfl and/ or that of the am no acid or
pept i dei@sEntor ghickytprienherhs ruthgeicst rprrlabem the Playp bslowsisg o 99. 9%

by 20 : r,apl v. t 1 s.to 10% by nass. and,nore
pref er ggﬁ%j?lagg%ﬁfer %Ic%f ’ %J%%%%?& s%efét%gebdl%}g/@%%s REL LT _ne*sfthoé]>é 5aSPE 0 e total
mass; of kERERI-GAPLLEROMENDGy FROChm PRY MoRAR-15SABOY B@actNfidd &Bhe = A
variety of foods such as foods, beverages or seasonings, which conprise the
i ncor popedsedt Kokerrtion. nplgwamplgs afentrps fdodedofrposiiid @kmos ledomliex 135
kokumi - i ngarti ng %g!gnt according to the present invention, may further
conpr i s&abpére | Wehigc 8nisangregang. d sefe: | tjimel dapriese ahalopeppPNopt.i at e
seasoni pg ingredients, which are acceptable f.or foods and _bever ages.
As the PoreBRBinB LA hePant PHEPdeL AT Bty dg. « 1N tetieek glitose,
| act 0s€,,§3GCHABASGe HLAME InvdRIA & Hot XL HRE ¥pRF Ao dlYaent des,
pol yet hﬁlene gl ycol ,e %%hydrg\iyet hyll st gr %E et ﬁy’{ ene %ﬁ%%:“’o?’?és St
pol yoxy &t hybeng tiso fhids anch abhpsivierdveBtlenss sgel@tdpnes kYA ffomameno aci ds,
wat er, and physi ol ogi cal sali ne. The aforenentioned ingredients for
seasoni hypnas delioginede disbtadae taodahye pakwintihpartiogeagmd drh8ye mmyple any ones
current Léléused [ n.i his field,. but specific. exanples thereof are those
al r eady “UESEHBRYU RFAREN %C‘Fﬂ]@hﬁ%m F&"e%?ntﬂ‘ﬁ‘éenftﬁpeé’@ifﬂ’@ge%rfﬁé}%ﬁmot her
season! Bengl el &R An0linkB Kk L ALANA!SEIUE! B 8oL FRESLL! Fo0nes-
Anong the foregoi ng seasoni'ng i ngredients, the yeast ex ract rs not
particubanley reshiigieths dkpade®in thenced thdadidesn et Thesep Bamnkens, from
whi ch the extract is originated, the conditions of cultivating the
m ckoor geen sasn@iie tamee. 10 nmet hods for the extraction thereof and
accordingly, . any yeast extract can be used in the prqducts of the present
Cnvent i on. ® RitHHEFRGE Guch heds 995.1&5@%%&& sUhvely vheng s Wbt rudios
subj ect (o) A , ~treat t,. atreatnent . Wwth an enzyne, a
SUb] Ot e uenl AL HIRLAGE B DERL o FALMRNL, .8, LS TRDL L, B0, enzy
powde_r.grgaﬁrrengqmﬂ&aﬂﬁm@ers&éd}&oag&@t(m&% £006.608008E8 on or the conpl ex
kokum -inparting agent according to the present invention can be used in
any form sudfoasvelr ifedepogdbe srespaisinesntiantrosod diffeons ,stamddomtt foady
restriction in the physical properties thereof. The kokum -inparting agent,
t he?% ootPEBRIE Mo ersa efeg R Re PogreRbRURPLIPABALEY 19d sgenesitiezor di ng to
the pregent .i.nvention can be used for incor orlati7 into, for instance, a
vari et y oY FEREL AN BEV AP RYSUR IR 48 P08 Pl @gﬂﬁlégn%al%eafse& i ngs.

according to the present invention. Examples of such miso include those prepared

using malted rice, malt (malted barley) and malted soybeans as well as blended

miso obtained by blending at least two of them, but the present invention is not

25  restricted to these specific ones. Such foods containing miso are not restricted to

particular ones, inasmuch as they contain miso, but there can be listed, for

Instance, miso soups, various kinds of processed foods which comprise miso as a

seasomng, seasoned miso, miso-containing soups for Chinese noodles and

miso-containing sauces, In case of foods which contain miso and the

30 kokumi-imparting agent or the complex kokumi-imparting agent according to the

16



According to the present invention, there is also provided a nethod for the
preparation of a variety of foods and beverages, which conprises the step
of adding, 25 to a variety of internedi ates used for the production of

vari ous kinds of foods and beverages, y -Au-Nva in such a manner that the
resulting foods and beverages contain 7 -du-Nva in an anount ranging from

1 ppb bywo®es it @ndi8n ocidrrédass thefotddome BSREGhiaihhie Madd BUshichngs of foods
and beverages are preferably | ow salt foods. 30The present invention also

provi degnigo wetheodke os présenpreparsatdvon rehgiag fromrd.et yo 89.9%obdmass asever ages,
whi ch conpri ses,. the stF of _incorporating the food conposition of the
present SFAVERY Briet e 6 TSt whsantshbihaieddupst e g evar i ous ki nds of

foods or bev y t.hi. s, connection,. . .the vari ki nds of . foods or
bever ages ar gﬁﬁgggég g%lwil% g}\}\? Egﬁsfa Tt 80 E?O%%eogr%uad%#‘ér?’ﬁesg%%)ﬁ?gﬁ’ o

prepar i RGef@ftel N8 hIBAH AL MR HDLE Qb mRFHERA! R A ALRE!inf A PGS: QkeNaBTES
according to the present invention, it is preferred that the nethod
conpri sesmphe dbokpsiohpacdiggagdne htamvdingenbadeerpesnsi Shvdigionf afe- A uNva
to a food ingredient (such as umam -inparting ingredient, hydrolyzates of
pr ot ei ngomako-wsEPBIEhdIads- s gl stprighe-Fertalmi ki faeds hemnos gestréntedrtd,

dependi ng on 1l0necessity, further cooking th esul.ting m xture of the food
| nor edi GREQTG S 6T ABATRIM PodHEY GPoBEY dPHEES BY' FREGRTSGMRPES WEFe%r epari ng
the sanmg, & tAl e , t f.ar dgdi t.Lon he.f:lavar enhancer
consi sti ncg\h%l%‘ Lja&é’%ﬁg N?/%ﬁt% %:)’ tthlgg%ogéﬁpsluﬁg’r e%?%ﬁ? g%stet%%rgﬁﬁygcgﬁ%lﬁ seog the step
of cont r@hkiocngntdigirgoneeptr at ironc:pt  of - Hotds Nvgnththihhetdnmir nedi ake used for
preparing a food or 15beverage to a |evel ranging from0.005 to 600,000 ppm
by nass kakdmprepartaigl 3cedt brtee (O0pEQGolpmi-bypmedss agent accordingdditheon, it is
al so preferred that tge met hod further conprj| scfs tge step of adding an

i nt er medFEEBL FOPI PR AR fHGETB8 4B BRIARRRgdOta pleREhly FeRid ™ tgtasi ent s
(such a ihcul t ri e ) |.ivestock praducts, dairy
br oduct 2 BGHEL o BLORMELS R o RBE s PRSP e

concent patHeanli@koyten G rBMachRridieykassthigidhef@ads or beverages to a |evel
of fromO0.005 to 30 ppm by mass and preferably 0.05 to 10 ppm by nass.

Mor édver, thEhstegsfioNvaddiedgnt the preavor iemhanoeand shsimtinngadds 3r- A u- Nva
to the food ingredient, while mxi _ng t hem t oget her preferabl y,conFri ses the
step of PEBEGHt TSI PghtHRAtYh e VR BRY drkewisedngludgdbpse thEiaiesyft i ng

L?g?:r ggqrgle\éqggﬂ?ezr ﬁug\yﬁe\égédn%]; giflg Bptjasghp 9n5ve%9io§0ar%pmebgm%sgci d ((j)r
peptides uged in combination therewith are present in their salt form, the salts are
not restricted to specific ones insomuch as they are pharmacologically acceptable

20  and soluble ones, and specific examples thereof include ammonium salts, salts
with alkali metals such as sodium and potassium, salts with alkaline earth metsals
such as calcium and magnesmum, aluminum Sélts, zinc salts, salts with organic
amines such as triethylamine, ethanolamine, morpholine, pyrrolidine, piperidine,
piperazine and dicyclo-hexylamine, and salts with basie amino acids such as

25  alginine and lysine, for the acidic groups such as carboxyl groups. Moreover,
examples of the foregoing compounds likewise include salts with inorganic acids
such as hydrochloric acid, sulfuric acid, phosphoric acid, nitric aecid and
hydrobromic acid; salts with organic acids such as acetic acid, citric acid, benzoic
acid, maleic acid, fumaric acid, tartaric acid, succinic acid, tannic acid, butyric acid,

30  hibenzoic acid, pamoic acid, enanthic acid, decanoic acid, theoeclic acid, salicylic
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In the foregoing production nethod, it is preferred that the foods or
beverages are those conprising herbs and/or spices derived fromthe plants
bel ongi ng to Labi atae (such as sauces, dressings, soups, snack foods or
30neat - processed products). In this case, each food or beverage preferably
conprises 0.005 to 30 ppmby mass of 7 -G u-Nva; 0.01 to 10% by nmass of the
her bs ardidodadsisi avet odeli¢ ead, modeliheciplaadtsabebhodgind salos athi atgaric and

ot her fooﬂ i.ngredients, Mreover, in.the faregoing production nethod, it is
pref er r SHIPHS: ACHS FB6H & 5‘“5@\?@?%‘3@@% BHe: cBHpEreingnis serid| goghi s case,

h f : ' .02 to 80 b f 7
T - i oBleg oY ERER b ) BNt GRRLLATR ndPub®y "0 1™ 80, 0% by mass)

of miso; andrhtheskdaPEnpIGnedia@BAS. the food FHASOSRIAPT & the Lhapfr egoi ng
production nmethod, it is preferred that the food or beverage is one

conpéi siknjunpmmpartingnagditsaccasing eache poodndinbevenage 1O upedhernabl y
conprises 0.02 to 80 ppmby mass of r -G u-Nva; 0.01 to 99.9% by mass (or
nore pr é9@t Bty ap dnied poudeByPBgtepmtd sOntipRiTaYithowfdyotehigictiongd the

i ngr edi ents. 1. t._Ng}%eov r, the present invention also provides a nethod
for enh&A¢T'RY HPRVEF® 61°FGods or beverages conprising the step of adding a
conposition t LN 3 < Lo f i.n rangi ng
From 0. 0L To Book by macartizby Rgkh," B85S0l | SRMERERFES v afS, OBkt "The

f | avor - énkamncimgaitiga akalcuaicordipar td Mlge Siré@dnt inventiod AnPh&SERH foavention
wi Il hereunder be described in nore detail with reference to the follow ng
Exahl esicopifiratine ipfoedeminstancentiowiets ofifrods entdr beterekes surhesefosgeci fi ¢
Exanples at all. 20 Exanple (Synthetic Exanple 1): Synthesis of r

- A u- N\va T gFm HHVTPELHEPVal i ne) : There were dissolved, in nethylene

chloride ( C 5 - Qp—i@ t t r-bonyl - L-ngrval i ne

di cycl ohexﬂ_ﬁaam%or@g%%s Egﬁgl\%gags 2 %.%‘gfjn@%%%lhggnéz%lthgl E%Iﬁlglfax( 1.01 g,
9. 34mM\) koHhanihhat@gwersenadgdedrdih® theiesybidng is@hidohons BDMAP for

(4-di et hyl am nopyr d ne, 0.21 g, 0.2 eq., 1.70nM and WSC HCl (1-ethyl-
3- ( 3- di mephydratinepioopyrlinstancbodiviamette ohjade cinldordvdes ged . s8th gys fods, eq.
9.34mMVM), whil e majntaining tltfe reaction solution _at. 0 C . The tenperature
of the PESERFENARDISEIBH ERad YrAAnars pMears el afdusYya red @et wédhe 30

Eggﬁg;f&g@%%ﬁrw Egﬁtiéelﬁsého H %gmbﬂ:g?i%ntéﬂ%rg\n%%tairg No? %!E}SL{QC??@% )c,\cl??my
specific one inasmuch as they can ensure the achievement of the desired effects of
the present invention, but the amount of 7 -Glu-Nva and/or that of the amino acid
or peptide each fall within the range of from about 0.1 ppb by mass to 99.9% by

20 mass and preferably about 1 ppb by mass to 10% by mass and more preferably
about 0.01 ppm by mass to 1% by mass on the basis of the total mass of each
corresponding food, beverage, seasoning or the like.

A variety of foods such as foods, beverages or seasonings, which comprise the
mecorporated  kokumi-imparting agent, food composition or complex

25  kokumi-imparting agent according to the present invention, may further comprise,
for instance, any solid or liquid carrier and/or appropriate seasoning ingredients,
which are acceptable for foods and beverages.

As the foregoing carriers, there can be listed, for instance, ghicose, lactose,

saccharose, starch, mannitol, dextrin, fatty acid glycerides, polyethylene glycol,

30  hydroxyethyl starch, ethylene glycol, polyoxyethylene sorbitan fatty acid esters,

i8



under reduced pressure, ethyl acetate (500n) was added to the resulting
resi due, the organic phase was raised to a tenperature of 50C, it was then
washed with water (100nlL), twice with a 5% aqueous solution of citric acid
(100nm.), with a saturated common salt solution (100nL), twice with a 5%
aqueous sol ution of sodium hydrogen carbonate (100nL) and with a saturated
common s&latingehlbuicgn, LRO0MC)ds, anden ehpkiologigaratinphase was dried over
anhydr ous ma&gesi um sul .fat(g.. Th%é%ﬁaggesi um sul fate was renoved t hrough
filtration and®tHEMITPREE Mg Pt PR AE? OB I 63 stive.

Crystal o) i.n..t ur f..t he .concentr,ation under reduced
pressur a\gﬁ%\ﬁ? ﬁéﬁ%? gérl g@f%& &&eyislﬁ'aﬁlgesv@r%g%fg S 1Ielcﬁ 1eSdit “t’lﬁr %\ﬁtgsfpeﬂ Ttration
f ol | owedxBipldie et A @hsd HBE MNEREFQOMERE. pressure to give crystals of
Boc- Nva- OBz1 (2.41 g, 7.83nmM. To Boc-Nya-OBz1 conbined with
sepabat el y s{ht hesienedoBde fivazddBz tafrRrE§Sther 8eak@nMg, inghetientsas @wdded a 4N
Hadi oxane solution (43.6nL) and the m xture was stirred at roomtenperature
for one l§ure nTheestiaded foresist@sfwas 15 concentrated under reduced
pressure to renopve teh% di oxane, n-hexane i%gg%) was added to the resulting
r o

residue and tRERSt HE FEEEPYRnGeHORIG &08E8 FEEEd SGHAET 1F etliced
pressur 5 Sedt : Liehodi e - e times
ot hus abtarm e R O P T o o O By R, Rt I g

H Nva- OBztrabClks waginedisis ahy ednilitionetdfiyuemettly eid dacbbinismd sandnthe
resulting reaction solution was maintained at 0C. To the reaction solution,
t hei@ werethadded tize extgaRatherpof @ ndaedydinahv.oxy- teagt ettanitcaadiedisad- benzyl
ester, 3.24 ﬁ 8.72021\/?1, triethylamne (1.34n, 1.1 eq., 9.59nM, HOBt H20
(1- hydra&@a% POEFTSAS 3R PRSP AT e Ry GUrthenmug, thege sopml exargtmer HCl
(1.84 gy.1n1 &Hich a%e gﬁ%ﬁ%t\ed-’c—&%{) g{gpaﬁfcg,téjiéeeatgctreét?\eentc,eaa&telapn%r}s]c?v!ri LN was

n
gradual 'y 25 raise stirre room tenperature overnig 6 hours) .

Then t henpeaetd @Rc&latidOfedsert ORARR ltadLh OB o €GHEedLPE SIS g, et hyl
acetate (200nL) was added to the resulting residue, and the organi c phase

was themowdshed with water (80mL), twice with a 5% aqueous sol ution of
citric acid ,E}SOr%gl, with a saturated conmon salt solution (80m), tw ce
with°a 5% aqhiBouS SBHUPIRSAtBE S8t unt™0 T GgEIPsERIbsiattee (sEmRIFXand with

a satur ] : | UL 8 nd then the organj c phase was
dri ed ogé?g]gm% r ofﬂlga‘!l e&?lgasc%ﬂr%%h g{%?ﬁef‘ % ﬁlﬁfgeﬁglg? GRS g%‘tdem\/\ggyr enoved
t hr ough fdvi bkt 40friandokAersf bhiteat mmasuanc antHAL ety yedelihedNesd
pressure. The resulting residue was recrystallized fromethyl acetate and

n- hexanehytitrd peenestiad therbafs obt ai.ned were col l ected through 5filtration and
dried under reduced pressure to give crystals of Z-G u(Nva-0Bz1l)-0Bz1 (4.05
9). TO ke 8EAEHPSn 28¢Ntet Hgndrod  190mopitiond Matks (BONEY, there

wer g, added Z- QG u(Nva-OBz1)-0Bz1 (4.0 )..and 5% pal | adi um on carbon (5%
el faa i i w62, SR AR dnt soaryd PP RucT R PESel ) B WAL Barr | ed ou
at 50C quefiir@hhe (e, 1O MOURRY, b Nadely dF 008D 985, ALPRSPNGEE a5 WL LM (50n)
was added to the reaction systemin small portions during the reaction. The
pal | adi bevegagdsemdwassargémpyved from the reaction systemthrough filtration
and the resulting filtrate was concentrated under reduced pressure. The
resi due was Mserdyag & thezptesentomvanisem|therere wite plovideder matibdefohalol to thus

i Scol VB ER E CTohe el 1ot b BBy pPF R TP A0 8ol ut | o
val Tes iy ShroulPrcbreides Fpdl L ER R R e 1935 BN 2 0%
l1| |56[\||\/RbéV‘E@Qgé¥I‘|ZT -0D2QYvia B RPN mDankt thdtkhd resdRingBrdddd and therkedsd (2H M,

contain 7 -Glu-Nva in an amount ranging from 1 ppb by mass to 99.9% by mass.

In this respect, the various kinds of foods and beverages are preferably low salt

foods.

30 The present invention also provides a method for the preparation of a
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201.73 (2H, m, 1.97-2.08 (2H, m, 2.36 (2H, dd, J=.6 and 8.4Hz), 3.68 (1H,
t, J=8.4Hz), 4.15 (1H, dd, J=5.2 and 8.8Hz). (Synthetic Exanple 2):
Synthesis of 7 -Au-Ne ( -L-glutanyl-L-norleucine) (Conparative Exanple):
There were dissolved, in nmethylene chloride (CH2C12, 30nL), Boc-N e

250. 2AcOEt (t-butoxycarbonyl -L-norl eucine 0.2M ethyl acetate, 0.51 g,

2. 00nMV) vapdioenzyhs 8t 68NRhgdsOwdictOcofMises KRE Nt N6 BicWIoeadddderk o t he
resulting solution, DVAP (4-dinmethylam nopyri dine, 0.05 g, 0.2 eq.,

0. 40mMV) candodB@: ok Hréscet ytedtip8-idianet dryl aiia tao psapiptl praarbadidridude
hydrochloride, 0,43 g, 1.1 eq., 2.20mV), while maintaining the reaction

sol uti ofings GCfoottherthevperas urla Bfis cABNcsiat itlon vaTowbkindsopf fueds gradual |y
rai sed and stirred a Qo te rature overnight (16 hours). Then the
react i on°S3FREET B Ria T%ﬁ%@é’w%&é’gsunder reduced pressure, ethyl acetate

(1004L) was - up L. I . ani [ O t hen
hmshod w th et or U C3BL e T 5 b PAPRGH, RubaB. BT Kh SR, "2 o
(30m.) , otMerHodissathet @tees Loy salte Fokdt iOvert3ANk)is ptafbeed Whithha 5%
aqueous 5 solution of sodi um hydrogen carbonate (30nL) and then with a

sat ur at edtbohwonpsads theostaps oh af @@l dhe Badrtedndantdrecoasigting ofphiaShi-was dri ed
over anhydrous frrq?fgnesiéjm sgﬂl fate. The .nmagnesi um sul fate was_ renoved t hrough
filtrat oA %ndl ok 5T pdpnk BUGRLSCORNAERIFREEI M UirBY UbEoFees e to t hus

gi ve Bog- - : . Io]! uct .. To c-N. e-0Bz1
(0.61 g?rdlyfg%@%%e%gggém\gﬁg%%%meag%ﬁgﬁg ; ﬂ(lfix%%\g%e 50 ndjrl %8%“%?&8%1._) and
t heyd XhusRs0aSHustlich r@6kial theaRktIRMREM@tUFE of He QA RPHdierkBa I @aGt i ON
system was concentrated under reduced pressure to renove the di oxane,

n- hexan&rib{oddd yr wasragdeditterhbdatedul prapgringshesemand t hen the resulting
m xture was concentrated under reduced pressure. In this connection, 15the
latter two shepus igspecty Bsedeiefprithe sdditicred the Haroserdismaphesitiesszl  HCL
in a quant4ytative yield,. . The resulting H.Ne-OBzl H di ssol ved
1 et hy 1 Ghe 1 B T Ve e RS R Feagerah (el as

mei nt ai pdeAtra®bn oFOLOR-NEACL! B $Helhibie LG GWBfHagddes K y- OBz (N
a -carbobenzoxy-L-glutamc acid a 20 -benzyl ester, 0.70 g, 1.90mMV),

triet hybamrage {(da B8rlyankivly #gm, 0.203 €89, 0MOBIm bivi2Ba (slartilypietey blerz ot r i azol e
hydrate, 0.32 (g 1.1 eq., 2.10mVM) and WSC HCl1 (0.41 g, 1.1 eq., 2.10mMV).
The t enpetdt¥9@reh yHeasseact i on sol uti on was gradual |y raised and stirred

at roomte rafur.e overnight,. (16 hour,s). Th the reacti on, m xture was
concent r at rergl%ljar‘l%g?or}’é%@gsﬁg%?fgi]segrt&?ggf%’i}‘fe&ﬁggflgpg ((Ofﬁfff’ﬁ_e)sr%%§ e added to
the resyhfiBG.y §5heiRia2M6k $R82ALENE RIRSEVBS d HeD, ¥R hﬁg{‘%éﬂs wat er
(30nm.), twce with a 5% aqueous solution of citric acid (30 , Wth a

sat ur at gdck asapricsiahital peldutispmalB3RirpdudiiliBestoblt Produbly agiueptisiugal uti on of
sodi um hydrogen carbonate (30nL) and with a saturated common salt sol ution
( 303L) , omprgcedsen privelcorigartod e@njpmligg fhedoowetragivmydr sushdyaesi um

sul fate, The 3omagnesium sulfate was feppyed through filtration and the
preferably 0.05 to 10 ppm by mass.
Moreover, the step for adding the flavor enhancer consisting of 7 -Glu-Nva
to the food ingredient, while mixing them together preferably comprises the step of
25  controlling the concentration of 7 -Glu-Nva in the resulting foods or beverages to a
level of from 0.005 to 30 ppm by mass and preferably 0,05 t0 10 ppm by mass.
In the foregoing production method, it is preferred that the foods or
beverages are those comprising herbs and/or spices derived from the plants
belonging to ILabiatae (such as sauces, dressings, soups, snack foods or

30  meat-processed products). In this case, each food or beverage preferably
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concentrated under reduced pressure. The resulting residue was
recrystallized fromethyl acetate and n-hexane, the crystals thus obtained
were collected through Filtration and dried under reduced pressure to give
crystals of Z-Au(N e-0Bz1)-0Bz1 (0.91 g). To a m xed sol ution of

et hanol (50nL) and water (10nmiL), there were added Z-d u(N e-0Bz1l)-0Bz1

(4. 05 groapeis&Yopak!|@dioupparcal-kenf (PXGRatad oteanbrhy Padlidheand a
catal ytic reducing reaction was carried out at 50C overnight (14 hours) in
a hydr ogerbsgasl/at smephereed Wanethd 2Buky bulasgiadde d abothbearrdeabbi drodsyst em i n
smal | portions during the reaction. The pall adi unf carbon was renoved 10
from t ha"§e8¢tton system through filtration and the resulting filtrate was
concentrat ed, under r.educed pressure...The nesji due S regr al.li.zed froma
oral | amount MU tiar & T G e RERr O Feien s iR, & S Bt KA 250G s
hygrpscea@b&agé YSbAd SomFltibhhiso ! NG Al 3L SaVRt®adiSnQbyed cgr@fe\e@n?r (30nL)
foll owed by the Iyophilization of the solution to give 7 -Fu-Ne"(0.13 g,
0. 50mMV) caapihist @0pawdenpril by heise baradilariNat; i0co vad aEsithemnasf (owivhdrebe gi ven
bel ow. ESI-Ms. (MtH)' = 261.1; (MH- = 259.0. 11-1-NWVR (400 Mz, D20): O
(ppn) :  @reforabdHO. lito 9974 hy pess) of migosjamginthetfoodyngredients. 1. 70 (1H, m,
1.70-1.80 (14, , 2.04-2.10 (2H, , ,.2.38-2.44 (2H m, 3.7 14, t,

J=6. 3Hz), 4.%‘"*}%—‘1‘?”&&“ g’%?%g%%g .r%fi—‘l%)“.onz‘ﬁfért\@ét Tt} s fesTer) a’a&rtSBar ation
of CaSRfd%)ﬁp&eﬁi\’e?%ep {sarﬁ{g g}m‘risin t&ng?o.SRh?)ﬁﬂfse Ssb,o‘gac%l 1%3&”09 l}\q&gra Lepar ed
according to the foll ow ng p’?oce ures: There were synthesi zed
syntfet ipgefordb@Ocdayvidis &b S ©raot fien B4 0€ edU¥1asNva; 0.01 to 99.9% by mass
(i.e.,forwardpriner(SequenceNo. 3: 25 ACTAATACGACTCACTATAGGGACCATGGECA-
TTTTATAGETGGEGEERB) blafid roefed % dypnassepf (o8eduenckctNer: fodd iTERATIGANT T-
CACTACGITTTCIGTAACA on the basis of the, sequence regi stered at NCBI
(CaSR (cal ci WAT$eeE bEoPYese NI Bals SR THES N&@zodlfowe&mzacmg flavor The

PCR pro I ri - u gndi tions.specified bel ow 30

Usi g oI LS AR BER Rk M D SR SRR FRC R ey as a
mat er i alGlukivh o YSidB Gr tReeifa@b £80EAG RRINMBE Be@Rdr&h W.4 td 0N Rakymer ase
(avai l abl e from Stratagene Conpany): The reaction system was processed at

94C15§ or I3 thmis nutestiandit thprefate Q4G tftbe BOuSedondsg iata E3Gniiam@dtisgconds and
at 72C for 2 mnutes, wherein these steps were repeated over 35 tinmes and
the syst®h 5 was finally reacted at 72C for 7 minutes. The reaction system
was then subjected to.el ectropheresis treatnent..through agarose as a
support, thte)t }é(g rose vﬁigergc A %213 %Y?‘ﬁn‘%er -dse%cﬁ%br??nlél gﬂd)éﬁt%ﬁ%@ ‘Y‘%‘in it was
i rradi atgdrafet Bo MY fol1oRing BY:SmbRs datetk pbetnefydnienGPNG: Was isuhehy
anplified by the PCR procedures or not. At the sanme tine, the

el ect r ophoerepedfipBkieplswasllconpared with the DNA 10 mar ker whose

el ectrophoretic size had been known to thus confirmthe chain | engths of

t he2®PCR pr oduct s. Pl asm d vector pBR322 was cleaved with a
restriction enzyne EcoRV (avail able from Takara Co., Ltd) and the gene
fragnen Xﬁ’f%’%fied by the PCR procedures was ligated with the plasmd

vect or @Yﬁcg&@t@@mﬁg@! $unbStL 08 e, 12014 1AV 3L 1ARLE). f rom Promega
Conpany) . e celTs o scherrchia coli a'strarn re transfornmed with
this reacti orheel wéreotissdivdd, anedethyléhe cisleligetCORCRS 60he.)! Bapsfar-mant s
containing the El asmd in which the PCR-anplified product had been cloned
and f ur DRetA t ebPoRyarpiililedopyrbde c diavasheodfimmeniupy thle DNA9base

sequence anal ysi s.
q25 8.491&\/[ an§ benzvl alcohol (1.01 g, 9.34mM). Then there were added, to the

resulting solution, DMAP (4-dimethylaminopyridine, 0.21 g, 0.2 eq., 1.70mM) and
WSC- HCI (1-ethyl- 3-(3-dimethylaminopropyl)-carbodiimide hvdrochloride, 1.81 g,
1.1 eq., 9.34mM), while maintaining the reaction solution at 0°C. The
temperature of the reaction solution was gradually raised and stirred at room

30  temperature overnight (16 hours). Then the reaction solution was concentrated
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20Thi s reconbi nant plasm d was used for the establishnent of a human
CaSR- expression plasm d hCaSR/ pcDNA3. 1. (Test Exanple 2): Eval uation of
CaSR Agoni st Activity 293E Cel | s (EBNAI - expresi on HEK293 cell s,
ATCC No. CRL-10852) were cultivated in DMEN Ham s-F12 (3 15/ nL

gl ucose-cont ai ni ng Dul becco's nodified 25 Eagl e nmedium available from

Nakar ai t @9y COIRaA Y eSHRPLERE DL LG Mi5hOMEP Ut eliabd GAlH: Sk ERatbe
presence of 200 If g/nL of é418 (avai l abl e from Genetisin). The cultured

cel | s wehe orprodulpabedwin rf2&1 £d askmatraudenSb0Y, of wax 106 eakhs! 3@&hnl, the
flask was allowed to stand over 24 hours in a CQ2 incubator (5% CO2, 37C),
and t hervathe (Hithel), CasR- ikl redsi srephasoliutioh G4 SR iscDMASL (D milals witlanasf or ned

Roohe. | EBRBRE, Cothen: s SREEPed) Sk T S Harnt 4, detovh 8B Fhcubat or
-6 . 5 i % |
cor uin comil A Rgh MM GBDLT) Ml B G Y RI, T e aeh wel

of a polysdhlyshaeheoate @8avebhaf @b dLEBPoRIQGR8H) 0 Im ArReRSh k)fad, 70, 000
cells/well. 5The 96-wel| plate was allowed to stand over 24 hours in a CO2

i ncubat dihe nmalgepsitihe solidteuwes mediouad vidsougmiigetién emdedeh fiehie ofast he
96-wel |l plate in which the cells were inoculated, followed by the addition,
to eachchientraged ynggredpgedgresisnt FHEFHAFGTe CHCH s Uinadepurse of

il f P | Devi Co i l.ved in As Buf f
Ccont a; g HOHAT AR NulPr BUFSF eI sl 45388 g1 ucose.
20 Of cFilERES: o 6Bkai@ickoflodBi b9 e 801N OF HERAEANcr AT PHRUEOT 200

al /well, and subsequently allowi ng the 96-well|l plate to stand at 37C for
one houto give crhealsatl Boodimt@Rpde atiy, € #50iM1L0 m nutes so that the indicator

was incorporated into the cells. To each well of the 96-well|l plate, there
was added ea&h BoedtvacBRpsandine with separedely pyethgsized BesaANzerBiliRAG§ Assay

Pl tor eséeia g™t thrrrs el o0er Sl ures ey o eeTataditOR MaUEF: abl e
from Mlegular.cReyi %§m094m@é)}§ﬁure(%@t BRd KRk t he Dotk di%r@g't&a %SECSO)J'

The difference (RFU (Max-M n bet ween the maxi mum and m ni num

f | uoF eseenientmtehshddrasdwhd ervadrd ofr redash theldioxbad of-Beand (@Hie) wiabe

addi tion of each specific test conpound was_ determ ned by the automatic

cal cul atildei b ity reuibasSrestdusnandrbleernglrd vesulting extnas weoal conterttedtedhi | e t he
RFU (Max-M n) val ue observed . when adding, the conpound at the i mum
concent Vﬁ%ro%?d\}&}ﬁ%&ﬁ]é%?iré d thIHRIAHEes 5]%% }‘attﬂ%é tﬁﬁ%?mﬁ&epr%?%%&ss erved
when usiing.tihenQs J56,2PBSA BER althng YitBufd ariof ree of any test
corrpound1 was defined to be 0% fo owed y 15%%@%%%9 the resulting data to
the curve-fiThé fguphacHNFL6BYE MO Whe daRblead sheethysaft Wedr@leXbDinI9r

G aph-Pad-Prismto thus determ ne the EC50 which was the concentration of
t he2@ onpodridreatestiienacedctipn ysoluti@n ofass0MintRireed es WG s Thusheobtaaiined ar e
summari zed in the fol Inovvi%% éa@ld‘e é ZQII n addition, Itjhe same |
EC50- def¥rhiPhi Aige r BEBaar &l de'ely-ahal éNukrrbobenzoxy-L-glutamic acid o
‘benzyl ester, 3.24 g, 8.72mM), triethylamine (1.34mL, 1.1 eq., 9.59mM), HOBt -
H20 (1-hydroxybenzotriazole hydrate, 1.47 g, 1.1 eq., 9.59mM) and WSC - HCI (1.84
g, 1.1 eq., 9.59mM). The temperature of the reaction solution was gradually
25  raised and stirred at room temperature overnight (16 hours). Then the reaction
solution was concentrated under reduced pressure, ethyl acetate (200mL) was
added to the resulting residue, and the organic phase was then washed with water
(80ml), twice with a 5% aqueous solution of citric acid (80mL), with a saturated

common salt solution (80mL), twice with a 5% aqueous solution of sodium

30  hydrogen carbonate (B0mL) and with a saturated common salt solution (80mL),

22



repeat ed except for using other d peptides as Conparative Exanples. The
results thus obtained are summarized in the following Table 2. Table 1
Compound EC50, ft M7 -AQu-Nva 0.12 y -GQu-Ne 4.41 Table 2 Conpound
EC50,1.1. 1VI 7- - Qu - Abu0.21 7- -AQu-Ala 1.24 7 -Ju-Val 1.03

and then the organic phase was dried over anhydrous magnesium sulfate. The
magnesium sulfate was removed through fltration and the filtrate was
concentrated under reduced pressure. The resulting residue was recrystallized
from ethyl acetate and n-hexane, the crystals thus obtained were collected through
5 fltration and dried wunder vreduced pressure to give crystals of
Z-Glu(Nva-OBzl)-0Bzl (4.05 g).
To a mixed solution of ethanol (150mL) and water (30mL), there were added
Z-Glu{Nva-OBzl)-OBzl (4.05 g) and 5% palladium on carbon (5% palladium/carbon,
0.70 g) and a catalytic reducing reaction was carried out at 50°C overnight (14
10 hours) in a hydrogen gas atmosphere. Water (50ml) was added to the reaction
system in small portions during the reaction. The palladium/carbon was removed
from the reaction system through Altration and the resulting filtrate was
concentrated under reduced pressure. The residue was recrystallized from a
small amount of water and ethanol to thus give 7-Glu-Nva (1.50 g) as white
15 crystals. Further, the crystals were dissolved in water (100mL) followed by the
lyophilization of the solution to give 7 -Glu-Nva (1.27 g, 5.18mM) as white powder.
The characteristic values thereof will be given below:
ESI-MS: (M+H)* = 247.1; (M-H) = 245.2,
'H-NMR (400 MHz, D20): & (ppm): 0.77 (3H, t, J=7.3 Hz), 1.18-1.33 (2H, m), 1.50-
20 1.73 (3H, m), 1.97-2.08 (2H, m), 2.36 (2H, dd, J=.6 and 8.4Hz), 3.68 (11, t, J=8.4Hz),
4.15 (1H, dd, J=5.2 and 8.8Hz).

(Synthetic Example 2} Svnthesis of v -Glu-Nle ( 7 -L-glutamvl-L-norleucine)

(Comparative Examnple):

There were dissolved, in methylene chloride (CHzClz, 30mL), Boe-Nle *
256  0.2AcOEt (t-butoxycarbonyl-L-norleucine + 0.2M ethyl acetate, 0.51 g, 2.00mM) and
benzyl alcohol (0.24 g, mM). Then there were added, to the resulting solution,
DMAP (4-dimethylaminopyridine, 0.05 g, 0.2 eq., 0.40mM) and WSC - HCI (1-ethyl-
3-(3-dimethylaminopropyl)-carbodiimide hydrochloride, 0.43 g, 1.1 eq., 2.20mM),
while maintaining the reaction solution at 0°C. The temperature of the reaction

30  solution was gradually raised and stirred at room temperature overnight (16
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7 -Au-theu 3.06 7- -AQu-Cys 0.16 7 -GQu-Ser 11 7 -Qu-Thr 6.97 7 -Au-Ab
15. 4 When conparing with other dipeptides, y -Au-Nva was found to
have a strong CaSR agoni st activity conparable to that observed for 7
-Qu-Cys. It has 10 been known that a | ow nol ecul ar wei ght peptide
possessing a CaSR agoni st activity is useful as a kokum -inparting agent
(see PamenngoThﬂEmheﬂﬂgﬂémdﬁmeﬂmabumemnaamuanﬁbnﬂﬂmghyhméd;ﬁsmauggested
that 7 -d u-Nva woul d be able to serve as a particularly excellent

kokuni - |eﬁ1b\ér9tcf~’"rﬁ§e AL Bl tp: thevardtiPRolsgHe KRR DIPiIEd ﬁ@lSAct ivity

151 n thi t f th t
kokzni-: exa ﬁfSQ%ﬁ9F¥?'®ﬁ@%$qWH V%%p %q%ﬁgﬁ?ﬁFﬁW en@%?é“é@ﬁﬁuatlon
test. T*O:B(ﬁnﬂjlamﬂ babl VSt SERRNYn %}éﬁlsldﬂ}do%n(i%bﬁﬁd ﬁ@lﬁiok GAf hed; Qgéeo%(s\cor di ng

to the followng procedures: The intensity o um - nmparting
acti ¥i t yolobisercy eclifior hyeRefert @3borcoaEmE) Avab tidet eiRianedudsedcididg observed

when bl ending 0.00001 to 0.5 g/dL of the correspondi ng test conpound to the
di stil | editwert @ﬁmtdﬁ®aLhiﬁ@i§b@mdhﬁgMﬁﬁaﬁapba$0ﬁ®5 dpiefl pyei modydtousaci d
mnopho%?ahg%tegm Os&?atg/ d’h)le magnesmm sulfate was removed through filtration and
the filtrate was concentrated under reduced pressure to thus give Boc-Nle-OBzl
(0.61 g, 1.90mM) as an oily product.
10 To Boc-Nle-OBzl (0.61 g, 1.90mM), there was added a 4N HCl/dioxane
solution (9.40mL) and the mixture was stirred at room temperature for one hour.
The reaction system was concentrated under reduced pressure to remove the
dioxane, n-hexane (5.0ml) was added to the resulting residue and then the
resulting muxture was concentrated under reduced pressure. In this connection,
15  the latter two steps were repeated three times to thus obtain H-Nle-OBzl * HClin a
guantitative yield.

The resulting H-Nle-OBzl + HC] was dissolved in methylene chloride (30mL)
and the resulting reaction solution was maintained at 0°C. To the reaction
solution, there were added Z-Glu-OBzl (N- ¢ -carbobenzoxy-L-glutamic acid @

20 -benzyl ester, 0.70 g, 1.90mM), triethylamine (0.29mL, 1.1 eq., 2.10mM), HOBt -
H:0 (1-hydroxybenzotriazole hydrate, 0.32 g, 1.1 eq., 2.10mM) and WSC- HC1 (0.41
g, 1.1 eq., 2.10mM). The temperature of the reaction solution was gradually
raised and stirred at room temperature overnight (16 hours). Then the reaction
mixture was concentrated under reduced pressure, ethyl acetate (100mL) was
25  added to the resulting residue, and the organic phase was then washed with water
(30ml.), twice with a 5% agueous solution of citric acid (30mL), with a saturated
common salt solution (30ml), twice with a 5% aqueous solution of sodium
hydrogen carbonate (30mL) and with a saturated common salt solution (30mL),

and then the organic phase was dried over anhydrous magnesium sulfate. The

30  magnesium sulfate was removed through filtration and the filtrate was
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5 sodiumchloride (0.5 g/dL). In this connection, when a sanple showed an
acidic nature upon the dissolution of the test conpound as conpared wth
the test conpound-free control, the pH value of the sanple was adjusted,
using NaCH, to a level of the pH value (observed for the control) 0.2
prior to the practical use of the sanple in the evaluation. The eval uation
criteri @oideptassdnBdet GediRe@prEQuLOWSILelR RN Mlsidd RAL NhervStliong: 3

poi nts; very strong: 5 points. Mreover, to nmake nore clear the criteria,
t he i ni tiioah etlad bectatrchrtdhe hekadd, ehafyemldt Gstebofin@d waraedlatte@tyromghe set at
3.0 points, respectively. The scoring or rating was carried out using the
net hod SRtRiipe sl e HifY nomeespeernesal Ipyessire wae caivei edystals byofwr i ti ng

each cor, dj I straight Iine on which points correspondi ng
to -5 - %@fﬂ%?ﬁgﬁﬁgﬁ%@%?@& cated. The panelists used in this test were
defiped to bg,RehERASHERANRLIRERD (RNPRUGH wat&ng?ﬂq,%@%@ﬁe Qacgeasoni ngs

for foods over not |ess than one year of the cunulative tine period and who
coul d j Wd@RI(NhaOBzhe Bl f(i 66 eneadism pdiddiimhen debyween: paHdium@ashéd,y and y
-G u-Val-AJy added to a solution having umam / salty taste is about 10
times (W0 @ eonfi raraiygictieduebi IreasiiopOwes cahréskopers SAE avermegul @
intervals). The evaluation was carri out_at_n (the nunber of panelists
used) = highis) i e et PERCSHPREF- ¢ YRR (HITREARoe 2O0EL thrdneeachen
taste-d [ er—n e i 2 seconds
arter tReaonn e O REh e g ROk P KRR AR AR { e

"m dol ef@fd efhet a&icBion MBABEM! BSoligst Bitaeel apremte deteehedstipaceabter. The
test conmpound wi dely 25 showed the kokum -inparting activity over the

f or egoi ngnaeangeedfindencehtaedt prepsurher 8ot radided. wibweugstallized fresubt s

observed for typical concentrations thereof are summarized in the foll ow ng
Tabl e 35mall améunt of wageypng efhangl todhys gaye- orylu-le @ 21 ©yas hygrosgpnic val |, 7
-Qu-Ala.a 7 ~ QG U= Ser wer i kew se_knspected f thei r, kokum -inparting
o f oot Lonata oo Rae JhSak SRN A AP kS Blou Ik o f &L I b OB & ne

are al s dphatAdiohns fiablButdon tol@bé & I31CARWNE LoMOmMNIA itk pheRsi ty of
kokum Sensory Eval uation Profile Initial Taste M ddl e/ After Taste
Confls ol The characteristic values thereof will be given below:

ESI-MS: (M+H)* = 261.1; (M-H) = 259.0.

‘H-NMR (400 MHz, D:0): & (ppm): 0.79 (3H, t, J=7.1 Hz), 1.18-1.30 (4H, m), 1.60-

1.70 (1H, m), 1.70-1.80 (1H, m), 2.04-2.10 (2H, m), 2.38-2.44 (2H, m), 3.73 (1H, t,

J=6.3Hz), 4.19 (1H, dd, J=5.0 and 8.8Hz).

20 (Test Example 1} Preparation of CaSR-Expression Plasmid

A CaBSR-expression plasmid was prepared according to the following
procedures:
There were synthesized synthetic oligo DNA used for the PCR procedures
{.e., forward primer (Sequence No. 3:
25  ACTAATACGACTCACTATAGGGACCATGGCA- TTTTATAGCTGCTGCTGG) and
reverse primer (Sequence No. 4: TTATGAATT- CACTACGTTTTCTGTAACAG) on
the basis of the DNA sequence registered at NCBI (CaSR (calcium receptor):
NM_000388, Sequence Nos. 1 and 2).
The PCR procedures were carried out under the conditions specified below

30  using cDNA (available from Clontech Company) derived from human kidney as a
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00 7-Gu- vVal-Ay 0.001 3.0 3.0 Mainly,thenell owness, the dense-feeling,
and the growh were enhanced. 7 -G u-Nva 0.0001 3.6 2.8 Mainly the initial
and mddl e tastes were enhanced. 7 -d u-Cys 0.01

material, while using the foregoing primers and Pfu Ultra DNA Polymerase

(available from Stratagene Company): The reaction system was processed at 94°C

for 3 minutes and then at 94°C for 30 seconds, at 55°C for 30 seconds and at 727C

for 2 minutes, wherein these steps were repeated over 35 times and the system

5 was finally reacted at 72°C for 7 minutes. The reaction system was then

subjected to electrophoresis treatment through agarose as a support, the agarose

was stained with a DNA-staining agent and then it was irradiated with UV light

rays to detect whether the cDNA was surely amplified by the PCR procedures or

not. At the same time, the electrophoresis pattern was compared with the DNA

10 marker whose electrophoretic size had been known to thus confirm the chain
lengths of the PCR products.

Plagsmid vector pBR322 was cleaved with a restriction enzyme EcoRV

(available from Takara Co., Ltd) and the gene fragment amplified by the PCR

procedures was ligated with the plasmid vector at the cleaved site, using Ligation

15  Kit (availabhle from Promega Company). The cells of Escherichia coli DH5

strain were transformed with this reaction solution, followed by the selection of the

transformants containing the plasmid in which the PCR-amplified product had

been cloned and further the PCR-amplified product was confirmed by the
DNA-base sequence analysis.

20 This recombinant plasmid was used for the establishment of a human

CaSR-expression plasmid hCaSR/pcDNAS3. 1.

(Test Example 2); Evaluation of CaSR Agonist Activity

293E Cells (EBNA1l-expresion HEK293 cells, ATCC No. CRL-10852) were

cultivated in DMEN/Ham's-F12 (3.15/mL glucose-containing Dulbecco’s modified

25  Eagle medium, available from Nakaraitesk Company) supplemented with 10%
fetal calf serum, in the presence of 200 i g/mL of G418 (available from Genetisin).

The cultured cells were inoculated in F25 flask at a density of 3x108 cells/10 mL,

the flask was allowed to stand over 24 hours in a CO: incubator (5% CO2, 37C),

and then the human CaSR-expression plasmid hCaSR/peDNA3. 1 was transformed

30 or transfected with a reagent for transfection Fugene6 (available from Roche
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3.1 3.1 Mainly the mddle and after tastes were enhanced and the sanple
gave out a slight odor of sulfur. 7 -Gu-Val 0.01 3.1 2.4 The after taste
was quite weak. 7 -GQu-Ala 0.2 4.5 4.3 Mainly the tastes simlar to the
and sweet tastes were enhanced on and after the initial taste stage.
-Qu-Ser 0.2 3.6 3.0 The initial taste was strong, but off-flavor were

sour

recogni Z&Gupany). The transfected plasmid was maintained in a CO: incubator over 6 to

10

15

20

30

7 hours, then the cells were recovered using a 10% fetal calf serum-containing
DMEM/ Ham'’s-F12 and the cells were inoculated in each well of a poly-D-lysine
coat 96-well plate (BD-Biocoat) at a density of 70,000 cells/well.

The 96-well plate was allowed to stand over 24 hours in a COs incubator,
then the culture medium was removed from each well of the 96-well plate in which
the cells were inoculated, followed by the addition, to each well, of a Ca?
fluorescent indicator Calcium 4 Assay Kit (available from Molecular Devices
Company) dissolved in Assay Buffer (containing 146mM of NaCl, 5mM of KCI,
1mM of MgS0,4, 1 mg/mL of glucose, 20mM of HEPES (pH 7.2) and 0.75 to 1.25mM
of CaCly) in an amount of 200 ¢ Vwell, and subsequently allowing the 96-well plate
to stand at 37°C for one hour and then at room temperature for 10 minutes so that
the indicator was incorporated into the cells.

To each well of the 96-well plate, there was added each test eompound
dissolved in a 0.1% BSA-containing Assay Buffer in an amount of 50 ¢ l/well and

then any change of the intensity of fluorescence was monitored over 3 minutes

~using FLEX Station (available from Molecular Devices Company).

{Method for the Determination of ECse):

The difference (RFU (Max-Min)) between the maximum and minimum
fluorescent intensities observed for each well before and after the addition of each
specific test compound was determined by the automatic calculation using FLEX
Station.  The activity rate was calculated while the RFU (Max-Min) value
observed when adding the compound at the maximum concentration was defined
to be 100% and the RFU (Max-Min) value observed when using the 0.1%
BSA-containing Assay Buffer free of any test compound was defined to be 0%,
followed by subjecting the resulting data to the curve-fitting procedures using the
spreadsheet software Xfit or Graph-Pad-Prism to thus determine the ECs which
was the concentration of the compound at the activity rate of 50%. The resulis
thus obtained are summarized in the following Table 1.

In addition, the same ECss-determining procedures used above were

27
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Thus, it was found that 7 -d u-Nva possesses an excell ent kokuminparting
activity and that it is also excellent in the rising of the initial taste
with 5 respect to the taste-devel oping or seasoning pattern. This
excellent rising of the initial taste observed for 7 -G u-Nva is one of
extrenely advant ageous points thereof as conpared with that observed for 7
- G u- Cysepdieexeint fof usTathvedipeptadast sa¥aapd@nive MRanpfesst aklrbinitsand this
is also an advant ageous point as conpared with 7 -d u-Cys. Regarding the
kokuni - ithpapbtiamepdaaeisuimyarized-igthe fwvhag TableGhi gh titer superior to those
of the conventionally known di peptides. In addition, -d u-Nva has a short
chain length since it conprises only two am no acid residues. Accordingly,
it can rehat{vely easily be prepared at a |ow cost as conpared with the
preparation of .any tr peptide conprising 3 amino acid residues and
accordingly, thecageahqof the present goyentipon is likewi se quite

advant ageous f rem-the-i-ndustri-al-—standpoi-nt—Exanple 2. - Efif ect of 7

-d u-Nva on Basif-GluBva- 3 u-Nva is an fnitial taste type di peptide.
However, it was i i i i xpressed its
kokum -inpartif ared wth the
conventional | y Known i nitial taste type di peptide showing high titers such
as |?-du-Abu and 7 -G u-Val, On the other hand, it was also found that if
conpari IJJQS di peptide with the conventional 10 mddle/after taste type
tripeptides Such as 7 -Qu-Cys-Ay (glutathione) and y -Qu-Val-Ay, the
di pepti de coul dcgiighena mredi atel y express thg kokuminparting effect. The

D
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of 0.5% by mass

5 conn CLIOH, SUCch char
vagﬁfi& s havi ng hi gh

Ly e sensory eval ug
Pﬁg%%gggé' Commerci al l)y"avai |l abl e_typical |
powdery 20 for mwas, di;spersed in waterg g a concentration
to thus form a-herbltspi-ce-solution.—Thi-s-solution-was adnixed with 7
-Qu-Nva, 7 -G u--GhssS&ay, or 7 -Au- Alu as a test conpound. According to
t he paired conpartson—test,;—the panehists-—were—t+teguested—to conparatively
eval uate the fpln-Gw-Agrthree sanpl es [@h@7to judge that "either of them was
fTavor 25 and tasteiof the herb/spice

preferred since |§ coyl d ennance the
sol ution without - Hﬁ%é1ng t he bal ancd Yet ween thent': (1) 0.02% by mass of 7

-G u-Cys-dy whose kokum -inparting activity was 1dentical to 0.00015% by
mass of 7 -Au-Nva; (2) 0.00015% by mass of 7 -G u- Abu, the amount of
which was i d@foh Ckn @i FRA 1R PYgREROT + (arlhva V& roll @ Q3% by mass
of 7 -d u- Abu whose kokum -inparting activity was identical to that
300bser vigdnf @uSG A0S Uctiyityraaspafahle td3 it Nsgervdhrpan@lu-Sys Usedsi n this
test were defined to be persons who had been engaged in the devel opment of
seasbni g fepvwhotd ovey meltechlassweighh renEdy awpsespinghe Cafiil aonise ti ne
period and .who coul.d ju that the differencg in the titer bet. n 7

P - Oy B i B IRy p o T 4o PR D ORAPPHG LRBF T Sal {y
taste | §b¢§%‘?ﬁ£d 119(;0&!11&1[51%], {twh b&&e%%fﬂh%‘ PLlu-Nva would be able to serve as a

particularly excellent kekumi-imparting agent.

Example 1: Evaluation of Kokumi-Imparting Activity

15 In this example, 7 -Glu-Nva was inspected for the intensity of its
kokumi-imparting activity according to a quantitative sensory evaluation test.

This quantitative sensory evaluation test was carried out according to the

28



5the ability of these persons at regular intervals). The eval uati on was
carried out at N (the nunber of panelists used) = 9. The foll ow ng
Tabl e 4 shows the nunber of panelists who judged that 0.00015% by mass of 7
-Au-Nva was "rather preferred since it could enhance the flavor and taste
of the herb/spice solution w thout changi ng the bal ance between 10 thent.
The her Bslieamdg orosgueass Aeeimedsify ahvhe kek piraninga et ongivitg dheelvabifat ae
certainly showed the desired effects, but the results observed for basil
are showicagest sempyppd ias delaipined dtet gelue observed winep Mandeng @80P¢kta hus

obt o e g S e SRR e e e e Shove such s U
Lo, SIS Bl ok A SRR SOV Y LS,
i denti cabdiugn onRri@eablieg/dl). kentthe @asesidf, WHon @REmMHE) sholdfdl 4RO Sanpl e
Conc. Sanple Conc. No. of (W% (w% Panelists*
nature upon the dissolution of the test compound as compared with the test
compound-free control, the pH value of the sample was adjusted, using NaOH, to a
level of the pH value (observed for the control) £ 0.2 prior to the practical use of the
sample in the evaluation. The evaluation criteria are assumed to be as follows:

10 control: 0 point; strong: 3 points; very strong: 5 points. Moreover, to make more
clear the criteria, the initial taste and the middle/after taste of 7y -Ghui-Val-Gly
were set at 3.0 points, respectively. The scoring or rating was carried out using
the method of line scale and more specifically, it was carried out by writing each
corresponding score on a straight line on which points corresponding to -5 ~ 0 ~ 5

15 had been indicated. The panelists used in this test were defined to be persons
who had been engaged in the development of seasonings for foods over not less
than one year of the cumulative time period and who could judge that the
difference in the titer between 7 -Glu-Cys-Gly and 7 -Glu-Val-Gly added to a
solution having umami/ salty taste is about 10 times (while confirming the ability

20 of these persons at regular intervals). The evaluation was carried out at n (the
number of panelists used) = 4. In this connection, the term “initial taste” means
the taste-development detected during the term extending from 0 to 2 seconds
after the sample 1s kept in the panelist’s mouth, while the term “middle/after taste”
means the taste-development detected thereafter. The test compound widely

25  showed the kokumi-imparting activity over the foregoing range of concentration
thereof added. However, the results observed for typical concentrations thereof
are summarized in the following Table 3.

In addition, 7 -Glu-Val-Gly, 7 -Glu-Cys, 7-Glu-Val, 7-Glu-Ala and 7

-Glu-Ser were likewise inspected for their kokumi-imparting effect according to the

30  same procedures used above. The results obtained are also listed in Table 3.
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(1) 7 -Au-Na0.00015 7 -Au-Cys-@y 0.02 9/9** (2) 7 -du-Nva 0.00015 7
-3 u-Abu 0.00015 9/9** (3) y -dAu-Nva 0.00015 7 -3 u-Abu 0.003 8/9*** 20*:
The nunber of panelists who judged that r -d u-Nva was rather preferred
since it could enhance the flavor and taste of the solution of basil

bel ongi ng to Labi atae, w thout changing the bal ance between them **: The
result iTadiecates that 7 -AQu-Nva is rather preferred since it can enhance

t he fl avor—and—taste ofrthe—sotutton—of-basit—bel-onging—to—tabtatae
wi t hout (ohvaregindg, £hec. ba| Bricesibetidieénmt henyerabryalsilgnaiién Baofile] evel of 1%
(g/dL) - Initial | Middle/After
Taste | Taste
Control - 0 0
T -Glu- | 0.001 3.0 3.0 Mainly, the mellowness, the
Val-Gly dense-feeling, and the growth were
enhanced.
v-Glu-Nva | 0.0001 |36 2.8 Mainly the initial and middle tastes
were enhanced.
7 -Glu-Cys | 0.01 3.1 3.1 Mainly the middle and after tastes
| were enhanced and the sample gave
out a slight odor of sulfur.
7 -Glu-Val | 0.01 3.1 2.4 The after taste was quite weak.
7-Glu-Ala § 0.2 4.5 4.3 Mainly the tastes similar to the sour
and sweet tastes were enhanced on
and after the initial taste stage.
7 -Glu-Ser | 0.2 3.6 3.0 The initial taste was strong, but
off-flavor were recognized.

Thus, it was found that 7 -Glu-Nva possesses an excellent kokumi-

imparting activity and that it is also excellent in the riging of the initial taste with

5  respect to the taste-developing or seasoning pattern. This excellent rising of the
mitial taste observed for 7-Glu-Nva is one of extremely advantageous points
thereof as compared with that observed for 7 -Glu-Cys. Moreover, 7-Glu-Nva is

also excellent in its stability and this is also an advantageous point as compared

with 7 -Glu-Cys. Regarding the kokumi-imparting activity, 7-Glu-Nva has a

10 high titer superior to those of the conventionally known dipeptides. In addition,
v -Glu-Nva has a short chain length since it comprises only two amino acid

residues. Accordingly, it can relatively easily be prepared at a low cost as
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***: The result indicates that 7 -GQu-Nva is rather preferred since it can
enhance the flavor and taste of the solution of basil belonging to
Labi at ae, w thout changing the bal ance between them at a significant |evel
of 5% The foregoing results clearly indicate that y -d u-Nva shows the
followi ng 5quite remarkable effect: it can "enhance and nmake, nore
f avor ablcemptteel Withvbe pasgireiast ef ofy hrarepsidandihprissg & esiintesdid eebiduesm t he
pl ants bel onging to Labi atae wi t hout changi ng the bal ance between theni,
when cofPAricHy dHdm e Pae R idae sErt B epBrn T kerise gyt a8V maERPR}shi gh
kokum - if{{)pn‘?‘{ﬁé ng act ilv'_ti S. %uch as -Qu-Cys-Ay and 7 -d u-Abu at

i B & 6rPekh

concentrati ons caﬁtar ibiting the same 10 kokum - inparting

activi tigggmgrxanpkss -0f » tdne. 0es bs pargl/ or spices derived fromthe plants

bel ongi ng t0 Labiatae include a variety of plants, in addition to beefsteak
pl ant and bagi-{zlu-&lviaSis 0r egamnioassagee dipyprielie. Japanese ithwak,fopappertm nt,
berganot, marjoram mnt, |avender and rosemary and they have w dely been
used, t htstgedute thredipsplide, it rexpiorsed fstlnkeami-iswasong wffsct sodipstiosauces,
processe at roduct s, and r oduct.s, and

Cont eot PHRATY 1atc RudP R T e T iRl eAGRAL HeBTdiStas datieababe, y
-4 u- Wa@e@wdg BRI %%ﬂgcﬁeg Oé&#{@%a@&p}bneﬁ %v.%gﬁm @5 kifie Qfpdy00ds

whi ch na use o r spices derive romthe plants belonging to
Labi at aganat itawh®Wwostind Whkt €f tshpgritd ehisaliBe @iday with thel Ed&enab@4Nt and
therefore, the use thereof is quite advantageous fromthe industri al
20sfiandpoidie/af@Exaapteet:e Eifeptitenbuch a@ u-MNvaConGM §dutathione) and ¥ d u- Nva

is an initial ste type dipeptide. However, it was found that when eating
the di pe$%4-§%{~&ﬁ@ Expr GRS t@u%okwe—ilmwlﬁw ePHEets 4RE Kekimsh,

slightl r o] I ] initial taste .type. dipeptide
show ng){rEE%%]t?lggn&felcge;@%slgg%ﬂgs?ﬁggqh%&%%ﬁe%ak ‘ 591\%0? %né)égltnﬁém t her
hand, i hav@sealsa fhourshd fHatod fHpicawmaari Ryt séjn@m%pzehdﬁtmmmmeat
conventional mddle/after taste type tripeptides such as 7 -Gu-Cys-Ay

(gl ut at kibarke)r -&id-Nva GhueVates@its, kéthenidingeptind e:ffvouldd quiiveyi tonedisat el y
express the kokum -i rrf)arti ng effect. The inventors of this invention have
t akéh nevkarge thatastp el e farpenaktheday anet e iIBoessgaedribagsnsletaihe | ke
whi ch e synchronized with the tinme at ;which 7 . -G u-Nva ¢ expr ess
s Kok RRPreieg afrectrafta a8 W Rt hdtednivailde RET T or the
former apgtiddie dviVERLANS KNAMEpAVeSs bt adathbemei.n detail. In this |
connection, such characteristics have not been recognized by other r -Qu
pepti des havMnge bpagHidekuthe terparnt evduaidretist and @etied bty acoMing to
specifically, the sensory evaluation test was carried out according to the
fol | owi Hef Bﬁ/}@zfymp@@edwmﬁemqwaammd@ﬁb typisal perhdneati enpevdespybeans

and_barl.ey) for,.popular use was dispersed i [ water in_a concentration
o 100Ut ~racu BB YR Gnioe SORBRNEHOBT A 0k Wit torfis Bimvas. adm xed
Wi th 7 3 QisMWBsolitiodd WY Ss1didn Ak admiddde AR, 281, ANLEST, ‘BELE?W '

Accor di ng toﬂ}%/hé) ti%n pai red0 cgrr}?)ari saoﬁut est rre:trﬁgl I(\ngﬁ try t@est ,H@fiivfe

panel i sbs wefle- Abquest et tansanmaar akiorelny ©wak patved chephakdrowsnaghthr ee
sanpl es and to judge that "either of themwas preferred or favorable since
it coul darglistheere eqddstadoto epmdparagiyelyofvalurde ok Ubiloringfthaie samplehout

changi n he .bal ance .bet ween t heni': ) 0.02% b s of 7 -AuU-Cys-Gy
Whose. kORI ¥ ST g R TVIREY Was P§%%F@é&1@etl cnﬁgﬁeﬁ}g%whe flavor

25  and taste of the herb/spice solution without changing the balance between them”:

(1) 0.02% by mass of 7 -Glu-Cys-Gly whose kokumi-imparting activity was
identical to 0.00015% by mass of 7 -Glu-Nva; (2) 0.00015% by mass of 7-Glu- Abuy,
the amount of which was identical to 0.00015% by mass of 7 -Glu-Nva; (3) 0.003%
by mass of 7-Glu- Abu whose kokumi-imparting activity was identical to that

30 obsgerved for 0.00015% by mass of 7-Glu-Nva. The panelists used in this test
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15 mass of r -Au-Nva; (2) 0.0004% by mass of 7 -d u- Abu, the anount of
whi ch was identical to 0.0004% by mass of 7 -Au-Nva; (3) 0.003% by nmass of
7 -d u- Abu whose kokum -inparting activity was identical to that observed
for 0,0004% by mass of r -d u-Nva. The panelists used in this test were
defined to be persons who had been engaged in the devel opnent of seasonings
for foodeerevefinabto Hegessu2® vtthambnenyeggalfintthe deuwrtupathive sbhdmdiner i od and
who could judge that the difference in the titer between 7 -G u-Cys-dy and
7 - G u- Vel balyogaded less thar snavpenciaeichgulnmys fige wlqdamdewhg cadut 10

t whi, | f th bilit f th I t I .
The: evab s Gi7eass SErTIcEdT oht St NpiReRb Parbar of Tpaib | CHe CRdy < o )
25The f qldhoyidd xfauteoﬁ %Vﬁx{% WalBal rzp El@gb&ftnfﬂ Ligts. (Wﬁﬁel %PEhenhance

0. 0004% by mass o a was er pre erre since’i

the §1 avbé apidy bﬁﬁie@e @brsbhe aﬁ@égiﬂé@ﬁht@fvam.sal‘m Ehowitishangicagiddngicbal ance
bet ween t hent'. Fromthe results thus obtained, it could be

concl uded Maghe obimdes of ITanelists-Ned) 30shows such a renmarkabl e effect that it
can signifi C@ﬂ%\/lﬁy and extrerrel% enhance the fl avor_and taste of the m so
even in case eilavingelhile ¢t shaws (the ‘P(‘B’R’Bﬁﬁ Of/v@ﬁée@ﬂérf‘[’]il‘ta‘ll ged B¢ anot her

: l(i/\lt((’e/() t h?)\/éi@?%@o bqrf mggg ofal;ldGit?’N‘va-(fgabl %at“:her pref >30R smce 1Pcouie§erqgancecf‘%nc No. of
flavor and taste of the herb/spice selution without changing the balance between
10 them”. The herbs and/or spices derived from the plants belonging to Labiatae
certainly showed the desired effects, but the results observed for basil are shown as
the typical example thereof.
From the results thus obtained, it could be concluded as follows: 7 -Glu-Nva
shows such a remarkable effect that it can significantly and extremely enhance the
15  flavor and taste of the herbs and/or spices derived from the plants belonging to

Labiatae even in cases where the titers of the kokumsi are identical to one another

like the cases of {1) and (3).

Table 4

N=9

Sample Cone. Sample Conc, No. of
(wt%) (wt%) Panelists®

(1) 7v-Glu-Nva 0.00015 7 -Glu-Cys-Gly 0.02 9/9**

(2) 7 -Glu-Nva 0.00015 7 -Glu-Abu (1.00015 9/9**

(3) 7-Glu-Nva 0.00015 | 7v-Glu-Abu 0.003 gg s

20 *: The number of panelists who judged that 7 -Glu-Nva was rather preferred since
1t could enhance the flavor and taste of the solution of basil belonging to Labiatae,
without changing the balance between them.

**. The result indicates that 7 -Glu-Nva is rather preferred since it can enhance
the flavor and taste of the solution of basil belonging to Labiatae, without changing

the balance between them, at a significant leve] of 1%.

o
]
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Panelists* (1) 7 -G u-Nva 0.0004 r -Au-Cys-Ay 0.02 819** (2) 7 -du-Nva
0.0004 7 -G u-Abu 0.0004 9/9*** (3) 7 -Au-Nva 0.0004 r -d u-Abu 0.003
9/9*** 5 *: The nunber of panelists who judged that 7 -d u-Nva was rat her
preferred since it could enhance the flavor and taste of the solution of
m so, w thout changi ng the bal ance between them
***: The result indicates that 7 -Glu-Nva is rather preferred since it can enharnce
the flavor and taste of the solution of basil belonging to Labiatae, without changing
the balance between them, at a significant level of 5%.
The foregoing results clearly indicate that 7 -Glu-Nva shows the following
5  quite remarkable effect: it can “enhance and make, more favorable, the flavor and
taste of herbs and/or spices derived from the plants belonging to Labiatae without
changing the balance between them”, when comparing them with those observed
for 7 Glu peptides having high kokumi-imparting activities such as 7
-Glu-Cys-Gly and 7 -Glu-Abu at concentrations capable of exhibiting the same
10 kokumi- imparting activities. Examples of the herbs and/or spices derived from
the plants belonging to Labiatae include a variety of plants, in addition to
beefsteak plant and basil, anis, oregano, sage, thyme, Japanese mint, peppermint,
bergamot, mavjoram, mint, lavender and rosemary and they have widely been used,
throughout the world, in, for instance, seasonings, soups, sauces, processed meat
15  products, cooked and processed products and confectionery, including Italian meals.
As has been discussed above, 7 -Glu-Nva would permit the improvement of the
flavor and taste of foods which make use of herbs and/or spices derived from the
plants belonging to lLabiatae, at a low cost, while using the same only in a trace
amount and therefore, the use thereof is quite advantageous from the industrial

20  standpoint.

Example 3: Effect of 7 -Glu-Nva on Miso:

7 -Glu-Nva 1s an initial taste type dipeptide. However, it was found that
when eating the dipeptide, it expressed its kokumi-imparting effect and action,
slightly later as compared with other known initial taste type dipeptide showing

25  high titers such as 7 -Glu-Abu and 7 -Glu-Val. On the other hand, it was also
found that if comparing this dipeptide with the conventional middle/after taste
type tripeptides such as 7 -Glu-Cys-Gly (glutathione) and 7 -Glu-Val-Gly, the
dipeptide could quite immediately express the kokumi-imparting effect. The
inventors of this invention have taken note of this point and have searched for

30  seasonings or the like which may be synchronized with the time at which 7
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**: The result indicates that 7 -GQu-Nva is rather preferred since it can
enhance the flavor and taste of the solution of mso, wthout changing the
bal ance between 10them at a significant |level of 5% ***:. The result
indicates that 7 -Au-Nva is rather preferred since it can enhance the
flavor and taste of the solution of mso, wthout changing the bal ance

bet ween -GheNvaatanaessigritkikoanmifeyettief effdt aThecfiotegoiing adsntbs shecl earl y
indicate that 7 -G u-Nva shows the follow ng 15 quite remarkable effect: it
can "enthapiCecldng fERe: andhilee 1pBEaB heve ineestizatesk themy in detedl ofinho wi t hout
changi ng,_t he bal ance, bet ween. t hent en conpari them with those observed
For 5 oo B PR R P STk MR ok bt B R P e Ut eSS HERISS 7

- G u- Oy 95:Gh¥e BB 1dbku @i YmPARMin Rl PREE AL ALY ONS capabl e of exhi biting the
sanme kokum -1 nparting activities. Mso has wi dely been used in, for

i nst ance, 20M\seaspadifigdly, sluperabrbeeiinatisayes syvanchreieaked anddpioeessed
products. As has been discussed above, 7 -d u-Nva would permt the

i npr overfeatioBéwingeptdcedipes:arfdornmsraaldf avedalslevnisoh(ingikdiense oibmirso, at a

| ow cost, ile . ysin he sanme only in g trace amount and therefore, the
use ¢ herl ey TR Palay St Aot e NG T Faco S AHAPG! .0 o 5Exanpl o
4. Effe f - - n UpPd.; : 7 - - .{.s_an
nitial aﬁ‘tasgttﬁélﬁ%?%%%% 8@8%\%%@ eSS Sh%q%'%hegx%éciétrng this
di pept i dglu-NvaexprasI8d.Gliis ok oKW -ANPAE hi G &ff @ithdand caslin®o &el ghtly

| ater as conpared with other known initial taste type di peptide show ng

hi ghtt i trensdscoohpasson 1@ umAbwdanehi7 te@)u-thal par@hstshereot heguiand, toi t was
also 5 found that if conpari this dipeptide with the conventional

mi ddl e/ &PEERTEIEE® cY§iHate trhepggwatgsﬂsra% ramplep ang i oylgedhgt (giEkaratthi one)
and 7 - - Val - i peptide cquld, guite i i at el xpress the
kokuni -%n%%lr‘?lan%%rf éed(;% Pai‘ﬁ%a%itlen%/%ﬁ? %rcsou%) “4 a}nge%gﬁf?ro’?’f}/%ggﬁfge ?t; n note of
thi s poisplutRAh RS wSBBLE NthAQF t1ROA N NASWOEN Tl T kB m%!is%z ssbe
synchroni zed with the tinme at ich 10 -d u-Nva can express its

kokum - iofipardiurgy et iveehoankbiacti v dayting dchugy emtranleetitdieot @so@ilofhyt he
former and the inventors have investigated themin detail. In this

conﬁiégt i-%%r‘f%u“érﬁlgelﬁ&vaa‘é%;é}-%ﬁfeéy ?Wéoﬁﬂ‘%@eﬁbl;éhé?moﬁtéﬂowh@hH‘éirs 7 -du
pepti des, havi [ okuni - i npar g\sef ctivi e

Cpect 11 Sty Pl @BAEKY et 1 oY Ek: Bt BF vt acBbFdPHg 1o

15t he f QIHRWIKRAuRE QGEIHLES ActiRITTRLS Akl YeaB YRIh 20LS |- QNRERQ (5??{5@1%’13 or

popul ar use was dispersed in hot water in a concentration of 33.3% by nass
t o t hus nismfar sBlwiian e pordisos aatdsupthid s veok Wefinad Wabeadpiosed With 7
-Gu-Nva, -Gu-Cys-Ay, or 7 -Gu-Abu as a test conpound. According to the
pai red ¢dipbrd Seen cestzederhidd dgyalopmeastof seadppinzanfel ifaxds aver @ot depaest ed to
co ratjvely 20 evaluate the follow ng three, sanples and to_judge that

o Bher MBS gt s Cpf Bt SPPBIRBE FRVbABEPE Shaan £o08udes ahcaet ho
f1avor bAS! 6 Qhe Lfter SOLMALON Rl QuRL VAL ging the

bal an.(:e.ﬁ ‘etrwegan the?wj‘: .1(1) 0. 612{% byil Ss gf&;tI ?%JR}U- az%ygﬁgsﬁé] d

kokuni - kslpéiohinGiactinhiigapsadtdenbbeal 10 m@s 00RAY OWiriaSE tBE a¥ilitd U- Nva;
(2) 0.0004% by mass of 7 -GA u- Abu, the amount of which was 25 identical to
0. 0004%bharaperayis 2t regwlaNveteryady). 0T003vs vy timagssofariied Ghuafdl(thhose
kokum -1 np r‘tipg activity was identical to that observed for 0.0004% by
mass of "PMher gL RREIS & eBhTet i sts used in this test were defined to be

per spns who n.&ngag d i h evel opment _of.. seasoni. ngs ,f gr  foods
_ove?é)not Ies?gggglﬁ&jolﬁg yea? Dpfgﬂ?‘&?éec(}:l_tgjrﬁlj a |rvgppﬁrr1r€ehsgsérwls}5)d3% AHEt coul d

j udge tb.eﬁoemeof%sg berenge.Nv &he fdthar pRetweelnde it ysiHd¥ @pd vy
-Qu-Val-G@y added to a solution having umam /salty taste was about 1

ti mes (fhvbeasonbbstendinget dvdutady bl hyisofwitihes ehpegingndeadialie@ubafveent erval s) .
The eval uation was carried out at N (the nunber of panelists used) = 9. The
fol | owi HeeTabl e 6 shows the number of panelists who judged that

From the results thus obtained, it could be concluded as follows: + -Glu-Nva

30  shows such a remarkable effect that it can significantly and extremely enhance the
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5 0.0004% by mass of 7 -d u-Nva was "rather preferred or favorable since it
coul d enhance the flavor and taste of the solution of tomato catsup w thout
changi ng the bal ance between theni. OQther sauces or the |ike conprising
tomato as an ingredient certainly showed the desired effects. However, the
results observed for tomato catsup are shown in Table 6 as the typical
exanpl e ftalver eafi thOFr oriltchmisveswhtin tdsas wOtraithediteist ofciwl kbdueniceand uded as
follows: 7 -d u-Nva shows _such a remarkable effect that it can

si gni fi dasittiop! shenexecteielile evrameritheatd Blor and taste of the tomato even
in casez%l\glgege the titers of the kokum were identical to one another |ike

t he cas i (1) and (3). Table 6 15 N=9 Sanpl e Conc. Sanple Conc. No. of
(Wt (P9 Panelists* (1) 7 -Au-Nva 0.0004 7 -G u-Cys-Qy
Sample Conec. Sample Conc. No. of
(wt%) (wt%) Panelists*
(1) 7-Glu-Nva 0.0004 7 -Glu-Cys-Gly 0.02 8/g**
(2) 7-Glu-Nva 0.0004 7 :Glu-Abu 0.0004 /g
(3) v-Glu-Nva 0.0004 7 -Glu-Abu 0.003 9fg**

5  * The number of panelists who judged that 7 -Glu-Nva was rather preferred since
it could enhance the flavor and taste of the solution of miso, without changing the
balance between them,

*%: The result indicates that 7 -Glu-Nva is rather preferred since it can enhance
the flavor and taste of the solution of miso, without changing the balance between
10 them, at a significant level of 5%.
**%. The result indicates that 7 -Glu-Nva is rather preferred since it can enhance
the flavor and taste of the solution of miso, without changing the balance between
them, at a significant level of 1%.
The foregoing results clearly indicate that 7 -Glu-Nva shows the following
15 quite remarkable effect: it can “enhance and make, more favorable, the flavor and
taste of miso without changing the balance between them”, when comparing them
with those observed for 7 Glu peptides having high kokumi-imparting activities
such as 7 -Glu-Cys-Gly and 7 -Glu-Abu, at concentrations capable of exhibiting
the same kokumi-imparting activities. Miso has widely been used in, for instance,
20  seasonings, soup or broth, sauces and cocked and processed products. As has
been discussed above, 7 -Gli-Nva would permit the improvement of the flaver and
taste of foods which make use of miso, at a low cost, while using the same only in a
trace amount and therefore, the use thereof is quite advantageous from the
industrial standpoint.

25  Example 4: Effect of 7 -Glu-Nva on Tomato Catsup:




0.02 9/9** 1 (2) i- -Au-Nva 0.0004 7 -G u-Abu 0.0004 9/9** (3) 7

-G u-Nva 0.0004 7 -G u-Abu 0.003 9/9** *: The nunber of panelists who
judged that 7 -G@ u-Nva was rather preferred since it could enhance the
flavor and taste of the solution of tomato catsup, w thout changing the

bal ance between them
7 -Glu-Nva 1s an initial taste type dipeptide. However, it was found that

when eating this dipeptide, it expressed its kokumi-imparting effect and action,

slightly later as compared with other known initial taste type dipeptide showing

high titers such as 7-Glu-Abu and 7-Glu-Val., On the other hand, it was also

5 found that if comparing this dipeptide with the conventional middle/after taste

type tripeptides such as 7 -Glu-Cys-Gly (glutathione) and 7 -Glu-Val-Gly, the

dipeptide could quite immediately express the kokumi-imparting effect. The

mventors of this invention have taken note of this point and have searched for

seasonings or the like which may be synchronized with the time at which 7

10 -Glu-Nva can express its kokumi-imparting effect and activity to thus enhance the

taste of the former and the inventors have investigated them in detail. In this

connection, such characteristics have not been recognized by other 7 -Glu peptides
having high kokumi-imparting effect and activity,

More specifically, the sensory evaluation test was carried out according to

15 the following procedures: Commercially available tomato catsup for popular use

was dispersed in hot water in a concentration of 33.3% by mass to thus form a

solution of tomato catsup. This solution was admixed with 7 -Glu-Nva, 7

-Glu-Cys-Gly, or 7 -Glu-Abu as a test compound. According to the paired

comparison test method (pair test), the panelists were requested to comparatively

20  evaluate the following three samples and to judge that “either of them was

preferred or favorable since it could enhance the flavor and taste of the solution of

tomato catsup without changing the balance between them”: (1) 0.02% by mass of

7 -Glu-Cys-Gly whose kokumi-imparting activity was identical to 0.0004% by mass

of 7-Glu-Nva; (2) 0.0004% by mass of 7-Glu- Abu, the amount of which was

25 1identical to 0.0004% by mass of 7 -Ghi-Nva; (3) 0.003% by mass of 7-Glu-Abu

whose kokumi-imparting activity was identical to that observed for 0.0004% by

mass of 7-Glu-Nva. The panelists used in this test were defined to be persons

who had been engaged in the development of seasonings for foods over not less

than one year of the cumulative time period and who could judge that the

30  difference in the titer between 7 -Glu-Cys-Gly and 7 -Glu-Val-Gly added to a

36



**: The result indicates that 7 -GQu-Nva is rather preferred since it can
enhance 20t he flavor and taste of the solution of tomato catsup, w thout
changi ng the bal ance between them at a significant |evel of 1% The
foregoing results clearly indicate that 7 -3 u-Nva shows the foll ow ng
quite remarkable effect: it can "enhance and nake, nore favorable, the

t omat o fshavon lavthg aisbmieflty fore wastbnoe 0 thaas oniikgonénd satheediloenpri si ng
tomato wi.t hout 25 changi ng the bal ance between theni, when conparing t hem
with t hesehessReryad atfwguglr@wﬁéﬁ%i dde avalpasignhyghcdesied miut iatBaltbieng
activities suc? as .7/ -Gigigﬁf-(Hy and y -G u-Abu, at concentrations capable
of exhiﬁuFﬁﬁﬁo ﬁ%n§5ﬁ%u%3 ur-inparting activities. Tomato has wi dely been
used in, forrm [ r 0 d and
processed praduoras vRE RERRERLERs P Raely P laoRgH S BTG Perm ¢
t he bnprooerenby efast ke fIGIudIvands tagher pfefé0od sy Whigiblrakacusesngh tomat o,
at a low cost, while using the sane only in a trace anount and therefore,

t he use ephereoheiflivgupne tasdy afhthagebumnfof eemetrecsitndusithial cletgimgpdient . What

is clai i S: . A kokum -i nparting ent consisting essentially of
7 -4 u- %gg?nc?.beAWEW%ﬁ% ko&ﬁ}i‘ﬁr- P%‘b“ﬁ?t?rngl‘eagg%‘ﬁt CRBHPTIS| WA S 8RbI nat i on,
5(a) 7 - : : e Sty am no agids or )t i des
) o ol AN AO s G0l ALl SR AT BEL UB R PRRCT G5
am No a&hdafy cadlPiicNBodaiifl TBTel ¢/ iNtBypicat @apaknofeyherein Y represents
an amino acid or an amno acid derivative, 7 -Qu-Abu, 7 -Qu-Aa, y
-Auwedy, , Frongthe @pslts yhus@hhaiied, it Zoul@becThriudéd asGollowd 0Vatiu-Kvad u- O n,
Asp-dvy, Cys-dy, Cys-Met, Gu-Cys, @y-Cys, Leu-Asp, D Cys, 7 -d u- Mt
(0), y Stpwssychagquarkpblepffedy tha wf:ﬁmﬁzg,n%w@nﬁ%mmmely enlgmcedde,
-G u- Tay, %r 3 Gcli Wa Y S @hse_ %Ergatgoe)vén 7in _c%el'sl_v%k?el{"’e the _tgeys_ <|3fj the l%khgil‘\lr\_retrél'eu and
-3 u-Cys ( - B .

1dentical to one another like the cases of (1) and (3).

Table 6
15 N=9
Sample Cone. Sample Conc. No. of
{wit%) {wt%%) Panelists™
(1) 7v-Glu-Nva 0.0004 7 -Glu-Cys-Gly 0.02 g/
(2) 7v-Glu-Nva 0.0004 7 -Glu-Abu 0.0004 919>+
(3) v -Glu-Nva 0.0004 7 -Glu-Abu 0.003 9/9**

*: The number of panelists who judged that 7 -Glu-Nva was rather preferred since
it could enhance the flavor and taste of the solution of tomato catsup, without
changing the balance between them.
**. The result indicates that 7 -Glu-Nva is rather preferred since it can enhance
20 the flavor and taste of the solution of tomato catsup, without changing the balance
between them, at a significant level of 1%.
The foregoing results clearly indicate that 7 -Glu-Nva shows the following
quite remarkable effect: 1t can “enhance and make, more favorable, the tomato
flavor and taste of, for instance, seasonings and sauces comprising tomato without

25  changing the balance between them”, when comparing them with those observed
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3. A food conposition conprising 7 -@u-Nva in an amount ranging fromO.1
ppb to 1599.9% by mass. 4. The food conposition as set forth in claim3,
wherein it conprises 0.005 to 30 ppmby mass of 7 -G u-Nva; 0.01 to 10% by
mass of herbs and/or spices derived fromthe plants bel onging to Labi at ae;
and any other food ingredients. 5. The food conposition as set forth in
cl ai m 3,fomphgreln pavtidesphivgiag Gigd? kaku80-ipwmrdog byctiwsiss ofuch -a8 ur Nva; 0. 01
to 99. 9% gz HB%Q of nisﬁi gﬂd any ot her food inqredientsn 6. The food
conposi PO Cas Ceenfor rhIu-ADES &F APFenREPET fopad ¢ GhsrPDEEng LoD spwes0 ppm by
mass of ;- -Nva, 0. .01 10.99. 9% b ss of, tomat o; and. any other food

i ngr edi gﬁ%%x-%ggrt%%ﬁ%%ggg or #B?léﬁogﬁaﬁgwgeiyog e%rusﬁgvg’r’ gfé@,m% "8h

i nt er medi MBS edodiP br BLEPArh R8sl 006 1RR M?Q&ggsea%ﬁaﬁh&sﬂ% hgssteps of:
addi ng a flavor enhancer consisting essentially of y -G u-Nv a to food

i ngr &di dets diseidiské ahived, ng-GlueNvi egeldnermitaihe ioptrbanaddiyf eaofing ahhe
resulting mxture of the food ingredients. 30 8. The nethod for preparing a
f ood or tBe¢ef wges whichanaknver Hdeinate ats & fesit, whlepsing the sathooulyon bever age
as set forth in claim.,7 rein the step.f.or the adding the flayor
enhancer® &6hsP8IH aé@s@’rﬁ“%ﬁ’f%fus? %‘%—fﬁﬁlaguﬁ? f ‘E?d’t?glﬁ’ilécf?%t €conpri ses
the step,fs:GNhRLldiMg the concentration of 7 -Gu-Nva in the internediate
used for preparing a food or beverage to a level ranging from0.005 to 5
600, 000 ppm by mass. 9. The nethod for preparing a food or beverage as set
forth in claim8, wherein the nmethod further conprises the step of adding
an internediate for preparing a food or beverage to other food ingredients
while controlling the concentration of 7 -AQu-Nva in the resulting food or
beverage to-a level ranging from0.005 to 30 ppm 10 by mass. 10. The

met hod for preparing a food or beverage as set forth in claim8, wherein
the step for adding the flavor enhancer consisting essentially of 7
-Au-Nva to the food ingredients, while m xing themtogether conprises the
step of controlling the concentration of y -G u-Nva in the resulting food
or beverage to a level of from 150,005 to 30 ppm by mass. 11. The net hod
for preparing a food or beverage as set forth in any one of clains 7 to 10,
wherein the food or beverage is a food containing herb and/ or spice derived
froma plant belonging to Labi atae.
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12. The method for preparing a food or beverage as set forth in any one of
clainms 7 20to 10, wherein the food or beverage is a food containing m so.
13. The method for preparing a food or beverage as set forth in any one of
claims 7 to 10, wherein the food or beverage is a food containing tonato.
14. A food or beverage, or an internedi ate used for preparing a food or
bever agdVh@hackévediged in that it is prepared according to the nethod as
set forth in any one 250f clains 7 to 13. 15. A nethod for enhancing the
flavor and/or taste of a food or beverage, conprising the step of adding a

composi ! @kokAR HnBhiithe el UnlW Al Bol9Af A1 DeNPRRGE, 16. The .
met hod as set forth inclaim1lb, erein the flavor and/or taste- enhancing
30st ep 2sAaokQRedkolivifanipap@n$hgfnt comprising, in combination,
5 (a) 7-Glu-Nva; and
(b) cne or at least two amino acids or peptides selected from the group consisting
of 7 -Glu-X-Gly wherein X represents an amino acid or an amino acid derivative,
7 -Glu-Val-Y wherein Y represents an amino acid or an amine acid derivative, 7
-Glu-Abu, 7 -Glu-Ala, 7v-Glu-Gly, 7 -Glu-Cys, 7 -Glu-Met, 7 -Glu-Thr, 7 -Glu-
10 Val, 7-Glu-Orn, Asp-Gly, Cys-Gly, Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys,
7 -Glu-Met (0), 7v-Glu-7-Glu-Val, 7-Glu-Val-NHz, 7 -Glu-Val-ol, 7-Glu-Ser, 7
-Glu-Tau, 7 -Glu-Cys (S-Me) (0), 7 -Glu-Leu, 7 -Glu-lle, 7y -Glu-t-Leu and 7
-Glu-Cys (5-Me).
3. A food compbsi_tion comprising 7 -Glu-Nva in an amount ranging from 0.1 ppb to
15 99.9% by mass.
4, The food composition as set forth in claim 3, wherein it comprises 0.005 to 30
ppm by mass of 7 -Glu-Nva; 0.01 to 10% by mass of herbs and/or spices derived
from the plants belonging to Labiatae; and any other food ingredients.
5. The food composition as set forth in claim 3, wherein it comprises 0.02 to 80 ppm
20 by mass of 7 -Glu-Nva; 0.01 to 99.9% by mass of miso; and any other food
ingredients.
6. The food composition as set forth in claim 3, wherein it comprises 0.02 to 80 ppm’
by mass of 7-Gla-Nva; 0.01 to 99.9% by mass of tomato; and any other food
mgredients.
25 7. Amethod for preparing a food or beverage, or an intermediate used for preparing
a food or beverage comprising the steps of:
adding a flavor enhancer consisting essentially of v -Glu-Nva to food
ingredients, while mixing them together; and
optionally cooking the resulting mixture of the food ingredients.

30 8. The method for preparing a food or beverage, or an intermediate used for
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preparing a food or beverage as set forth in claim 7, wherein the step for the adding
the flavor enhancer consisting essentially of v -Glu-Nva to food ingredients
comprises the step of controlling the concentration of 7 -Glu-Nva in the
intermediate used for preparing a food or beverage to a level ranging from 0.005 to
600,000 ppm by mass.

9. The method for preparing a food or beverage as set forth in claim 8, wherein the
method further comprises the step of adding an intermediate for preparing a food
or beverage to other food ingredients while controlling the concentration of 7
-Glu-Nva in the resulting foed or beverage to a level ranging from 0.005 to 30 ppm
by mass.

10. The method for preparing a food or beverage as set forth in claim 8, wherein the
step for adding the flavor enhancer consisting essentially of 7 -Glu-Nva to the food
ingredients, while mixing them together comprises the step of controlling the
concentration of 7 -Glu-Nva in the resulting food or beverage to a level of from
(,005 to 30 ppm by mass.

11. The method for preparing a food or beverage as set forth in any one of claims 7
to 10, wherein the food or beverage is a food containing herb and/or spice derived
from a plant belonging to Labiatae.

12. The method for preparing a food or beverage as set forth in any one of claims 7
to 10, wherein the food or beverage is a food containing miso.

13. The method for preparing a food or beverage as set forth in any one of claims 7
to 10, wherein the food or beverage is a food containing tomato.

14. A food or beverage, or an intermediate used for preparing a food or beverage,
characterized in that it is prepared according to the method as set forth in any one
of claims 7 to 13.

15. A method for enhancing the flavor and/or taste of a food or bheverage,
comprising the step of adding a composition containing 7 -Glu-Nva to a food or
beverage.

16. The method as set forth in claim 15, wheyein the flavor and/or taste- enhancing

step 1s a kokumi-imparting step.
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