SPECI FI CATION Title of the Invention: FLAVOR- ENRI CHI NG 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 show ng a CaSR
agoni st activity. Moreover, the present invention also relates to a food
conposi tion which conprises a peptpgesfowoRg a CaSR agoni st activity in a
concentration of not less than a predeterm ned |evel. 10 Background Art

The consuners' denands on the taste and palatability of foods have recently
been increased due to, for_.in iversity of the human eating
habits. | nieRf&edorsniast i o{%@ﬁ?&@@‘&%ﬁ%@% ability of a food have
conventionally been expressed by the five basic tastes, in 15 other words,
sweet .taste, salty taste, sour taste, bitter taste and unmanm, but there has
correspondifgloy f2ggn 1 ncreased the needs for the devel opnent of an
excel l ent kokum -1 nparting agent capable of inparting, to a food, a

"kokumi ". KokuMiie NRaas avbamhe dihal t@aﬁn%kuﬁﬁ-ilﬁﬁ(aﬁ’&%ssag £08hY fycoEn'B?ex“ ve
basic tastes but also nmarginal tastes of the basic taste, such as

t hi ckness kolgmivimparngr ageotit Wwhich | cess) of aoppiidiiskonignd WASKOAYRIs2 @i, he

ot her hang@Ethe cal cium sensing receptor (CaSR) is also referred as the
cal ci um r SEEPYHY the Prrsens inyaatios Asegpipente ¢ Bed peropositiam wWhinhtcowlprises uaeptiety  of

bi ol ogi cal ctiQns wi.thin.the |iving.bodies and the substances possessing
such a Cagifgf“g'poan(:“‘agli R R 85%00386%8%9? Oggmjesﬁ ROAPLCHpANIGdAg ehgent (see
Pat enty Docunments | and 2 and Non-patent Docunent 3 as will be specified

bel ow). 25There woul d be a variety of taste-devel oping patterns in the

f or egoi ngBidkglourd Art I n this respect, there has been a need for the

devel opment of a kokum -inparting agent capable of inparting, to a food,
the kokum of TReoniupidisefemhands onabe éasteypd mivthbiiay ioh dodis Hiagh rdckitB been

Mbr eover, . t he bstance for jnparting the kokum would in general be used
in, for iW%‘F?fﬁ‘i e 1P BES e ta%%?féfméﬁ‘g& huyman e3{mgihabie bndbisichmattionrthé t s

stability. I t her ve. been.desired for the search for nost
of vari at ?ﬁ%g@%gg%%gﬁl&%‘* foﬁggg‘ges%?lﬁ‘am? ?@y &5 ﬁsﬂ%hﬂé?g%‘”ﬁi Bapic stes ity to
thus fi ndothdit wardsubkaneR, GARARIsR, Qburd BRAr biBY (RreKHdC YUMhm} Obuq)ttl;'e?% s bstance
(f oods or beverages), which shows a nore excellent kol cum’-inparting

ef fect, idorpiondiegly baen ingreksl chemieedsrpaht ilavglophdne 6f andkcdllaft HoRihiligdpartin
taste-inpartin ype. one, which is excellent in the stability and ich can
easily bé%EWdB%@ otafmpgrtipgyioch odapdkokgmi’s  Kiekiraipmeans gviagte tieat cannot be

kol cumi -i i e i.Sti 0 uch a substance as.well as a conpl ex
oku 1 rBeid 0, A3 dIIHELES L B d SRA 6T i Broice e St s
possessi ngickdiss, &aSR BARNIIFLIRESH] bhlihBS ahdnLQHRI nati on. On the other
hand, regarding some 7 -glutanyl peptides each carrying a 7 -glutam ne

resi die at thenhbet@hamhmal, tehelctef sentihg reeegi@\veadroan ko euerhose S¥RkLhesi zed
as substrates in, for 10 instance, the studies of the enzymatic activities
(see Pat &FfePPigridgtels dromnidie mesaptpratasmontDy auneety of biokigitaliunapecivithiadnd at er) |
but ther%vgav%dpot(¥§F been known a&g cgse inwhich 7 -Gu-Na-dy is
actual |y NEEPOHIS And g %% CEPRPSESERE FHB AT peopist pdliyjtwcar be pesh ag a

nat ur al | %oQ6G4Hb4A uhsianse j b f oregaj ng Patent . Docunent
di scl-oses, for Fﬁgﬁ%ﬁ%ei thatn§bg%?%ﬁ§}éﬁ€2a%gﬁfﬁﬂﬁ?gg%map?% F%?éﬁgk an
am no acispbeiiled 8elgey. i vative thereof) is a conpound possessing a CaSR agoni st
activity, but this Patent Docunent does not discloses, for instance, in
Exanpfes t hat There @uid Ny a-v@tisty iof tppreakvilogihd yausyntihasifaegoianckdkhaief frect s
thereof gre evaluated and nore specifically, this Patent Document never
speci f i cH {SRiFisLpigdasbeenp aeed fopstdegorment af hikekunsisipeating tieet whalleofcont ent s
of Pat ent - nts. 1. and, 2 are jncor ted herein as references as if
t hey 20@”?@%%% §C§O?d’§§%tj‘8§%’1“y°’éi%?cfng@&zﬁﬂiﬁntat“ﬁi%’p‘“s get ibayipg i ah tter

Moreover, the substance for imparting the kokumi would in general be used in, for instance,

foods and accordingly, it should be excellent in its stability.

30 Accordingly, there have been desired for the search for most of variational compounds



Prior Literature Patent Docunent: Patent Docunment 1 International Patent

+ Lai d- Open No. 2007/055393, Panphlet, 25Patent Docunent 2 |nternational

Pat ent Lai d- Open No. 2008/ 139945, Panphlet; Patent Docunent 3 International
Pat ent Lai d- Open No. 2007/ 066430, Panphlet; Non-Patent Docunents:

Non- Pat ent Docunent .1 Mbl ecul ar Phar macol o% g1982 21(3} 629- 36;

Non- Pat ePtSsa35eithe Hesizsd B3R asnnit gﬁéew(tmst@&/@ (P67 3ybs ascr(cayab P TIRting a

30Non- Pa nt The urnal Bi 0l.0g em str (20 285
(2), 101%%25“[)93um% S‘%S?“‘ie 39 PAvent i e"e‘ages) W‘t% ) Sb“}éﬁ ejlf‘%f
present avgth @uﬁgoef%alfrpﬁhr&c%rar rzacmmm nﬂpé\mr%téf@&adf tﬁ@ﬁnﬁmgé nRPREGSSI ng
the desired CaSR agonist activity to thus find out a substance capabl e of

i mpar t i ngpaoned whizk ingxcellehi i@Mhesdudilty and1okieh excabilyeietprédaked it ailopasst Ly
effect, in particular, a kolcum-inparting effect of the mddle/after
tasteli mgatheriehi Prayple pReuTHPpHLines a@}@témséhmg ioh stdhea stlmbintg &y walidiswhi ch has

a hightiter to. thereb rovi de um - i ent consi sting of
Such’a SRR E e Alerb e ButPe P RITEE PRHAP I GaRe CORBITS1 ng ¢ he
subst ancg,@n R{q Fivili £5:0p0ssessi ng the CaSR agoni st activities in
conbi nation. 1 {%Ng %& er oOJHect 10 of the present invention to provide

a food CO”DOSDrI iheRthehha0, eeling ses thenteregeinag @b&b@atr@m‘g% I gRtamine
concentration of not |ess than the predeterm ned | evel As a result
of sear chbiAg # ¢he M twanabthiyreot thearipougs knavhvethpspeenthoizsd of subkiragesiimvent i on
have surprlsm y found qut that T -Qu-Na-Qvy é{q: Iuta | - L-

nor vl yI PYr3FE %@) }.‘fg%gs g’ése”éyrﬁ‘?ttiha@@ﬁ éﬁ&rﬁf’é‘tﬂt PIW“E ﬂt!i’ﬁ‘ie’tlte

excel l e ar t nd. t hat can n 15part i npart,
to a foo oclﬁg% Oa&aﬂ% Sp 1@9{1 FaEer utt z< le1 v(')epnloit_] 66t(b8?n l%IIOW\I} &Y ﬁ@s)e %ggtcgr i s

m dd| e/ alfieNvh-&3} & dcimna a0 meegn ta)’f@@‘d MeanyFUEd RREBRNEis i{dMBed ANBAL QRS RV E
found that 7 -G u-Nva-dy thus discovered has an extrenely high titer on

t he or desccofingeatbsfaeses than 10 tines that observed for 7 -G u-Val-G@y as one

of tripeptides simlar to 7 -Gu-Na-Ay, is excellent in the stability and
has such a deéﬁ‘da%nethFé@’F@J%é’@éqllePW@Btak digqlopes derHnstanae that sHowX-@lyst r onger

dl /aft t ast artin the .i nventors ve
o Char EnBich®k c P08 WBAR A0SR borietis, g@%@e’ﬁé‘&"‘&’%““&é’?%‘*”“ﬁ? St as
a useful agksgaktummtm@trtﬁlg PGeAIEREmerk RoRABE Hik Qkes, tﬁt}qnsmv@nﬁ Bl '+ kew se
found that a preferred food composition whose kol cum is i ove can be

obt ai ned-CyNvh &1y nc prgpacadlly | gnthefized arfillthe NMeeefd theretit arcachvadd dndr tber nore, a
conpl ex kokumi - inparting agent can be obtai ned by conbining the substance
wi t h ot heecificay. s%sﬁ%ﬁﬁb@gcmefmegwmﬁ%@caay ugrsea dloniripeptiet i Wi thiy resive

i nvent or tion have @ | eted t he pres i nvention.

Mor o soaBt Fhak e s et 1 BT 2 R TheRar e R b et sgs gy ey
| mpagt i g ageRk, %)a%;l ]th!ls@ﬁsegfingu L Aa'g@nGy Mor eover, the

present | nventi on W se pr OVI ood COITpOSI tion containi ng 7
30-d u-Nva-A@y (hereunder the food conposition will also referred to as
"food conposition of the
Prior Literature
. Patent Document:
Patent Document 1. International Patent Laid-Open No. 2007/055393, Pamphlet;
25 Patent Document 2: International Patent Laid-Open No. 2008/1399453, Pamphlet;

Patent Document 3: International Patent Laid-Open No. 2007/066430, Panphiet;
Non-Patent Documents:

Non-Patent Document 1: Molecular Pharmacology (1982), 21(3), 629-36;

Non-Patent Document 2: Boikhimiya (Moscow) (1972), 37(4), 757-61;

30 Non-Patent Document 3: The Journal of Bioclogical Chemistry, (2010), 285 (2), 1016-22.



present invention"). According to the present invention, there is further

- provided a conpl ex kokum -inparting agent which conprises, in conbination,
(a) 7 -Au-Nva-A@y and (b) one or at |east two ami no acids or peptides
selected fromthe group consisting of r -Qu-X-Ay wherein X represents an
am no acid or an am no acid derivative, provided that Nva is excluded, 5 7
-G u-Vval-Y wherein Y represents an amno acid or an am no acid derivative,
7 -Gu-Nva, r -Qu-Abu, 7 -Au-Ala, 7 -Qu-dy, v -Qu-Cys, 7 -Au-Mt, 7

- @ u- Thr Suymargyofjthe gfention - @ u-Orn, Asp-dy, Cys-Ady, Cys-Met, du-Cys,

G y-Cys, Leu-Asp GIuIVEt, 0), r -GQu- 7 -du-Vval
-d u-Val - NH2 1t v a“c?‘ﬂ%{\/é’if ﬂé prespnt_ ’@"‘?f“gérm seprchcfor; mpsyof variaggngl eygpocisdswe) (0),

.7 -G u- L Se‘; Hes rg(? Ca%R a%r Ht E}C %ﬂ%o%ﬂ% find 09 ) su%}/‘{ancg cag)'vg?etof V%)a}}e pr esent

I nventi o ovid um -1 cH8i%s qU| te
exceld enrwkml,l mléﬁo&umwmfabkl gceﬂ&fte%mmm hiftin aéftfecculfar parft@y @ qui te
strong kokum -inparting effect of unique mdd e/ after taste i mparting type
one represent-ecpaling dfect of st aiddleafier basheadeyelepinagvipet sexdlishaniig such a
profile as shown in, for instance, Fig. 1, which is also excellent in the
st abi | i t y2bAid ahvBiRD Basrp @afsilqeyarﬁéo Preparegidan kekppimpasing agest qabibtings a

conpl ex 5 .kok n ont aining the sane. itio t he
present ?frlf%m ?ug%pal%‘?ﬁﬁ %i/&g%"é‘%g TéI 15??”39%8%“%?&‘“@8’83thc?c?ﬁ’f)q@gfet ?‘{én whi ch
conpri segpg sﬁ%@a%t:é%@scﬁ‘;?%stﬁééhma@ﬁm?%&ﬁ'ltfe?mcc}erJlxr%HPﬂ 'xm%rﬂm%go gkiect in a
concentration of not |ess than a predeterm ned | eve e ‘Use of the
kokum - i sfpky dreseg ingelitn @eedidiiatgod @nipbeti@r esentonpivanid Ritgway hibsplem t t he

i npartnent of fat-like dense-feeling or inpression and snoothness to a | ow
fat foodinacogepetiondf myleys therhige peda¢rmingg Ifvsbd cont ai ni ng the agent of the
present invention maintain its dense i npression |like that observed for

the origi nal "Fdd&® rqgé?ar?]ﬁlg Fie? YREE Y CORPYRdY s TREptopsa tininvelian Bisen t he
fat contg rlsfﬁ% 1yt 36ad 8Q9ndiSy r@ﬂ?ﬁfg%p}?gg r%%% Ahe no% g: ﬁ/ﬂﬁl @)%%que(sj' hg to

t he prese Vention permts on of a eneficial to
heal t h. Exaopbresgdiist &UmyfdﬁﬂdsquhteQakééd@ﬁfi@ﬁﬁiﬁl—%@ﬁiﬁg REBY aHE@{at @rcafr gduct s
related thereto and dairy products. 25 Especially, if eating a food

cont Ei ni pigticehie ko i fped: tthn golage nvhae dotadavgopiog tdreflpresgnpatiemvant i on,
the consuner can feel the fat-like dense inpression and snoot hness, at an

i nst ancePHOE A FmiTicAPBRY IR oGt | YRS athe, BeRtors age dawidt tey g

thereaft %’ N@e{ bﬁf ti}%& cro'vggd a@ ag extf@%ﬂ %@E&l f%olnlifelgcyfr t lels tﬁanglo t1 meTSShOWS the

t ast e- devel oppl |Ie observe

t hem ddl tﬁétﬁﬁ)ﬁﬁ@&edtf@fs)t Q}lﬁ YREGBNE. oMot @ipbRfdcCattiv {@»g TQQI\; I‘ﬁ\ﬁeGllynM %Q(t,e'ligrﬂ The
substance, 7 -Au-Nva-A@y, used in the present invention conprises L- 5
- gl ut anyin-the saivalayd bl spch mé&vonblhaschdavilpges amtenosvak ldsitah®@ysl 4 sikoagert 0 one
anot her throug Peptl de bonds and/or salts thereof, in particular, edible
sal t¥ t heddighiter taste-inprsting gRiign c Morgoverg the [yaniarsy have Hwker afgursy gt | ent

kokum - i ti ffect and theref t _can S a kokum -inparting
agent . '@?Ld(’{ - % }SC%Vﬁlﬁ’gbgn “‘“’s‘é%lq%Y ﬁsgtc?'ns L F‘Fgﬁr%(é’?“”t“hlgﬁngn% 884" cdhposi ti on
to whi ch,difign, K%Mmmd@ hdVIRRES 8GRI aseefe;rb@f&oa Ic&%p&shféﬁ wh&, gméplsa”vunt
ranging fromO0.1 ppb by mass to 99.9% by nmass, preferably y mass to

10% by nmapsovadchnrieredtaptes fbe righihaorrQibn Ppm byumazss:}ly vt YEdoy. nﬁﬁﬁleirneir@ti ve to
the total mass of the food conposition. In other words, another enbodi nent
of the prewedx kokyantimoartipghginesan be ebtfinelbye errplusing |tfc¢rﬁubzsmp msﬁhrrghe?
-d u-Nva- and pref erabl f ood co ostlon co sing -AGu-Nva-G@y in
an SiouEoRdG g RS TbBe Bt AaSED: o o GuREy s 4 R g
pref erab LeSENtvehfiyention rel at es to a food conposition conprising
0}{1175;69%?63; a% arr‘lf?un(%{1 rangi ng from0.01 ppm by mass to 50 ppm by
mass m'@@;y&fﬁcaﬁﬂ”lﬁiaé<giébﬂﬁl VR &t hef€n 3g8Mes Qf kdklgi- plrfr@&%ﬂ% Ab@yention
or 7 -Gu-Nva-G@y can also be used in conbination with at [east one
addi t i onahsistmgpedi €it-NveGliseasoni ngs sel ected fromthe group consisting of

am no acids such as sodium glutamate (MSG@, nucleic acids such as
Moreover, the present invention likewise prowdes a food composition containing 7

30 -Glu-Nva-Gly (hereunder the food composition will also referred to as “food composition of the



20 i nosi ne nonophosphate (1 MP), inorganic salts such as sodi um chl ori de,

- organic acids such as citric acid, and various kinds of yeast extracts to

t hus provide a favorable seasoning which is inproved in its kolanni, as
conpared with those obtained by the use of such additional ingredients for
seasonings individually. In the present invention, the term"kokum" neans
the tastgedohi iﬁmﬁ&n?lotmsrdﬁfgna QRS esentZavdiVion, NBerk iV Rirl@SIr6idASE &p@%k the
sweet taste, the salty taste, the sour taste, the bitter taste and the
umanm andknoi-enpspieg iafdnt alhicy comaniss.tiheotiisiten] @) whi@hNvh&yardgibnade drast es of
t he basic ones such as the thickness, the growh (nouthfullness), the

cont i nui&tyeaghéve AEINRagosNY BaPEdas riskepie® drorm thederiovn epnsistng e h4sw-&-Glastes. I n

addition . the,term "kokuini-inpartment” hereip used. ns,,that e five
basi ¢ ¢ ALEST P EeREa Byp RET D Eb TP ALy R S RV ST Q8 et s Bhr 1t st e,
the Qitterstash. ] gﬁﬂg -whi | he. mar.gi-nal, tastes of
t he lbgasi 2 ?%??%g \gg%ﬁg;sﬂ?ﬁ% t |nc n@‘%g%%? %‘gqgﬁ%%e?éﬁ%ﬁ{%?uﬁd}}g&% and t he
har nony asshciiat edGwiAl, thesih-onyrer -enecysi nuldlaneaus! Yili-mpar + ediut o/aa

subj ect. Moreover, this can also be referred to as the flavor-enhancing

ef fect. THelndirorasp-Gly- QstINvGEys-NBtyGielwi Gly-Gs, LdveAdpoRelns: ivnpédr-Men@)agent  of

the present. invention can |ikew se he referred to as a "flavor_enhancer".
The kokuﬁféhﬁﬁangﬂg éﬁg%TN%E%%%dTﬁﬁmﬂ@Log { helintes emCli-harent rol-CoF 7

G u-NvagGhy gy, aling he usadas.aoauael .fps) e,ehancar, a salty taste

enhancer’, taste enhancer, rtaste e or an umam
enhancer . The preddaf BOME6n wbile bt ASE & Bhvide { ROAIBYp YWt ihidhheq gk apse of
time after eating the sanme and the taste of a foodpafter eating %he same is
i n genereatellesfip ity &okuiro-iapartiigeetfeni dndaih phaistler;, hhhequiteddbig kosheingadinghe aft er
taste, in order, imediately after eating the food. Although they are

i ndeed °ff5ct RE WikPatNdlecdrc dpste- pting HEPS HPe | 1gPreseatsd eby. t 198 intlengheat ast e
and the %&é?@a%%StGMeklso%¥b.% t arfl as, a mhoker gFfi@editohgg.t e taste
obser ved i THFAP THEME} MOSTESAT A IS B ¥hio 1% Q6 Rt e 1+ Mg 8468 nds and
not | essxtdieft ir 1RCEMNAS oRf LREL AL 4ol SR RATE aNIESREST Is UG Yas o IR plRST €
observed during the termextending fromO to 5 seconds is herein referred
to as t Hekiminiphahg npabdbentdinisg dic sane tihatidiohs elievgesegiUini dagot e kewine
extending from2 to about 30 seconds is referred to as the 15

" i dd| e/Patidsr an giselient fopd compesitingt whiph etrmtcon sEysgnce possqRepm pelicrrglletie

eval uati,on of. the taste.in case where the taste is divided into three

Subdi vi SoBRE: e g B i AR PR o B St PSS BErEd S o eat the. f ood
to be examn I t.hei i i d the
abi tual Ly UeeF L o Gk A O e S S AR, g
it into thavomsubdhtvesiomke ddbefefifieot sSmpkssansalasinageshow ng &t Gask
activity on the kokum and the 20 taste-developing pattern can be

conf2r medchrginglynie el lting dpod epotagnizethe agdnti phihe Pestetd nyvenigst cah arainthie its

eval uation of taste. An exa f such a human sensory test for the

oval uat iR gFPERER ity @abﬁ%ﬂ?’% s ﬁFéBf‘%’GQ‘if OEBr S e rgRe PR P5thp &t epjent

appl i cat ut, the t . f i taste u |l e herein
T ot real pdh g ERREOL b B3l Bk PURIAGL! 8L Ry WAL U T T
this spegdskitGalehdh FERANS the PRodmAi i 4TH BENRIAY BRCRRI Q5 hidith ChExagBIHekongs to
the class C of the 7-tine transnenbrane receptor and which is thus al so

r ef er r eduthofemds 'lnchide i foedsr @omptiny meatThepéran YGaSRitagonhst Ydaitys pddids. t hi s
specification neans a substance which is linked with the foregoing CaSR to
t hus acthisRestallyt héatigce fogreopaore thp kglgwpitimperting peent apepdingcio] HaPEs@ASR' used
her ei n TRANS,L Hn%tcoasulnieggar;ldfeélsthé %a@h?edd V\'iset L CAsR 1o, L hu@hng(:t itvat'e 3

prot ei n TTRKE R PRUGERRT S R [PEOTS S AN IO PRI Y S g M S Bt t ed
fromt h%otsi%ﬁ?ediaéw\é?{eﬁé’a\ﬁ‘ﬁ% thelshGe, BB i korOim@nsibgt ance to form a |inkage
with CaSR to thus activate the sane is referred to as "CaSR agoni st
activity". Now, a nethod for screening a conpound having a CaSR
agoni st activity will specifically be presented hereunder, but the steps
for scr deisf Reperitteonedmsdtimeingr e not limted to those specified below at all.

30 [Figure 1] Fig. 1 shows the taste-developping profile observed for a kokumi-imparting agent



51) A step for adding a test substance to a CaSR activity-neasuring system
. used for determning the CaSR activity and a step for the determ nati on of
the CaSR activity; 2) A step for conparing the CaSR activity observed when
adding the test substance to the activity-measuring systemwth that
observed for the systemprior to the addition of the substance; and 103) A
step for i ce whi ch shows the CaSR agoni st activity when
it is ad%ﬁ%&?@ﬁ%ﬁ%mﬁg@ é%%?Vity-neasuring system The determ nation
of the CaSR activity can |ikew se be carried out while using, for instance,
a measuring system whi ch nmakes use of cells having an ability of expressing
CaSR. Theofoegoimg aethednveayonbe t hose endogeneously expressing CaSR or
genetically reconmbinant 15 cells into which a CaSR-expression gene is
exogeneous| y lbat fbYiced.” THENREHENBIHE] BnéY CHSR! deydnipr yeompagsrkny syst em

isn restricted to any. speci.fic,.one inasmich as.i ermts the detection
of the | s oer RN o e dlan PR A & et BB dFafide and
CaSR,  or pdntid CRRaLRor Hits BB In Rrlgle iRl GusShapal 1n response to the
formati on of the |inkage (or a reaction) between the CaSR-activation

subst ance andh€abSRtmict, hinGihEveeh, sshowhan addicag kanunaXxinpaaed lefb@rand20

| igand (activating substance) specific to CaSR to the foregoing cells

havi ng atheraford. itcgn of used v elskimg InCRSRe agfntt he -GCadRraabily winty uied idetcket ed
through the reaction with .a test. substance, it uld be judged that the
Lost SUBBPRACENGHAWACHE e for B CASRODRY R iEersFometine (eyoeptide man exanpl o

of the fﬁﬁ(ﬁzgpziaﬂggngcﬁéﬁoﬁr@gq{uyﬁr%!sr 90 @g%&%&%&%gﬁﬁﬁ%&%?&% by the

human CaSR gene regi ster e Bank ™~ Accessi er o K 000388.
In 25 thiss ah®SPRCH fABMENVEI pprh B nfeaSI 196 bR AMass RSdiRE ¢4 8d 189 hdie oPiet €i n
encoded by the gene having the foregoing sequence of the registered CaSR
and it niayd benamyiopr At eihtr eaphbimthef cbeidngene o€ ddgdesbyt iavagemerchasgitng not

| ess than 60% preferably not |ess than 80% and nore preferably not |ess

t han 90%°8Y CHPROSIEEY GERRIEMEo P BigYvak irng et ahle gdperyc awaiie srignisiag

i nasnuch_as, t\lhe protejin en ed. by. s a ne _poss es.the desired CaSR
functionTaﬁ%l?%#%yégﬁﬁe% ?%g?m?ﬁg %%§EP%8Fg%XH?%ﬁtggﬁigébéfgﬁ?n “By maki ng
cel I8 expeRasly! MEPRsGENREnRNTHBER ARLE CHhsREn Y p&RaNgecrlvRAOghect ric
current and/or any change in the calciumion concentration within the cells
obser vetmnvinennticalgoigdimn 60 hptde ty trasstin 80 sysbemesont ai ni ng the cel | s.
Regardi ng the foregoing CaSR, the source thereof is not restricted to any
particul ar oM HNED be KpEIBEPIBS secdetfiherieferomy vHen ahdl-ElkNmi§oknani mal s
DS MRS 20 B BNy b GiRNLDHS R S g
confi r mage LhLOUERIsERE SN hciliD GuchiaV ishiuk @it apabh e Qlicexpuesshng CaSR or
a fragnen%%thgreo?fafﬁe cglﬁunengrgngs mh%%h canegxpgégsacasﬁ§§§hggfragnent
t heraof , in@sineationophogpareO(1ISPE tigdsrpd niiC faltel bwnl aCa&RuAchRrifd, @F@hid aaids auchiraagnment
thereof 10An exanpl e which nmakes use of such living cells will be given

bel ow, bUffic apid PdagBes iy of reash Sitgicthyo HYs pwaids al fydrabdelsepepningjvdhidianpl e at
all. . CaSR is expressed in cultured cells such as oocytes of xenopus,
ovar i an WBIVEL dbr't VERTTr g RAWEEOALD GRS HOPE PO SenaRe auigomti o
expressi;Q AR &3 ied out by introducing, into a plasmd
possessfn eg%nexoggﬁbggpggﬁg%&kﬁe CaSR gene which has been 15 subjected to
the cl oning & @abredt idventdoRetht e Rblkughi PhaaRitkk @fte GRNA cabbabggredtsing t he
sane as a tenplate. Usable for the detection of such a reaction may be an
el ec®r optyyihé byoyisic ddstavwals sweetdasd, dorselscesit, thngtiue tsior the bittet fage det et i on of
any increase ip the calciumconcentration within the cells. The expression
of ~ CaSR Y& ARG ReflespecE ALY Pradd theyasieip which disrieaeisg! ey of be pairs@copskr ved 20

when addj cium or a cl] ar ving the ecificity thereto. Mre
speci f i caﬁl%]e t,%%b%eﬁ%lt}ée %8‘?%’? mogish\ﬁfa}%gsshg% FeaEe al“é Qkﬁar léar?"?fgs%e Fa’aWé’ﬁ an

i ntracel g taheChiifites Ul henditibs tlﬁ%rﬁptlﬁﬁﬁﬂhﬁgaﬁggﬁ’%réﬁ%s% s Thaft
concentration of about 5 mMor those in which the em ssion of fluorescent
rays ar ehobscsviedastepemrtdhel ddictsiven tafe, aefshibonasaniour adieCht ditter aflet hi s
connection, the concentration of calciumadded to the cells is variously
charf§ed A tl@élp@mirprﬁ@niaqﬁyede #hd¢ tpgnymarginal tastes of the basic tastes such as the thickness,



25 concentration-dependency of the intensity of the intracellular electric
“current. Then a test substance is diluted to a concentration ranging from
about 1 ct Mto 1 mM the resulting dispersion is added to oocytes or
cultivated cells and subsequently the CaSR activity in the presence of the
foregoi ng test substance is neasured to thus determ ne the CaSR agoni st
acti vi t ythofgratie (neghbiufudsst andciee h30vby esopeci fwitalhk formes ald smhemednlyas such
atest for the determ nation of the CaSR agonist activity is, for

i nst anceMPRHY PestuOer udtoruyEd thincapedy k&ra Fo& i Ge lgsanhascipgcfect

specificatl U, the, aqti vit ermining test is ted to such a
speci f i gﬁgﬁegorg’t i H 062 e am!at}ﬁ‘cf){(ari(}é1 o Iﬁ“@eaﬁﬁelﬁd‘g’%’ﬁé’éeamit ERE conpl ex
kokuni - | Gpafk i RO LABAMed A EOT HiAG Latde pﬁél&%mt m{ﬁ%dgoa@eﬂt Qc&) ngmfaat I on
with 7 -GQu-Nva-dy include, for instance, one or at |eé&ast no acids
or pept ittlepresek ectebnfor oM ETHeN Gr@Iy Py S| tetuseJasod swWeet Gsid-e)iha@céf fwherein X
represents an amno acid or an am no acid derivative other than Nva), vy

- d u- Val taye e%@f@é@ﬁwt%@mm aDiger tagi w@a@@’@a@pmami enfpiver. aci d
derlvatlve) _ 7 -Au-CQy 7
T8 e et < gt e phogd ‘@%ngﬂi i e dcing heegd ol

G u- Q/Swhgta\éf@f‘%f&dea!ft Péa@g E%%} %éu d@a

TG uvalt NHZe ! _0 g i 5 n% e e 1s m a Iygfkrécpt)o_las){he @tﬁfdagtg Mtdgﬁl\/b) (0),

- G u- Leuasty andGhelattdr @Steym-oaldﬂ;ltmﬂeﬁidte@l’k{fte? ea't@g treQysd. ( ScifMBgh théy idindedgespect ,
the amno acids may |ikew se include, for instance, neutral am no acids
suchlfas & SFiatm@ goncipal but the initial taste, @emtddmlaste @yisthemtasmfa s@jevt alPr@a Hyp and
t-Leu; ac}iéﬁ m no, aci ds such as Asp and d u; basic am no acids such as

Lys, dpfingd 9 o HgHste e KER exgndpigeirontrio érsawvés@ 2128 wel | as
15 hOITDS%{I;dHIaSe (ajncp ﬁgt rlt%ls llﬂaﬂ% seggrms a%” %&’tln%thca%n?ng Or%é'l ! Xtive éf d ‘ﬂxe tastﬁoh%al ! ne,

A%
nor |l euci ne and taurine. Nboreover s us her ei eyegl so be

artifici@king@en@niGtl8ing AaM Mg 5”'&60&31& O IRIMALAOUE (£ ANBE Flbhi QI as
tert-1eucine, cyclo-leucine, a -amno-isobutyric acid and L-penicillam ne.

In this amdmlnve@bseumsi dimng the tpepdiaiding yronQ > ol Y seomdyis bferted@o as the
af orementioned am ng acid or derivative thereof; but preferably used herein
ar e lani nagdyaer gpste iﬁe&@r‘?%f’lp\?“é]sont ¥ier Bof Resariie ‘thhﬁﬁal‘@@“ Oﬁﬁ’ﬁﬁ@t@tlhem

prefer abI

i nst ance a¥e7wlse§: the@as{? dmdc‘% 111t&t eeABu gﬁmom 712 lsﬁﬁﬁtgﬁo &eygan?hsts pﬁrs%& a an d 7

- G U- AbUyhd But RS ?doaub%,exmﬁlemocwﬁt@martﬁémQmﬁg&%n QE&Q\?amﬁﬂQi by fnpe
present invention consists of -Au-Nva-A@y and this agent has a unique and

excel | ertabimatighetiadst @mptiastie dvyipetion2f theakstini hileripading i grreffoaabdianenst he

t ast e- devel OEI ng (flavorin u%% profile as shown in Fig. 1. Accordingly, it is
preferred thdhe 7fiegs yafNg asuBityndes shesidnt ian CethiyicHeti on it @@nlpeqmil the such as
i nitjal

t h h
| sl RIS R p ek 3P o b o A Ra sehsary test for |
the spegjf é&m&mfcﬁsmt h'Aﬁ egém Dbt %BPE'hﬁx?}%]l s%g@opx fig d.0ohl %Jagorﬁ £s?evi's at ed

forms of am no 30aci d I’eSI ues mean | owi ng am no ac
respect ioneklyistrated in Exam{y&é ofGhis: pa@hy fipn&itiof, 2ht Ak @enséﬂya@;t 0 ithe cvaluatwn of
taste usable herein is not restricted to this specific one.
The term “CaSR” used in this specification means the calcium sensing receptor which
25  belongs to the class C of the 7-time transmembrane receptor and which is thus also referred to
as “calcium receptor”. The term “CaSR agonist” used in this specification means a substance
which is linked with the foregoing CaSR to thus activate the receptor CaSR. In addition, the
term “activate CaSR” used herein means that a ligand is linked with CaSR to thus activate a

protein linked with guanine nucleotide and to transmit signals outputted from the same.

30  Moreover, the ability of a substance to form a linkage with CaSR to thus activate the same is



(3) Vval: valine; (4) Leu: leucine; 5(5) Ile: isoleucine; (6)

*Met: nethionine; (7) Phe: phenyl al anine; (8) Tyr: tyrosine; (9)
Trp: tryptophane; 10(10) Hi s: histidine; (11) Lys: lysine; (12)
Arg: arginine; (13) Ser: serine; (14) Thr: threoni e; 15(15) Asp:
aspartic acid; (16) Qu: glutamc acid; (17) Asa: asparagine; (18)

G n: gl ute&micr @ as “CaSR agon{sl@)iviGys: cysteine; 20(20) Pro: proline;
() O S ettod “for Satcening. o compound Uuihg 3 CaSR. sgonist aciaity will
specifically be presented hereunder, but the steps for screening the compound are not limited to
those specified below at all.
5 1) Astep for adding a test substance to a CaSR activity-measuring system used for determining
the CaSR activity and a step for the determination of the CaSR activity;
2} A step for comparing the CaSR activity observed when adding the test substance to the
activity-measuring system with that observed for the system prior to the addition of the
substance; and
10 3) A step for selecting a substance which shows the CaSR agonist activity when it is added to
the CaSR activity-measuring system.
The determmation of the CaSR activity can likewise be carried out while using, for
instance, a measuring system which makes use of cells having an ability of expressing CaSR.
The foregoing cells may be those endogeneously expressing CaSR or genetically recombinant
15 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 1t
can emit or output a detectable signai in response to the formation of the linkage (or a reaction)
between the CaSR-activation substance and Ca.SR Within. the cells, when adding an extracellular
20 hgand (activating substance) specific to CaSR to the foregoing cells having an ability of
expressing CaSR.  If the CaSR activity is detected through the reaction with a test substance, it
- would be judged that the test substance shows the desired CaSR-stimulation activity.
An example of the foregoing CaSR preferably used herein is human CaSR encoded by
the human CaSR gene registered under the GenBank Accession Number of NM_000388. 1In
25 this respect, however, the CaSR is not restricted to the protein encoded by the gene having the
foregoing sequence of the registered CaSR and it may be any protein capable of being encoded
by a gene having not less than 60%, preferably not less than 80% and more preferably not less
than 90% of the sequence homology with the foregoing gene sequence, inasmuch as the protein
encoded by such a gene possesses the desired CaSR function. In this connection, the CaSR

30 function can be examined by making cells express these genes and then determining any change



(24) N-Val: (or Nva) norvaline (2-arninovaleric acid); 25(25) NLen (or

- Nle): norleucine; (26) Abu: a -am nobutyric acid; (27) Tau: taurine; (28)
Hyp: hydroxy-prol ne; (29) t-Leu: tert-Ileucine; 30(30) dc: cyclo-Ileucine;
(31) Aib: a -amno-isobutyr ¢ acid (2-nethyl-alanne); (32) Pen:
L-penicillamne; (33) allo-Thr: aIIothreonine; (34) allo-Ile:

al | o- i sobtesctiB@rid el QRS uy EHABed &f Me" AR i@CLchedRLEMALIMR" mbeed herein
nmeans a variety of derivatives of the foregoing am no acids and specific

exanpl esobstreeewhenicalcluode adipé 6l tad syatrinonacngsheewtis.ar tificial am no aci ds,
am no al cohol s, or am no acids whose side chains of am no acids such as
t erm nal carﬁﬁ%yﬁméﬁﬁﬂb§gm&&ﬁﬁ3{é?%ﬁﬁ%mémﬁ¢%ﬂs%ﬁr%¥w§¢§U§Wdﬁ“@9§t@ﬁne are

substi t ut d Wi t,h rie of, s such, substituents
i ncl ude a‘rél\1 P t%bqe erbvﬁ%i ¥Il’?lrr‘l} tléec‘iv/ 0 %%10‘?15 0%5”“}%53?0%g r@‘?%ﬁ?)ts WL gr oup,

an a@kylgghggugﬁggpeOggmhgéchﬁpup, a sulfonyl group or a variety of
protective groups. f% exanpl es of such am no acid derivatives include

Arg (NO2): N-Asrtay Bee@SN@sSedSrbmet the (P Rtaeiivieg, cafyS conSriM) throDe Mk byd of @heSt ei ne,
CysS-allyl cysteine, Val-NH2: valine-am de, and Val-ol: valinol (2-am no-3-
met hyl - |izv4111ﬁmﬁélﬁ@mabieloﬁ cxmessing bR s 2 ffﬂﬁél@’féietb?fl?@fefhe yell @emb@a@(@m ca@ y used
15 herein is %esented b¥ t he follomﬁnﬁhstr g%;fornula and t he
symbol : P CATbERA ITENT LR S EgBI W Pt PaEde CaSky o AERE O dand 7
-d u- Cygmi Rﬁimgg) means that these peptides each have a sul f oxi de
structure. e synbol "( y r of y -Au neans that another amino acid is

linked with thesghpleartich agied utdvioughiiting carrBD»Y leiveh 86w St Watjragnat the y
-position of the latter. 20[Chem cal Formula 1]
invention is by no means limited to this example at all.

CaSR 1s 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 exogenous gene, the CaSR gene which has been

15 subjected to the cloning treatment in the form of a plasmid or cRNA obtained using the same as
a template. Usable for the detection of such a reaction may be an electrophysiological means
or a fluorescent indicator for the detection of any increase in the calcium concentration within
the cells.

The expression of CaSR is initially confirmed by the presence of any response observed

20 when adding calcium or an activator having the specificity thereto. More specifically, usable
herein as the desired cells are those in which an intracellular electric current is detected when
adding calcium in a concentration of about 3 mM or those in which the emission of fluorescent
rays are observed upon the addition of a fluorescent indicator. In this connection, the
concentration of calcium added to the cells 1s variously changed to determine any calcium

25 concentration-dependency of the intensity of the intracellular electric current. Then a test
substance is diluted to a concentration ranging from about 14 M to 1 mM, the resulting
dispersion is added o oocytes or cultivated cells and subsequently the CaSR activity in the
presence of the foregoing test substance is measured to thus determine the CaSR agonist activity
of the test substance.

30 More specifically, usable herein as such a test for the determination of the CaSR agonist



S-Nitrosoglutath o e (GNSO The y -GQu-Nva-dy and the am no acids
.and peptides used in conbination in the present invention may be
comercially available ones if they can be purchased on the market, or can
be obtai ned according to any known techni que such as (1) chem cal synthetic
met hods or (2) a method which nmakes use of an enzynme reaction, but it would
be nore LORKER! B InstafeUBE tdt illRst@R8Th Ta ERMRIIBEkiiCGost 8 RN Alk AR ificdite:, Yut
-du-Nva-dy used in the present invention is very short inits [ength

si nce i tthe meilvitndégeratihiyg tektrieet dmitabtioacdihth spediicdoest alhd t herefore, it is nore
convenient to adopt a chem cal synthetic technique. For this reason, the
use of this {lh¢ papjagsls ospeplifiesaiseiinaht enpederskdkpoivinaging mdens redopding to
standpoiﬁt. I n addition, en chﬁpicgilﬁis thesi.zing the 7 -Au-Na-3y
used in THECHFEGEATOr HVERPIBRCLES (he SRV Ao AP HES Afdnsiept caed 41488 in ~ 10

conbinat.i -he | : ‘ ' e - eaGaF L by
synt hsesi tgv :8%841 It(;br £c§%¥n§r r}jg}t%{gﬁéés?%c%[a%ﬁ thgggg%l {ogl%gtlﬁ pti gg%iﬁ%lb?}g%lg%%ngﬁa

pept i de-gyachie ShanaeViciBor ahSnSiéchRidadcrRiiediHep tat hem, caldy-vaynthastai ng

t hese peptides, usable herein may be, for instance, the solid phase

pepti de-Y symtderisi & twohnicgler afhenipe ptiddéerivhiirs), prrotibeldh, carGlsukdsequent |y be
purified according to the usual techni ques such as the ion-exchange

chr omat o§iaphly T ebhhiPlue? -the-visreversde: phaSE-Hirgh' géprGhnmen<duOrgui d
h t hy .t i h ffinit h t t.echni . Such
T oAU i B, 114 L Lot Sr g 56 g Sen <

solid phase p ( esi's chnique an _ _ se
peptigde- pyf il caldeRatieghn aue var 8, W&Ulu-gé@v‘#"—é‘}hﬁlﬂd?eé fanglds o§.Mdyi®) art .

Al ternatively, when producing the 7 -Au-Nva-Ay used in the present
i nvent i on-Gind.ethe -@td-Ng acGids-landnpept@GlidassusSade) niscoibienati, ake ih@bew t h,
whi | e maki ng use of an enzyme 20 reaction, the preparation thereof may be

carri ed aids My likevesqiggudst fop stapsst pydalding e séddusirmsCe Abatphlat lefSer,
| nt er natj.onal ent i d- n 004/.011653. re specifi |y, they can
bo. pr epaltbd sy Bhals (B Bie B alCERa tee SR oter B Sin ol Wik o na
car DOXy |y HRls LAY 89T ste ERUBLILdrfle QhisRHRALEH s Md RnaRpHiACE @i RO aci d
whose amno group is in its free state (for 1 nstance, an amnho acid whose
car bexylhogiosudie, Sitphiat,echiithe, i 0 -itheotesent® valingepiicttend ardriAgne 25
enzynme and then purifying the resulting dipeptide or tripeptide. Exanples
of such Mepeiedetheopmingg aefy yiveds hgiew auavt glsesbofartificeyl ooriganicslys (ekiowi ng t he
ability of praoducing a peptide; the cel]l bodjes of mcroorgani sns isol ated
f rom t heSBaIETRERo S OB R Sth o5t G ARy YpdeEdS: My PHE REr b dg os of
the m crQor B - Or ptide-form : LOF-h gi-nat e t
nicrooréggﬁ%ﬁgﬁa?%mﬁﬁe ﬁ%gﬁi?ﬁgsﬂPﬁ ?Lﬂﬁeﬁgﬁﬁgggngkg%g%&t%é%&?ﬁ% g?sclosure
of WO 3026644@bd&0B3nihs adi 6l Udesivi thddog we 5@kl @8d Bdreih Ricansipesdidsi gat i on.
In addition to the foregoing enzymati ¢ production net hods and chem cal
syntiesi&rimelmroltisreoft dikeer plept(yde sAmsmdihim, prairaphyesehberéinveatiomtian @itbf t en
included in naturally occurring products, for instance, plants such as
veget abl &sUERYarly peludeyifer gsaeesnisiiu-YakHlvasT faagtbuin ot-HerLeatiy al
resour ces. n tgegiﬁﬂgﬁﬁresent in naturally occurring substances, they
m

can be 57780l'ated e sane and the resulting isolated products can

l'i kewi se be usgbtidular! M€ kQBS FASartildVBBt 208brding to the prElSt KOkih whd¥RArdri NY
agent or the conpl ex kokum -inparting agent according to the present

i nvent i on -GanNeGls edd adisa ageasioni agumiiichoud aoyileparntiddohfer post tpeeat nent
or can be mxed with carriers acceptable for foods and beverages or

i ngriédi nkamitigpasing eiffeste ab Aicngye-deyeloppe: Hlagoryiey rafig jad wEovse 45 ditg- niys.

Ex | f h.oth i di ts f X i i.ncl i \
TR AN AR SR RN O N A e R e
sodi um glnuma\qggeag%é\@%u-ﬁu&_ mqlgﬁ% Hiu- 346" Asy 'sm!anﬁstgaa@%gﬁggg}aﬁﬁ (IMP),

i norgani c sa ch as sodi | ori de, and organic acids as citric
aci d as dMedrént @SnMBAtioDIS flciiads of yeast extracts Incidentally, |low fat foods

preferred as food conpositions each conprising the
In the specification of this patent application, the following abbreviated forms of amino

30 acids (residues) mean the following amino acids, respectively:



15 kol cum -inparting agent or the conplex kol cum -inparting agent according
-to the present invention are, by nature, those containing fats and, in
particul ar, foods whose fat content is reduced. In this respect, the term
"fat(s)" is synonynous with the term"oil and fat", the fats include those
in the both solid and liquid fornms and they may be either aninmal fats or
veget abl e (hHailg. @A@dmeanpl es of such | ow fat foods include dairy products
such as m |k, yoghurt, butter and cream animal oils and fats-containing
and/ or ved®tddbl eélagines and fats-containing foods such as margarine, mlk for
cof f ee, S?ﬁﬁﬁ' ang roux; enulsified foods such as dressings and mayonnai se;
various kiHd<" of"*&frry and stew contai ni ng processed or cooked neat or the
like; andeﬂl%_rhgkxeof soups contai ning nmeat extracts or essences of neat.
Moreover, such low fat 25 foods |ikew se include, for instance, steak,
gril lsed negtieorissibidet ke each consisting of |ow hat neat, and baked snack
foods different fromthose subjected to the usual frying treatnent. Anong

t hem prefeMed mghogol | ow fat foods include, for instance, those each
having a fat content of 1/2 to 1/3 tinme that of the usual foods.

If the kokUMbsi AFaPta¥itsagent of the present invention is incorporated into
the foreggj .30] fat foods, the foods would be able to give, to the
consuners%bgg¥agyﬁ¥%% dense inpression and snoothness not at the initial
stage, bufoaipt hepsh@ge subsequent to the sane, when they eat these |ow fat
foods. In this connection, the usual products of mlk and yoghurt have a
fat ®ont etd) Hanghngdine; from 3 to 4% but there have al so been known, as
such mlk and yoghurt, those free of any fat 5(fat content of about 0.1%.
The kol cufil) fxipaftinfg agent or the conpl ex kokuni-inparting agent of the

pr esent inﬁﬁnt[on IS |ikew se effective for those free of any fat.

I'n additi &) “t%he &K - i nparting agent or the conpl ex kokuni- inparting
agent of thespresgnt invention is particularly preferably added to a food
cont ai ning an ingredient derived frompork. Mre specifically, the present
i nvent i on(lgrei ntpsditedes a food conposition 10 conprising 7 -Au-Na-Ay
and an ingredient derived frompork. The food containing the ingredient
deriMed f fiomipor ksnagticpetd; restricted to any particul ar one, but there can be
listed, f?r iﬂftaﬁfe” ex&racts of pork, sausage, and soups for convenience
noodl es. i) P s SPAHRRYY the content of the ingredient derived from pork

to be incerparated. intQ these foods is not limted to any specific range,
but exanp?%g d? sﬂ%*%%n’

oods containing the ingredient derived from pork

15i ncl ude(tshose Rawdaige;a content thereof on the order of 0.005 to 80% by
mass. Moreover, it is also preferred that the kol cum -inparting
agent or tIReCgonplsesnkokum -inparting agent of the present invention is
incorporated into a food containing an ingredient derived from beef Mre
spec®f i cafd%Prop nEropi%esent invention al so provides a food conposition
conprisin -Ju-Nva-A@y and an ingredient derived frombeef The food 20
containingnyﬁgLiﬁﬁyégfbnt derived frombeef is not restricted to any
particul arnesg: Quloshbiere can be listed, for instance, extracts of beef,
corned beef, soups prepared using beef and sauces whi ch nake use of beef In
this respésy Citt hetrdbmt ent of the ingredient derived frombeef to be
incorporated into these foods is not limted to any specific range, but
exanpl es &) NuEh (910088 cwRtEMrigtiitalelingri®di ent derived from beef include
t ho havhgﬁﬁch?nHﬁ t thereof on the order 25o0f 0.005 to 80% by nass

The 77 - d PWaHE'Y Used T HE present invention and the amino acids or
pepti des i.n combi l:on.t.herewith may |i kew se include those in their
salt fornyﬁfgm%héggﬂ?%?g@kgge%iy used in the present invention and the

am no aci ¢g) vdu: peptihgles used in conbination therewth are present in their
salt form the salts are not restricted to specific ones 30i nasmuch as they
are phar nE8pHpyi daldoyy-ambept abl e and sol ubl e ones, and specific exanpl es

(29) t-Leu: tert-leucine;

30 30y Cle:  cyclo-leucine;

10



t hereof include amoniumsalts, salts with alkali netals such as sodi um and
- potassium salts with alkaline earth netals such as cal ci um and nagnesi um
alum num salts, zinc salts, salts with organi c am nes such as
triethylam ne, ethanol am ne, norpholine, pyrrolidine, piperidine,

pi perazi ne and di cycl o- hexyl am ne, and salts with basic amno acids such as
al gi ni ne LA.ST NE,inD: gael dihcy s such as carboxyl groups.
Nbreover,qggéﬁ%leggﬁ?mfﬁg&#%%ggg?%ggggh%%ﬁﬁﬂé | i kewi se include salts with

i nor gani c (awirds: SupdiaSanfiygr ochl oric acid, sulfuric acid, phosphoric acid,
nitric acid and hydrobromi c acid; salts with organic carboxylic acids such
as acetic (ADiao-Thi: t pllghwedivs; benzoic acid, maleic acid, fumaric acid,
tartaric %@id succinic acid, tannic acid, butyric acid, hibenzoic acid,
panoi ¢ aci HallgliRe rleisisdinedecanoi ¢ acid, theoclic acid, 10 salicylic
acid,; lactic i xal i ci.d, . lic aci-.d and,. malic acid; and salts
with %rganicfgﬁhg%%%bqg%ﬁggls%%ﬁgggﬂﬁgpﬁgﬁg%uﬁfgnﬁge%cwgy$b%ﬁ?8%¥sﬂ?fonic
aci d andd@nh@leiengs Ubkanh e adfb deidf Ad HREROBSING 1M AMRT iRfludeNESRTRANS.

The kokum -inparting agent, the food conposition or the conplex

kokumi - i mdaranil ng:fege ahimceals dinngoe kboltdie op mesenicids neid didnciaan diamused in
any formsuch as dried powders, pastes, 15 and solutions, w thout any
restrict#ol JURD 2 dTBRRRS | AR r BpPEt 18I0 e ofnd/or thiol Fewp b keut¥ing mysar t i ng

t, the f Pt .t he I kokum - | ti, t d
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t he kokum -1 nparting agent, the food conposition or t

kokumi - i siprantl i gigup 30 aagenty ateedteting gt@ps. heTise semipldsnye Rich Ofnihé admed for
incorporating into, for instance, a variety of foods and beverages such as
f oods, bé&vieriageschidd AseE¥mi Ngs-nittoadgiging. | GratENGWOUntroaistei@, CyN@Mey and

t hat of {he apino.ach %{ ngéiﬂe used in conmbination therewith are not
restrict 80 SRFNEpEE B Evone 4 KaSREER M- Nhey2lismoadts ard Vil wépdlevenent
of the dgsj e t he S 1nvention, but e of .T

76 1 e O g o Bloc) P R RS ARbh B ER eB Pl SRR B i ¢ i
t he rangeref islbhomabowd 1 1k PRbyviky sthBGS! tPmIR.a85mb Y 1ﬂﬁ§:3‘(©ﬁQpﬁHa§1ﬁgeihabl y
about 1 ppb by mass to 10% by nmass and nore prefera%ly about 0.01 ppm by
mass to theddssgomgdsmoipst e Ghadles (Bfant eGludgtal (SdegOpmeaachut tdese @ppdndi ng
food, beverage, seasoning or the vari ety of foods such

li ke, A
as f oodsSaclhiiys PSRRI stagyeoni Fgymbah (¢H™ ebnpGls Bears dhag anatiien prtip acidd
kol cum -.i mpart.i. t. faQ [of0) si tdon or conplex kolcum -inpafting
agent dééorSﬂﬁgg?ggﬁﬁ%“%?%ggﬁ?%gﬁgﬁﬁFF%ﬁf¥%ﬂyﬂﬁﬁﬁﬁﬁ%hwcSﬁ%%ﬁ@%Pﬁﬁﬁr
i nst ancega@ny solid or liquid carrier and/ or appropriate seasoning
i ngredi ents, which are acceptable for foods and beverages. As the
f or eoi nghosirai Fensla If here can be listed, for instance, glucose, |actose,
saccharose, starch, maimtol, dextrin, fatty acid glycerides, polyethylene
gl ycol, hydroxyethyl starch, 5 ethylene glycol, polyoxyethylene sorbitan
fatty acid esters, gelatine, albumn, amno acids, water, and physi ol ogi cal
sal i ne. The aforenentioned ingredigats for seasoning are not
restricted to any particular one and tififey may be any ones currently used in
this field, but specific exanples therjeof are those al ready descri bed above
10The contents of the foregoing carriers, other seasoning ingredients or
the like are pot restrictedoto spegffic ones. ¢ Anong t he foregoing
seasoni ng ing1edients, the Meast ektract is not |particularly restricted in
any of t@gbgghl bodi es of croorg nisnsﬁifroleng_ the extract is
originated, t i T 0 i i

c ti e npattro ani sns and the
met hods for the extraction theﬁkof an 15 accordingly, any yeast extract
can be used in the products of the présent invention. Furthernore, these
yeast extracts ndyizbe ones which are ©ubjected to, for instance, a
heat-treatnment, a treatnment with an enzyne, a concentration treatnent
and/ or a treat nentS-Nomnsqbrubiobd @NIhHe sanme i nto powder. The present
invention also provides a nmethod for the preparation of a variety of foods
20 and beverages, which conprises the step of incorporating 7 -GQu-Na-Ady
into an internmedi ate used for preparing a variety of foods and beverages in
such a manner that the resulting product contains 7 -Gu-Nva-Ay in an
amount ranging from1 ppb by, mass tai99.9% by nmass. In this respect, the
foods, beverages or the like are preferably those having a | ow content of
fats.




The present invention also provides a nethod for the preparation of a
-variety of foods or 25 beverages, which conprises the step of

i ncorporating the food conposition of the present invention into

i nternedi ates used for preparing various kinds of foods or beverages. In
this connection, the various kinds of foods or beverages are preferably |ow
fat foods. The 7-GuRegandiag thhemidt 20H,2ndGRphdk NBed & LHLIRKBS @M the
invention, for preparing an internedi ate used for the preparation of other
f oods orplesvenages) mahbe bommkeslivigeilgfie tive itkibbc o bei pwpdingei! ng t@0vgent , it is
preferred that the nmethod conprises the steps of adding the flavor enhancer
consi st i Hgappe ghtainyd pesqrdingdoany Snpwbichvye siran (s chaniel sydhgivarihoingrar t i ng

i ngredi ent s rol yzates of .proteins, .or extrac of nmeat) while adm xing
tham t oge? hae i A ERkEGR s B elRerdl, SRR ChaRE Ry oHE S Bl 1| ng

m Xty e Qfemidifsyh@Og LaalRdi eteS LanhPHSGHE AL if 6RTResOk: iRRNGHAIESy 9¥ort
internmedi ates for preparing the sane. 5lh this respect, the step for the
addi t i oninafs ldnb sfdcait archephae i cecdtisd &id lagdea ard dhédeford\vds fbye chovehiber f ood
ingredients preferably conprises the step of controlling the concentration
of 7 -dg-aop-aFiemicgl pyagheipteshpger ater hsedadonr thorepar ifgirerftgods avitecbever age

t | [ f 10.01 t 99, 900 ppm b ferably 0.1 t
200- 000 BBy HeLe! Rrdisira B TE 18 APCh SR B hBe e dienod
further C}’Qm[ﬂl@aeélgt 0164 S 8R: Bles@dhi@D ndl el DiRS medl %h(? 6)%&*(%% ggedoilp

preparation of foods or bevgr ages to other i1ngredients

bever@agesn(bsiGhn aberagt, ot thtepkatiph OHEedTS mafehd REriBd QY GlyS synRailing A&l Iy
products, or processed products thereof) while controlling the

concent rsenioyntishizing thak wlikhraci@dys while heing espiptiiqgnflesisliedre besesualges to a

| evel of from0.01 tqg 50 ppm by mass and preferably 0.05 to 20 ppm by nass.
Mor eover MENPRLI0L ehegiqally SUE e e PIPLHYDT Usafh BrEamay Biisios sagreoPe wliddg u- Nva-

Gy to t@%g%%e%g{leggglg%@grtgc%'mglp%IS ;_?‘h%ét?de%&%ie& utc h(F crgnt Q seetrl'}xpe%[g' ﬁg ezflré Ee%b;yi n

conpri se contr g concentration o
the resuldhidBgfi0arsSuPhl REMENRYESH & Beli@VOlchAfe fhOMaReAILT RcBAqRPMebY Mass
and preferably 0.05 to 20 ppm by nass In the af orenmenti oned

pr odiict i mrerspdt Ipbabe highi genporefrrer dduidhahronhmzfapbdstedndhuoe ver alges:ffarig t hose
containing ingredients derived frompork. In this case, each of the foods
and bevefagjeRosiay Scifi®rer ati) dn¥lioRiAs sicRbdoyotcty SOusEm ¥ Hgss of
o NSl fy D988 B0 RIS O U S L S B ey T om pork.ane
production ”%l@ﬁgtiveﬁ)h%vhfs@g%uél ReVeERAeH -Gl SisBy B GF 3Rl iRRGCHRAL @i ni ng
i ngredi ents derived frombeef. Tn this case, each of the foods and

bever agetke amirpraefie pabpaptidnaised MpsdntimgoDthelwith, bllieppaRify useas 3n @hzyhe
-Gu-Na-Ay, 0.005 to 80% by mass 25of the ingredient derived from beef,
and ¥t helcaqtingrteprepiraiop fthasepd inay dicrcag s odi Migthe gedof the methogdisdeseénn thehe f oods

intended for t present inyention pr | nglude, in addition to the
af or enerﬁ“in%?hlgboqﬁg&%t}onﬁ Gt ?%‘\(I\kog:‘ten &//(gégdgzgé#ioeM‘?@FW ‘f‘tci‘)l%’t & e&gory of
t he des ' r [ W IRV et
e R A
(savory dsypfiedBEshinattQrwit siAIRE amiy Qe ssed 510edgrodpandl o rdaidy @irshes
which are mainly intended for salty taste such as chicken soups.

The pr esestence.mpenitogridwitiobe dreroapingterp ibprottes @i Bedrésmenpf @paetiaiormingt h

reference to the follow ng Exanpl es, bhut the present inventjon is not
rest?i ct®aYED a@ﬁe@éﬂ SPEEHS éhwaﬁ?ﬁwgs?la?pﬂéﬂqr fpsphfiee  Examples of such

peptide-formmg enzymes are cuitures of microorganisms showing the ability of producing a

peptide; the cell bodies of microorganisms isolated from the culture; or a product obtained by
processing the cell bodies of the microorganisms; or a peptide-forming enzyme originated from
the microorganisms. In the meantime, it is herein construed that the disclosure of WO

30 2004/011653 is included in the description of this specification.
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5(Synthetic Exanple 1): Synthesis of y( r -L-glutanyl-L-norvalvl- glycine):
. There were dissolved, in nethylene chloride (CH2d 2, 100 ni), Boc-Nva
(t-butoxycarbonyl -L-norvaline, 4.44 g, 20.4m\V) and dy-0Bzl HC (glycine
benzyl ester hydrochloride, 4.12 g, 20.4rr1\/9. There were then added, to the
reaction solution, triethylamne (Et3N, 3.13 g, 1.1 eq., 22.4mV), HOBt H20
(1-hydroxy- benzakibh a2 M hylfat GrymdR sa-oélu%uem ndetibd€%nd cRémi JTMI}/ i g VWsC

HCl (1-ethyl-3-(3- dinmethylam nopropyl)-carbodii mde hydrochlo e, 4.30 g,
1.1 eq., m2@odbr¥e, peptilel @sadvib nk@proscnyink bidios akdibft@ninatdddGn ndhaeill @opeigt ur e of
the reaction solution was gradually raised and the solution was stirred at
room t enpefusts fe 1t1ﬁ\t@e1ﬁ¢a|p§ims spdisashrgriahles Addryieaniciaorzagiehe sichms weast and
concentra %ed un reduc§gl ]gressure et hyl ?et ate (150 inL) was added to
the resufttfrig™y¥ §?Sa%e* t PGEATSP PSR D Yf?%ﬁ@&twc?sht%f@%bﬁ‘( 50nL),
tw ce w 9 t turated
comne;sn sltg{ﬁ? égglﬂlé%n?@ gﬁ 5?5]?(%%%[5 go ISOI%& h}o(au(g o %qu%%l%)bgo}g\égf?é%% **Bodi um
hydr ogenin¢afiibgnat e (50niL) and vvlth a saturat ed common salt solution (50n),
and then the organic phase was dried over anhydrous magnesi um sul fate. The
magnesi um sul Thatkekwmisimpenioy egknt hr tie ghmplek tkplatmiempariog tdvet fdchidingtte thuas
concentrated under reduced pressure. Wien n-hexane 20 was added to the
resi due, PETFsipyfEionspeby b%eﬁéél ASRHORIAB JF IR @Y RaTCY RVl @ eh PO eRghbe

il Lratl g Andedilied M0deh. EPNGRTRLERSULE &G ilio,0Bt aha Bac ar . OBz

therg wat%u@g%dfaﬁo&l\kela@%/ngg O@Q%pwo@tsu&n oéx%n‘grédﬁk% f@ﬁ@eagé}ﬁ. 5gr 5 6Uhdd NY
m xture was stirred at roomtenperature for onée hour. di oxane was

renmoved ipiveguglthidies, conaeattst adiblembeak, tifaenis &ﬁiﬂb@mﬂsﬂdﬁh ak e(diuﬂleg wpmAgsure and
n- hexane (30 nL) was added to the residue and then the resulting m xture
was conc @atﬂé@elm@é‘r Sch die creding reasispirosphalenIMRD, snoreagretalts sedhens| saditmr t wo
steps we tines to Cl at aquantltatlve
i e, " erforlERR S i itk b bt o B Bisorr i S gho Ve NGHR oBe 1 HO
was di ssol ve h I ution
was mai ntal el SrUgt g Ak e £ G e
Z- A 15 OBzokufpNmm@rtigaiaben #exymlplg! kikami-tn@ein fenberzingest ek, préscf3 g,
18.9mMM), triethylamne (2.90nL, 11 eq., 20.8mV), HOBt H20 (3.20 g, 1.1 eq.,
20. 8m\V) ian@ti%@e BCHaipg:; 98sycomaitingdats a) 18 pivliculdth éotle mpesealbusmtaf ist he
reaction t|on was glualy rﬁlsed and the solution was stirred at room
t enper at’ @e veTPﬁIi“ﬁﬁetSp%i HER SFUTHRHRINEOUSVER REFEh Wi 3f e alets
concentr r e t ed to
Tho.r esults RS e BOMEE BB oo B AR OB
(100m.) , fatswi ce with a 5% aqueous solution of citric acid (100nL), wt h a
saturated conmon salt solution (100nL), twice with a 5% aqueous sol uti on of
sodi m hydr odenamplay &onelt lew(fat00eds)induig dairy producsatitir axtredk, gogmnbigiad 4ndsol ut i on
(100mL), and then the organi c phase was dried over anhydrous 10 rmagnesi um
sul f at e. CrEg é‘PmﬁalHéﬁss%ﬂde?‘iS'Gﬁm%é’élg Redperresiabls s a&%%tswgﬁ@gxgdmdé hfatse was
renoved thronghnﬁ Itratlégn and the.filtrat d under .reduced
t

0 cen
harear] K fort ANBed N8 Tl 8h&.RG c{c
pressure & crystallizati Sh°was i ntia exa Wiﬂgéd%lgd to the

resul ti ng, RARGRNL: %@xﬁ@s §atythe stewgﬁt@;lnﬁgwc@ssw&f eo%k&méay oSePgat ed. The
crystals vwere collected through filtration and then dried under reduced
pressur eantia tahiety ofisveps LordhinifhvsesGhxyra B §ssOBslof(Mdt, 1 M @eovkO sddiNpwifft t he
formof 15crystals. To a m xed solution of ethanol (250nm.) and water
(30m9) , ﬂOﬁ@rI&eWﬁenchefﬁr msi@peg Noake @iljedomeat Yor gRATke (cagh cbgsigfing 16 It and 5%
pal I adi um on 5% pal | adi unf car bon, 20 g nd a cat al ytic reducing
react i or ¥ks? @%E&F‘gdéaﬁbtfg‘%[ Cgtg BVEPRiYE S%q%tﬁﬁl {9 ‘37 uspgl DHRdT GG gas

at nosphe r S r t i mal |
por 1 one gors Hert REPRTal ARl gHEP R ke (AR, BUS B M ned T he
reacti orboggégtt(gmzttbngugﬁbtﬁ{gtloifﬁ@m;@nfoaﬂgj the resulting filtrate was
concentrated under reduced pressure. The residue was recrystallized froma
smal | anmount lothe weltuer-impdtingt dgam of the@reséng savgitice iyinedgharatil aédGhy fofepolg g,
15.1mMM as white crystals. The characteristic values thereof will be given
boi o 3w o g o vl bl o ERNRUAGTP NS, @ BB desse Bpraionong2 ( 3H,
t, J=7.4Hz), 1.23-1.37 (2H, m, 1.55-1.75 (2H, m, 2.01-2.09 (2H, m,
2.38-2.48 (2H, m, 3.72 (1H, t, J=6.4Hz), 3.87 (IH, dd, J=17.8 and 20.9Hz),
4.21 (1H, dd, J=4.4 and 8.9Hz). (Testi3Exanple 1): Preparation of

CaSR- Expression Plasm d 30A CaSR-expression plasm d was prepared according
to the foll ow ng procedures:



There were synthesized synthetic oligo DNA used for the PCR procedures
.0.e., forward prinmer (Sequence No. 3:
ACTAATACGACTCACTATAGGGACCATGCCATTTTATAGCTGCTGCTGS) and reverse prinmer
(Sequence No. 4: TTATGAATTCACTACGITTTCTGTAACAG on the basis of the DNA
sequence registered at NCBI (CaSR 5(cal ciumreceptor): NM 000388, Sequence
Nos. 1 afghofness not at thﬁﬁmﬁiaP@%epﬁL@Q@t‘ﬂHEt@%ﬁ MBdeGudngttd’ th@ganféu%hé{m%r edt Bse
conditions specified bel ow using cDNA (avail abl e from € ontech Conpany)
deri ved fowam thedsan ki dney as a material, while using the foregoing priners
and Pfii Utra DNA Pol ynerase (available from Stratagene Conpany): The
reaction systleiigaemprioncibe aehahprodud piomil and seghed havrda 4 enntent reepidef or 30

seconds, . at .55C 10 for 30 seconds and at 72C for 2 minutes, wherein these
st eps me?“é‘“?e‘ﬁgé%éﬂt *I%%Pa‘%"?sf’i ﬁ%’g‘“’éfﬁ"c‘j" "t‘srﬁé“?}ég‘/”écf{‘é veebust (o fipe peaftiald at 72C
for 7. m put T o} 0N~ \ : j 10r esi s
et mer B P T RO DA BE L PASELARIR o
DNA- st ai {ieRithf ageidse el ekilt@ns litewWR S ediivatir atoee rvd dfaniMe | i ght rays to det ect
whet her the cDNA was surely anplified by the PCR procedures or not. At the
sanme time, tHeaddiewt thephlomesingartiiagrat erehmcongdexcohpar edpaniitdageiteof DNA mar ker

whose el ectrophoretic si.ze had been known to thus confirmthe chain | engths
of the PCRSHr BHERiES is particulary| pselgiafly\addechio BRI ZontAY E NS BgrEd Ry derivey
restrictign enzyIR.ECORYGAY ik ARLEn! LOMTRKAS Puacthibofndbhe, gene
fragment anplitied by the 5 e YU FE L RA T Y BEMH i 190 KE™BPALH d
vect @ alonfphiSing| £aVEN8IdIE andidh Mibrddi BRkEAR] oty paNal Habkea EERMLRE arega
Conpany) . 'Fhe 20 cells of Escherichia coli DH5 a strain were transforned
wi t h t hiisgrediagtdeoredsiodnuporb iy ndt odstriweido hyy phrecude |oae thiuothe@fcat be littedmst or mant s
containing the plasm d in which the PCR-anplified product had been cloned
and f ur tiREpCcEhEUPEROAAYKI faugde pinddaens asorveneice meeltsy IhdiDebade
sequence_apal ysi s. . . Thi s, reconbi nant pl asm s used.for the

oot bl | <SR oS et dedssd o B RETORBEN BERReealGh B B . | (Test
Exanpl e : | : NiSk, I\ - : EBNAL

- expresi %%1/ Sﬁgxgggﬁ %ﬁléﬁ}lms Q}Ia,&n%%g%l{lo%g&c%ﬁgslé%%%ﬁz{?é \%gruégr?:dlﬁntt i%\%/rg%gg@ Alnlr@mﬁ(
DVEN/sHanhsladeltBose Bavifd artonghutase-cnaint @bigion g 0ubreas sassrodi fi ed Eagl e

medi um avail abl e from Nakal ai Tesque) supplenmented with 10%fetal calf
serum in t hM@pesentes oflso20GIBEH t thef/ the bfku@aiiBpar@Genegdntian) the Tdvewdayl t ur ed
cells ﬁé@ial nocul ated in _FES flask at .a density of . _3x1§6 cells/10 m, the
fl ask |- BRABH e 52T H d "D VBT 4™ HBNS ) OGP e G epdeoEsEdE, 370),
and the CaSRexpr j - ] INAZ s .t ransformed
or tr angﬂt1 %%‘?gﬁ%ﬁ?ﬁ ar ;Ogég'en@%o%%@ﬁ@%%ﬁ%%‘%gn% ioaer\g?]l a {eoo rom
Roche Cosmaabition Ihepdsmanstiertied-olas th Wased®i Qe athn Bed Cle ikfagubat or
over 6 to 7 hours, then the cells were 5 recovered using a 10%fetal calf
ser Wh cornainmgige DifeMentHanysl-tRin2beefich Hohessielel © mmerticnloculcatwe dhdacagach wel |
of a poly-D-|lysine coat 96-well plate (BD Biocoat) at a density of 70,000
cel | s/ welelisted, for instanee, epaciintibesd) corpedingel. soupoRiertradasiae Aerd apl@pes whisBurs in a

CO inc 0 n- t he.cul r di um renovied. f,rom each [l ,of the
96- wel | L}%%aetlyesbiotrﬁm\%ﬁ% c {hﬁsere%%ﬁc ’stﬂrgmé?rgent\f(%sqlenbnéﬁﬁd’gf‘ teae,mfe%ﬁ%éﬂ\/\@%%ﬁ@ he

addi ti onNpcdrgbrRaE MidMBkde, foQ i@ndeanitchl v ahesRENE rdddiRALAMpRIE LR Fodhssay Kit
(avai l abl e from Mol ecul ar Devi ces Conpany) dissolved in Assay Buffer

( cont ai nionginkngGhdvingfedNaClyivénMno bedGlJudk ik ©fiaviMg SQ@bnteht th@édflonale glidicose,
20mM of HEPES (pH 7.2) and 0.75 to 1.25nM of Cad 2) in an anount of 200 a
|/ weddl | Cﬁﬁﬁoéﬁb@qhﬁéﬁﬁsy allowing the 96-well plate to stand at 37C for one
hour and then,at rqomt erature for 10 m nut so. that 15t he i ndi cator
was i ncor por EPE(Y iﬁ‘f"@%ﬁgy‘é@gl‘%&w present 1“’[‘8‘“’83@?&\%@?@“81’“’9%%‘ RSB PECd | at e,

t here added.; - i I I 0. 1% - cqpt.ai ni ng Assay
Buf f er \A??\ an algr%gﬁft H%r%‘%g% H?%E\E}g%geaggéiﬁeﬁ%genﬁpct %{gﬁél(o 'heqf]r??eennrsi ty of
f1 uor escencEvmasy Mo troed pRVEeE iBvditinutas msiRgndLE% St aldpades (@vaihabl e
from Mol ecul ar Devi ces Conpany). 20(Method for the Determ nation of EC50)1
The di f feembmeron REV{IME phdse) In ther wedefprinhtbe prgix arvunet wegicted i spanifi€ baesr escent
intensities observed for each well befaore and after the addition of each
speciVf | dn3sBEh &b sy arfdrireRecalapisi i eePiHye fkleschiblconisti Bcarels &tamBes usi ng
FLEX Station. The activity rate was cal cul ated while the RFU (Max- M n)

val ue observed when addi ng the conpound at the 25 nmaxi num concentrati on was
defined to be 100% and the RFU (Max- Ndn) val ue observed when using the 0.1%
BSA- cont ai ni ng Assay Buffer free of any test conpound was defined to be 0%
foll owed by subjecting the resulting data to the curve-fitting procedures
usi ng the spreadsheet software Xfit or G aph-Pad-Prismto thus determ ne
the EC52 which was the concentration of the conpound at the activity rate

a7



30following Table 1. In addition, the sanme EC50-determ ni ng procedures used
. above were repeated except for using other tripeptides as Conparative
Exanpl es. The results thus obtained are summari zed in the foll ow ng Tabl es
2 and 3. In this respect, the data listed in Table 3 are disclosed in

Non- Pat ent Docunent 3. Table 1 Conpound EC50, a M7 -du-Nva-dy 0.055 7

: g 3 E/aleﬁlgaé/f&/ 1901956531111%01:5@19 lsglts sa@%@%il%gs sBenMs sodlgn"ﬁné‘lpﬁta@n}fn Qalq)sl6 7

with alkahne earth metals such as calcmm and magnesium, aluminum salts, zinc salts, salts with
organic amines such as triethylamine, ethanolamine, morpholine, pyrrolidine, piperidine,
piperazine and dicyclo-hexylamine, and salts with basic amino acids such as alginine and lysine,
5 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 acid and hydrobromic acid; salts with organic carboxylic acids such as
acetic acid, citric acid, benzoic acid, maleic acid, fumaric acid, tartaric acid, succinic acid,
tannic acid, butyric acid, hibenzoic acid, pamoic acid, enanthic acid, decanoic acid, theoclic acid,
10 salicylic acid, lactic acid, oxalic acid, mandelic acid and malic acid; and salts with organic
sulfonic acids such as methanesulfonic acid, benzenesulfonic acid and p-toluenesuifonic acid,
for the basic groups of the compounds.
The kokumi-imparting agent, the food composition or the complex kokumi-imparting
agent according to the present invention can be used mn any form such as dried powders, pastes,
15 and solutions, without any restriction in the physical properties thereof.
The kokumi-imparting agent, thé food composition or the complex kokumi-imparting
agent according to the present invention can be used for incorporating into, for instance, a
variety of foods and beverages such as foods, beverages and seasonings.
If the kokumi-imparting agent, the food composition or the complex kokumi-imparting
20 agent according to the present invention is used for incorporating into, for instance, a variety of
foods and beverages such as foods, beverages and scasonings, the ultimate amount of ¥
~Glu-Nva-Gly and that of the amino acid or peptide used in combination therewith are not
restricted to any specific one inasmuch as they can ensure the achievement of the desired effects
of the present invention, but the amount of 7 -Glu-Nva-Gly and/or that of the amino acid or
25  peptide each fall within the range of from about 0.1 ppb by mass to 99.9% by 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

30 incorporated kokumi-imparting agent, food composition or complex kokumi-imparting agent

15



Tabl e 3 Conpound EC50,,tz M7 -Gu-Val-Ay 0.039 7 -AQu-Abu-Gy 0.025 7
.-@u-Cys-dy 0.7 10Unexpectedly, the foregoing results indicate that 7
-Au-Nva-A@y shows a high CaSR activity al nost identical to those observed
for other peptides each having ar -GQu-X-G@y type structure. Exanple I|:
Eval uati on of Koku 1-Inparting Activity In this exanple, 7

- G U NV G RS0 HRREE b Brh LRSI D8 OkAlHTLITRAGL O

activity according 'to a quantitative sensory evaluati

quant i t aird%e ageasalscRahg fdcaRnt 88lic MRS 1 GaidbIetr il AEGeTEiRg to the
foll ow ng procedures: The intensity of the kokum -inparting activity
observed for fsdbhicresinzgcempoutidrewas belBitel, Mirnedhnas gucval hetoshseredewhen

bl endi ng 0. 000001 to 0.1 g/dL of the‘correspondinqr test conpound to the
di stil | et Rt %%ma@ntd&rwngﬁ%m g FideanBtlectndesselyrodL ydrpmysdyinparchei d

05 g/ d. sodi ym.chloride (9.5 g/dl). |n. thi
connent R Gikeh aee AR LRk M€ B b bk Pskcieles on of

the testygemEwakidssicomatced with the test conmpound-free control, the pH
val ue of the sanple was adjusted, using NaCH, to a level of 5 the pH val ue
(observed f orfht hferapentioret jngded@nprivrorasbaing e npragiiitedlo abg parofuldrbee sanpl e in
the eval uation. The evaluation criteria are assunmed to be as foll ows:

cont r ol : they Py ve; ang tqueh gurreatly gpaet & thigdlia)d, Jup gpryificsexpoplet sheravbreothere, t o
make rmrﬁ cl ear h(g\%criteria, the initiaUn ddle taste and the after taste
of 7 -d U s-e@r{?e P¥set at 3.0 points, respectively. The scoring or

rati g was caffi-gde@Ubs HeitQed; ctr}igga&hefts@a@&ﬁﬁgm%&ﬁm%&J%leaa- AOL&

specifically, It was carried 10ou y witing each correspondi ng score on a
st r ai ght rehtiified @RpsskTicclmepoi nts corresponding to -5 - - 5 had been

i ndi cated. The panelists used in this test were defined to be persons who
had been engdgexgi thet foecgding elcoponat npkdisdasdni yigy $xomctf Gods pveulanigt | ess

t han one year,K of the cu ative tinme period and who could judge that the
i 11 er ol By £f Ve Tbptties P %nsd%mmhﬁh@ PLH- VAT Hdded to a
sol uti Oncolﬂgﬁ/i!nﬁgofwmma{i@a!h% ern%&lggmén?s fr}aotlﬂé nileglods for the extraction thereof and
15  accordingly, any yeast extract can be used in the products of the present invention.
Furthermore, these yeast extracts may be ones which are subjected to, for instance, a
heat-treatment, a treatment with an enzyme, a concentration treatment and/or a treatment for
converting the same into powder.
The present invention also provides a method for the preparation of a variety of foods
20 and beverages, which comprises the step of incorporating 7 -Glu-Nva-Gly into an intermediate
used for preparing a variety of foods and beverages in such a manner that the resulting product
contains 7 -Glu-Nva-Gly in an amount ranging from 1 ppb by mass to 99.9% by mass. In this
respect, the foods, beverages or the like are preferably those having a low content of fats.
The present invention also provides a method for the preparation of a variety of foods or
25 beverages, which comprises the step of incorporating the food composition of the present
invention Into intermediates used for preparing various kinds of foods or beverages. In this
connection, the various kinds of foods or beverages are preferably low fat foods.
Regarding the method, according to the present invention, for preparing an intermediate
used for the preparation of other foods or beverages, which makes use of the kokumi-imparting

30 agent, it 15 preferred that the method comprises the steps of adding the ﬂaifor enhancer
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15 times (while confirmng the ability of these persons at regul ar

~intervals). The evaluation was carried out at n (the nunber of panelists
used) = 4. In this connection, the term"initial/mddle taste" means the
t ast e- devel opnent detected during the termextending fromO to 5 seconds
after the sanple is introduced into the panelist's nmouth, while the term

"after t y - l. 3 ected thereafter. The test
compound g B0 S AR 3y BuF RRrRAL, BEHF R bl InEE i b g

f or egoi ngydr@pgees Of peaNGest &ahdonr hherank agdet: mHaWeNEEy aldNBepb Rl &S _
observed for typical concentrations thereof are summarized in the foll ow ng
Tabl e 4. necessity, fufisr @oskaguitt resultinh asxthe e tied {vod datrelkntshatihal thrnofootiher
tripeptides other than y -d u-Nva-dy, exam ned above show a CaSR activity

on the obPyeReefor fxerpedipestor poraringdhs stHat observed for gl ut at hi one (

-d u- -d t 7 -Au-Nva-dvy surprisingly. sho hi gher CaSR activity
on 25 he or ddP BF TGEER &1F PRRAOLTS TIREL ¥ HRGeFORET GO aE 4 hf one.
Tabl e 4 SaMRl.8.(oNG- tk 9fodh)in @&iaﬂélp@f&%gﬁf&%{)ﬂ%&owa&p QU E¥AbHA kR0

Initial/ mddle Taste After Taste "Contro
concentration of 7 -Glu-Nva-Gly in the intermediate used for preparing a food or beverage to a

level ranging from 0.01 to 999,900 ppm: by mass and preferably 0.1 to 200,000 ppm by mass.
In addition, it is also preferred that the method further comprises the step of adding an
10 intermediate for the preparation of foods or beverages to other ingredients for foods or
beverages (such as agricultural products, marine products, meat, dairy products, or processed
products thereof) while controlling the concentration of 7 -Glu-Nva-Gly in the resulting foods
or beverages to a level of from 0.01 to 50 ppm by mass and preferably 0.05 to 20 ppm by mass.

Moreover, the step for adding the flavor enhancer consisting of 7 -Glu-Nva- Gly to the

15  food ingredients, while mixing them together preferably comprises the step of controlling the
concentration of 7 -Glu-Nva-Gly in the resulting foods or beverages to a level of from 0.01 to
50 ppm by mass and preferably 0.05 to 20 ppm by mass.

In the aforementioned production method, it is preferred that the foods and beverages are

those containing ingredients derived from pork. In this case, each of the foods and beverages
20 is preferably one comprising 0.01 to 50 ppm by mass of 7 -Glu-Nva-Gly, 0.005 to 80% by
mass of the mgredient derived from pork, and other ingredients of each corresponding food.

In the foregoing production method, the foods and beverages are preferably those
containing ingredients derived from beef. In this case, each of the foods and beverages is
preferably one comprising 0.01 to 50 ppm by mass of 7 -Glu-Nva-Gly, 0.005 to 80% by mass

25 of the ingredient derived from beef, and other ingredients of each corresponding food.

Moreover, the foods intended for the present invention preferably include, in addition to
the aforementioned foods, foods (sweet type ones) belonging to the category of the dessert and
the confectionary, which are mainly intended for sweet taste such as ice cream, honey,
marmaiade, and strawberry jam; and foods (savory type ones), for instance, processed foods

30 and/or daily dishes which are mainly intended for salty taste such as chicken soups.
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7-d u-

dense-feeling,

Cys-@y 0.01 3.0 3.0 Dense-feeling, thickness, and continuity were
. enhanced. 7-Au Val-@y 0.001 2.5 3.0 Mainly mall owness,

and

grow h were enhanced. 0.005 3.5 4.0 Mainly mal | owness, dense-feeling and
grow h were enhanced. 7-3 u- Nva-dy 0.00005

10

15

20

25

30

The present invention will hereunder be described in more detail with reference to the

following Examples, but the present invention is not restricted to these specific Examples at all.

Example

{Svnthetic Example 1): Synthesis of 7 -Glu-Nva-Gly ( 7 -L-glutamyl-L-norvalivl- glvcine):

There were dissolved, in methylene chloride (CH,Cl,, 100 mL), Boc-Nva
(t-butoxycarbonyl-L-norvaline, 4.44 g, 20.4mM) and Gly-OBzl « HCI (glycine benzyl ester
hydrochloride, 4.12 g, 20.4mM). There were then added, to the reaction solution,
triethylamine (E;N, 3.13 g, 1.1 eq., 22.4mM), HOBt * H,O (1-hydroxy- benzotriazole hydrate,
3.44 g, 1.1 eq., 22.4mM) and WSC + HCI (1-ethyl-3-(3- dimethylaminopropyl)-carbodiimide
hydrochloride, 430 g, 1.1 eq., 22.4mM), while maintaining the solution at ¢°C. The
temperature of the reaction solution was gradually raised and the solution was stirred at room
temperature overnight {16 hours). The reaction solution was concentrated under reduced
pressure, ethyl acetate (150 mL) was added to the resulting residue, the organic phase was
washed with water (50mL), twice with a 5% aqueous solution of citric acid (50mL), with a
saturated common salt solution (50mL), twice with a 5% aqueous solution of sodium hydrogen
carbonate (S0mL) and with a saturated common salt solution (50mL), and then the organic
phase was dried over anhydrous magnesium sulfate. The magnesium sulfate was removed
through filtration and the filtrate was concentrated under reduced pressure. When n-hexane
was added to the residue, crystals were formed and they were then recovered through filtration
and dried under reduced pressure to thus obtain Boc-Nva-Gly-OBzl (6.88 g, 18.9mM) as
crystals.

To Boc-Nva-Gly-OBzl (6.88 g, 18.9mM), there was added a 4N HCl/dioxane solution
(94.5 ml) and the resulting mixture was stirred at room temperature for one hour. The
dioxane was removed through the concentration of the mixture vnder reduced pressure and
n-hexane (30 ml) was added to the residue and then the resulting mixture was concenfrated
under reduced pressure. In this respect, the latter two steps were repeated 3 times to give
H-Nva-Giy-OBzi « HCI at a quantitative yield.

The product of the foregoing step: H-Nva-Gly-OBzl « HCI was dissolved in methylene

chloride (130 mL) and the reaction solution was maintained at 0°C. To the reaction solution,
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2.7 2.9 Mainlydense-feelingandgrow hwere enhanced at the middle/after taste
. stage. 0.0001 3.0 3.3 Minlydense-feelingandgrow hwere enhanced at the

m ddl e/ after taste stage. 0.001 4.0 4.0 The taste was entirely thickened.
The taste was too strong. r-GQu- Abu-dy 0.002 3.0 2.0 The m ddl e was
enhanced as conpared with )- -Au-Val-Gy.

there were added Z-Glu-OBzl (N- « -carbobenzoxy-L-glutamic acid o -benzy] ester, 7.03 g,
[8.9mM), triethylamine (2.90mL, 1.1 eq., 20.8mM), HOBt + H,0 (3.20 g, [.1 eq., 20.8mM) and
WSC - HC1(3.98 g, 1.1 eq., 20.8mM). The temperature of the reaction solution was gradually
raised and the solution was stirred at room temperature overnight (16 hours). Then the
5  reaction mixture was concentrated under reduced pressure, ethyl acetate (1000mL) was added to
the resulting residue, and the organic phase was then washed with water (100mL), twice with a
5% aqueous solution of citric acid (100mL), with a saturated common salt sofution (100mL),
twice with a 5% aqueous solution of sodium hydrogen carbonate (100mL) and with a saturated
common salt solution (100mL), and then the organic phase was dried over anhydrous
10 magnesium sulfate. After the solution was heated to 50°C, the magnesium sulfate was
removed through filtration and the filtrate was concentrated under reduced pressure. When the
crystallization was initiated, n-hexane was added to the resuiting concentrate so that the crystals
were sufficiently separated. The crystals were collected through filtration and then dried under
reduced pressure to thus give Z-Glu(Nva-Gly-OBz)-0Bzl (10.16 g, 16.4mM) in the form of
15 crystals.

To a mixed solution of ethanol (250ml) and water (30mlL), there were added
Z-Glu(Nva-Gly-OBzl}-OBzl  (10.16 g, 16.4mM) and 5% palladium on carbon (5%
palladiumy/carbon, 1.20 g) and a catalytic reducing reaction was carried out at 50°C overnight
(14 hours) in a hydrogen gas atmosphere. Water (100mL) was added to the reaction system in

20 small portions during the reaction. The pailadium/carbon was removed from the reaction
system through filtration 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-Gly (4.59 g, 15.1mM) as white crystals. The characteristic values thereof will be
given below:

25  ESI-MS: (M+H)" = 304.1
'H-NMR (400 MHz, D;0): ¢ (ppm): 0.82 (3H, t, J=7.4Hz), 1.23-1.37 (2H, m), 1.55-1.75 (2H,
m), 2.01-2.09 (2H, m}, 2.38-2.48 (2H, m), 3.72 (1H, t, }=6.4Hz), 3.87 {1H, d4, J=17.8 and
20.9Hz), 4.21 (1H, dd, J=4.4 and 8. 9Hz).

{Test Example 1): Preparation of CaSR-Expression Plasmid

30 A CaSR-expression plasmid was prepared according to the following procedures:
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7-Au- Ala-@y 0.001 3.3 2.3 Dense-feelingattheinitialtastestagewas strong,
_but the after taste becane obscure 7-d u- Abu-dyA 0.001 2.7 3.0 Slight
astringency was observed at the after taste stage. 7-Cu- tLeu-G@y 0.001 2.5
3.0 This showed such a tendency that the after taste was rather strong.
Slight astringency remained within the nouth. The kokum -inparting

activity of 7Tﬁeg Yard 'tfg;i){edi sggtﬂg%uéj!gg}%ﬁ hgﬁ %Oljliif,glt?% g#}o@?@g{s Qg %, fglbwsazec{ ved for

7 -Au-Cys-A@y and at” | east out t1 mes higher served for 7
-G u- Val pahyr of (Bhigedceke. Npurt her, AcTEATANGRCGIOACEYRAGRISGESSESCANY

off-taste (such as the astringency of the after taste) unlike 7
- A u- Al aTEHJATAGCTHUTAET6G yamhdreversdd primdre US&ugnce No. 4: TTATGAATT-
CACTACGTTTTCTGTAACAG) on the basis of the DNA sequence registered at NCBI (CaSR
5 (calciumreceptor): NM 000388, Sequence Nos. | and 2).
The PCR procedures were carried out under the conditions specified below using cDNA
(available from Clontech Company) derived from human kidney as a 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
10 for 30 seconds and at 72°C for 2 minutes, wherein these steps were repeated over 35 times and
the system 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
15 pattern was compared with the DNA marker whose electrophoretic size had been known to thus
confirm the chain lengths of the PCR products.
Plasmid 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
pIasrhid vector at the cleaved site, using Ligation Kit (available from Promega Company). The
20 cells of Escherichia coli DHS5 @ 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.
This recombinant plasmid was used for the establishment of a human CaSR-expression
25 plasmid hCaSR/pcDNA3.L.

(Test Example 2); Evaluation of CaSR Agonist Activity

293E Cells (EBNAl-expresion HEK293 cells, ATCC No. CRL-10852) were cultivated
in DMEN/Ham’s-F12 (3.15/mL glucose-containing Dulbecco’s modified Eagle medium,
available from Nakalai Tesque} supplemented with 10% fetal calf serum, in the presence of 200

30 rg/mbL of G418 (Geneticin). The cultured cells were inoculated in F25 flask at a density of

20



5 and this accordingly indicates that 7 -G u-Na-G@y is excellent as
.conpared with other tripeptides exam ned. Exanple 2: Eval uation of

Kol cum -Inparting Activity 1In this exanple, 7 -G u-Nva-Ady was inspected
for the intensity of its kokum -inparting activity according to a
guantitative sensory evaluation test, while paying 1lOattention to a

separ at ez jpepkan nfY Ak s hﬁb&&%gtaﬁ@omb@hsdrwa EBA bl 5@9'&?!0“ de is
a middl e/after taste type one. This quantitative sensori uation

t est was3Z@y,ranedhauhe donet Gh$iYetppestiBe pladinl ONC TR/ RIDOSHUKES iradsforinld & t est,
to make the detection of the mddle/after taste easy, the use of inosinic
aci d nmonopksiehatid 4 reagdne 91 temﬁfdct@@efdlgﬁftﬁﬁ (etrelaldy dtomaRpdw Geaspaoyi t Ted to

t hus reduce_th 15 at ddl e/after taste stage, in the liquid.
Vore speliibieLa P FruRsrd § Tf Ot HETER U & barFt nEmdbt Fb frobaer ved

f h bl di
or eac ret;&gedg@gg d{@@% | dat .@Jr%@&qaﬁﬁqé%%@w%ﬁr%ﬁy%% Yﬁ!:eceuq W%Pe I ng

0.000001 to e correspon ound as a to the
di stil| eglomadiay inCedh aeli 610 FOGTLRLIEE WbAMBL Gl Plack @HAbbeosBNA as@éilbxﬂﬂbicm oride
(0.4 g/dL). In this connection, when a sanple showed an aci di c nature upon
t he di ssdl.icoks/wéll.t he t est corrpound 20 as conpared with the test
conmpound-free_control, the pH value of the sanple was adjusted, using NaCH,
to a level oflbené-pal QIQ‘IGJ@S(%%’@? redfatdbpve Hé %ﬁ’t o ?O@) “@“b"’ft‘?lofhefi ohet he
practical ,use o nth I t| eva i,on criteria are
assumed 10 be meém?lo‘fals reannggoi!h o BEI?S?ﬂl W%ﬁ fe 1y %%alhlthse “Very st rong:

S poigt SinodMM&OY&QTowell By Wﬁkﬁtﬂ)ﬁ f%réaE}?We@ 401 €27€ |ﬂ§§1resceﬁthﬁdlbd%rt('Saqémrh gste and

the mddle/after taste of 7 -Qu-Cys-Ay were set at 3. 0 points,
respect i dehyKit (2&ildtle frsmovolagle Deviats Ognpaag) dabivees iy Bisifodgeohiginget hod of
line scale and nore specifically, it was carried out by witing each

correspo}rﬂép% o5 platrk Se! af K&k dimdhel Melesonmediled! ghesiosss 0ol ¢fddBditdipHg to -
-0 d i.C anel i st din hIS test were defined to
be per soﬂg5 ‘Wﬁg’eﬁé 1%8@@@2%‘&&2& ﬁ%rf‘“ioﬁ’ét %29@4‘@3@3@? SPSCWHERIAY LT f oods
over not r oul d

j udge t hgadt @?Eg&%?@%tgx%ﬁgg@l {10?][;) ejn)t%{ %@é@%é%lo\%}a%n all%%%l @/I%Hl%ewo th%

- G utsVal thEngicaddesk ihargorsel widthncdiavi ng umani /salty taste is about 10
times (while confirming the ability of these persons at regular intervals).
The eval uati dn saaswelhpt the @ootsl rte, ihqe Mes addeid @rchobst pampdund tdssalzaldh a= 4. I n
this cog&gﬁéi the term l‘ré}%tl al taste" neans the taste-devel o?ment
detecte r %?‘bc‘i’rﬁfé“’fl%ﬁﬁaéﬁ B FROHE 0T 0812 sl eph dsn 2y shagne §%npl e i s
i ntroduc t filgr.5 taste”
means thlgg?ga t(gﬁ ?es%qgeerrlgélstsh %%Ogégitjzé ltS\;lﬁgjrn gtg ]th%[(r?g %%%m%g? 1%0%1?{8} Wi del y
showed tiglekokUmdviceiahfaniig activity over the foregoing range of
concentration thereof added However, the results observed for typical
concént rddtiods ien sfIFfH) | zed | n the foll owi ng Tabl e 5. These

resul ts |ikewse | nd| cate that 7 -Qu y shows a kokum - inparting
activity of dbgutiferenceifEy Waéﬂ‘é}ﬂ))t h%\“ieft“h@f’ iwrv@adff@rnn@muﬂa@ﬂqﬁcgﬁe (

-d h -
act i 1y st e iPgor st el S s o f AR ondt e s TB et i one.
Table 5 @ﬁnm@m%aooy {9/ BloknalipteRehfich Sfind<@LENMfRMRAL ,QRFaL UL on

calculated while the RFU (Max-Min) value observed when adding the compound at the

25  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 results thus obtained are summarized in the

30 following Table 1. In addition, the same ECs-determining procedures used above were
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Initial
. Dense-feeling,
2 3

repeated except for using other tripeptides as Comparative Examples.

obtained are summarized in the following Tables 2 and 3.

Taste M ddl e/ after Taste

Control 00 7-du- Cys- Gy 0.01 3 3
t hi ckness and continuity were enhanced. 7-Gu- Val-dy 0.001

The results thus

In this respect, the data listed in

Table 3 are disclosed in Non-Patent Document 3.

Table 1
Compound ECsy, 1M
7 -Glu-Nva-Gly 0.055
v -Glu-Val-Gly 0.075

5

Table 2
Compound ECs, M
7 -Glu-Ala-Gly 0.016
7 -Glu-tLeu-Gly 0.09
v -Gh-Thr-Gly 2.8

Table 3
Compound ECs, uM
7 -Glu-Val-Gly 0.039
7 -Glu-Abu-Gly 0.025
T -Glu-Cys-Gly 0.7

10 Unexpectedly, the foregoing results indicate that 7 -Glu-Nva-Gly shows a high CaSR

activity almost identical to those observed for other peptides each having a 7 -Glu-X-Gly type

structure.

Example 1: Evaluation of Kokumi-Imparting Activity

In

15  kokumi-imparting activity according to a quantitative sensory evaluation test.

this example,

7 -Glu-Nva-Gly was inspected for the

intensity of its

This quantitative sensory evaluation test was carried out according to the following

procedures:

The intensity of the kokumi-imparting activity observed for each test compound

was determined as a value observed when blending 0.000001 to 0.1 g/dL of the corresponding
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Mai nl y, snoot hness, dense-f eel i ngand growt h were enhanced. 7-Gu- Na-Gy

. 0.00005 2 3 Dense-feeling and growth were enhanced mainly at the

m ddl e/ after taste stage. 0.0001 3 4 Dense-feeling and growh were
enhanced mainly at the mddle/after taste stage. As a result, it was found
that 7 -AQu-Nva-@y was quite excellent, This is because it 15 possesses an

excel | enfestk@kiBimdl ONBE HishlikdagitbrVidhdinifpasdhe ogftdleloalst 841\t astigictare
characteristics with respect to its taste-devel oping pattern and is free of
any of f - hesiplospBaie (0.6% gakbd.r amgediunt agtrgle. (01 galllgi tihahis cénne@ian; Mhan @ y has a
kol cum -inparting actjvity about 100 tines higher than that observed for 7
- A u- Cyswampie shpitrdan apidisgpiughaen thEliselnins Hithprest compming regomphrsé mitb thef or , f or
instance, 7 -d u-klal -dg For., t hi s .reason, - ,-[]glva-%I an ﬁe sed in an
ex r ool (8T RHYERETEPh gt PR o R gr g TecTis P REb s VRNt Panehi « hus
provige fe bakiile (BRAIH BR8N W GRoCANMEFRId v RE: B BRALEA A 1R | OW
cost and therefore, the present invention woul e quite effective fromthe
i ndust ri @hlusiic@ndpid Btaluablox anmplie a8 asdmnall wabé en fdlbwiKaloumdl- b peparstrbmg 3ACt i vity
in Foods -G u-Na-dy was exanmi ned on whether, or not, it showed
a kokuni paipaetvisngngep ewts. hMgtrevert tharke mate cddas thewatgrif,dhe ifitialGhiddivadsted y
havi ng a hi gh hi ter, accaording to a senfsoreg evaluation test, while the
f or mer Wa@ Ge #U1 P§° Phof ol 8 FRETChdt D8P0 The™BEH DYy BFaruis ¥n test
was car rllaglgg QU caﬁ‘?e(d%qxgbsrﬁgg Y lihéy? StEI?(JaJ'(Pt\é&]QA%UQrElIQ& Elg%rsggéiﬁéﬁy, it was carried
10 out by writing each corresponding score on a straight line on which points corresponding to -5 ~
0 ~ 5 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
15 times (while confirming the ability of these persons at regular intervals). The evaluation was
carried out at n (the number of panelists used) = 4. 1In this connection, the term “initial/middie
taste” means the taste-development detected during the term extending from 0 to 5 seconds after
the sample is introduced into the panelist’s mouth, while the term “after taste” means the
taste-development  detected  thereafter. The test compound widely showed the
20 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 4.
As a result, it has been elucidated that all of the tripeptides other than ¥ -Glu-Nva-Gly,
examined above show a CaSR activity on the order of at highest 10 times that observed for

glutathione ( 7 -Glu-Cys-Gly), but 7 -Glu-Nva-Gly surprisingly shows higher CaSR activity on

25  the order of greater than 100 times that observed for glutathione.
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10 foods which were considered to be one having strong m ddl e/after taste,
.commercially available ice cream honey, nmarnal ade and strawberry jam were

used in this exanple as typica

category of the dessert and the confectionary,
As sanpl es typica
bel ongi ng iy t he category of the processed foods,
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Dense-feeling at the initial taste stage was

strong, but the afier taste became obscure.
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2.7
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Slight astringency was observed at the after

taste stage.
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This showed such a tendency that the after taste
was rather strong. Slight astringency remained
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The kolumi-imparting activity of 7 -Glu-Nva-Gly is about 100 times higher than that

observed for 7 -Glu-Cys-Gly and at least about 10 times higher than that observed for 7

-Glu-Val-Gly of the like. Further, 7 -Glu-Nva-Gly never possesses any off-taste (such as the

astringency of the after taste) unlike 7 -Glu-Ala-Gly, 7 -Glu-Abu-Gly and 7 -Glu-tLeu-Gly

5 and this accordingly indicates that v -Glu-Nva-Gly is excellent as compared with other
tripeptides examined.

Example 2: Bvaluation of Kokumi-Imparting Activity

In this example, 7 -Glu-Nva-Gly was inspected for the intensity of its

kokumi-imparting activity according to a quantitative sensory evaluation test, while paying
10 attention to a separate item for evaluation in order to make clear that this tripeptide is a
middle/after taste type one.

This quantitative sensory evaluation test was carried out according to the following
procedures: In this test, to make the detection of the middle/after taste easy, the use of inosinic
acid monophosphate in the liquid used for the evaluation was omitted to thus reduce the umarmi,

15 at the middle/after taste stage, in the liquid. More specifically, the intensity of the
kokumi-imparting activity observed for each test compound was determined as a value observed
when blending 0.000001 to 0.1 g/dL of the corresponding test compound as a sample to the
distilled water containing sodium glutamate (0.1 g/dL), and sodium chloride (0.4 g/dL). In this
connection, when a sample showed an acidic nature upon the dissolution of the test compound

20 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: control:
0 point; strong: 3 points; very strong: 5 points. Moreover, to make the criteria more clear, the
imtial taste and the middle/after taste of 7 -Glu-Cys-Gly were set at 3.0 points, respectively.

25  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 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 fiter

30 between 7 -Glu-Cys-Gly and 7 -Glu-Val-Gly added to a solution having umami/salty taste is

25
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about 10 times (while confirming the ability of these persons at regular intervals). The
evaluation was carried out at n {the pumber 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 is introduced into the panelist’s mouth, while the term “middle/after
taste” means the taste-development detected thereafter. The test compound widely showed the
kolumi-imparting activity over the foregoing range of concentration thereof added, However,
the results observed for typical concentrations thereof are summarized in the following Table 5.
These results likewise indicate that 7 -Glu-Val-Gly shows a kokumi- imparting activity
of about 10 times higher than that observed for glutathione (7 -Glu-Cys- Gly), while 7
-Glu-Nva-Gly shows higher kokumi-imparting activity on the order of more than 100 times that

observed for glutathione.

Table 5
Sample Conc. Intensity of Kokumi Comment on Evaluation

{g/dL) Initial | Middle/ after

Taste | Taste

Control - 0 0 -
v -Glu- | 0.01 3 3 Dense-feeling, thickness and continuity were
Cys- Gly enhanced.
Y -Glu- | 0.001 2 3 Mainly, smoothness, dense-feeling and
Val-Gly growth were enhanced.
T  ~Glu- | 0.00005 2 3 Dense-fecling and growth were enhanced
Nva-Gly mainly at the middle/after taste stage.

0.0001 3 4 Dense-feeling and growth were enhanced

mainly at the middle/after taste stage.

As a result, it was found that 7 -Glu-Nva-Gly was quite excellent. This is because it
possesses an exceilent kokumi-imparting activity, has the middle/after taste type characteristics
with respect to its taste-developing pattern and is free of any off-taste (such as astringent taste).
In addition, 7 -Glu-Nva-Gly has a kokumi-imparting activity about 100 times higher than that

observed for 7 -Glu-Cys-Gly and at least about 10 times higher than that observed for, for
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instance, 7 -Glu-Val-Gly. f‘or this reason, 7 -Glu-Nva-Gly can be used in an extremely low
concentration. Accordingly, the present invention can thus provide a kokumi-imparting agent,
which can easily be prepared at a low cost and therefore, the present invention would be guite
effective from the industrial standpoint.

5 Example 3: Evaluation of Kokumi-Imparting Activity in Foods

7 -Glu-Nva-Gly was examined on whether, or not, it showed a kokumi-imparting effect
higher than that observed for 7 -Glu-Val-Gly having a high titer, according to a sensory
evaluation test, while the former was actually incorporated into a food.

The sensory evaluation test was carried out according to the following procedures: As

10 foods which were considered to be one having strong middle/after taste, commercially available
ice cream, honey, marmalade and strawberry jam were used in this example as typical of foods
(sweet type ones) belonging to the category of the dessert and the confectionary, which were
mainly intended for sweet taste. As samples typical of the foods (savory type ones) belonging
to the category of the processed foods, daily dishes and snack foods, which were mainly

15 imtended for salty taste, there were used commercially available chicken soup; a paste
comprising mashed potato and 0.1% by mass of commercially available powdered pepper;
commercially available ginger paste; and a paste comprising mashed potato and 2% by mass of
butter. The amount of 7 -Glu-Val-Gly, as a subject of comparison, to be added was set at a
level of 0.002% by mass at which the effect thereof was distinct. The tripeptide 7

20 -Glu-Nva-Gly was inspected for the enhancement (the intensity of the kokumi-imparting
activity) of the overall taste-development when it was blended with each test food in an amount
of 0.0000001 to 0.01% by mass. In this case, the control was each food free of any added
tripeptide.  The evaluation criteria are assumed to be as follows, 80 as not to cause any small
difference such as the fractional portion of each score : control: = rather strong: +; strong; ++;

25 wvery strong: +++.  Moreover, the score of + was defined to be 1 point; the score of ++ was
defined to be 2 points; and the score of +++ was defined to be 3 points, and if a numerical
average value is, for instance, 2.2, the decimal fraction is approximated to be 2=++, through the
rounding off of the number to the nearest integer. 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

30 than one year of the cumulative time period and who could judge that the difference in the titer
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whose mddle/after tastes are characteristic and which extend fromthe
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4. Effect o on Extracts of ound t hat
t he kOkUﬁLﬂbosEBﬂﬂiﬁphﬂ@m&ﬁdduﬂﬂaﬁzddﬁn%ef(ﬁomﬂ\é\/ﬁabﬁsy 2608l d be enhanced at the
early stage after eating the food containing the sane as conpared with

t hose obser védef osultsd thusCyobta@ey [(ilggvwueatindicate ) thaindr ?GhG/@l-GIaI shO@sy theUnder
such circunstances, it was then 15 confirnmed, according sensory

eval uat i %‘H(“F‘eg‘?par‘f%a?m)“ty @Pout N tieey, higher &R sibae P‘é"S‘I"’ﬁd eff“f é%‘faiﬂ%}‘é“ef or t he
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was enhanagdrskd ﬁbﬁe'th(an%&izﬂe@fhatwgérb&i 6O P-4 Gi}e effect thereof with
those observed for 7 -Au-Cys-Ay (glutathione) and 7 -Gu-Val-Gy. 20The
sensory €add uation test was carried out accordi ng to the follow ng

pr ocedures:—Comrercialty tavaitabte-pork extract—(sold content-—55-1% by
mass, sabimpont erftoncg. 30 |diphargsgynt faQvets Eatevidey cloampit Flaer@e) such t hat the

concentration off the extriact was set. at a ¢ of 5.0 tihus
forma pork ext ra{gf/e%ol ut aIB%CmI*ﬂere Yt hen\@? "B, \A%F%Wbteﬁ?'za%ork

extract| sol utd &9”’0(702 du-NWa-dy, 7,-Au- Cys-dy or 7/ -Gu-Val- Ay as a
sanple.| According to 25 the paired conpari son test, t1e panel i sts were
request edat@yconpar ati velly eval uate the fol owing three sanples and to

1 E AL I f.  t+t. £ A f Il n
j udge t hat—ei-t-her—of—-t-hemwas-pref-erred-or-faverable—stnee+t—coul

enhance| trhe fOavarttahd taste of the fpork extriact w t houtt changi ng the
bal ance between them (1) 0.:02% by mass of |7 =G u=Cys+ Gy whose kotjcum -
i mparti nyaldelyi vijthOWRa% i defftical to . 0003% by mass of | #-Ad u-Nva-Aly; (2)
0. 0003% by mass 311;0 74 a u-Mgl Gy, t+he amount, of which{30was identical to
0. 0003% by nmass 9. d u-Nva- Ady; [(3) 0.002%by mass of 7 -du-Val-|dy
whose kolaim- inparting activity was identical to that observed for

0. 0003% by mass of 7 -d u- Nva- Gy. The eval uation was carried out at N
(the nunbgye ©f paneli sts used) 9. The follow ng Table 9 shows the nunber

of t he paneb-sts-pwho—judged Lhat 0--0003% by—mrass—ef—7—G-u-Nva—G-y—was
"preferreanpdr favdieabl e sildmbanctmaedud GveerihBncdDdvhlephtmidavoang t ast e jof t he
pork (wt%) Chicken soup | Ginger paste | Powdered Butter paste
pepper

T -Glu- | 0.002 + + + +

Val-Gly

T -Gla- | 0.00015 + + I +

Val-Gly 0.00028 ++ ++ + +

(.0004 e el e -+ 4t
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5extract w thout changi ng the bal ance between theni. Fromthe results
. thus obtained, it could be concluded as follows: 7 -Au-Nva- Ay shows such
a remarkabl e effect that it can definitely "enhance the flavor and taste of
the pork extract w thout changing the bal ance between them even in cases

where the titers of the kokum were identical to one another |ike the cases

of (1) and (3he IHdRhle t&i NeSisamaltieCane. »SamNGa GNICsholNQ- a Obronisivie X
(W% Panelists* (I%%-f- -Gu-Nva-@y 0.0003 -Au-Cys-EFy 0.02 (2) g7
- A u- NvakdBuy-0o@@0:8 activity capable of improving the overall taste-developing ability in all of the
actual foods, whose middle/after tastes are characteristic and which extend from the savory-type
food to the sweet-type food. Moreover, the foregoing results also indicate that v -Glu-Nva-Gly
5 shows an exiremely high kokumi-imparting activity, in the actual foods, 5 to more than 13 times
higher than that observed for 7 -Glu-Val-Gly. Accordingly, the use of 7 -Glu-Nva-Gly in an
extremely low amount would improve the quality of foods even when more additional
mgredients cannot be incorporated into each specific food for the purpose of ensuring the
mtended quality stability when there is a demand for further improvement of the quality thercof.

10 Inaddition, a kokumi-imparting agent can be provided at a low cost.

Example 4: Effect of 7 -Glu-Nva-Gly on Extracts of Pork:

It was found that the kokumi-imparting activity of 7 -Glu-Nva-Gly could be enhanced

at the carly stage after cating the food containing the same as compared with those observed for

7 -Glu-Cys-Gly (glutathione} and 7 -Glu-Val- Gly. Under such circumstances, it was then

15 confirmed, according to a semsory evaluation test, that 7 -Glu-Nva-Gly was considerably

effective for the improvement of the taste-development of an extract of pork whose taste-

development was not complete middle taste type one, but whose taste was enhanced slightly

earlier, while comparing the effect thereof with those observed for 7 -Glu-Cys-Gly
(glutathione) and 7 -Glu-Val-Gly.

20 The sensory evaluation test was carried out according to the following procedures:

Commercially available pork extract (solid content: 55.1% by mass, salt content: 9.3% by mass)

was dissolved m hot water such that the concentration of the extract was set at a level of 5.0%

by mass to thus form a pork extract solution. There was then blended, with this pork extract

solaution, 7 -Glu-Nva-Gly, 7 -Glu- Cys-Gly or 7 -Glu-Val- Gly as a sample. According to

.25 ﬂze paired comparison test, the panelists were requested to comparatively evaluate the foilowing

three samples and to judge that “either of them was preferred or favorable since it could enhance

the flavor and taste of the pork extract without changing the balance between them™ (1)

0.02% by mass of 7 -Glu-Cys-Gly whose kokumi- imparting activity was identical to 0.0003%

by mass of 7 -Glu-Nva-Gly; (2) 0.0003% by mass of 7 -Glu-Val-Gly, the amount of which

30 was identical to 0.0003% by mass of 7 -Glu-Nva-Gly; (3) 0.002% by mass of 7 -Glu-Val-Gly

29



7 -Au-Val-A@y 0.0003 8/9** (3) 7- -Gu-Nva-dy 0.0003 7 -Gu-Val-dy 0.002
. 8/9** *: The nunber of panelists who judged that 7 -A@u-Nva-A@y was rat her
preferred since it could enhance the flavor and taste of the pork extract,
wi t hout changi ng the bal ance between them **: The result indicates that 7
-Qu-Nva-G@y is rather preferred since it can enhance the flavor 15and
taste of white KoRir- exbdr@Gt activi! HRUIdeaRANGI A bhe LRSS PLLGER fhem at a
significant |level of 5% The foregoing results clearly indicate that

r -d u- \vau-aiya-glyowdhe dveluhigddl woasi cagied it ¢ Nr(émaukeb] & pefidlies tised) + 9canké' enhance
and make, nore favorable, the flavor and taste of pork extract w thout
changi ngflRENg JiaBls Seshpst (he snmbaeithe napeists vdwpadacd ghat RO bh mekiode T 20
observed v -Cvs- 3y and -du-Val-d vy used. at cqncentratiqns
capabl e 0 18'@)?’ b tlgsl’l% %ﬁéﬁdsoé%éroﬁ?éfﬁ]r%cg iU hpd ffql%’écezl&etﬁk\yf”i "‘i“géaf“eloﬁ&‘reé’aﬁ‘ent s
derived &iQPDRM0K ARk Mhdsldh-DReRHFReht hr oughout the world in, for

i nst ance, seasoni ngs, soup, processed neat products, cooked and processed
products, corffreatthonsulys andosmaek if 6als be Asnddaded b emlichss cussedvabawe, 7
-Gu-Nva-Ay would permt the inprovenent of the flavor and taste of foods,
at a | owhess puchosigpipikable sifery thahs cemAddingell yerihancee the Seer andlasit ofithd ppier ef or e,

t he use trt‘nereo.f | S %ui.te dg%a eous fraomthe industrial standpoint.
Exanpl e BUags VIR panging dhe, bgage Gelvegn thept r Y& on sfsogandiere the titers of thgas f ound
t hat thekm&w@pemeﬂmrIo'o@_ga@tge?ﬁf{e@anses%'(ﬁ'ah%agf y -du-Nva-Gdy could be
enhanced at the early stage after eating the d containing the sane as
conpar edramidh t hose 5 observed for 7 -AQu-Cys-Ay (glutathione) and 7
-A@u-Val- Ay. Under such circunstances, it was then confirmed, according
to a sen¥oty evaluation test, that y -Au-Nva-A@y was considerably
effective Tor the inprovenent of [the taste-devetrppnent—ofTanextract of
beef who¥EMaste- devel 0P8Rt was SABPEconpl ete mi H6M% t ast Botogfpe one, but

whose tlaste was enhanced sl,j.ghtly earlier and sustajned even jn thelafter
taste stage, when conpar i(vﬁ{g)ot he effect thereof }‘%A’) Paneliss*

(1) 7 -Ghu-Nva-Gly 0.0003 7 -Glu-Cys-Gly 0.02 R/G**

(2) 7 -Glu-Nva-Gly 0.0003 v -Gla-Val-Gly 0.0003 g/gH

(3) 7 -Glu-Nva-Gly 0.0003 7 -Glu-Val-Gly 0.002 §/GF*

*: The number of panelists who judged that 7 -Glu-Nva-Gly was rather preferred since it could

enhance the flavor and taste of the pork extract, without changing the balance between them.

*#%: The result indicates that 7 -Glu-Nva-Gly is rather preferred since it can enhance the flavor
15 and taste of the pork extract, without changing the balance between them, at a significant level

of 5%.

The foregoing results clearly indicate that 7 -Glu-Nva-Gly shows the following quite
remarkable effect: it can “enhance and make, more favorable, the flavor and taste of pork
extract without changing the balance between them”, when comparing them with those

20 observed for 7 -Glu-Cys-Gly and 7 -Glu-Val-Gly used at concentrations capable of exhibiting
the same kokumi-imparting activities. Ingredients derived from pork have widely been used
throughout the world in, for instance, seasonings, soup, processed meat products, cooked and
processed products, confectionery and snack foods. As has been discussed above, 7
-Glu-Nva-Gly would permit the improvement of the flavor and taste of foods, at a low cost,

25 while using the same only in a trace amount and therefore, the use thereof is quite advantageous
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10w th those observed for 7 -AQu-Cys-Ay (glutathione) and 7dYvy. The
. sensory evaluation test was carried out according to the foll ow ng
procedures: Commercially avail able beef extract (solid content: 61.2% by
mass, salt content: 12.2% by nmass) was di ssolved in hot water such that the
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Fromd hewfiggidld dsériddSoo bt-alned Givt ﬁ%ﬁﬁ@lepﬁldCQD@iuU%gG@.s follows: 7
-@u-Nva- Ay shows such a remarka%l e effect that it can definitely

"enhance t he thaseesoandvafubamotesiofvat haribbebt 30exingaot thwiféheutg shadigieng t he

bal ance $etmen them even in cases where the titers of the kok-um were
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Conc. S%QPJSFW%O&}&DIVQ&n h%I Watgr\/\gu%ﬁ tha( %ﬁﬂe (Z{Q)I](Zlf?l%lna?ll)lil gtt tﬁ; extract was set at a level of
3.0% by mass to thus form a beef extract solution. There was then blended, with this beef
15 extract solution, 7 -Glu-Nva-Gly, 7 -Glu- Cys-Gly or 7 -Glu-Val- Gly as a sample.
According to the two point-distinguishing test method (pair test), the panelists were requested to
comparatively 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 beef extract without
changing the balance between them™ (1) 0.02% by mass of 7 -Glu-Cys-Gly whose kokumi-
20 imparting activity was identical to 0.0003% by mass of 7 -Glu—Nva»Gly; (2) 0.0003% by mass
of v -Glu-Val-Gly, the amount of which was identical to 0.0003% by mass of 7
-Glu-Nva-Gly; (3} 0.002% by mass of 7 -Glu-Val-Gly whose kokumi- tmparting activity was
identical to that observed for 0.0003% by mass of 7-Glu- Nva-Gly. The evaluation was
carried out at N (the number of panelists used) = 9. The following Table 10 shows the number
25 of the panelists who judged that 0.0003% by mass of 7 -Glu-Nva-Gly was “preferred or
favorable since it could enhance the flavor and taste of the beef extract without changing the
balance between them™.
From the results thus obtained, it could be concluded as follows: 7 -Glu-Nva- Gly
shows such a remarkable effect that it can definitely “enhance the taste and flavor of the beef

30 extract without changing the balance between them” even in cases where the titers of the
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(') 7 -Au-Nva-@y 0.0003 7 -Qu-Cys-@y 0.02 9/9** (2) 7 -Au-Na-Ay
-0.0003 7 -Gu-val-Ay 0.0003 (3) 7 -Gu-Na-dy 0.0003 7 -Au-VvVal-Ay :
0. 002 *. The nunber of panelists who judged hat y -G u-Nva-A@y was rather
preferred since it could 5enhance the taste and flavor of the beef extract,
wi t hout changi ng the bal ance between them **: The result indicates that 7
- A u- Nvakekainy atervadenprad teemeebothdr fikethetascant (@ndver{de t he taste and fl avor of

t he beef extract, w thout changing the bal ance between them at a

si gni fi camtie [bvel of 1% **%: The result indicates that 7 -Au-Nva-Qy
is ratheg_preferred since it can enhance the flavor 10and taste of the beef
extract ,_without changing the balance between them at a significant |evel

Sample Conc. Sample Conc. No. of
(wt%e) (wit%) Panelists*

(1) v -Glu-Nva-Gly 0.0003 7 -Glu-Cys-Gly .02 Q/G**

(2) 7 -Glu-Nva-Gly 0.0003 7 -Glu-Val-Gly 0.0003 B/gHkx

(3} 7 -Glu-Nva-Gly 0.0003 7 -Glu-Val-Gly 0.002 /9

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

##%: The result indicates that 7 -Glu-Nva 18 rather preferred since it can enhance the taste and

flavor of the beef extract, without changing the balance between them, at a significant level of

1%.

##% The result indicates that 7 -Glu-Nva-Gly is rather preferred since it can enhance the flavor
10 and taste of the beef extract, without changing the balance between them, at a significant level

of 5%.

The foregoing results clearly indicate that 7 -Glu-Nva-Gly shows the following quite
remarkabie effect; it can “enhance and make, more favorable, the flavor and taste of beef extract
without changing the balance between them”, when comparing them with those observed for 7

15 -Gh-Cys-Gly and 7 -Glu-Val-Gly used at concenfrations capable of exhibiting the same
kokumi-imparting activities. Ingredients derived from beef have widely been used throughout
the world in, for instance, seasonings, soup, processed meat products, cooked and processed
products, confectionery and snack foods. As has been discussed above, 7 -Glu-Nva-Gly
would permit the improvement of the flavor and taste of foods, at a low cost, while using the

20 same only in a frace amount and therefore, the use thereof is quite advantageous from the

industrial standpoint.
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of 5% The foregoing results clearly indicate that 7 -Gu-Na-Qy

. shows the follow ng quite remarkable effect: it can "enhance and make, nore
favorabl e, the flavor and taste of beef extract w thout changing the

bal ance between thent, when conparing themw th those observed for y 15
-Qu-Cys-@y and 7 -G u-Val-dy used at concentrations capabl e of

exhi bi ti gg,tbe,saE. kokum -inparting activities. Ingredients derived from
beef have w dely been used throughout the world in, for instance,

seasoni ngs, soup, processed neat products, cooked and processed products,
confectionery and snack foods. As has been discussed above, 7 -GQu-Na-Qy
woul d pef i koktheinmping\agent ninsofing dysenfillpwdr v ald-Nhagtle. of foods, at a | ow
cost, while usin he 20sane only in a trace anount and therefore, the use
thereof #<™ IS KYRHINGEDE S274 BRI NBS) iR Gorsbinatan, @ andpoime-Cly Mlab) i s

cl ai npd | kum -, nparti.n ent. copsi sting .essentiall 7

"6 a2 e R B Pl BT RSB SRR ha Oy

conbi nat iy@8ein (Qkepfeseid Un MG 8Ngh (o RiCASHREveal kaash). 1 Ro_aci ds
or peptides sel ecpt ed1 frgm t ﬁe gr oup corillgi s%i ngi of 7 " gﬁﬁ Q—E@he%ﬁler@gi n X

r epr esentepregantsaumi anon@adidl c0in amnandit dedaiice, derGMatiay e; -Glu-AGh U+ Vahu= AdaWher ei n
Y represents an anino acid or an amno acid derivative, 7 -G u-Nva, 7

-d u- Abu “Plu-Ghiy- A -§lu-Cys, . @ Ghavpt, ¢ -GB-Ghy g, -Glu-V@ ur MBlu-Orh, Asp-Gly,

-3 u-Thr .- G.u- Val -d u-Qn, p- , s-d Cys-Met, G u- Cys,

ay- e, CEEEE M €6 RN F DOR. G i R e TG Ve,

- G urgval +Nely v v Uy Ve QoL 7 7 @i’ o GygFt- Taky, & G PYay (S M) (0),
-Qu-Leu, y -du-lI ’e,T r ]{Céuo-’t -YLeu and %r Z}&l Q%&CJ}/;’: ?@‘éﬁ %%{e A&%)OOE
conposi titwmLegnprGeiHRg O-CGlu-ppbs iy mask-¢@ (9M8% by mass of 7 -Au-Nva-Qvy.
4. The food conposition as set forth in claim3, wherein it conprises 0.01
to 50 pphmAdyohesswogtiorcon@risingild-ped Yy mass003%.9% 800y mask-ofa-GR. | ngr edi ent

derived fr rk, and other. food 15ingredients. 5. The food conposition as
sot 1 or th THh R PR3 HOpASHG U SR TS ORI ises ) 9 SHoby: birames off

-3 u- \vas GyanQ.005 0280k f an ingredient derived,frombeef, and
ot her food llx‘ngr e%?’e%?gs. H %P%ygﬁ%ﬁ%‘% ﬁ‘gﬁfdf‘%{ geﬁlrvgcgtg g™ #854h%Bever age,
or ars i nhgedredd ate used for preparing a food or 20beverage, conprising the
steps of: adding a flavor enhancer consisting essentially of r

- G u- Nvas Ghy fopd chroprdition gs edlicethtisslaihd, Iverervindgi agntrhern. 4109t pem by adagk of
7 -Glu-Nva-Gly, 0.005 to 80% by mass of an ingredient derived from beef, and other food
ingredients.

6. A method for preparing a food or beverage, or an intermediate used for prepéring a food or
20 beverage, comprising the steps of:
adding a flavor enhancer consisting essentially of 7 -Glu-Nva-Gly to food ingredients,
while mixing them together; and
optionally cooking the resulting mixture of the food ingredients.
7. The method for preparing a food or beverage, or an intermediate used for preparing a food or
25 beverage as set forth in claim 6, wherein the step for adding the flavor enhancer consisting
essentially of 7 -Glu-Nva-Gly to the food ingredients, while mixing them together, further
comprises controlling the concentration of 7 -Glu-Nva-Gly present in the intermediate used for
preparing a food or beverage to a level ranging from 0.01 to 999,900 ppm by mass.
8. The method for preparing a food or beverage as set forth in claim 7, wherein it further

30 comprises the step of adding an intermediate for preparing a food or beverage to other food
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optionally cooking the resulting m xture of the food ingredients. 7. The
. method for preparing a food or beverage, or an internedi ate used for
preparing a food or 25 beverage as set forth in claim®6, wherein the step
for adding the flavor enhancer consisting essentially of 7 -GQu-Na-Ay to
the food ingredients, while m xing them toget her, further corrpri ses

cont ol | gt \SADSERIRLI A ALl St N gvglcagg%gq%tgq he, Lot et medi at e

used for preparing a everage

999, 900 ppBviysdreasevel ranging Bom GE (A HadhfQ4sspreparing a food or beverage
as set forth in claim?7, V\,ghereln it further 30conprises the step of adding
an i nt er Aedicanghédfor prappang nfpod of bodrage abesevage t1BinOYheterdioed stdptgr edi ent s
while co qr:O”I g the concentration of y -AQu-Nva-Ay present in the

resul ti n@j‘S ¥o'ge gﬁ"%e@é@&@fe‘”@ﬂ“ﬁlg|eé“\¢étllanbfaﬁg?’F@IUfN‘@Fﬁﬂ@ t0 thet ob Brgpimby MaSS
9. The ng ﬁ q?jugé RLE tarlin a food bevera%e as set forth in claim?7,
wherein the s for addi }r’{% FHEPTFRRL r“g‘ht‘i’é Brolipndbs ertigrtessemi al |y of 7
-G u-Nvas cﬁ;wvtam RsdnP akh le the her
conprises the st%g of con!t: f%“ﬁ?éng’gg ﬁ%begbéﬁ e{r?tarlaeﬁl)ééﬁlg%lg %Pgﬁ%"?@ y
present bynmtdfie resulting food or beverage to a level ranging fromO0.01 to
50 ppm bY mass 10. The nethod for preparing a food or beverage as set
forth in %Wedwéh%*ffompéﬁpﬁrsng@u fapdgr bpfrerssias sehérthoodnpronbeyekages ks9a f ood
cont ai ni ng..an hlg r edi ent derl%/)eéj frompork. 1011. The nethod for preparing
a food of Bavef g ROCCERECiH 1o Fontaing %ﬁ’égrﬁﬁieféldﬁ?‘ﬁé figmingrk1 0, wherein the
f oodypr pe (o} i ngredi ent deri m beef 12.
A food or g?éi‘%ﬁ’é’g%‘g?%gaﬁg‘?%t@%ﬁ%p%’%% eagusseS f%rgj pr @Bt i é gm?so EPJ)?

bever agewkdnen aetfedd oz @ehverde tshafood dontafirk a‘ﬁﬁ@@&ﬁém HEI%@"H@Q b@gfcor ding to the
met hod as set forth in any one of clains 6t . A nethod for

enhanci ng- t4eod ¢radeweragen df mmtf:amdeltnfsecato&@mﬂamg d)ﬁ,\aebﬁ@@e:@gﬁmﬁia&eﬂ&dt he step
of 15addlf’r@% a. conp @zltl on containing 7 -Gu-Nva-G@y to a food or beverage.
14. The hod tPreRgy edrpes qrdipg fguﬂ%ﬁ meshod gsepichih infey pleaf ohinsrfiarici ng step

is a kolgu K‘métl{gaef&l énﬂglcﬁl e{f?e {lavor and/or taste of a food or beverage comprising the step of
15 adding a composition containing 7 -Glu-Nva-Gly to a food or beverage.

14. The method as set forth in claim 13, wherein the flavor-enhancing step is a

kokumi-imparting step.
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