DESCRI PTI ON SWEETENER Techni cal Field [0001]

The present invention relates to a sweetener and an

additive agent for inproving the body taste of a

sweet substance used as an ingredient of the

sweetener, and inproving the bitter taste typical of

t he sweet substance. Background Art [0002] I n

recent years, a high imptenstbdyrGyeet ener has been

utilized as a sweetener in a wde range of food field

such as diet foods because of its high sweetness

- magni fication. In the higlgsrREbeverages and

confectioneries each consumng an especially large

anount of sweeteners, various high intensity .
Techﬁ?ﬁ§i6%§gf have been used as so-called |ower-calorie

sweet eners such as a calorie-reduced sweetener and a
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gl ycyrrhizin, thaumatin and nDneIIin. [ 0003]

However, in general, consuners have becone famliar
Back@¥®ind lrertyears with the sweet taste of sugar, glucose

fructose syrup or the like, which has been used for
[000%kods in the past, and hence do not prefer inmany

casesebbatOpedid y aoﬁlgmeitdraﬁlt@{ elvestiehea HHsgbeen utilized

intensity sweetener as describ bove. . For exanp
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am no acids, which is classified into the class C of

seven-transnenbrane receptors (G protein-coupled

receptor; GPCR). Coning of_the gene for the cal ci um

receptor was reported in 1993 (Non- pat ent docunent

1), and the calciumreceptor is known to cause

various cell responses via elevation of intracellul ar

calciumlevel etc., when being activated with cal ci um



in taste reception. [0009] , However, it is not
known that an am no acid or a peptide having a
particular structure is useful as a cal cium receptor
activator. Further, although a peptide derivative
whi ch exhibits a sweet taste such as aspartane is
known, it is not known that an am no acid or peptide

“havi a cal ¢i Rt OF - actd val etf
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to after sweet taste (heavy sweel taste over aftertaste) andg

particularly has a stroﬁgﬁbitter‘taste and.astringency,-therefore,
Ace-K is often used in a combination with other high intensity

sweeteners.

[0004]

Until now, the use of those high intensity sweeteners in
combinaticn is knbwn,as a technology for modifying the quality of
sweetness of the above-mentioned high intensity sweetener (Patent
Document 1). Further, the use of those high intensity sweeteners
in a combination with other .sweeteners such as trehalose and
erythritol {Patent Document 2) or an a-glucosylated stevia extract
(Patent Document 3) and the use in a combination with a dietary
fiber(PatentDocument4)havebeenreported. However, at thepresent
time, these have not yet sufficiently satisfied preferences of
consumers who have become familiar with the quality of sweetness

of sugar cor glucose fructose syrup.

[0005]
Meanwhile, the calcium receptor which is also called Calcium

Sensing Receptor (CaSR) is a receptor consisting Qf 1,078 amino
acids, which is classified into the class C of seven~transmembrane
receptors {G protein-coupled receptor; GPCR). Cloning of the gene
for the calcium receptor was reported in 1993 (Non-patent document
1),andthecalciumzeceptoriskmowntocmusevariouscellresponsés
via elevation of intracellular calcium level etc., when being
activated with calcium etc. ‘The nuclectide sequence of the human
calcium receptor is registered with GenBank Accession No. NM_000388
and is well conserved in animals.

[00C6]

The above-mentioned calcium receptor may act to promote or
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and Y represents dy, Val, Qu, Lys, Phe, Ser, Pro,

Arg, Asp, Met, Thr, H's, On, Asn, Cys, Gn, GYyA or

LacA; (4) the sweetener according to (2) or (3)

wherein the amno acid or peptide is selected from

y-flu-Val-Ay and y-G u-Abu-dy; (5) the sweetener

according to any one of (1) to (4) wherein the sweet

substance conprises one or nore kinds of substance

selected fromthe group consisting of aspartane,
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First, the amno acid or the peptide having cal ci um

b%%%@t@d?%hb‘ﬁé%@flfrﬁ@ntﬁoﬂ%4 bedioc provide dBReetener
inventors of t'he present invention have found that

in whighe e ryeet Cante Epbpt Mde HRHG-t@f£3om the body taste
andblt;@éleegg{:a Gld JYQ%EBQe&ff e‘:éQl' ?pae[ hikBkifed O By sweetener

ood urt e I nventors résent invention
in whlhawahanﬂu$aﬁnnaaﬂﬁaqwmhbtabldnnpﬁrﬁ#%@%@tdetbanbOdy taste

o) a h fr £
and bi L RREEe S S AN G SR RCE ) e R R pEBsive agen
for lﬂ@&k:umng rl:émwsbcai}t asgst¢ haf carmwretbesexpressedwbych is used
| ve basic tastes are Lty

22 an 1h¥FRaTERE SFAUR S Fer e AR S P mipe caste
typicad EStée mwdmﬁﬂsuﬁﬁmnm@é tastes of the baS|c tastes,

such as thickness, growh (nouthful ness), continuity

and harnony as well as the basic tastes are enhanced.
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sweet substance as used herein neans that the sweet
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substance. The phrase "inprovenent of the body taste”

acids pgfePEPtd dafe an FETERMMESofe I Fle PBBY Padt éag*?ﬁ

recept%%ﬂsa%t‘ifvatt%_%ge SR 8S :W. ke reRW=se &f ddaf@afd®ra calcium
he start of "eatin is sequentially called

receptpm@ta%tcy*afam agﬁ@ Seamd shadatPAGETERG fradsiagg@eptides
can m}?]}gg\]e eﬁ:ﬂe‘?‘ %l@?:g 8@ ﬂé@'@h%s Jdhpse R gn rﬁ{@éﬂé@ty sweetener,
oti ons, ically, 1nitiral taste; mddle taste .
th“rEbﬁn@Qﬂﬂmmﬁmﬁhaﬁrﬁ#&wpt©5@§5¢e%nmﬁnéhoﬁre felt 0 to 2
SummaryS€conds, 3 to 4 seconds, and 5 seconds or later after.
the start of_eating, respectively FIG 5 shows a
PO Rk ¢l AR OMhG-ds iR iRREon! Rk & providkawhi ch

the ordinafe axis represents the strength_ of the
(1) 2 sweelERERCOMBRHNG HgveglFAbTIaNes ant P SOTRPINE SRYRECAlqiED ferFRsor-activating
effect, after the start of eating. However, FIG 5 is a

concept ual dlagran1and does not show a

E§O|Ute al ues. d
(2) In epberiiggnts. there Is PrARIPRSRRPRT LATFFERR T b WIEEH, B FomPoun
compnséaafneloﬂmbﬁf@mg of @mihol REEPpeptiid adlecied fval the drdBalconsising of y-

o CIEDEHT S SRR 8 208, BRASHEP o R0 ELABR Rl

rqmuwn&%ﬁ&@h@@mactivator refers to a subst ance t hat blnds
to the above-nenti oned cal ci ceptor_to activate
or an (HERQ¥Fifn %%b]ﬁ%BFVEFuM-ﬁ&.- phY aEeiebY, Y-Elu-Cys;

y-—@lu—@&‘éﬂ V«':\tﬁaﬁszzhﬁl WL E8Cerkot’, §5-ASehAeS eh8p—BBANSCys—Gly,

| i gand binds to a caIC|un1receptor to actlvate

Cys-Meé rgd%crH HeY SucF EOTFUE - bsli MG SpirotisiGy = ¢ héreby—Met (O)
Y—Glu—t\f-ﬁtﬂﬁ.{nifaﬁ glhanalvahunier tdeutes MoggheidiN-ser, y-Glu-Tau,
rece&hTr activity" means that the cal ciumreceptor
Y-Glu—GuheinNe) (Pl sygpar-Teu, Vit e eatnChRi holgsi gnd
y-Glu-2Rg gfimo aci ds form ng each peptide are L--amno
aC|ds unless ot herw se stated. [0017] <1> Conpound"
(3) thRafWRGTENES eraRTEGEEDteY - 460 i VACKFRG Teff eépresents Cys (S5NO),

c -Efl% 0P QY & Ng-pcal Ghwm raceplor -acki VAt bNYpen or se
ys! é%? canq%en§¥ gn1no§a0|d a peptlde or derlvatlvgsO i

and ¥ ¥ﬁérééﬁntérGLﬁrlYﬁ% | W2 ol X EI aPRoei YR - OO fSP, Met,

Thr, Hi¥9 A% thecompeundchas @16 et 0f-4pproving the
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maximupepeiHesi Lt e W Th The sweet subst ance. Exampl 5. rved in
curren®f viUGRsan agiwes asiuf broed pePRidee i TR . .
y-Au-X-4y where_X. & 8 A adk-pongecdion sma control.
cocytesm mbe@eed der @h?%(%ﬁéieé% u-Val’-Y where Y represents
an am no acid or
anam noaci dderivative,y-GQu-Ala,y-GQu-Ay,y-d u-Cys,y
-GQu-Met, y-Au-Thr, y-du-Val,
y-@u-On, Asp-dy, Cys-dy, Cys-Met, du-Cs, Ay-Cys,
Leu-Asp, D-Cys, y-GQu-Met(0), y-Gu-y-G3u-Vval,
y-d u-Val -NH2, y-du-Val-ol, ¢&y-d u-Ser, y-d u-Tau,
y-GQu-Cys(S-Me) (0), y-Qu-Leu, y-Gu-Ille,
y-Q u-t-Leu and y-d u-Cys(S-Me) (hereinafter, also
referred to as a "peptide or the |ike of the present
invention"). In the present invention, one kind of
t hose peptides or the |like can be used, or two or
nore ki nds thereof can be used in conbination. [0026]
Further, the peptide nmay be a peptide derivative
havi ng a structure of _y-IGI u- X- OCH( Z) CO2H .().(



[0029] [0030] [0031] [0032] [ 0033]

Herein, exanples of the am no acid include a neutral

amno acid such as dy, Ala, Val, Leu, Ile, Ser, Thr,

Cys, Met, Asn, Gn, Pro, Hyp and t-Leu, an acidic

am no acid such as Asp and Qu, a basic amno acid

such as Lys, Arg and Hi's, an aronmatic am no acid such

as Phe, Tyr and Trp, and honoserine, citrulline, ,

ofdi thiirea grap‘hnshuwyngcaaceﬁfEﬁerﬁ‘élal‘hé"wm%lﬂﬁ% on a

~and taurine. The am.no acid c - niected

calcium@RSeatidal | ﬁRggcﬁﬂﬁﬁ}]eg%Fﬁngﬁl- %F@%? !é?ﬂ %%%s 1i:(t)ﬁewnats) H
into o0 @i gosbphsasatelb-beutinepioyersliensi ngalues of

a-‘am noi sobutyric acid and, L-pepjcill.amne, ;
int racobl WETRG VRIS FHEEREBORTTEE bLel (5 Oy an Ty "
o & 1O B i ncl 005 8 f6t 1Yot e
of intradedesar GBREPTLRANE §F>D[Sdgflf4ﬁe‘]€é?e¥3§553 ted "\é ness
It was fa,% reviald engtf Qs AHgEhACIWh Y 99bémesdnbam¢¢net§s injected

_ followng am no acids. él% thi' Gla%m n%o(nzc) @_a.
with aisbhlhed y8FevaPy VAFEREMOESTLER: *CefciNE (5) 11 e:
| egic pe, ( tshdvethd omh nef {49t Rhe:a Rhenylmb ik on a

%§§)'T§r%§%r%?% 19{ Trﬁ%: Try t%ghanﬁéloz%tHi Sias indected

calciuhistdatiiner { 1DRNA € @%i*ﬁ)éﬂ?fifgl I AFGPRI-RE J

6a



(13) -Ser: Serine (14) Thr: Threonine (15) Asp:
Aspartic acid (16) Gu: Gutamc acid (17) Asn:
Asparagine (18) Gn: Gutam ne (19) Cys: Cysteine
(20) Pro: Proline (21) Om Onithine (22) Sam -
Sarcosine (23) Cit: Citrulline (24) N-Val: Norvaline
(25) Norleucine (26) Abu: a-Am nobutyric acid (27)

o TS5 TEUR B 280 B B L GRPLPLLRR (2 L b ot

1ntr@céﬂ1@péﬁqhuﬂyﬂkﬁaa&mdebzsnehhghaﬂanqa@)tmezynmenf addition

Peni cil |l h .
of a ﬁﬁé“%rﬁelﬁﬁugg ggﬂé Q%a'%pv%n RN ua%ébag?%ugﬁerl \S/L ng values

of ir@frzaRQvenrentihpnedt s aondd deuel Jassm)rssfmcualrent values
am no acid, a non-natural am no

Tt W GonGL TR BNSUB AR AP Ao A A7 nPeRYkRS Tnjected

withadlpeiactd sheer C@?I hisH6nascthent &5 na nabnicasbony|
group, the term nal _am no groug and he t hi ol qr.oup .
¥e calcium

_ of FEystéeife? IERHUFSOMRed” %\ro ofsPeptide
receﬁ#nﬁ?t I tugnt S¢ t%%ﬁﬁﬂa@ﬁ:ﬂciﬁ@ré@@@t@fuaﬁtlnlj@@tmm oocyte
group, an acyl group, a hydroxy gro§ an a
of X@mzaps AacEl RyPENMhBr 9+ BUPCEACRT t rG IgtouR T A s
resp@ﬁg%'pc%ﬁ’% '&ﬁ%wfﬂ%%ﬁbkvﬁhgr@yﬁé,ozsraeﬁlfm@ai lokf a peptide
_ I ncl ude NO2) : N-y-nitroarginine
soluE;@mtabcygt@rhgtr@gg @gpg@;traglﬁ%thff :ﬂ%ﬁ%ﬂ?m(jﬁﬁues of
intr fi X&} lﬁ¥§éebgﬁs18@ke@H@esﬂ@ﬁé@aﬁhﬂﬁent values.
alr-o
|no -am no- 3- net hy14- butanol ) [ 0. 036]
It wdd csumdulrme@eth@teruommpqmeewﬁs gbepyveysin sﬂe)vte@ ynjected
w1thh§1%%9fl%8|%g Pgb tﬁHELé}ﬁheEQEHngs andohpesi. (0) "
ove 0) an -
| (SFMe) 5(13?] am:mccawesahds@qur@m @@%ﬁ%@t‘c@?égtmlﬁg a body taste
n the fornmula y-Au.indicates that glutamc
of aa%‘%’%ejﬁi %‘ébsFo a%gt her ami no acid via the carboxy
group at the y-position in glutamc acid.

ular

Best Mode for carrying out the Invention

00131

' Hereinafter, the present invention is described in detail.
One embodiment of the present invention relates to a sweetener

containing a sweet substance and a compound, preferably an amino

‘acid or a peptide, having calcium receptor-activating effect.

Further, another embodiment of the present invention relates to

L_ an additive agent containing a compound having calcium

réceptor—activating effect, which is added toc a sweet substance
in order to improve the body taste and bitter taste of the sweet
substance. further, still another embodiment of the present
invention relates to a sweetener which is obtalned by addlng the
additive agent contalnlng a compound having CalC;um
receptor—activating cffect.
[0014] |

First, the amino acid or the peptide having calcium

receptor-activating effect is described.



[0037] S-Nitrosoglutathione (G NSO [0038]
y-@u-X-Ay where X represents an amino acid or an
am no acid derivative, y-Gu-Val-Y where Y represents
an amino acid or an amino acid derivative, y-d u-Ala,
y-Gu-dy, y-4du-0y5, yLGlu-Met, y-d u-Thr,
¥;(§gyVhlgiy d u- CLn Asp- Ghicycys GE%, &g;-?g;,
¥ Bvelt M- und that the
ié ﬁwﬁ Ja Q?%ﬁ' g%u vaFe ,V§ A u- Vi I-%I
amlncyaGld cSerthe)p@tw:dl'@b{leglg@@lw gepgptegyactivating effect
eynand, ys Igé‘r@(ff( SnMB)resent
can %@@ﬁ% E‘BE%W ttche %JD‘%?/ eqféd{aenﬂc_f BPtterness of the ¥
inversteal hewksfanoe.that the Jhenefarial oy- deperGifenkapelmprove
X represents | It should
the bggy, ?W/é‘ dy%%’ tler$%v?%e§%é ti(mer gg%ggesﬁtﬁs&fr?caem no o0
beno@@d&ﬂﬁtaneaMﬂmTEmkﬂnﬁ@memasuwEasyeGhﬁUWQDHOtbeeXpreSSGd“

by flye@%%¥as§e@ Jsrka,cﬁ'l aJA%)éfw@euc va%te Sgll{&r@é%e, sour taste,
bittdd S aGdynkdsi, Lawd AspnDaCyssty -G mﬂil\llb:lh(mgirglnal tastes

y-d u-y-d u-Vval, A u- Va
of tkgﬁ @q’:ﬁjs%rta%tﬁu g/fégh %k&l%r&%s%)%ﬁc))wth gtou‘ihfulness
cont ¥mH iy 1dred narf@dimt 'a@hheaﬂ_d ay- Ghl@- Bys(S- Meytes are enhanced.
hereinafter, also referredtoas "peptide and am no
[0C1%kid to be used in the present invention") can be.

usqd: deh &k addid inarageniaf aasaswedt tsebstaacesubsthnce as
is added to a sweet substance for i rOV|n the % chness
used hgged raRgabet it Ese %‘fe%e?%/%@t f‘&gs i
main V€ £ gzp%fgltﬁ)a@@e used hiddhe @£§§§%hé1ﬁw@ﬁil®@ €ha sweet
e use alone or as a mxture of arbitra

r
subs pronee ki T p@‘raﬁ@os‘,'émpéoef&%un@ thaven 5’09¥fet?8FF wifigers o
the eaﬂa%éﬁt e E‘Hg%?/c{ @aHs't)% GqY/L‘él\(@g_QéNg)se%Afbﬁzﬁstﬁt%ﬁgtasles with
the dﬂu%SGNdf t@@ﬁ siftsert @r5§a(}Lpﬁkﬁabﬁqﬂna%QleS segtentially
call rrrﬁr%b taste(?ﬁyaf% al, th% Hta!fifs@f Fé%%’lngeglnglg%l éh{a@sf;ecAmlddle
taste Sarpi eaffetreecktlayst@sedThose are @lq’qug% r@ﬁq'wngmd typically,
ferred ¢ =80k GFer to tastes which
sasc L GGE, GRASORTTS SRS S sn i Sase
_are ﬁ@hpomndotb becuséd,lﬁ thedpresentsi ngeft Popecgnds or later
0 ai | @bt e scanobe auégﬁl tual
afte?&&? E &ﬂ etahen nPg%ﬁééggﬁegypevfﬁ%e the peptid e prhe
dlagﬁaﬂshedeQaﬂneﬁkot&gﬂmnpmnaﬂ@kylUbeﬁgdan@ﬁ@wﬁxlsrepresents
t echni que su a t cs th
the %9%?%%E?z?ﬁ ggﬁegﬁé%%rdgggrE@g)ggseﬁg gk?g represents the
time Syt destizé ng-die peptddendy aimvmws;matfiltﬁ r dadsi enconceptual
Si nce thg nunber o an1$ ?C'% %%ﬁlg es contained in
diagfHa »BPt 7085t B°beSUSEd*PR°the “présent "i nvention is as
[oo16pnparatively small as 2 or 3 residues, a nethod of

chemcal ly the5|2|n the |s.con .ent.
VhERE RE™ ﬁﬁ@?%&@F@cg é%f@SSy é?f%%%fg%ggOEEIECEPtor'

thatgié gopertd d;%l%ﬂrﬂ;érb%e&ysnﬁ@eaez&e@tw $GHBR$ymdfhém'hlzcedgs to the

using a peptide synthesizer. .An exanple of thg Lo -

c1asmeEhod SFvehehT earFST BT ReGhErRa e, pLpti e +catetum

receb98£UQ8§1§a989b|Q@fé@blﬁopha%©b$¢ﬁhh%tthaﬂebhnds Thethe
peptide synthesized as described above

abovepumelﬂte@nesl Qﬁsltpaltur%rééﬁ@%eéfhtasaqtdnv%&ﬁgﬁg%aelcmm receptor.
Furtlﬁ@fo%éjg:h%ﬁglé " f §\RISieh f as€a ht ghn peydeprmancas used herein
i qui d chromat ography or affinity chromatography.
Such a peptide solid phase synthetic nethod and the
subsequent peptide purification are well known in the
technical field. [0041] Further, the peptide to be
used in the present invention can also be produced by
an enzymatic reaction. For &xanple, the.nethod
described in International Publication
NO. W20041011653 panphl et can be used. That is, the
pepti de can al so be produced by reacting an am no



Exanpl es of the | ow nol ecul ar wei ght conpound to be
used in the present invention include cinacal cet
((R-N(3-(3-(trifluoronethyl)phenyl)prOpyl)-1-(1-nap
ht hyl ) et h yl am ne) and an anal ogous conpound t hereof.
Exanpl es of the anal ogous conpound of cinacal cet
include the conpound represented by the foll ow ng
mca| nine
meand IRILCEn L RLRRA b 2 calgium ecentor o aqtivate o gua
nuclédmmlmmdnej Jgrare itrhe tdmr@@yndrnaeﬁrﬂe;tent 88upyls hurther,
fol I,pwn chen1ca| o ).
the tefp) q@%é@ Eﬁgﬁsrop%§%§§%§ﬁ m?%n %%5% §ﬁ§ClgP§?C6ptor
tran@am ine)thd hosgnLonmpounds can be syntheS|zed by such a
kn wn et hod . as descrlb d P
e TP Rer e CEomRel 2Ny Gy PoiTars; sl fepride
are Eﬁﬁmiﬂdﬂh&&ﬁyS@ﬂlei@0@8&erw1$®Oﬁﬂ4t§me conpound to be
used in the present ‘invention also includes that in
[C01the formof a salt. Wen the pepti de and the am no
<1> @b bea wsegl ancihelmeSﬁIéptmmtmmregleﬁidmet
formof a salt, the salt_ can be a.pharm oIo

[ |
aCdECRBPO USSR RaVERA i Fas SO s AT it A acca gfrect can

be arQBERANBOSHENAASE B GATiRRX B @é@ﬂﬁatﬂvéhﬁ:ﬁeﬁn‘e’ﬂﬁ,&olrnchndeus low
an ammonium salt, a salt th an %gkali et al

uch_ as frect
oL e GO TN AT S % A i th aft SPREPRRE Bar q effec

of 1@0‘5\}1@4@1‘1@%\&%@'@'tblm:@nQuaﬂﬁgjﬂefo Whe &ﬁlre@tuﬁubamance The
alt, a zinc salt, a salt with an organlc amn

comp@ma@rr iPdtey PENRNBOV BE HERIBP AR W?onynécreemg For

exam é r th'e &ﬁ%oﬁh@%drﬁb@%bt@ﬁ@@@y&%aﬂdng a calcium receptor
cl ohe amne, and a salt with a hasic am nho acid

with %@I@Sﬁssabgfﬂﬁﬁﬁ@:aﬁadl JRt et LI AnsitdS 1o §eSaPFOR FRELVItY -
It lsa%P@stéfa}g][Q% EBn%i@ﬁ ﬁ’l‘ﬂ@d’ enkhsr Hash &y AR UeYI B S aNeffect

ornula include a salt with an inorganic acid )
of inguodv iasg wmoram@rnsc eisgecdusn o€ 4EPdSWPRESPABE Fence, 1N
partl&hfjar,m {64 Cy AGH QDQ¥Q%OQ&@Q}_&1@9' d, asalt with
_ an organic car oxy Ic acld such as acetic acid,
[OOl&]trlc aci d,- benzoic acid, naleic acid, fumaric acid,
taric a &d Yhdi Ch
%drejhn%enézgi ngrg&%m& gcré@lgﬂhgngﬁt h%?rtg&gam d, aving a
cachM@WﬁCﬂBﬁtﬂlr@g @éf@C”ﬁsaﬁ ey G i e by Paecirdbed, but
Ci oxali c and malic acid, and
is ngf éﬁ? 9f?ht%n %ggggﬁgggk#gogﬁ%ga0|d such as
1) n@ﬁamhﬁmﬁﬁaldmhtnﬂame@epﬁenzenésuhtmdncaddﬂag&naest substance

p-tol uenesul fonic ac 004 > i L] g .
to ag T%WErr%?eBE%§eﬁ? |ﬁ%éﬁt|%%s geméggT%ggggﬁp§§%dﬁ?%eurlng
the &&&¢@@ﬂ r@céﬁeOpreeemvltpventlon preferably the

gegtlde and the_am no acid, can

C

EiVe Bentohnt R FECRHERH 16 a7 indel Slnatding Fhe test
subs©46es WliaH ApEVel tie et drasteiol cyhehaweet adding the test
substance. The peptide and the am no acid to be used
subsianghe %?%sent i nvention can al so be used as an

3) éﬁ%&ﬁiﬂ@ @E@ntewhl@Bbb&aadaeéxh@batsmeeh sabsiance in
order to |nProve the bitter ess of
a

recoibararbbYAELnS L IREtCOhmbURILid b6 AONatAPBnRtoFhe test
subs@Sn@ M xture of two or nore kinds. The conpound to be

used in the present invention can also be mxed with
[CO1%A]l sweet substance to forma sweetener. [0046]

Thﬂd@dcdéltéi’ﬁnaﬂ@éﬁ @b the: presgnts inegitrcenN 628 measurement

consi st of - g one ki nd or two or nore Kkinds_of
syst@@mmsc@hbeeﬁ PEORKPRESALEF CHEAL FEREATREAPoGAE EFa™PLe-

be used in the present invention. Further, the

addi ti ve agent can be forned by optlonally addi ng

ot her conpounds or various additives each having an

effect of inproving the quapity of sweet ness of the

sweet ener. [0047] The anmount of the additive

agent which is added to the sweet substance is not

particularly limted as |Iong as the anount can



The sweet substance can be used alone or as a m xture
of two or nore kinds. It is known that the m xture of
mul ti pl e sweet substances can i nprove the body taste
of each of the sweet substances. Even in such a case,
t he conbi ned use of the peptide or the amno acid to
be used in the present invention with the sweet
subst ances. can ' ove
The %&%Nﬁﬁ% O D %ﬁ%f r?%% con%lnaglgﬁgo é§$$§2xw§¥pre851ng

calcﬁh&b&b@:@@&%ﬁsn%ﬂdﬁn&o@@@bloln&tllneumtocﬁelm ikiwtdsch an exogenous

optionally sel ected fro cral ose
calo GRRSAPRREHST 18 LT TN o Fiobe (hPSo R pisc ot 1vitY
mea siEANEr svahefXRIFYE Hefd im@v@meﬁze:renesie@eﬁmhnatlm partlculax
i nt]l udes a conbi nati on of as art

Limitghi bR &S cHRT et ed R Al e ﬁ?%% %??%%tl}ﬁﬁ?%{ ta ¥vator)

specPFES @R 5 icRVYeALINOFe c §PEst fllsC@di&ield tioheise agaivcbaefiti@ded cells
so that the weight proportion EHQ/UrGu Val -dy

that &SP 62300 UPaF £§CBY OReT ght Wi TSt Styétfa“omgy detect

the bEﬁﬁEﬁgb(X:é%tan of e B3PS LARR: cASr & Jdh @t hefcalainsereceptor,
his i's nerely one exanpl e of n1xture exanpl es,

and
or matYhéreéppednBOﬁe‘@btl@d&élgr é5eRFELER) thetfren the sctivator and

the APQVErERILRed PHOPREELRY. + JdesmWeet @@Q%c@fabmées:Lgnal into
present invéntion can of course be m xed with commp

the osidet-endhensueh sl Hukt 5§€SP§PECceRR Vi Fuctosetarged “through

the r%%]%at ﬂ ;59@9"&14 ft@s@%ﬁﬂﬁlzgncgr yidnist @1 sandiod that the test
l'es o e formof the sweetener of

substdecorizzsen a;anl/cemmoneqrmtwesmrpeme%ngaa@iﬂamt?ér aﬁ%ld is a

e Gy B R o P2 B songattly o che svoet

substanveation is nore specifically described with
[002 ference to exanples. However, the scope of the
%fesent invention is not limted to those exanples.
[ oS0 wif Ref eraamcef fexanpife itfprRrvdpar dhicoquef ital efupweetness

of t%é%%@%éﬁ%%g%égggﬁ I E%ec%%@?ﬁﬁega%?éacg%gbgg %ﬁgé)% Laste

test $80LeRG@ sr.egFstehed, athéxémlmmxdadeHndepeptbde NMbe used as
00388 synt heti¢c oli for SEQ |
2 tesfriRs L ARGE PP B BT T TRt e Peptide
is prRGR MBI/ &ypébesdéecdon$£)§)5ﬂ.1]1g Rﬂ?zvvas ;t)@ra‘mnmedcbyi residues,
using the pr ymerase
or & (REmrdcr G0oB5 0% r PAGURES MAer e FobFauiAg consisting
of 2 ¢aNdi Lin@RS hYyidstagi busan &i déﬂeiejﬁﬁl\éttl(ﬂml‘ﬂ:lhfe&@tolﬁ edFurther,
by Clontech) as a naterial %L a ﬁeactlgn at, ferabl
the apgpoRfHiEres i ddedcreedi- Gt She AT OREPFofEgs Breterably
—g1$eeRNESacp@C for 30 seconds and 72C for 2 mnutes was
repeated 35 tines, and then a reaction was perforned
\002¥ﬁ 72C for 7 nminutes. Wiether anplification was
atg 8l et Do PER Nas 16oNnTH e o Deiharivinkgl agakesénclude a
el ectrophoresis of DNA staining the DNA with a DNA
calchemi P AePFeagdnt | vandr dtbaBgaBatadl Brgli BFef mouse, rat and
dog dLradi atd thuligg@ chalinchengthgiaf okhenBCRaPEQEHCESceptor is
- wer e con I rme conmpari son with DNA markers of
not mﬂmWWE@lae%yslhmltgﬁeously subj ected to the
[Oozgiectrophore3|s The plasm d vector pBR322 -was
gested with the restriction enzyme EcoRV
(remuiestutleed bybTekar b THel géHe FREgREAT afpiVTFEdCcan be
Conflj%(meg%&wﬂ%llnl gfi@% é@lf@%)%@é’eaﬂ?g S E&l@iuﬁlr&eeceptor or its
igatton Kit (manufactured by
fragmemmegaellTMemﬁﬁahee|ehpaeeeﬂthHSQaé@#amnrﬂﬁeptor or its
transfornmed with each ligation reaction solution, and
a transformant harboring the plasmd in which the PCR
anplification product was cloned was sel ected. The
PCR anmplification product wds confirnmed by DNA base
sequence anal ysis. By using the reconbi nant plasmd
as a tenplate together with a cRNA preparation kit
(manuf actured by Anbion), CRNA of the caIC|um

.



[ 0053] Furt her, aspeptide sanpl e,

y-Gu-Cys-dy (SigmAl drichJapan K K.),

y-A u-Cys(SNO -Ay (Dojindo Laboratories), y-Gu-Ala
- (Bachentei ncher ai kal i enAG , y- A u- A y(Bachenfei nchem k

alienAG, y-AQu-Cys (Sigma Aldrich Japan K K.),

y-d u- Met (Bachem Fei nchem kalien AG, y-Q u-Abu-Ay

(Abu: a-am nobutyric acid,

BacherrFei nchem kal i enAG , y-d u- Thr (Kokusan Cheni cal

Co., Ltd.), y-du-Val (Kokusan. . -0 :
fragpetsu- 1%&%8&%%%rﬁys%¥ﬁf%88?§a*“l‘%ct )f"g%l%u‘?el%éepq £ o Ats
frag(n%H%tﬁ%@‘é/ﬁ h&ﬁd &h@r adiet), y-d u-On (Kokusan

Chemi cal

u . However,
pr Bau%’l‘f}mpj@/éﬁ@“}g %L&ﬁ?t syn% e(g%%&p%)@%%t%gb Cys- Me
Conf(lcggigt;gmlsyﬂtﬁmmsalmmﬂuclepep@u @él‘(%mtlév‘m% Hé‘éF@d Lo
product), dy-Cys (custom synthesis product), Leu-Asp
thls( EHetBrEynt hesi sproduct), y-Gdu-Val-Val (custom
rpo2ynt hesi s product), y-Au-Val-GA u (custom synt hesis
' product)., vy-G y-Val: SHRihesi s 1produet s those
y-%%gxf?l@“h%/e\?aﬁp% c‘}s Eﬁ?ééﬁ%’%ﬁegﬁs product), fetal
of mﬁpuﬁezye@sy dcowsesm 59nEhesi &V pFigduce) s and human feta

kldrg/pydc 1 al ) é[i}x% %S%EQH‘ Sy hesi %aBrQQUeC)iﬁnessed by cloning a

custom synthesi s product . o cene and
calayiu@ Uekfapt@r @e@@ug@@npgﬁﬁfnﬁgsqgaib%&&fef a foreign g

1.nt1yo cl‘iréa %;% %&Hf&% %ﬁﬂhhgﬁt§lﬂé@d¢wtu)slng the plasmid as

cust om synt heS|s r odu ‘%3_ an
a tganEGaLE\/é;IO- Mee Ceuk® omIisyEfEsits t Foaﬁ%‘f ony

eleé’t%éﬁ \éq]olgggcggugé@mggm hesd s mlcmbu‘@ts):;ent indicator that

‘ Val™ H's( custom synt hii ]2 l'cl:%tu%n level can be used.
md:ycz@eﬁ Val l%@#ﬁ%%@%hﬁ%?ﬁ?ﬁ T % Gduct _
pl u-Val-@n (custom synthesis pr oduct) '

yGIu Val - Cys custom. s nt hesi s cirmed based
y- GHRIEASIOPNOE cut GRSy hesT S %?18 rSt St gontirmed base

on t%e@ég&@fseﬂcycéwﬁtmmﬁyephesfsc pﬂ@d@@t?r\/\er‘i@wéiéé inwhich
lntgﬁcgéglcwr %2%%5% tel % \ggv%cpﬁﬁpéé rlfg@'%ougi%m H¥dcalciunm,

Yere ored at -
or c@ﬂ%l@@é&tdeﬂlls :Trhehpeptﬁldegeh;@@mg &t bha@ |ftly<>69599% gpdicator

h h h
reagﬁlgifte{,s \(IS\}%S%ﬁJ}forl%l g%sgﬂgrysé(c?: ¥- 1@4%@6%1(:9&% ﬂe\!ILE@CB. The

was used Af t the
ca1di 8ot o cen each coamelbenids syl 461 BATEPREGTA thhe chengi A
solution s n | Cg Ofe it @5 RenpH ¥ash as a peptide
caladi ?O%C‘?gc\gr?qg)ppr o?(?érarlg ely e;neutrals ¥ bg (L:J{IS “@E NACH _ yged
- is orepiCted The Tomuosintix@Tion Che 286Gt ELOHM @d f a
o 191?%%' g&%grbrof:%@%PQd%‘éﬁ% aﬂﬁd@fﬁ tdesjummdctheor activity

ation used reparation o us_| &
- of @beyabsvaﬁﬂe%ﬁmﬂﬁfg RFEHE S Egagsfo? e?mmeg%
[Oeggl 2 MMKA, 1 nmMMd 2, 18m\/|Ca012 5 nmv

and pH 7.2. [00 Ref er en |
Synﬁhé@pée%fofykbwwmé 5% G‘ég(; E‘?@&% %%ng lnventlfn
meéglgamg) z@f%r?ﬁwl-@&%sli P@bm@&u@xﬂ cgfo t;f )‘iﬂfaﬂmﬂ;ﬁ) :gzxé@retmn )
di'ssol ved in nethyl ene chlori ’
incdgpgt FaAT WRd NEG GC16E! PEPE gy%a%npnde atl% | Ereof, or

va A Rls) 1o»lr'|%tnec(llabw;@<’rydaenmpbnnazoleeacheom«hgcm}aa@ a Qaiciun
nmol ) . and , W5C: HC

11} d"
Iec(ePtétrh?Ftévﬁgl‘ag n%?%?/?%m T o1 ) Car Boa | nigene ackan o
"péiv)tqrcit@@hiyd :LdgglySuéédg,tm@f 2Q1mIDk ¥ 1«;\@;@ gagéﬁgt@géometlmr@s

sol utjion, an u VL pi 4 both
meaﬁbgﬁ]tpe%earrhtawgo zf,ﬁea L8sVAS5 S nrorg 1 8VEE Mgt and bo

reaction solution was
of COReENtBat aad underpristhicEd yreesyer e FEARECE HES T Esi dgge amino
was di ssolved in ethyl acetate (200 m) . The
solution was washed with water (50 m), 5%of citric
aci d aqueous solution (50 m'ix tw ce), saturated
brine (50 M), 5% of sodium hydrogen carbonate
aqueous solution (50 mM x twice), and saturated brine
(50 mM). The organic |layer was dried over anhydrous
magnesi um sul fate, magnesi um sul fate was renoved by



Reduced gl utathione (15.0 g, 48.8 mmol ) was added to
water (45 m), and sodium hydroxide (4.52 g, 2.2
equi val ents, 107 mml) was added portionwise to the
m xture while the mxture was bubbled with nitrogen
Met hyl i1odide (4.56 m, 1.5 equivalents, 73 nmol) was
added to the mxture, and the solution was seal ed and
stirred at r00n1tenperature for 2 hours. The reaction

sol uti on was, adj.ust ed to 0
301dh96r5%%lQﬁ?El€: i PV HAG 2 et ano &ﬁl %géﬁgb%%égﬁiﬁééﬁﬁ% effect
to b h€eh gact hopsadattt Qﬁve&mdoﬁtmmdbeomeramlgiﬂx agchdapr a peptide

refrlgerator A separated_oil ¢t fr th
hav1%%§%}ﬁ§t§ﬁp ﬁgslmg Véag &%Fﬁé nalnegVEr Sitterness of

the §Wééhﬂguwﬁﬁhﬂﬂésahﬁﬁdﬂhé\%ﬁmmza@ﬁd ethahelpapslde is eaten
radual | y added to the solutio artially
e

with GhpSTETY 36R° B PSS pr OTRTS Ve Opr Bl pT b ATSRS it o @ peptide

:anl@é}@eyv-r@@fbt—dw wHe%@W@d:e@ﬁ@s’@ntB‘lanr esuldueawaa or an amino
di ssolved in water (300 ni , adsor bed t%fa col

acidfdetiertw iy afr Gloh Bhamg%edi FePBERER abepdiEo acid or

an amHQ Al deMBshedy W {hovat 8l a, @n@lhh@nyelw@dlwysh ?-Glu-Met,
N acetic aci d aqueous solution._ The eluate

Y’Gl@o%@@nVrﬁﬂédvéﬁdérqiﬂﬂﬁﬁﬁi%?@s%%?ecyénﬁ v, Cys-Met, Glu-Cys,

Gly- g@ é@'z&@ée%iéyﬁ V@@iﬁ%@@ el , t@—@p&avneyuﬁfmws
whi t e powder ?5 08 g, mol i

A Gllﬁﬂ%?liNfFAB VS (VI 1822 vﬂJrLNI\ﬁes(mtr%lrz %‘20) 6(?3pn)
Glxilzﬂ}réé”;h% %—f %2%% ﬁéwz 21@113 50s 2. éggjo% ‘Eﬁ._leus?nd

V- GlukﬂngS€Ma159m¢rel$ﬁfge14 @Lgy gegq{qgﬁttod@53a5"gept1de or
the F%kao% q§{% t 1ﬁg%?t 99 (2K, +pE00Bdd el Ref oGO N, one

esi's o er peptides
kind of those peptldes or the llke can be used, or two or mere kinds

thereof can be used in combination.
[0026]

Further, the peptide may be a peptide derivative having a
structure of y-Glu-X-OCH(Z)CO;H (X represents an amino acld cr an
amino acid derivative, and Z represents H (a hydrogen atom) or CHs
(a methyl group)). Further, the peptide may be a compound in which
Y represents GlyA or LacA in the formula y-Glu~-Val-Y. Preferable
Specificexamplesthereofincludey;Glu—ValelyA,y—Glu—tLeu—GlyA,
y—Glu—Abu—GlyA, nylumVal—LacA, y-Glu-tLeu-TLacA and
v—Glu-Abu-LacA. It should be noted that GlyA represents glycolic
acid, and LacA represents lactic acid. Lactic acid may be one of
S-lactic acid or R-lactic acid, and preferred is S-lactic acid.
Structural formulae of those compounds are described below.

[0027]
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-Gu-Met (0) , y-du-VvVal-NH2, y-d u-Val-ol,
-Qu-Ser, y-GQu-Tau, y-Qu-Cys (S-m) (0) , .
-GQu-t-Leu, y-Qu-Cys (S-allyl) -A@y and y-d u-Cys
S-Me) were synthesized in accordance with Exanples 3
and 4. [0062] [Reference Exanple 6] Evaluation of a
calciumreceptor-activating effect For eval uation of
the calciumreceptor-activating effect, Ca ion
concentration-dependent C ionic current neasuring
met hod using a Xenopus | aevis oocyte expression
systemwas used. If activator is added to Xenopus
| aevi s oocytes in mhicg the cal ciumreceptor is
expressed, i nt Hage B3 Ca ions increase. Then, the
Ca ion concengrati oh-dependent C channel opens, and
the intracellylar c rrentgvalue @Qpnges as an ionic
QLY PN thaﬂﬁ% ¥n the intracellular
mﬁether t he cal ci um
receptor-activatt'ng effject is present or not can be
mmﬁiﬁmmd. [ 0063] Spectfically, abdonen of Xenopus
| aevi s was opened, and an egg batch was taken out and
then treated with a 1% col | agenase solution at 20C
for 2 hours to obtain individual oocytes. Into each
[Oozggcyte, 50 nl of 1 lig/pl receptor cRNA or 50 ni of
sterilized water per oocyte were injected by using a
mcro glass capillagy, and the oocytes Were cul tured
at 18C for 2 t& ﬁ dgy$pnor the culture, a solution
obt ai ned by adfafg~g.- &f pyruvic acid, 10 U nl of
penicillin an ¥ of streptonycin to the
sol ution ment n Ref gf ence le 2 was used.
*HQ&f r ' '-f.*q%' |%%§ggs added to the
oocytf _ IRNA or sterilized water.
El ectir ophysi ol ogi‘ta asurenment was perfor nedby
usi n§lflan anplifier Genetlanp 500 (nanufactured by
Axon) and recordi ng software AxoScope 9.0.
énanufactured by Axon). The oocytes were
[00%3] t age-cl anped at -70 nV by the doubl e el ectrode
vol tage clanp nethod, and the intracellular current
- via the Ca ion concentr&ﬁson-dependent a ion was
measured. The graxi nugfval ue of the intracellular
current was cdhsi dergd as the res oqfe current val ue.
64] ef erdice E le Q< Ev on of effect of
HQQQ%&QM%%?F&Q(?%EPN g c |U§?P€%tptor The cal ci um
recegtor-activati gy ef f et was eval uated by using the
met hqg, descri bed i n Ref ggence Exanple 6. That is,
oocytex2 injected with cRNA of the cal ciumreceptor or
sterilized water was prepared, and voltage-clanped at
[00-69 nv by the doubl e el ectrode voltage clanp net hod.
%o t he vol tage-cl anped oocytes, calciumwas added (2
mM 5 mvM 10 mM and 20 , and then Ca ion
concentr at i on- dédpdghdent gresponse current was
measured. FIG (L shomg the results. Fromthe results,

-it was confir thatj cRNA of the cagciunrreceptor
Hpnbected nto e 004 es_»és\éfyuﬁqg nal | y expressed.
art , b use e i es ifffected with water did

not réspond to eveh a hipgh condentration of calcium
it waggconfirmed that th8 cal cilflgreceptor was not
expresséd in the oocytes themsel ves_  [0065]
[ Ref erence Exanpl e 8] Evaluation of effect of L-am no

rog@gids for activating cal ciumreceptor The effect of
L-am no acids for activating cal ciumreceptor was
eval uated by using the nethod described in Reference
Exanpl e 13

A<

es injected




6. That is, oocytes injected with cRNA of the cal ci um
receptor or sterilized water were prepared, and
vol t age-cl anped at -70 nV by the doubl e el ectrode
vol tage clanp nethod. To the voltage-cl anped oocytes,
alanine (10 mV), arginine (10 m\V), asparagine (10
mV), aspartic acid (10nmV), cysteine (10mMV), gl utam ne
(10mV¥), glutamc acid (10 mM, glycine (10 MV,
hi stidine (10 mMVM, isoleucine (10 MM, leucine (10
mv), lysine (10 MM, nethionine (10 MV,
phenyl al ani ne (10 mﬂH proline (10 MM, serine (10
mV) , threonlneyg%p cn%yptophan (10 MM, tyrosine
(10 MV, vali rnithine (10 mM), taurine
l'ine (10 nﬂ@ was added, and Ca
endeng eggﬁnse current was
(Jop r ts® Fromthe results,
it denonst r at that'cystehne hi sti di ne,
pheny| al ani ne, tryptophgn andpyyrosi ne each had a
def iflg e cal ci um receptor-activdting effect. The
activating effect of the above-nentioned anm no aci ds
was reported in Proc. Natl. Acad. Sci. USA, Apr. 25,
[0032P00, 97(9): 4814-9. [0066] [Reference Exanple 9]
Eval uation of effect of D-cysteine for activating
cal ciumreceptor The effgget of D-cysteine for
activating calcium r egep was eval uated by using
the nethod depcribed}in Reference Exanple 6. That is,

oocytes injec t he iumreceptor or
sqa,aﬁﬁ? | t age- cl anped
| ectr @de vol tage cl anp

nethod To the vditage- ¢l anmpedtoocytes, D-cysteine
(10 , L-cysteine (10fM, D-Cngtophan (10 M) or
L-trypt ophan (10 mM) was added, and Ca ion
concentration-dependent C response current was
[op3fpasured. FIG 3 shows the results. Fromthe results,

It is denonstrated that st ei ne had fLn -

a1 GUEBUShS A JatT R GO [UGT ] RoFerERaS mine
acid xaapke 49y) Aval wationeaf Bfépdenf Theptiye, Mut, Asn, Gln,

actlvatlng caIC|un1receptor The effact of % p£S§ a£8 Glu. a
Pro, adypvandng-babci @ FeL8pEor RS BUafuarel ’

pasid NG et had deschi hedrig, Rﬁf: r gne e Exanmpl erﬁmat'ihahmlno acid

I's, oocytes injected W th NA of the c? if rnithine
suchrasefhor Tyr st |T1ﬁpze@1\ﬁa@@F“O\ﬁ§|Iénﬁreﬁé ahdr © ’

o- amln?]% grf{:arrp ﬁef}%rvgglﬁg Wofi@u@ﬂk@bﬂde&ﬁi:tm:& The amino

. "To fhe vol t age- cl anped .00c esy £)
a01d¢a@aﬂ_—ibybe(a womsma’pMaylgogﬂcQ;gfl(ng on n]‘g)t(e%-;dq ﬁ%ff‘ tuen
amln%wc:ld E)Lguﬁlgey o%%idn@ UnQ¥®i£8@sobutyric
ac1d)érrﬁ ﬂ—tﬁahl@ﬁﬂlpmlnye- d mt@hpqm@epwtedng{y T f}ﬁq\/})eptlde

SOmENy acid or a
V’Glﬁi§ g;% %%ng%hfngrgfgﬁggséb?W% thagﬁﬁggded and Ca
deer@ﬂlﬁ@nCE@técaf i omndlepententb Y aesporEe i et awasTivative
) ur ed. F£Gi 4 _shows the results. Fromthe results, '
ther??frsoH%ﬁﬁn P?Ht 845t hat the above-mentioned pepti de
joozhad a definite effect for activating cal ci um

pt 0068 f _af
gsﬁ%E?f%f %%BF?%éggngégguvaEﬁ%chgF%?Lﬁ§¥ggggggﬁe 7 the

folidhengf ERehookcpaptide for activating cal ciumreceptor
was evaluated in the same manner as that of Reference

(1) EkdnpFéyeEdleEach of the peptides shown in Table 1 was

(2) Aafdedat 9,yqLkt age-cl anped oocytes at 1,000 pM 300 pM
100 pM 30 pM 10 pM 3 pM 1 pM 0.3 pMand 0.1 pM
and Ca ion concentration-dependent C response
current was nmeasured. The lewest concentration wth:
whi ch current was detected was shown in Table 1 as
the activity. Fromthe results, it is revealed that
those 32 klnds of peptldes each had a caIC|um




Nunber Pepti deActivity 1 y-Gu-Met(0) 1,000 O
-elu-Vval-val 1,000 pM3 y-du-Val-Au 1,000 pM 4
y-Qu-Vval-Lys 1,000 pM5 y-Qdu-Val-Arg 1,000 pM 6
y-Qu-Val-lisp y-Au-Val -Met 1,000 pM 1,000 pM7 8
y-d u-Val - Thr

{3} Val: Valine
(43 ieu: Leucine
(5) Ile: Isoleucine
{6} Met: Methionine
(7% Phe: Phenylalanine
(8) Tyr: Tyrosine
{9) Trp: Tffptophan
(10) His: Histidine
(11} Lys: Lysine
(12) Arg: Arginine
(13) Ser: Serine
(14) Thr: Threonine
(15) Asp: Aspartic acid
(16) Giu: Glutamic acid
(17) Asn? Asparagine ‘
{18} Gln: Glgtamine
{19) Cys: Cyéteine'
(20) Pro: Proline
(21) Crm: Ornithine
(22} Sar: Sarcosine
(23j Ccit: Citrulline
(24) N-Val: Norvaline
(25)‘N—Leu2 Norleucine )
(26) Abu: o-Aminobutyric acid
(27) Tau: Taurine
(28) Hyp: Hydroxyproline
(28) t-Leu: tert-Leucine
{30) Cle: Cycloleucine
{31) Aib: quminoisobutyxic acid (2-methylalanine)
(32) Pen: L-Penicillamine
[0035]
. Further,examplesof1juaaminoacjiiderivativeincludevarious
derivatives of above-mentioned aminc acids such as a special amino

acid, a non-natural amino acid, an amino alcohol and a substituted
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1,000 pM 9 y7-Glu-y-d u-Val 1,000 pM 10

y-G u-Val -NH2- 1,000 pM 11 y-Q u-Val -01 y-d u- Ser
y-d u-Tau 1,000 pM 300 pM 300 pM 12 13~ 14
y-3 u-Cys(S-Me)(0) y-Glu7val-Hi s 300 pM 100 pM 15
16 y-du-Val-On 100 pM 17

aminoc acid of which an amino acid side chain such as the terminal
carbonyl group, the terminal amino group, and the thiol group of
cysteine, is substituted with various substituents. FExamples of
the substituent include an alkyl group, an acyl group, a nydroxy
group,anaminogroup,Eﬂzalkylaminogroup,glnitrogroup,aasulfonyl
groupaﬂdvariousprotectivegroups,spécificallyincludeArg(NOﬂ:
N-y-nitroarginine, CYs(SNO): S—nitrocystéine, Cys(5~Mej:
S-methylcysteline, Cys(S-allyl): §-allylcysteine, Val-NHp:
valinamide, Val-ol: valincl (2-amino—3-methyl-i-butancl].
[0036]

Tt should be noted that herein, y-Glu-Cys (SNO)-Gly has the
following structural formula, and the "(O)" in the above formulae
y~Glu~Met(O}andy—Glu“Cys(S~Me){O}indicatesasulfoxidestructure.
_Tha "(y)" in the formula y-Glu indicates ﬁhat glutamic acid binds
o ancther amino acid via the carboxy group at the yvpositibﬁ in

glutamic acid.

[0037]
e
&
H
HO,C : g N;\/COIH
{ H
NH, 0
S —Nitrosoglutathione (GNSO)
[0038] '

y-Glu-X-Gly where X reprgsents an amino acid or an amino acid
derivative,yﬂGlu—VaquwhereTKrepresentsenaaminoacidcnranamino
acid derivative, y-Glu-Ala, y-Glu-Gly, y-Glu-Tys, y-Glu-Met,
y~Glu—Thr,y—Glu—Val,yﬁGlu—Orn,Asp—Gly,Cys—Gly,Cys-Met,Glu"Cys,
Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met {O}, v-Glu-y-Glu-Val,

y-Glu~vVal-NH;, y-Gilu-vVal-ol, y-Glu-Ser, y-Glu-Tau,

16



u-Leu 100 pM 18 y-Gu-lle 100 uM 19 y-du-t-Leu
pM 20 vy-Glu-Cys(S-allyl)-dy 100 pM 21

-a
00
g’u Val -Asn 30 pM 22 y-du-dy-dy 30 pM 23
d

y
1
y_
y u-Val - Phe 30 PM 24 y-d u-Val -Ser 30 pM 25
y u-vVal -Pro y-GQu-Ser-dy 30 pM

v-Glu-Cys {S-Me) (0), y-Glu-Leu, v-Glu—-Ile, y-Glu-t-Leu and
v-Glu-Cys {S-Me) each improve the body taste and bitterness of the
sweet substance. ’

Therefore, y-Glu-X-Gly where X represents an amino acid or
an amino acid derivative, y-Glu-Val-Y where Y represents an amino
acid or an amino acid derivative, y-Glu-Ala, y-Glu-Gly, y—Giu—Cys,
y—-Glu-Met, y¥Glu;Thr, y-Glu-Val, y-Glu-Orn, Asp-Gly, Cys-Gly,
Cys—Met, Glu-Cys, Gly—Cyé, Leu-Asp, D-Cys, y-Glu-Met(0),
y—Gluuy—Glu—Val,y—Glu—Val"NHz,y—Glu—Val—ol,ymGlu—Ser,thlu—Tau,
v-Glu-Cys (S-Me) (0), y-Glu-Leu, y=Glu-Ile, y-Glu-t-Leu and
ynGlu—Cys(S—Me)(hereinaftér,alsoreferredtoas"peptideandamino
acid to be used in the present invention") can be used as an additive
agent for a sweet substance which is added to a sweet substance
for‘improvingtjmabody;tasteemuibitterness<ﬁfthe sweet substance.
[0039]

The compound to be used in the present invention can be used
alone br as a mixture of arbitrary two or more kinds. Of those,
a compound having the following structural formula: YmGlu—X—Glyr
where X represents Cys(SNO), Cys(S-allyl), Gly, Cys (S-Me), . Abu,
t-Leu, Cle, Aib, Pen or Ser, or y-Glu-Val-Y where Y represents Gly,
Val, Glu, Lys, Phe, Ser, Pro, Arg, Asp, Met, Thr, His, Orn, Asn,
Cys, Gln, GlyA or LaéA is preferably used.

_ Ofthosecompounds,preferredcompoundsarey=Glu—Val—Glyand
y=Glu-Abu-Gly. |
[0040]

As the above-mentioned compound to be used in the present
invention, a éompound.which is commercially-available can be used.
Further, wheﬁthecOmpdundwaseapeptide,thepeptidecanbecﬁtained
by approprlately using a known technique such as (1) a method of
Chemlcally'syntheSLZlngtjmapeptldecar(2) a method of synthesizing
the peptide by an-enzymatic reaction. Since the number of aminc
acid residues contained in the peptide to be used in the present
‘invention is as comparatively small as 2 or 3 residues, a method

of chemically synthesizing the peptide 1is convenient. When the
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30 pM26 27 y-Gu-Cys (S-Me) 30 pM 28 y-G
€]

u-

u-Val - Cys 10 pM29 y-Gu-val-Adn 10 pM 30
,yGIuAquIyapMSl y-Qu-Cys(S-Me)-dy 3 pM32 .
y-Gu-val-Ay 0.1 pM [0070]. [Reference Exanple 121
Kokum -i nparting activity of peptide and am no acid
to be used in present invention Typical exanples are
selected fromy-Au-X-@y where . X -

peptide is chemically synthesized, the oligopeptide can be
synthesizedmor serﬁimsynthesized by using a ?eptide synthesiz_er.
Bn example of the method of chemically synthesizing the peptide
includes a peptide solid phase synthetic method. The peptide
synthesized as described above can be purified by usual means such
as ion exchange chromatography, reversed phase high performance
liquid chromatography or affinity chrométography. Such a peptide
solid phase synthetic method and the subseguent peptide purification
are well known in the technical field.

[0041]

7 Further, the peptide tc be used in the present invention can
also be produced by an eniymatic reaction. For example, the method
descrlbed in International Publication NO. WO2004/011653 pamphlet
can be used. That is, the peptide can alsc be produced by reacting
an amino acid or dipeptide in which carboxyl terminus is esterified
or amidated with an aminc acid having a free amino group {for example,
an amino acid in which carboxyl group is protected} in the presence
of a peptide producing enzyme, and purifying the produced dipeptide
orrtripeptide. Examples of the peptide producing enzyme include
& culture of a microorganismhaving an ability to produce a peptide,
microbial cells separated from the culture or a processed product
cf ce_lls of the microorganism, or & peptide produéing enzyme derived
from the microorganism. |

Tt should be noted that the peptide to be used in the pregsent
invention is noﬁ only produced by such an enzymatic method or a
chemical synthesis method as mentioned above, but also may exist
in, for example, aplant such asavegetableorafruilt, amicroorganism
such as a yeast and a yeast extract. When the peptlde exists in
natural products, the peptide which is extracted from those natural
products can be used. |

Further, the peptide does not need to be isolated before use,
and there can. be used as a fraction containing the peptide of the
present invention in a large amount. -
[oo421
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represents Cys(SNO, Cys(S-allyl), Ay, Cys(S- M),
Abu or Ser, y-Qu-Val-Y where Y represents @y, Val,
du, Lys, Phe, Ser, Pro, Arg, Asp, Met, Thr, His,
On, Asn, Cys or Adn, y-Qu-Ala, y-Qu-Q4dy,

y-3 u-Cys, y-Au-Met, y-Au-Thr, y-du-Val,
y-GQu-On, Asp-dy, Cys-dy, Cys-Mt, du-Cys,

A y-Cys, Leu-Asp, D Cys, y-du-Mt(0),

y-A u-y-du-Vval,y-d u-Val -NH2,y-3 u- Val -ol , y-Q3 u- Ser,
y-d

y_

u-Tau, y-Qu-Cys(S-Me)(0), y-dJu-Leu - 21 :
x4t et 7o oege SRS T GabhOBr i &7 oo i
the GALELYM {BLEATAN- A6kivati bgnetirctt was found, and the

~_presence or absence o e, kokum - i rting _activi .
() WS SRt Hod g oBEn sy PBORY har T O s et Cr oy b ech
y1anlB8) SERSOsY BialddatisonokestindashpeedOr nBdarpitol PHvEIe

To distilled water, cont.ai ni n | "
analggapy, CERsSTH Q%ﬁ%%a%%g%ﬁg‘?%%?{&g {S@‘E%f ey PRented
py t6al ebumghh@rdrdenichimdorredeh (of ;al liin

(S-allyl-cystejne sul.foxide: L4+e | Qfethviam
(R B PR TG ey L pEa L Ly R g
ine)Y; Gtk acapduyd Geprvaknies by Kee fas laws%mﬁ%@fﬂﬁﬁa%\rfomula

amount of 0.2 g/dl, and the presence or absence of
(27t he kokumi - i nparting activity was determ ned. As for
( (R)aNSABPbBemhl oo <2 aoii o WherrelidogyrpeeY F kethylamine) .

di ssol ved - b Usbed msk hBaeQ@d dcribed
Thosﬁﬁ%‘?@‘%ngsﬁ% %%Fggghégg.pggggﬁl%gshom the results.
in USO@Z2Enti Noar 6i Akl atdd vifgr GFa%1& unf PedEptor

romter, _-x=:43 ' eGePLOrsPhenktes.
ce g%g%iﬁ&n%g?ﬁ%%l%gﬁ(\%%ﬁi- G u-Cys-dy y-d u- Cys
(0048Jd u-Ala + y-d u-Val [0073] [Reference Exanple 13]
Kokum -inparting activity of peptide to be used in
\trggg@esent invention A peptideg~n which a cal cium
Pt OP~y 3 %S foufjd was examined for

i ntensit S kokum -inpayting gctivity by a

[ : \ . The

follows. Todistilledwat er]
(0.05 g/dl) inosinic aci (0. 95 g/ d1)
y-C(:‘l u-Cys-Qy

and sodi um chloride (0.5 g/dl), F
(glutathione), y-Gu-Aa, y-d u-Met

)
{00441 _

The compound to be used in the present invention also includes
+hat in the form of a salt. When the peptide and the amino acid
to be used in the present invention are in the form of a salt, the
salt can be a. pharmacologically acceptable salt. Examples of a salt
with an acidic group such as a carboxyl group in the formula include
-.ran ammonium salt, a salt with an alkali metal such as sodium and

potassium, a salt with an alkaline earth metal such as calcium and
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and y-d u-Val was m xed as a sanple in an anount of
0.1 g/dl, and the intensity of kokum -inparting
activity was neasured. As for a sanple which is
acidic when the sanple is dissolved, pH of the sanple
was adjusted with NaOH to pH 6.8 to 7.2 before use.
Because it is known that glutathione can inpart

| kokum to f aod, an t hus |_ut at hi on

maandl 27 o R B 5 LUK 21 L op e o o rganic

amlm@gﬁgﬂa@tﬁi&tﬁyﬂém&mémeSEBﬁOIymEMalmﬁtphnl&ﬁ&ﬂ@yrrolldlne,
cont r ol O poi nt and g uta i.one additio

pipeiifiey. PR B B t e THE o qif bae FHotledtth @

basid Ratiddhecker Buc hnhbl@fg@ﬂﬂn@1ihﬂfiﬁ§iﬁke" ESaﬁples of a salt
collective termof an initjal taste and a.md

with pAaslc gOOVRILITEBPE I Ssibh e ESHEeht 14t FéﬁSES/J&} fhe formula
1ncld83“ﬁnsdlﬁ1%ﬂ%ht%nT@ﬁngﬁh@Elb@ld é@thléé rapd-datdddeic acid,

taste Aftertaste Control 0 0  y- s-d
Sul g G: PiFiCknBES SPEPERENSCAfd TRt l%Ctly“l S Brlaneeanie acid,
a sal¥ QﬁHhAQﬁ‘5}§5ﬂlésd%f%oxyllc acid such as acetic acid, citric
acid, benzoic acid, maleic acid, fumaric acid, tartaric acid,
succinic acid, tannic acid, butyric acid, hibenzoic acid, paﬁoic
acid, enanthoic acid, decanoic acid, teoclic acid, salicylic acid,
lactic acid, oxalic acid, mandelic acid and malic acid, and a salt
with an organic sulfonic acid such as methanesulfonic acid,
benzenesulfonic acid and p“toluénesulfonic acid.
[0045] | '
<2> Additive agent and sweétener of present invention

- The compound to be used in the present invention, preferably
the peptide and the amino acid, can be used as an additive agent
which is added to a sweet substance in order to improve the body
ﬁaste of the sweet substance. The peptide and the amino acid to
be used in the present invention can also be used as an additive
agent which 1s added_to a sweet substance in order to improveithe
bitterness of the sweet substance.

The compound can be used alone or as a mixture of two or more
kinds. The compound to be used in the present invention can also
be mixed with a sweet substance to form a sweetener.

[0046]

The additive agént of the present invention can consist of
only one kind or twe or more kinds of compounds chosen from the
aboverentloned compound to be used in the present invention.
Further, the additive agent can be formed by cptionally adding other
compounds or various additives each having an effect of improving
the quality of sweetness of the sweetener.

[0047]
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The effect is weak, but thickness is slightly
enhanced. y-G u-Met 0.1 1.5 0.4 Thi ckness and growt h
are slightly enhanced. y-Gu-Vval 0.1 3.0 1.0

Thi ckness and growt h are-enhancedmainly in initial
and mddle taste. [0075] [Reference Exanple 14]
Kokum -inparting activity of peptide to be used in

t resent inventiaop,.,. ‘nent i ' i :
cgﬁb%)ﬁﬁoﬁl&?eﬁ otref-l%c O|ﬂivla 'y agéfngc?h%gg Jf%l?‘ré%ie&f‘ag@ the sweet
subsexads ned Ao pattensityrof 1imsitekuns -Ioparas ngie amount can

_ activit y.a antitative ' . .
imor st 9 OIS Y8 SIo R YabeLl o Lefartscunar,
the IR&K Otraf?deas S&;@d(i(f\ﬁ_& afouditstifl [téewatcao oot aifnithg present
, sodi ungl utamate (0 . 05 o | NOSE AN d - '
lnve%%fabrﬂo%'phgcf% BB Y off ?6@%0 ls?Jdch%rr?%]h?%?‘lﬁdg%(I 0'g It
pref@f%])y oq/ea@bo @fétyrg\% Iu9Qﬁrasasgralvo;ei(@wltu,tamdhinome)p,referably 0.0001%
-Qu-Cys, y-Gu-Val an - -val - d ]
to oLl B REARPANBURE BROEAE grUit TP BhoL g AP . gy SVedtenes.
r efuished 1 dadnbhed th enshkyalod vk aesairiptjant ing description
activity was neasured, As for a sample which is . . ,
aboutaci et CUEH ¢ Her OR@MpH AN | €1 TR sEBPVRT, PR bfC (HEIN Tntensity
sweeSAMDL € 1WA rR0) 48 bad uwitt b Naekdng quid o Bthe phekdief bneention
use.” The test was performed vvithggzggbased onh£
sT”

. h
in afobddwnE derisoFyIeval vhtPBRA &Co ot fodet preferably

10 p‘%]o'lt%tioﬁ'ﬂzgﬂ Ytathi Qe agek thaik s rao PRilnppm Jellend weight.
b shows t he _res?ul ts. [0076] Tapbl e e4r Sanpl eppm § welg
[004%Dbncentration (g/dl) Kokumi intensity Taste profile

l'%ﬁézgwég%gﬁggd$f {ﬁétﬁresent invention contains the sweet
substance and the compound to be used in the present invention.
The compcund can be used alone or as a mixture of two or more kinds.

As the sweet substance, a-high intensity sweetener is
préferablyused,andexamplesthereofincludeaspartamé,Sucralose,
acesulfame K, neotame, ANS9801, saccharin, stevia, glycyrrhizin,
~ thaumatin; monatin and monellin. Of those, aspartame, sucralose
and acesulfame K are preferably used.

The sweet substance can be ﬁsed alone or as a mixture of two
or more kinds. It is known that the mixture of multiple sweet
-Substancescanimprovethebodytasteofeachofthesweetsubstances.
Even in such a case, the combined use of the peptide or the amino
acid to be used in the present invention with the sweet substances
can further improve the body taste. Examples of the preferred
combination of the sweet substances include a combination of two
kindsoptionallyselectedfromaspartame,SucraloseandacesulfamefK,
or a combinatioh of those three kinds:

Further, an examplé of the preferred combination iricludes a
combination of aspartame and y-Glu-Val-Gly which is considered to
have a high effect in the present invention. Specifically, these can

be mixed so that the weight proportion
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Aftertaste Control o y-GQu-Cys-Gy 0.1 3.0 3.0

Thi ckness, growth, and continuity are enhanced.

y-Gu-Cys 0.1 2.0 2.0 A slightly weaker but

conpar abl eef f ecti sexhi bited conpared with ‘

y-@u-Cys-Ay. y-Gu-Val 0.1 3.0 1.0 Thickness and

growm h are enhanced mainly in initial and mddle

taste, - u- - . .
of valu—VafLé§y ﬁg%hické 81} to 500 parts by weight with respect
to 100 parts by weight of aspdrtame. Asa matter of course, this
is merely one example of mixture examples, and there is no need
fo be restricted to the above-mentioned proportion.

The sweetener of the present invention can of course be mixed
with common sweeteners such as sucrose, glucose, fructose and sugar
alcohols (for example, erythritol and maltitol). Examples of the
form of the sweetener of the present invention include a powder,

a granule and a liquid, and the physical properties are not limited.

Examples
[6049]

Hereinafter, the present invention is more specifically
described with reference to examples. However, the scope of the
present invention is not limited to those examples. '
[0050]

[Reference Example 1] Preparation of calcium receptor gene {cRNA)

The gene of the calciUﬂlreceptoi'was prepared.as follows. On
the basis of the DNA seguence registered at NCBI (calcium receptor:
‘NM_000388), synthetic oligo DNAs (forward primer (SEQ ID NO: 1)
~and reverse primer {(SEQ ID NO: 2}) used for PCR wére synthésize@.
[0051] |

PCR was performed by using the primers and Pfu ultra DNA
Polymerase {(manufactured by Stratagene) under the following
conditionsiby using human kidney cDNA (manufactured by Clontech)
as a material. After a reaction at 94°C for 3 minutes, a cycle of
reactions at 94°C for 30 seconds, 55°C for 30 seconds and 72°C for
2 minutes was repeated 35 times, and then a reaction was performed
at 72°C for 7 minutes. Whether amplification was attained by PCR
wasconfirmedbyperforminéagaréseeledtrophoresisofDNA,staining
the DNA with a DNA staining reagent, and subsequent ultraviolet
irradiation. The chain lengths of the PCR products were confirmed
by comparison with DNA markers of known sizes simultaneously

subjected to the electrophoresis. The plasmid vector pBR322 was
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y-GQu-Val-Gy 0.01 3.0 3.0 Thickness and continuity
are mai nly enhanced. The whole taste is enhanced. *
Unneasur abl e: kokum -inparting activity is too strong
to neasure by sensory evaluation. [0077] [Reference
Exanpl e 15] Rokum -inparting activity of peptide to
be used in present invention A peptide in 7
whi ch a cal ci.umreceptor-activating effect was found
was exam ned for intensity of its kokum -inparting
activity by a quantitative senso&z eval ation tes

digep06I8T th the re M ajiam$7aliofs Feh et g akara)

et f as hPlbbawsas 11 gated to the cleavage site
The 954 ?@§P£§E 1 rcgﬁtalﬁgngsodlij i UHH?at §Odpgg/glgme a
of thaoglﬂ$Ml©dWﬁ1hﬁﬂﬁbﬁé§ﬁﬁé?é %Bt s odi am ¢

The %Q }9% Il%gesrﬂ k), s©asch Pis &ﬁr@n@f&ﬁe@wﬁth sach ligation

reaCanedméytaO@aﬁﬁﬁbatﬁaéﬁfaﬁﬁ%%ggéf%ﬁrinang5%5%§%§anthh

the SCH! anBDds]Bec 1 o %{}:de@(:toﬁaalﬁokmahedn@astsmca@tdl .viThe BCR
was neasured. -

amplAéﬂ@ﬁ*aéamﬂ@W%W%ﬁ&%f&\m&ﬁﬁ?eggﬁp Bi%ardsorve &nalﬁ“s
By u@ind %é@@@&r@om@@nusmm AN artemﬂaueotme@eg: WotH. achNA

bef ore use. The test was Wi = o
pfeﬂﬂ¥§tﬂépl5ﬁFném§%ﬁg FhAres &Y éﬁk éo%ggﬂ %%A?gi%%}%@u
recéyydgtgaﬁg ghytat8ponedaddition : 3 points. Table 5

shows the results. [0079] Table 5 Sanpl e

CO0%dncentration (g/dl) Kokum intensity Taste froflle

Reﬁdl'letmcél eaafphtddl ePtals&mWCtrerqfaS?tae’m@énﬁﬁ@P

As L-amino acid sample, 23 kinds of special grade amino acids
including alanine, arginine, asparagine, aspartic acid, cystes.ne,
glutamine, glutamic acid, glycine, hlstldlne 1soleuc1ne, leuc1ne,
lysine, methionine, phenylalanine, prollne, serine, threonine,
tryptophan, tyrosine, valine, ornithine and taurine (all of those
fromAjinomoto Co., Inc.), and hydroxyproline (Nacaral Tesque, Inc.}),
were used. As . D-Cys and D-Trp (Nacarai Tesgue, Inc.) and calcium
chloride, those of special grade were used.
(00531

Further, as peptide sample, y-Glu-Cys— Gly (SlgmaAldrlchJapan
K.K.}, V~Glu Cys (SNO}-Gly (Dojindo Laboratories), y-Glu-Ala
(Rachem Feinchemikalien Aé) , v=Glu-Gly (Bachem Feinchemikalien AG),
y—-Glu-Cys {(Sigma Aldrich Japan K.K.}, y-Glu-Met (Bachem
reinchemikalien AG), y-Glu-Bbu-Gly (Abu: o-amincbutyric acid,
Bachem Feinchemikalien AG), yv~Glu-Thr (Kokusan Chemical Co., Ltd.),
y~Glu~-Val (Kokusan Chemical Co., Ltd.}, y—Glu—Leu (custom synthesis
product), y-Glu-Ile (custom synthesis product), y-Glu-0rn {(Kokusan
Chemical Co., Ltd.), Asp-Gly {(custom synthesis prgduct}, Cys—-Gly
(custom synthesis product), Cys~Met {custom synthesis product) .
Glu~Cys (custom synthesis product), Gly-Cys (custom synthesis
product}, Leu-Asp (custom synthesis product), y-Glu-Val-Val {custom
synthesis product), y-Glu-Val-Glu (custom synthesis product),



O y-Gu-Cys-dy 0.1 3.0 3.0 Thickness, growth, and
continuity are enhanced. y-Gu-Abu-Gy 0.01 3.0 2.0

Thi ckness and growth are enhanced nainly in initia

and mddle taste. y-Gu-Val-Gy 0.01 3.0 3.0

"Thi ckness and continuity are mainly enhanced. The
whol e taste is enhanced. [0080] [Exanple 1] *

- Activity of conpound to be used in present invention

on sweetness (1) - A peptide in which a cal ci um
receptor-activating effect and a kokuni -inparti ng

y-Glaeta iliys wenstdnmydtias Lexarided )t or~Frsadtiviresoyston

ovenent. 9f body .tashecand Jsiay eRRRhcef duct
Synt%n?{erness 6ngﬁgpﬁc thgﬂ %nten5|t3@gmézﬁgng?g ?@ '
y-Gla-gubmlid a(tqu\éﬁéog‘eﬁsfﬁﬁieé%/&l RIERS i re St~ Clo0g 4T Per  (custom

syntlgg%%ﬁﬁgﬁkﬁﬁﬁ %‘%@ﬂsqgg §¥@J%Eﬁéﬂﬁht§¥ﬂtﬂﬁﬁis product),

| ows or stan I
e Glea%tht@wﬂ@m EHE PR WP Tif &0 oCr”nng u”ﬁ@”%&%d‘cu“m

syntgggagoﬂ;%éﬁ@d& ,Standar¢asokut i Q&@sMN%}bﬂemsacﬂ wsbddct},
as to have al nost the sane degree of smqptn§§
v- Gl@a&«hlrﬁkﬁ%r<cq5)togu&y&§ée€ssg?a? ﬁg‘fb AP (0,025 ¢ ?usbo‘“

synthesis product), y-~Giu- ~-Val-Asn {custom synthesis product},
vﬂGlu—Val~Gin {(custom synthesis prodﬁct), Y—Glu—Vai—Cys (custom
syntheéis prOduct), y-Glu-val-Orn (custom synthesis product) and
y-Glu-Ser-Gly {custom synthesis prodacé) were used. Glutamine and
cysteine were prepared upon use, and the other samples were stored
at -20°C after preparation. The peptides having a purity of 90%
or higher were used. As only for y-Glu-Cys, éne having a purity
of 80% or higher was used. ' '

[0054]

After dissolving each sample in solution, pH of the sclution
showing an acidic or alkaline pH was adijusted to an approximately
neutral pi by u51ng NaOH or HCl. The composition of the solution
used for dlSSOlﬂLlOﬂ of amino aclds and peptides, and the solutlon
used for preparation of Xenqpus laevis oocytes and culture of the
cocytes is as follows. 96 mM NaCl, 2 mM KC1, 1 mM MgCla, 1.8 mM
CaClg, 5 mM Hepes, and pH 7.2.

[0055]
[Reference Examplé 3] Synthesis of y—Glu-Val-Gly

Boc-Val-OH (8.69 g, 40.0 mmol) and Gly-OBz1-HC1 (8.07 g, 40.0
mmol)weredissolv@dinnethyienechloride(lﬂOml),andthesolution
was kept at 0°C. .Triethylamine (6.13 ml, 44.C mmol), HOBt
{1l-hydroxybenzotriazole, 6.74 g, 44_0 mmol).and WSC-HCL
(1—ethyl—3~{3—dimethylaminopropyl)carbodiimide nydrochleride,
§.44 g, 44.0 mmol) were added to the solution, and the mixture was
stirred overnight at room temperature. The reaction solution was
concentrated under reduced pressure, and the residue was dissolved

in ethyl acetate (200 ml). The solution was washed with watexr (5C
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ill) Sucralose (0.008 g/dl) iv) Ace-K (0.025g/d1)

It should be noted that an addition effect of the

pepti des on each high intensity sweeteners was

evaluated wth reference to sucrose. [0082]

To distilled water containing each of the

above-nenti oned sweeteners, y-GQu-Cys-Ady S

(glutathione), y-GQu-Val-Ay or y-Au-Abu-dy was

m xed as a sanple at concentrations of 0.0001 to

1g/di, respectively, and then each degree of the ced
nl) i ABravenentc o idodgueass e End 1oRe | Mot eiefie )gf Saturate

br'n?elotr %rrrxlfz,pl vé#q%q&%ﬁ{ﬂ 3) %E@ewaéafmﬂ‘ﬁiﬂeeﬁqueous sAsution

as stronger acidic praperti o laver
(50 tham thecet.arddr gasskatprenorbte colft Ftar ng %eorsggr% v

vas WoE€n t&\%ééﬁﬂggrbés% Med s ofe t ﬁegsanphze sulfate was
soldation was usted with NaCH to achi eve g range . ...
remepfedp HY. 21Mr®t¥<§§pe@td ttdia Hé pEP6F The Standard

red@%#%r%gsggéor HdS @ siG083as recrysﬁt&l&&l&@oﬁyom ethyl
tion for t elrrprovemet {age %a%t%e"‘@smoz
cetpdre/orisdani t 1o e gh B Bast yo fhe'tol .
as £ridierd &ryargont rol (obtained with adding distil I ed
water only and w t hout addi ng gl utathi one and/or the
[003fEpti de of the present i nvention) was defined as O
POigHo- V%@d(;@%( S Ng( % heT cpntirsold amod) svandadded visalkdtt
(2 ol nts | ght | t@A%at room
HCLNWWG SgARCE L%Q \@?pm n%s&\%e%%xaalf'%%gl X3kl
temé&&@cﬁﬁﬁé ¥ekys0 Theuvhiegher Dsoore manr@ﬂcrj‘tﬁ%io}mﬁ%ﬁ%entratlon
-uﬂd%]ariq%ggfﬂsa@%%%as ahQQQM t@%tﬁl MY OYHAGaef S @6t residue,

he“sensory evaluatlon for the
andl ﬂ?ﬁ)é averent: ebst henbebt eateéswréi%sf%@lcﬁ@r REESREER:

=12 on the basisg 0 ol |, OV 1% il dtliQkl & oBtain
prc%% lt”lc%lwa( gtarned dvmgtqﬁgﬁg& Jﬁg éélvd:]st iTled water onl y
H-vanhdc wttrmit- Fa&ddi ng gl ut at hi one and/ or the peptide of

thedpéﬁ%lgo'oﬁ%ﬁnhbﬁngn&ﬁg defidest as Gpai,ntLs. angnby;

usin ntrol a standard

desstwggrﬁlegqums dippphvedsin &?ﬂtw\i\gf*?oﬁ%ﬁg ‘}%:)%l isto ml), and

theag‘odlﬁlowgas 4RI akso wer e debiAgdani @S pectiovel y . 1 eitfermol) ,
ower scorethanO paqint rreans ghat E&gssn%ﬂ@l} q‘%?{"% HCL

os ( t e y@EBR TG HIG X Fact - > 9- AT edul

(1- 8¥HWEEL P%Ldﬁ%dhwd%an?&dw@w) deh:yctnextmma éd{ctnoqhﬁ@rlde,

bove- nenti oned additi.o ent _

3. 1@ BachP éhw%hé“er%ﬁﬁfj?gapt %pe u{éoncerﬁgﬁgkﬁ%n@}g&re es

sti¢hear a%r%&hecdngsaﬂgtm@mmngmbfes B dgvand T8e peaction

- .was confirmed that the £ e%hd h d
soluheht Yoh €RERTHAS “§%b ’g‘g ast%zlclg %%?%%ees Bor Tag esone
wasod] ONEIvaDns erdaatd enhyharceglageat hi iﬁﬂgml ur tH S so,lptlon was

wash%ggx:ﬁft?kb%oﬁggr th t gb%fpgp{m@ag dt:ﬂﬁle?fu%fgaﬁutxon (200

tdr neds: | mproving e
nl genaral), fderaddid b@mnef (THempept1desd prBivdesIeRecarronate

| npr ovegent _of dy and he ukedugt Hbetne (I50 ml).
‘a‘:I‘Jtel‘?élsb|Sf°?8a 1P%st @(?arﬁg reés@féteg ‘' a sweet taste %I ose. .
Thet @ rauerioséayE 00843 dabee@ @resarﬁﬁal"é/qqoysmwneswm SuLiate.

mag%%?sﬁg}?z\t [ aité){'e %[ d:ueil%@%‘debir asitie prabil, eanc Body fiastete was
concentrated under reduced pressure. The precipitated crystal was
collected by filtration and dried under reduced pressure to cbtain
7-Glu(Val-Gly-0OBzl)-OBzl (6.51 g, 10.5 mmol) as a white crystal.

{0057}
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00 y-Qu-Cys-@y 0.05 1.0 -0.5 Sweet taste is

whol Iy enhanced. y-du-Val-dy 0.0001 0.5 -0.2 Sweet

taste remaini-ng in aftertaste is suppressed and

sharpness is inproved. y-Gu-Val-Ay 0.001 1.3 -0.5

Sweet taste renmaining in aftertaste is suppressed and

sharpness is inproved. y-GQu-Abu-Gy 0.001 0.7 -0.1

Sweet t ast ei senhancedi ninitial tasteand m ddl e

taste. Sweet taste remaining in aftertaste is

suppressed. y-Gu-Abu-dy 0.01 1.5
Z—Glu(Val—Gly-Ole}mOle(6.20g,10.03mmol)describedabove

. was suspended in ethanol (200 ml}, 10% palladium on carbon (1.50
g)wasaddedtothesuspension,andareductionreactionwasperformed
underahydrogenatmosphereat55°Cfor5hours- During the reaction,
100 ml in a total volume of water were gradually added. The catalyst
was removed by filtration using a Kiriyama funnel, and the filtrate
was concentrated under reduced pressure to a half volume. The
reaction solution was further filtered through a membrane filter,
and the filtrate was concentrated under reduced pressure. The
residuewaédissolvedjjzasmallvoiumeofwater,andtothesolution,
ethanol was added to precipitate a- crystal, and the crystal was
collected by filtration and dried under reduced pressure to obtain
yﬁGlu—Val~Gly as a white powder (2.85 g, 9.40 mmol) .
. {00581
CEST-MS: (M+H)'=304.1.

l4-NMR (400 MHz, D;0) & {ppm): 0.87 (3H, d, J=6.8 Hz), 0.88
(34, d, J=6.8 Hz), 1.99-2.09 (3H, m), 2.38-2.51 (24, m) 3.72 (1,
t, J=6.35 Hz), 3.86 (1H, &, J=17.8 Hz), 3.80 (1H, d, J=17.8 Hz),
4.07 (1H, 4, J=6.8 Hz}.
[00591
[ReferénceEmampiedj Synthesis<nyhGlﬁ—Cys(SmMe)—Gly{Cys(SwMe):
S-methylcysteine] . :

Reduced glutathione (15.0 g, 48 .8 mmol) was added to water
(45 ml), and sodium hydroxide (4.52 g, 2.2 eguivalents, 107 mmol)
was added portionwise to the mixture while the mixture was bubbled
with nitrogen. Methyl iodide (4.56 ml, 1.5 equivalents, 73 mmol)
was added to the mixture, and the solution was sealed and stirred
atroomtemperatureforZ?hours. Thereactionsolutionwasadjusted7
to pH 2-to 3 with concentrated hydrechloric acid, and ethanol (15C
ml) was added to the regction sclution, and stored overnight in
a refrigerator. A séparated oily'§réduct from the supernatant was
removed. When the remained oily product was dissolved in water,
and ethanol was gradually added to the solution, a partially

crystallized oily product was precipitated. The supernatant was
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-0.1 Sweettastei senhancedinin tialtasteand m ddl e
taste. Sweet taste remamining in aftertaste is

suppr essed. [0085] Table 7 Sanple iii) sucral ose
Concentration (g/dl) Taste Taste profile Body taste
Bitter taste Control 00 y-GQu-Cys-dy 0.051.00
Sweet t ast ewi t hgr owt hi senhancedi nm ddl e taste.

y-G u-Val -Gy 0.0001

removedagain. The residue was dissolved inwater (300ml), adsorbed
to a column filled with an ion exchange resin (Dowex i-acetate,
400 ml); washed with water, and then eluted with a 1N acetic acid
agqueous soluticn. The eluate was concentrated under reduced
pressure, and reprecipitated from water/ethanol to obtain
y-Glu-Cys {8-Me)-Gly as a white powder (5.08 g, 15.8 mmcl).
{0060}
FAB~MS: (M+H) =322.

1y NMR (400 MHz, D0} & (ppm): 2.14 (3H, s}, 2.15-2.22 (ZH,
m), 2.50-2.58 (2H, m), 2.86 (1H, dd, J=9.0 Hz, J=14.0 Hz), 3.03
(1H, dd, J=5.0 Hz, J=14.0 Hz), 3.84 (1H, t, J=6.5 Hi), 3.99 (2H,
s}, 4. 59 (1H, dd, J=5.0 Hz, J=%.0 Hz)
[0061] '
[Reference Example 5] Synthesis of other peptides

y=Glu-Met (0), y~Glu-Val-NH;, y-Glu-Val-ol, y-Glu-Ser,
y-Glu-Tau, y-Glu-Cys{S-Me) (G}, Vv~ Glu—-t~Leu,
y-Glu~Cys (5-allyl}-Gly and y-Glu- Cys {8~ Me} were synthesxzed in
accordance with Examples 3 and 4.
[0062] |
[Reference Example 6] Evaluation of a calc1um receptor activatlng
effect

For evaluation of the calcium receptor-activating effect, Ca
ion concentration- dependentCl1Dn1ccurrentn&asurlncn@thodu%1ng
a Xenopus laevzs cocyte expression system was used. If activator
is added to Xenopus laevis cocytes in which the calcium receptor
is expresased, intracellular Ca ions increase. Then, the Ca ion
concentratlon dependent Cl channel opens, and the intracellular
current value changes as an ionic current. Byxmeasurlng the change
in the intracellular current value, whether the calcium
receptor-activating effect is present or not can be comfirmed.
[0063] '

Specifically, abdomen of Xenopus laevis was opened, and an
eggbatchwastakenoutandthentreatedwithal%collagenasesolution

at 20°C for 2 hours to obtain individual oocytes. Into each cocyte,
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0.7 -0.1 Qutstanding sweet taste is harnonized in
initial taste and aftertaste. y-GQu-Val-Ay 0.001 1.3
-0.2 Qutstandi ng sweet taste is hainonized in initial
taste and aftertaste. y-Gu-Abu-G@y 0.001 0.5 -0.1
Sweet t ast ei senhancedi ninitialtasteand m ddl e

taste. Sweet taste renmaining in aftertaste is
suppressed. y-@u-Abu-dy 0.01 1.0 -0.1 ‘
Sweet t ast ei senhancedi ninitialtasteand ni ddl e

taste. Sweet taste remmining in after{;aste [

50 nsupprbssetil rGOEEET cﬁﬂ%|%r85%aﬂﬁl%ri%ﬁﬁ?&&égﬁd water peﬁ
oocytewereinjectedbyusinganﬁcroglasscapillary,andtheoocytes
were cultured at 18°C for 2 to 3 days. For the culture, a solution
obtained by adding 2 mM of pyruvic acid, 10 U/ml of penicillin and
10 pg/mil of streptomycin to the solution mentioned in Reference
Example 2 was used.  After the culture, a test solution was added
to the occytes injected with CRNA or sterilized water.
Electrophysiologicalmeasurementwasperformedbyusinganamplifier
GeneclampSOO(n@nufacturedbyAxon)andrecordingsoftwaxeAxoScope
9.0 (manufactured by Axon}. The oocytes were voltage-clamped at
-70 mV by the double electrode voltage clamp method, and fhe
intracellular current via the Ca ion concentration-dependent Cl
ion was measured. The maximum value of the intracellular current
was considered as the response current value.
[0064] | '
[ReferenceExample?]Ewaluatimnofeffectofcalciumforactivating
calcium receptor

Thecalciumreceptor-activatinqeffectwasevaluat@ibyusing
the method aescribed in Reference Example 6. That is, oocytes
injected with CRNA of the calcium receptor or sterilized water was
prebared, and voitage?clamped at -70 mv by the double electrode
voltage ciamp method. To the voltage-clamped cocytes, calcium was
added (2 mM, 5 mM, 10 mM and 20 mM), and then Ca ion
concentration—dependent Cl response curreﬂt.was measured. FIiG. 1
shows the results. From the results, it was confirmed that cRNA
of the calcium receptor injected into the ococyles was functionally
expressed. Further, because the cocytes injected with water did
notrespond1x>evéneahighconcentfaticwxofcalcium,ij:wasconfirmed
thatthecalciumreceptorwasnotexpressedintheoocytesthemselves_
[0065] |
[Reference‘Example 81 Evaluation of effect of L-amino acids for
activating'calcium receptdr

The effect of L-amino acids for activating calcium receptor

was evaluated by using the method described in Reference Example

ce Z8



Concentration (g/dl) Taste Taste profile ; = Body
taste Bitter taste Control - 00 y-du-Cys-dy 0.05
1.0 -0.6 Sweet taste is enhanced in mddle taste to
aftertaste. y-Qu-Val-@y 0.0001 0.7 -0.6

Sweet t ast et hgr owt hi senhancedi nnl ddl e tast e.
“y-Au-VvVal-dAy 0.001 1.2

6. That is, oocytes injected with cRNA of the calcium receptor O
sterilized water were prepared, and Voltage—clamped at -70 mV by
the double electrode voltége clamp method. To the voltage—clamped
oocytes, alanine (10 mM), arginine (10 mM), asparagine {10 mM},
aspartlcaCid(lonm),cyste1ne(1OmM),glutam1ne’10nM},g1utam1c
acid (10 mM), glycine (10 mM}, histidine (10 mM), isoleucine (10
mM), leucine {10 mM), lysine (10 mM), methionine (10 mM),
phenylalanine (10 mM}, proline {10 mM}, serine {10 mM), threonine
{10 mM), tryptophan (10 mM}, tyrosine (10 mM), valine (10 mM},
ornithine {10 mM), taurine th mM) or hydroxyproiine (10 mM) was
added, and Ca ion concentration-dependent Cl response current was
measured. FIG. 2 shows the results. From the results, it is
demonstrated that cysteine, histidine, phenylalanine, tryptophan
andtyrosineeachhadiadefinitecalciumzeceptor—activatingeffect.
Tﬁeactivatingefféctoftheqbové—mantione&éminoacidswasreported
in Proc. Natl. Acad. Sci. USA, Apr. 25, 2000, 97(9): 4814-9,
[0066]
Reference Example 9] Evaluation of effect of D-cysteine for
activating calcium receptor

The effect of D-cysteine for activating calcium receptor was
 evaluated by using the method described in Reference Example 6.
That is, oocytes injected with cRNA of the calclum receptor or
sterilized water were prepared, and voltage-clamped at -70 mV by
the double electrodé voltage clamp method. To the voltage—clamped
oocytes, D-cysteine (10 mM), L-cysteine (10 mM), D—tryptophan {10
mM} or L-tryptophan (10 mM) was added, and Ca ion
COncentrainﬁ—dependent Cl fesponse current was measured. FIG. 3
shows the results. From the results, it is demonstrated that
D~cysteine had a definite calcium receptor-activating effect.
[0067]
[RéferénceExamplelO]Evaluationofeffectofpe@tideforactivating
calcium receptor '

The effect of peptide for activating calcium recepior was

evaluated by using the method described in Reference Example 6.
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-1.2 Sweettas e ithgrow hi senhancedi nm ddl e taste.
y-G u-Abu-dy 0.001 0.5 -0.6 -

Sweet t ast ei senhancedi ninitialtasteand niddle

taste. Sweet taste remaining in aftertaste is
suppressed. y-Gu-Abu-dy 0.01 1.1 -1.2

Sweet t ast ei senhancedi ninitial tasteand m ddl e

taste. Sweet taste remaining in aftertaste is

suppressed. [0087] |[Exatple 2] Activity of conpound

to be used in present invention on sweet taste (LI} = .
ThatAipepebdetén Mhiestca akei GRF edkpttt KA TRGCP

storShiCh a0 A JQKUBL-2HAPAR ] | 1E &@tllt‘ék}EycMﬂm&ed aund asv by
examned for its effects_ (inpr oveﬁe O‘@ita %t gTamped
the aeiebiaplecenedt vof b@ﬁﬁt%“%g‘efh?i pr @dué?s o
oocy\e@ﬁgh vDEGR- ¢§§—Q§®t%£ﬁ\wgtelg}eﬁﬁuaxtgestiéﬁfﬂf)c—eﬂ]lyy cse My,
i ned antitat ensory evalu
v-C1p0088] (o0 w1 Yriid kit 11 FE" SoraBry eyl Lo b Fia-tet
(500! &%, V@-@lﬁeﬁ’f@r("&ﬁuﬁ$ fieldiows a1 Assd QM)Gom‘ﬁJnJath@n(BOO M),
oo g oL o o oREh SEESIETS: m, c10-cye (50
Gly—B}%f Q'sbowﬂgswnﬂ@ﬁ%ﬁ Ui mms wave abded, a@lﬂ@s@éedl%’b |
‘as to _have al np sane syeet S . .
onceRtkaSERBr dep?ljl %’Er&g 5ef:go %err% t vv’&\%%/ln{(é%%glr% FIG. 4
shov@;’ dhp+Acea 0. @E}Bmg‘thida )re[smraMsAcetKr@ dETensg rRAEPOT T the
abovge/ re%i@g]é%%\/\e glf‘ghz]c} dfjf %m.syg%@lfgég A %&atlng calcium

sucr al ose: ACe- K=7 as a
recdpaldQ of degr ees of sweetness] iv) APM (0. 0125

[006?‘3/6}?1) +sucral ose (0.0042 g/dl) [APM sucral ose=1:1 as a
i o of degrees of sweetness] APM (0.0125
[ Re i mbh)cesircngl loskl | BvedRat w2t $A€)@Cﬁ( qf(p%“ﬁlgiegﬁ% jsctlvatﬂ ng
Cal(g&@ﬂl\/lrse%%r%l gse:Ace-K=2:1:1 as a ratio of degrees Qf

The eféf]]ect of peptide for activating calcium recepiLor was
ev-aiuated in the same manner as that of Reference Example 10. Each
of the peptides shown in Table 1 was added to voltage—clamped cocytes
at 1,600 uM, 300 uM, 100 uM, 30 uM, 10 uM, 3 uM, 1 M, 0.3 uM and
0.1 uM, and Ca ion concentration—dep_endem_: Cl response current was -
measured. The lowest concentration with which current was detected
was shown inTablel asthe actlva.ty Fromthe results, it is revealed
that those 32 kindsof peptldes eachhada calciumreceptor-activating
effect.
[0069]
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It should be noted that an addition effect of the

pepti des on each of the high intensity sweeteners was

eval uated with reference to sucrose. [0089] To

distilled water containing each of the sweeteners,

y-AQ u-Cys-Gy (glutathione), y-Au-Vval-Gy or

y-G u-Abu-dy was m xed as a sanple at concentrations

of 0. 0001 to 1 g/dl , respectively, and then each

degree of the inprovenent of the body taste and the

I nprovenent of the bitterness on the sweet taste was
Tableeasured. The addition effect of the peptides on each

S o) i tneP@ngdé ntensity sweeteners was evaliwatediwi th

refere CETLOMSUEEPSE. ~  As fora ganplo® wii (h_ h_as
; st rumdgl Ffﬁl@éi,_véppertl €s Than the dtardar duwvsol ution
3 roet cu.u |||t§l _,labdllpl € Wnen the sanmp/my M
; di-ssollv, of ~the—sanpte-was—adj usteth oM {iu NaCH to
" achiey it
S___the. st a{nﬁf}.PHV LTif%onbefor e“u;:?p’[d(él J?Gggwaipri '(I)'Le
5 SenSOr\Y (g\#}l‘val %ﬁpf ot—the—i ApE-everen - U%Od Ilﬁ{{ ody
7 taste |Wa§lpe¥eorHeH with n=12 on-the ‘°¢Q’ i ‘he
& fol |l oWim§lerVeerfar a control -{obtain 1,099 di ng

o distililvedlwateflonVgland Withnut addi q);rﬁi@ IM i one

10 and/ or{ leaup¥pliirtiE20f the present inve S bt T3% \PM\@,
11 defi néd,-a3uevpai-pl,, and by using the - hnP PG 1| a

(7]

17 standardcwealkr -2 points; slightly wedk® BY poj nt;
73 stightlyateag 1 point, and strong: | 20poiMits jere
14 deEf] ned, - d1esRe6l Iswelky - {oThe hi gher scof8COha¥ 0 poi nt
15 heans I.\[,l%lu[_%]_sml € has a body taste¢ioopadvin
e effcul.Y_Glu_Va&ﬂd.rl?le other fand, the s$ewnsopy

W%H%_'-%ﬂiu— it e Tproverent of The bk M Taste
was—pef i e W-th—n=12om the basts qf gghguf OT | ow ng
18 f‘ri fnr' - jﬁu— rnl At o

[
& oGO A4l oot dal ||Uu VV| |. ” d(] I MS[ 11 | ed
19 water YwTQ/}-UaT i\' hout 109 %

A.cldl
LB

. td et ttathior for the
20 pept i deY ot L4 S M&Xi&gﬂ—ms %n%%u E,Fﬁg as 0
21 poi nt ‘éTﬁij-q')\yqu H‘ﬁ"p the contrel-—as o L ak:
|E§£M‘y' St-1: ong:

o
o A

22 -2 poi anGltsTCFmGI’lb’ weak:. -1 point:—sl
23 1 pointy- @h@-\ﬁkvﬁ’hﬁ 2 _points \Aprn def &
24 respect vely-VaheS¢lower score than 0 ,r;sf%tm?rean“ t hat
55 the sahprelhasabict erness-inmproving. iei$ et
5¢ As a resutiuedefheleval uation, activiti®s Hbre videly
57 exhi bl { edcaé—t e (@hove- ment i oned addi tj&h vM :
og concentagiehga1Japtes 9 to 12 each shoW tié results.
5g at typi GaL1GoPsEnETAl I ons. As clear frondtié results
W T—Eghl RS, 9cT9 12, 1t was confirpedutihat tihe
u:—hgiulggs%gﬁgmgiyvent| on eachi pagMa body
TIPESYIpgTEEfECt At 3 rrower conc=otgq§mon t han
t at M eRe—Furthef—it—s—arso-confiTied that the
ide of the present invention has a :
[0 obltter ness-inproving effect. In general, the addition

~of 'th tird d t h t . an-
xR EELRIES POV des LG LI Qoo oF ¢ e bog: de and

er taste, and
am’rn%slélctla n;e Besueel iaspeesdrosenveErgucrose. [ 0091]

Table le | % APM Acer K.=8 Z Conceattakieny where X
(g/HW?l?a {L pfofiTe © t§dy tasf‘% Bitter taste
refzd¥en@ls €ye {BNOYs ths@saﬁyl)o, gily, Cys(S-Me), Abu or Ser,
‘\[—Glu—Val—Y where Y represents Gly, val, Glu, Lys, Phe, Ser, Pro,
Arg, Asp, Met, Thr, His, Orn, Asn, Cys or Gln, y-Glu-Ala, yv-Glu-Gly,

y-Glu-Cys, y-Glu-Met, y-Glu-Thr, y-Glu-Val, v-Glu-0Orn, Asp-Gly,
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1.0 -0.3 Sweet taste is wholly enhanced.
y-G@u-Val-@y 0.0001 0.6 -0.3 _

Sweet t ast ewi t hgr owt hi senhancedi nm ddl e

taste. Sweettasteremai ni ngi naftertaste i s suppressed

and sharpness is inproved. y-Qu-Val-G@y 0.001 1.3
-0.7 Sweet taste renmining in aft'ertastg IS .

suppressed. and sharpness is inproved. y-d u-Abu-d
0.001 0.6 -0.3 Sweettastei senhancedi ninitialtast eaxd

Cys- gugglcg@tsgéieﬁ@i\fy%u%’%?’;gbgSrf’aelilrll 3B [S;Cagst'e{’t‘e%%ééw
y—e@v’ﬁgﬁ%Wm@ tyi-—@lltlastaeaag, pi-ditheSemsyeGlu-Tau,
Y- Glp@@gg}smgﬁ|@} OY’GTuglgﬂ,aftgitgffe IS%ﬁEQQtigaegnd
y-Glu~Cys (S Me), in each of which a calcium receptor- activating
effect was found, éndthepresenceorabsenaeofthekokuml imparting
activity was examined by a sensory evaluation test.

50071}

‘ The sensory evaluation test was performed as follows. To
dlstliled,water containing sodium glutamate (0. 05 g/dl), 1n051n1c
acid monophosphate (0.05 g/dl) and calcium chloride (1 mM}, each
of alliin (S-allyl-cysteine sulfcxide: control experiment of
kokumi-imparting activity), v- Glu-Cys-Gly, v-Glu-Cys, y-Glu-Ala
and y-Glu-Val was mixed as a sample in an amount of 0.2 g/dl, and
the presence or absence of the kokumi-imparting act1v1ty was
determined. As for a sample which is acidic when the sample 1is
dissolved, pH of the sample was adjusted with NaOH to pH 6.8 to
7.2 before use. Table 2 shows the results.

[0072]

Taple 2 Kokumi-imparting activity of calcium receptor .promoter

Calcium receptor promoter " TKokumi~imparting activity
v-Glu-Cys-Gly +

v-Glu-Cys +

y-Glu-Ala . +

v-Glu-Val +

{0073]

[Reference Example 13] Kokumi-imparting activity of peptide to be
used in the present invention

" A peptide in which a calczum receptor-activating effect was
found was examlned for 1ntensity of 1ts kokuml 1mpart1ng act1v1Ly
by a guantitative sensory evaluatlon test. '

The gquantitative senscry evaluation test was performed as
follows. Todistilledwatercontainingsodiumglutamate{0.05@/@1),
inosinic acid monophosphate (0.05 g/dl} and sodium chloride (0.5
g/dl), each of y—Glu—Cys—Gly {glutaﬁhione), V—Glﬁ—ﬁla, Y~Glu~Met
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Sanple iii) sucral ose : Ace-
(g/dl) Taste Taste profile
Cont r ol
taste i s enhanced

K=7:3 Concentration
Body taste Bitter taste
- 00- y-@u-Cys-Ay 0.05 1.0 -0.3 Sweet

in mddle taste. y-GQu-Val-dy

,0.0001°0.7 -0.3 Harnmony is wholly present. Heavy
‘taste |Is suppressed and sharpness is inproved.

and ¥l§1820§{'§%¥18u&9§as a sample in an amount of 0.1 g/dl, and

the intensity of kokumi~imparting activity was measured.

As for

a sample which is acidic when the sample is dissolved, pH of the

sample was adjusted with NaOH to pH 6.8 to 7.2 before use.

Because

it is known that glutathione can impart kokumi to a food, and thus,

glutathionewasusedasacomparativecontrol.

The test was performed

withn:Bkmsedcxlthefollowingsensoryevaluationscores:control:

0 point andglutathioneaddition : 3points.

Table 3 shows the results.

It should be noted that the term "initial and middle taste" is a

collective term of an initial taste and a middle taste.

[0074]
Table 3
Sample concentration Ko%uyl intensity o
(g/d1) Initial and Aftertaste Taste profile
'g_ N middle taste
Control - 0 0 -
- “ _ . Thickness, growth, and
Y Glu-Cys-Gly 0.1 3.0 ’ 3.0 continuity are enhanced.
The effect is weak, but
y-Glu-Ala 0.1 0.5 0.2 thickness is slightly
enhanced.
Thickness and growth are
—_ = R . . 4 K .
y-Glu-Met 0.1 1.2 0 glightly enhanced. .
Thickness and growth are
y—-Glu-val 0.1 3.0 1.0 enhanced mainly in initial and
nmiddle taste. '
[0075]

[Reference Example 14] Kokumi—imparting activity of peptide to be

‘used in the present invention

A peptide in which a calcium receptor-activating effect was

found was examined for intensity of its kokumi-imparting activity

by a quantitative sensory evaluation test.

The quantitative sensory evaluation test was performed as

follows.

Todistilledwatercontainingsodihmglutamate(0.05g/dl),

.ihosinic-acid,monophosphate'(0.0S g/dl) and sodium chloride (0.5

g/dl), each of y-Glu-Cys-Gly (glutathiocne), y-Glu-Cys, y-Glu-Val

and y-Glu-Val-Gly was mixed as a sample in an amount of 0.1 g/dl,

or 0.01 g/dl as required, and the intensity of kokumi-imparting

activity was measured.

As-for a sample which is acidic when the
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1.3 -0.7 Harnony is wholly present. Heavy taste is
suppressed and sharpness is inproved. y-G u-Ab\u-dy
0.001 0.5 -0.3 Sweet taste is enhanced in initia
taste and mddle taste. Sweet taste remaining in
aftertaste is suppressed. y-Qu-Abu-dy 0.01 1.1 -0.7
Smeettasteisenhancedininitialtasteand m ddl e
samp_%gigé %é é? Be gﬁaﬂ?% ii %%?%gagéfuééed with NaOH to
‘pH 6 APM surralmsesd dk<Qoncest takiconafastefdamte piohihes based

Body _t ast e .
on The follow1ng sensory evaluation scores: control : 0 point) and

glutathione addition : 3 peoints. Table 4 shows the results.

[GO76&]
Table 4
Sample Concentration Ko]lcurlai intensity .
(g/al) tnitial and Aftertaste | Loove profile
middle taste
Control - G 0 -
Thickness rowth, and
y-Glu-Cys-Gly 0.1 3.0 3.0 continuitgl gre enhanced.
A slightly weaker but
y-Glu-Cys 0.1 [ 2.0 2.0 comparable effect is exhibited
compared with y-Glu-Cys-Gly.
| Thickness and growth are
y-Glu—-Val 0.1 3.0 1.0 enhanced mainly in initial and
middle taste.
y-Glu-Val-Gly |.0.1 * * *
- Thickness and continuity are
y-Glu-val-Gly 0.01 3.0 3.0 mainly enhanced. The whole
i taste is enhanced.

* Unmeasurable: kokumi-imparting activity is too strong to measure

by sensory evaluation.

[0077]
[Reference Example 15] Kokumi-imparting actiﬁity of peptide to be
used in present invention , ' _

A peptide in which a calcium réceptor—activating effect was
found was examined for intensity of its kokumi—imparting activity
'by a quantitative sénsbry evaluation test.

[0078]

The quantitative sensory evaluation test was performed as
fﬁllows. TddistilledWatercontainingsodiumglutamate(O.ng/dl),
inosinic acid monophosphate (0.05 g/dl) and sodium chloride (0.5
g/dl), each of y-Glu-Cys-Gly (glutathione), y-Glu-Abu-Gly and
y—Giu—Val~Gly was mixed as a sample in an amount of 0.1 g/dl or

0.01 g/dl, and the intensity of kokumi-imparting activity was

- measured. Asforasamplewhichisacidicwhenthesampleisdissolved,

pH of the sample was adjusted with NaOH to pH 6.8 to 7.2 before

- use. The testwas performedwithn=12basedon the following sensory
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Bitter taste

Control -
-0.3 Sweet taste i s enhanced

00 y-Qu-Cys-dy 0.05 1.0
in . mddle taste.

y-Gu-Val-G@y 0.0001 0.6 rO 2 Harnony is wholly
present and strong taste is achieved. y-GQu-Val-Qy
0.001 1.3 -0.4 Harnony is wholly present and strong
taste is achieved. y-@u-Abu-dy 0.001 0..6 -0.1

Har nony i s
evaluaglonyscor St

resent, .
contro :

et

o888 5n

g”&f@€§§hione additiocn

3 points. Table 5 shows the results.
[0079]
Table 5
Sample Concentration Koku@l intensity . .
{g/dl} Initial and Aftertaste Taste profile
g middle taste
Control - ) 0 0 - -
_ _ Thickness, growth, and
y-Glu-Cys-Gly 0.1 3.0 3.0 continulty are enhanced.
Thickness and growth are
y—Glu-2bu-Gly 0.01 3.0 2.0 enhanced mainly in initial and
middle taste.
Thickness and continuity are
y—-Glu-Val-Gly 0.01 3.0 3.0 mainly enhanced. The whole

taste is enhanced.

[C08C]

[Example 1] Activity of compound to be used in present invention

on sweetness (I)

A peptide in which a calcium receptor-activating effect and

a kokumi-imparting activity were found was examined for its

activities(improvementofbodytasteandimprovementofbitterness)

on typicél high intensity sweeteners by a quantitative sensory

evaluation test.
[0081]

The quantitatiﬁe sensory evaluation test was performed as

folliows. _Asforstandardsolutionsofeachsweeteners,thefollowing

compounds were used. The following standard solutions have been

adjusted so as to have almost the same degree of sweetness as each

other.

1) Sucrose (b g/dl)

ii) APM (0.025 g/dl)
(0.008 g/dl)

iii) Sucralose

iv) Ace-K (0.025g/dl)

It should be noted that an addition effect of the peptides

on each high intensity sweeteners was evaluated with reference to

sucrose.
[0082]
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ininitial taste and mddle taste. y-GQu-Abu-dy 0.01
1.3 -0.1 Harnonyi spresent. Sweett ast ei senhanced in
initial taste and m ddle taste. [0094] Table 12
Sanpl e v) APM sucral ose: - Ace-K=2:1:1 Concentration
(g/dl) Taste Taste profile Body taste Bitter taste
Control - 0 0 y-du-Cys-Qy

To distilled water containing each of the above-mentioned
sweeteners, y-Glu-Cys-Gly (glutathione), y-Glu-Val-Gly or
y-Glu-Abu-Gly was mixed as a sample at concentrations of 0.0001
to 1g/dl, respectively, and then each degree of the improvement
of body taste and the improvement of bitterness on the sweet taste
was measured.

- As for a sample which has stronger acidic properties than the
standard sélution not containing the sample when the sample is
dissolved, pH of the sample solutionwas adjustedwithNaOH toachieve
a rande of pH+0.2 with respect to the pH of the standard solution
- before use. t

f0083]

The sensory evaluation for the improvement of the body taste
wés performed with n=12 on the basis of the foilowing criteria:
a control (obtained with adding distilled water only and without
adding glutathicne and70r‘thé peptide of the present invention)
~was defined as 0 point, and by using the control as a standard,
weak: -2 points; slightly weak: -1 point; Slightly'strdhg:]_point,
and strong: 2 points were defined, respectively. The higher score
than()p01ntmeansthattheSampleluﬂsabodytaste improving effect.

On the othez‘hand, the sensox;revaluatlon for the improvement
of the bitter taste was performed with n=12 on the basis of the
followingcriteria:eacontrol(obtainedwithaddingdistilledwater
onlyandwithoutaddingglutathioneand/orthepeptideofthepresent
invention) was defined as 0 point, and By using the control as a
standard,weak:—2§oints;slightlyweak:nlpoint;slightlystrong:
1 point, and strong: 2 points were defined, respectively. The lower
sc¢ore than 0 point means that the sample has a bitterness-improving
effect _

Asaresultoftheevaluatlon act1v1t1eswerew1delyexhlblted
at the ab0ve—mention£xiaddition concentrations. Tables 6 to 8 each
showtherésultsattypicalconcentrations. Asclear fromtheresults
shown in Tables 6, 7 and 8, it was confirmed that the peptides of

the present invention each has a body tasteQimproving effect at
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0.05 1.2 -0.3 Sweet taste is wholly enhanced.
y-GQu-Val-Ay 0.0001 0.6 -0.3 Harnony is whol ly

present. Heavy taste is suppressed and sharpness in
aftertaste is inproved. y-GQu-Val-A@y 0.001 1.3 -0.7
Harnmony is wholly present. Heavy taste is suppressed

and sharpness in aftertaste is inproved.

L Aeohest | t aghe Hes enhancedi1so
e taste. Sweet taste
conftenadnimgt | thafiept ade eof stisaippressed. Iyvap il ghueT y2
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i nitial

as

e an

nn oL

ot s
& snad

fhansed i iidisdlon of che |

aste remal ni ng

peptidesprovidestheimprovementofthebodytasteandthereduction

in the bitter taste, and results in a sweet taste close to sucrose.

[0084]
Table 6
T fil
sémple Concentration Taste : aste profile
ii) APM (q/dl} Body Bitter
g taste taste
Control - 0 0 -
y—Glu-Cys—Gly 0.05 1.0 -0.5 Sweet taste is wholly enhanced.
' ' Sweet taste remaining in aftertaste is
y~-Glu-val-Gly 0.0001 0.5 sz suppressed and sharpness is improved.
] Sweet taste remaining in aftertaste 1is
y-Glu-val-Gly 0.001 1.3 0.5 suppressed and sharpness is improved.
Sweet taste is enhanced in initial taste and
v-Glu-Abu~Gly | 0.001 0.7 ~0.1 middle taste. S8weet tasté remaining -in
aftertaste is suppressed.
Sweet taste is enhanced in initial taste and
y-Glu-Abu-Gly 0.01 1.5 -0.1 middle taste. Sweel taste remaining in
aftertaste 1s suppressed.
[0085]
Table 7
Tast fil
??@Ple . Concentration Taste - € proti-e
iii) sucralose (q/d1) Body Bitter
) g taste taste
Control - 0 0 = . . ]
S ttast ith thi ha di iddle
y=Glu-Cys-Gly 0.05 1.0 0 twee ~astewithgrowthisenhancedinmi
aste.
Outstanding sweet taste is harmomnized in
y-Glu-val-Gly 0.0001 Q.7 0.1 initial taste and aftertaste.
Outstanding sweet taste is harmonized in.
y-Glu-val-Gly 0.001 1.3 0.2 initial taste and aftertaste.
- Sweet taste is enbanced in initial taste and
v-Glu-2bu-Gly 0.001 0.5 -0.1 middle taste. Sweet taste remaining in
1 aftertaste is suppressed.
‘ Sweet taste is enhanced in initial taste and
y-Glu-Abu-Gly 0.01 1.0 -0.1 middle taste. Sweet taste remaining in

aftertaste is suppressed.

[0086]

37




aftertaste i s suppressed.

conpound to be used in present

taste (I11)

activity were found,

[ Exanpl e 3] Activity of

i nventi on on sweet

A peptide in which a cal cium
receptor-activating effect and a kokum -inparting

and ci nacal cet whi ch was known

to have a calciumreceptor-activating effect were
exam ned for their activities (inprovenent of body

Table¢ a8te and inprovenent of bitterness ) on%%vnlral hi_gh
Sample i nt engbdc¥nSwert ern B'la&tehy guantit Eﬁtﬁe“rg Sor Yy
V) Ao K aval agidon test. [:8095] BILEEE o quantitative |
Conirol  Sensory—evaruatt le_] test s performed as fol fows. “AS
luc for standard sol ytions of A sWeedeeress .s doherced in middle taste to
v-Glu-cys Ly | biti g connour&s wer e lused Thefdeatdsemi ng_st andard
v—Glu—Val-%@J[ ut bons: have been; adjusted so %ﬁgeef:aasﬁgvjé gf%%tsenhancedlnmlddle

oorop

oot

I. II\’

d pa
$ahe Gyt

HesSS—as—¢

| v-c1u-va1Guer dee%5 g/ dl) |ith} APMI(0:025 dhalp. ii1) Sucral ose
(0. 008 grdl) iv) |[Ace-K (0. 025 ¢/ disyeet taste is bthagdrduhdnitial taste and
v-Glu-abulsay ngPe@lt hat an |&dditi on -6fF ect BiddEpdaggnpPesst gigste remalning in
cachlofthe highlintensithy sweeteASkeEtaghs 18, Flppreﬁseﬂ
C [T T g e S e e = Swe et taste sen'lanéjédq_u. éljltlal taste and
y—Glu—Abu—Wl%h IEJ.edcler enc_e ta 1SUCT 0S4 —1[20096] niddle tastkO @ e% |da remaining in
wat eff cont ai ni ng jeach sweet ener s,| sy dstdak -Lhyredsad.

cinacalcet was m xed as a sanple at concentrations of
0.0001 to 1 g/dl,
[0086F the inprovenent of the body taste and the

[Exanrll;g? ]e?(ﬂltl\;)lti} %%sb#&{ﬁ sarrp

r espect

ively,

and then each degree

cP@)et he SWeRt pl-astEtWaSvention

e whi ch has stronger

on swmed|tapt®péfties than the standard sol ution not

%ﬂ: d q:hle S

anpwe

R

Wwas a

qA gffect and
ve a

a komumnyamyaqﬂﬂmQZammnhltgsgaatfp@nﬁhempﬁxamlmhelé@and@w@ffects

sol uti

(AmpEGYE TSy

HEES

e, us

Y TRe

Eeﬁ%%ov

em?mi %?%blscgréi*?:%tsé on groducts

©in wipetchkoipgd whtdnasl? QWeéhenbaS|areftypecébﬂyompmglned by a

quanhtefLuR) 5aRe i FOLESS

roos@s O

stTW&%gqu?

p0|nt
ojnts;

ROLLRi v 480

SH

ai ne
ading®

and by u5|ng the contro

Lieeok1 it B Bl haf TRk rormed oo

t

o4

h adding distilled

sanple) was defi ned

as a standard,

folld@speatd ¥ekyeonibendi gbersisooierd Banu@ipai of cmednsweeteners,

t hat

t he sanp

| e has a body ta

the f@%lpwénat%frp%w wehe WSEisor

Jhevs

Ov'énﬁgﬁ ef fcfe%t%d solutions

have HEIO¥8TBBt cOfsd e PbtHHBFe bagbetvase @%hfeocﬂ@@ﬂewdﬂﬂsweetness

n=12

on"the basis of the followng criteria:

a

as ez@htPbie¥obtai ned with adding distilled water only

'i) s@@go§étb9ué/§9

h

usin e contro
%ﬁwrﬁ% O%PJ hit) ARk : (
of dé £QQ£|¥§t%@@Qt£@QB
spective

[suci‘ag%@%é

ted at

as

00 gal)

| ower score than 0
111)t%@05®h9$@ h@50@5%|g{@ﬁhé§§erﬁpr8vpﬁ

egully0f . the eyaluati,ops a@tglrgbtsl BS WRLELwkdely
t he above- nentlone

ing a sanple) was defined as 0 poi nt,
a standard

weak: -2
[APM:Ace-K=8:2 as a ratio

nt, andstrong 2poi nt swer edefi ned,

oi nt neans t hat

3oepreal .

tion

iv) ARhcEntd1as @dsil ) el e 48 ¢ o Olw%?clq/siﬁéwmﬁ@ pastpigse=1:1

as aa%a{¥8'8§Td%$988§t5§tEggétnéé

qlear fromthe results
i'S confirned that

v) ABM QU-0Z15 @ /dlandwimelat @ et0 €dbH. hasild Begy K (0.0063 g/d1)

ast e- roying.effec I t £ t
[APMC%%%%%%gg i%%? u%f% ! gg glggzﬁgog%oﬁgggﬁgatﬁ Swee ness]

sanpl e of the present |nvent|on has a

bitterness-inproving effect. In general, the addition

of the sanple provides the inprovenent of the body

‘taste and the reduction in ¥he bitter taste,
results in sweet taste close to sucrose.

and
[ 0098] Tabl e

13. Sanmple ii) ASH Concentration (g/dl)

@v‘v’éét "c’éé’dglﬂlth giowth isenhanced inmiddle | .




Taste Taste profile Body taste Bitter taste

Control O y-Gu-Val-dy 0.0001 0.5 -0.2 Sweet

taste remaining in aftertaste is suppressed and

sharpness is inproved. y-Gu-Vval-dy 0.001 1.3 -0.5

Sweet taste remaining in aftertaste is suppressed and

sharpness is inproved. Cinacalcet 0.0001 0.8 -0.2
aftertaste i

e ATES T I 3 SR By Brsect of whe veptices
on each of the high intensity sweeteners was evaluatedwith reference
to sucrose.

[0089]

To distilled water containing each of the sweeteners,
y-Glu-Cys-Gly (glutathione), y-Glu-Val-Gly or y-Glu-Abu-Gly was
mixedaseasampleatconcentrationséfO.OOOlto]Jg/dl,respectively,
and then each degree of the improvement Qf the body taste and the
improvement of the]aitterness-on‘the sweet taste was measured. The
addition effect of the peptides on each of the high intensity
sweeteners was evaluated with reference to sucrose.

As for a sample which has stronger acidic properties than the
standard solution not containing the sample when thersample is
dissolved, pH of the sample was adjusted with NaCH to achieve a
range of pH*0.2 with respect to the pH of the standard solution
before use.

[0090]

The sensory evaluatioh for the improvement of the body taste
was performed with n=12 on the basis of the following criteria:
a control (obtained with adding distilled water only and without
adding glutathione and/or the peptide of the present invention)
was defined .as 0 point, and by using the contrecl as a standard,
weak: -2 points; slightly weak: -1 point; slightly strong: 1 point,
and strong: 2 points were defined, respectively. The higher score
than 0 point means that the sample has a body taste-improving effect.

On the other hand, the senso;yfevaluation for'the improvement
of the bitter taste was performed with n=12 on the basis of the
folldwingcriteria:acxwﬁrol{obtainedwithaddingdistilledwater
onlyandwithoutaddingglutathioneand/orthepeptideofthepresent
inveﬁtion) was defined as 0 point, and by usind the contreol as a
standard, weak: -2 points; slightly weak: -1 point; slightly strong:
1 point, and strong: 2 points were defined, respectively. The lower
score than 0 point means that the sample has a bitterness-improving

effect.
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taste to aftertaste.

Cinacalcet 0.001 1.5 -0.5 Sweet

taste remaining in aftertaste is suppressed. Gowh is

pr esent

in mddle taste to aftertaste.

[ 0099] Tabl e

14 Sanple iii) sucral ose Concentration(g/dl) Taste
Taste profile

- Body taste Bitter taste
y-@u-Vval-dy 0.0001.0.7

Contr ol 0

As aresult of theevaluaticn, activitieswerewidely exhibited

at the above~mentioned addition concentraticons.

showtheresultsattypicalconcentrations.

Tables 9 to 12 each

Asclear fromtheresults

shown in Tables 9 to 12, it was confirmed that the peptides of the

present invention each has a body taste-improving effect at a lower

concentration than glutathione.

Further,itjjsalaaconfirmedthat

the peptide of the present invention has a bitterness-improving

effect.

In general, the addition of the peptides provides the

improvement of the body taste and the reduction in the bitter taste,

and results in a sweelt taste close to sucrose.

[GO91]
Tabkle 9
Sample ii) . Taste Taste profile
t
APM:Ace-K ?O?gi?tra ~on Body Bitter
[ =8:2 g taste taste
Control - 0 0 -
y—Glu-Cys—-Gly 0.05 1.0 -0.3 Sweet taste is wholly enhanced. .
Sweettastgwithgrowthisenhancedinmiddle
y-Glu-Val-Gly 0.0001 0.6 -0.3 taste. Sweettasteremaininginaftertaste
is suppressed and sharpness is improved.
— - 7 -
y=Glu-Val-Gly 0.001 1.3 0.7 Sweet taste remalining in § tgrtaste is
) suppressed and sharpness is improved.
| Sweet taste is enhanced ininitial taste and
y—Glu-abu-Gly g.001 0.6 -0.3 middle taste. Sweet taste remaining in
aftertaste is suppressed.
Sweet taste is enhanced in initial taste and
y-Glu-Abu-Giy 0.01 1.3 ~0.7 middle taste. Sweet taste remaining in
aftertaste is suppressed. ) :
[00927]
Table 10
Sample iii) Concentration Taste i Taste profile
sucralose:Ace- (q/dl} - Body Bitter
K=7:3 g taste taste
Control - 0 0 - - .
v—Glu-Cys—-Gly 0.05 - 1.0 -0.3 Sweet taste is enhanced in middle taste.
y-Glu-Val-Gly °|.0.0001 0.7 0.3 Harmony is wholly present._ Hgavy t;ste is
suppressed and sharpness is improved.
y—GIu—Val—Gly 0.001 1.3 0.7 Harmony is wholly present.' Hgavy taste is
suppressed and sharpness is improved.
" - Sweet taste 1s enhanced in initial taste and
y—Glu~-Abu-Gly G.001 0.5 -0.3 middle taste. Sweet taste remaining in
aftertaste is suppressed.
Sweet taste is enhanced in initial taste and
v—-Glu-Abu-Gly 0.01 1.1 -0.7 niddle taste. Sweet taste remaining in

aftertaste is suppressed.

[0093]
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-0.1 Qutstandi ng sweet taste is harnonized in initia
taste and aftertaste. y-Qu-Val-Gy 0.001 1.3 -0.2
Qut standing sweet taste is harnoniZed in initia
taste and aftertaste. G nacalcet 0.0001 0.5 -0.1

Qut standi ng sweet taste is harnonized in initia
taste and aftertaste. G nacalcet 0.001 1.1 -0.2

Tabl%ﬁ@ftandlng sweet taste is harnonized in initial

: e and aftertaste. [0100] Table 15 Sanple iv)
Sample iviAce- KcGoooentbat i|GASEg/ dl ) Taste| TSt &°pridfil e
APM:sucralose= (q/dl) Body Ritter
1:1 g taste taste
Control - 0 0 -
y-Glu-Cys-Gly 0.05 1.0 -0.3 Sweat taste is enhanced in middle taste.
y-Glu-val-Gly 0.0001 0.6 0.2 I:larmony is wholly present and strong taste
is achieved.
v-Glu-val-Gly 0.001 1.3 0.z I:larmony. is wholly present and strong taste
) is achieved.
5 _ _ _ Harmony ispresent. Sweettasteisenhanced
y-Giu-Abu-Gly 0.001 -6 .1 in initial taste and middle taste.
B _ _ _ | Harmony ispresent. Sweettastelsenhanced
y-Glu-abu _Gly 0.01 1.3 0_'1 in initial taste and middle taste.
[0094]
Table 12
Sample v} Concentration Taste - Taste profile
APM: sucralose: (g/dl) Body Bitter
Ace-K=2Z:1:1 g taste taste
Control - 0 0 -
v-Glu-Cys-Gly 0.05 1.2 -0.3 Sweet taste is wholly enhanced.
) ] Harmony is wholly present. Heavy taste 1s
v-Glu-vVal-Gly 0.0001 0.6 -0.3 suppressed and sharpness in aftertaste is
improved. L )
Harmony is wholly present. Heavy taste is
y-Glu-val-Gly 0.001 1.3 =~0.7 suppressed and sharpness in aftertaste is
: improved.
- Sweet taste is enhanced in initial taste and
y—Glu-Abu-Gly 0.001 0.6 -0.4 middle taste. Sweet taste remaining in
aftertaste is suppressed.
Sweet taste is enhanced in initial taste and
y-Glu-Abu-Gly 0.01 1.3 -0.8 middle taste. Sweet taste remaining in
aftertaste i1s suppressed.

[Example

3] Activity of compound to be used in present invention

taste

(III)

‘A peptide in which a calcium receptor=activating effect and

Con sweet

a kokumi-imparting activity were found, and cinacalcet which was’
known to have a calcium receptor-activating effect were examined
for their activities (improvemént of body taste zand improvement
of bitterness) ontypical high intensitysweetenersbyaquantitative
sensory evaluation test.
[0095]

The quantitatiﬁe sensory evaluation test was performed as
follows. AsfbrstandapdsolutionsofeachsWéeteners,thefollowing

compounds were used. The following standard solutions have been
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Body taste Bitter taste Control - 0 0 y-du-Val-Ay
0.0001 0.7 -0.6 Sweettastew t hgrow hi senhanceddnddl| e
taste. y-GQu-val-Ay 0.001 1.2 -1.2
Sweet t ast ewi t hgr owt hi senhancedi nvaddl e t aste.
G nacal cet 0.0001 0.6 -0.2
Sweet t ast ewi t hgrowt hi senhancedi nm ddl e taste to
adjug{é rstoa%tsetoqugega&'xfrr%s’é)'t%%lsame degree of sweetness as each
. other.
i) Sucrose (5 g/dl)
ii) APM (0.025 g/di)
iii) Sucralose (0.008 g/dl)
iv) Ace-K (0.025 g/dl)

It should he noted that an addition effect of the samples on
" each of the high intensity sweeteners was evaluated with reference
to sucrose.

[0096] ‘

Todistill@jwatercontainingeachéweeteners,y;Glu~Val—Gly
or cinacalcet was mixed as a sample at concentrations of 0.0001
to 1 g/dl, respectively, and then each degree of the improvement
of the body taste and the improvement of the bitterness on the sweet
taste was measured.

As for a sample which has stronger acidicipréperties than the
standard solution not containing the sample when the sample is
&issolﬁed, pH of the sample was adjusted with NaOH tc achieve a
range of pH+0.2 with respect to the pH of the standard solution
before use.

[0097]

The sensory evaluation for the improvement of the body taste

was performed with n=12 on the basis of the following criteria:

a control (obtained with adding distilled water only and without

”fkadding a sample) was defined as 0 point, -and by using the control

as a standard, weak: -2 points; slightly weak: -1 point; slightly
strong: 1 point, and strong: 2 points were defined, respectively.
The higher score than 0O point'means that the sample has a body
taste-improving ecffect. )

On the other hand, the senéory'evaluation,for'the improvement
of the bitter taste was performéd with n=12 on the basis of the
folloﬁingcriteria:aacontrol(obtainedwithaddingdistilledwater
only and without adding a sample) was defined as 0 pdint, and by

using the control as a standard, weak: -2 points; slightly weak:
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1.1 -0.3 Sweettastew t hgrowt hi senhancedi nm ddl e taste
to aftertaste. [0101] [Exanple 4] Activity of
~conpound to be used in present invention on sweet
taste (1V) A peptide in which a cal cium
receptor-activating effect and a kokuthi-inparting
activity were found, and ci nacal cet mhich was known

t o have al cj un1re a vat e defi
—1poéQ5m%ﬁ&§hé; %5 q%t(gﬁgfgﬁé %?9&5 E%%s?ef ned,

: resp@é\ﬂlwmovﬁnﬁlﬂ_o@ferbstbee t}asneQ mﬂrpir @tmfﬂrtss t;hﬁtv\hh@hsample

nten5|5%msmeetener ar e typi cal ly conbi ned, by
has %.%h%%???%f? REQEGPY evafuation test. [0102]
Th%sQ@%ﬁuﬂﬁﬁfvae&amﬁmatmmalaatnmntieswewagndelyexhlblted

performed as foll r conblnatlon st a
at tlé‘?)lélhq'\fﬁ’] Iqﬁnte]émp(gﬁéﬂé:{%%% cqnncer% 011 tolvannsg Cg‘g%rlgs 13 to 15

each was,weed. rehgl f Hhkovnge st araﬁmahts:cduﬂqms Ravcelémlerfrom the
adj usted so as to have %Innst the s ne d

resu Sbemess 8 AP GEHE 15713t SCTRREL B AL Vi Fju-Val-oly

and APMES 02 0l gdp, HAge- K l&@d@oﬁagtékimﬁwﬂgeeESCE as almost-

a ratio of degrees of sweetness i ucr
the s@me@@g’,lge@/tgf)tgp.% KFp@tb@i% lé:/JO% ?lso C)OIl%l rmed%%at the sample

of hSUSF AL OSE: ACRaKET o8 1511§saaﬂ@-lt@e@ﬁe@@@ﬁﬁpﬁoﬁfmg effect In
sweet ness] iv) APM (0.0125 g/d1) +sucral ose ¢ of
HESr é’@gr 8?’emen ©

geneyill ) thapMidict aro’b=the Salaela PLPVoIGF

the l’?’v}%Ftﬂjc%éi? K\‘%io

in swsea.teﬁtﬁ olodegreesuefosdeet ness]
[009@gted that an addition effect of the peptides

ARM Q4042508 dd) #saicr adtase H63t@024nd results
0063 g/ d1)

[ APM sucr al ose: Ace-K=2:1:1

It should be
on

each of the high intensity sweeteners was eval uated

Tablaviih.reference to sucrose.

[ 0103]

To distilled

Sample WAl el TONtaining adefe SWeet ener s |mestsi poédicabove,
. en at:l,on : : .
ii) APM y-C]t ﬁ ?ﬁ cepacal géttwas i xed as a sanpl e at
~ conced ratunnc nftﬁﬁﬁﬂnl 3= gl-gi-—respecti-vely —and
Control then!léach-degree PO N
} egre€ o+—tne-1 POV c"‘:'é‘weé{l tal-s'tk; r@ﬁi}{lﬂgdﬁi Eftertaste is
y-clu-val-gne fRedoiChpr ovengrit-2of t Helbi tt er| sbpstesconnth@agwest is improved.
tast s measured. .As Tqrg sanpl epedtheesaeldietdipimg in aftertaste is
v-Glu-val gy o L0-OF the sanpl’d on aach of t ngss is improved.

sweet

Cinacalce%s fo r0

ener S was ey

% gated

Yo %anple whi'ch has stronge

mntp r ef|&

in aftertaste is

WeMﬁﬁgﬁL¢$E¥§EﬁH
asg% §ma§f 9 ‘present in middle

rta@&al crfehOpeEt |l es

t-hran
cinacalcethen

the—stamnmdard

bhe:sanpl e i

solruti|g
st.di ssol

adj us

ted with Nad

to_ac

- not- Cca
ved; pH

Ehvad tNtdxge trhﬁajsampire aftertaste is
Gfﬁlpltlhesegan@#oetky\ag present in middle

jeve a¢

a’ﬁt?n th

respect to the pH of the standard sol ution before
The sensory evaluation for the
[009?hprovenent of the body taste was perfornmed with n=12
Tabl®N1 4 he ba3|s of the follomnng criteria: a contro

use.

[ 0104]

Sample tobtarned—wth—addizgg: distitTed Wakere ofdcyieaand
134) Sucrgmog@oﬁ?ncﬁ?*diaﬁjgont hesoaanpl d)zines defi ned as 0 point,
and by ng the |coaty ol |gdgsee standard, weak: -2 7
Control DOI ng s, sk ght I ¥ &ak ._l %Oi At e—Iul g‘cg;lcll 3fllgostar;é“c gaste is harmenized in
y-ciu-vai20i Nl o.@and strongto.2 poi ft=s-were |d& T e ettty
respectivety—The— gner SCOr e t Nant &k p@inhlswBBARSte is harmonized in
v-Glu-valifat |Ph¥lsanpl e hiasa body %t ast e- ji impriovitgtefieeftertaste. N
Cinacalcet D Uhe ofher hand|, the sengory evéPB%ﬁP@ﬁgﬁﬂFmih?“iégt?”mmNJEd1n
I r‘rpr(\/pmant of the bi-tter—taste—y ing ddte is harmonized in
CinacalceN=12 |onodithe basi s| oft t he @k ow nglng{lagecrag@e a@d aftertaste.
conttrol—obtaimed with—adding distilTed water only
and wi t hout adding the sanple) was defined as 0
[oi1c®pint, and by using the control as a standard, weak:
-2 points; slightly weak: -1point; slightly strong: 1
poi nt, and strong: 2 points were defined,

respectively. The | ower score than 0 point neans that
the sanple has a bitterness4®nmproving effect.

As a result of the eval uati on,

activities were MAder

exhi bited at the above-nentioned addi ti on

concentrations.

Tables 16 to 19

each show t he




Sanmple ii) APM Ace-K =8:2 Concentration (g/dl) Taste
Taste profile
y-GQu-Val-Ay 0.0001 0.6 -0.3
Sweet t ast ewi t hgr owt hi senhancedi nm ddl e

taste. Sweettasteremai ni ngi naftertaste i s suppressed
and sharpness is inproved.. y- Gu-Vval-Ay 0.001 1.3
Sweet taste remaining in aftertaste is

Tabl%uﬁ%ressed and sharpness is inpr

Body taste Bitter taste

Contr ol 00

ved. Cinacal cet

Sample Taste Taste profile
. Concentration - -
iv) Ace-K (q/dl) Body Bitter
¢ taste taste
Control - 0 0 -
v-Glu Val-Gly 0.0001 0.17. 0.6 Sweet tastewithgrowth isenhancedinmiddle
taste.
v-Glu-Val-Gly 0.001 1.2 1.2 Sweet tastewithgrowthisenhanced inmiddle
taste.
Cinacalcet 0.0001 0.6 0.2 Sweet tastewithgrowth isenhancedinmiddle
taste to aftertaste.
Cinacalcet | 0.001 1.1 0.3 Sweettastewmthgrowthlsenhancedlnnuddle
taste to aftertaste.
[0101]
[Example 4] Activity of compound tc be used in present invention

(IV)

A peptide in which a calcium receptor-activating effect and

on sweet taste

a kokumi-imparting activity were found, and cinacalcet which was
known to have a calcium receptoruactivating effect were examined
for their effects (improvement of body taste and improvement of
bitter taste) on products in Which high intensity sweeteners are
typically combined, by a quantitative sensory evaluation test.
[0102]

The gquantitative sensory evaluation test was performed as
follpws. As for combination standard solution of each sweeteners,
the following compound was used. The following standard solutions
have been adjusted so as to have almost the same degree of sweetness
as each other.

(5 g/dl)

i) Sucrose _ _ ,
ii) APM (0.02 g/dl)+Ace-K (0.C05 g/dl)

[APM:Ace—K:8:2,aS a ratio
of degrees of swéétness] | |

iii) Sucralose (0.0058 g/dl)+Ace-K {0.0075 g/dl)
[sucralose:Ace-K=7:3 as a ratio of degrees of sweetness]

iv) APM (0.0125 g/dl)+sucralose (0.0C42 g/dl) [APM:sucralose=1:1
as a ratio of degrees of sweetness]

v) APM (0.0125 g/dl)+sucralose (0.0021 g/dl})+Ace-K (0.0063 g/dl)
[APM: sucralose:Ace-K=2:1:1 as a ratio.of degrees of sweetness]

Tt should be noted that an addition effect of the peptides
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0.0001 0.5 -0.1

Sweet t ast ewi t hgr owt hi senhancedi nm ddl e taste to -

aftertaste. Cinacalcet 0.001 1.1 -0.3

Sweet t ast ewi t hgr owt hi senhancedi nm ddl e taste to

aftertaste. [0106] Table 17 Sanple iii)

sucral ose: Ace- K=7:3 Concentration (g/dl) Taste Taste
onea@ﬁg t@@ﬁuéﬁyf%t%%%it?gﬁggfgﬁ§¥§%aggggiuatedwf%hreference
to sucrose.
[0103]

Todistilledwater containingeachsweetenersmentionedabove,
walu—Val—Glycn:cinacalcetWasndxedaseisampleeﬂ:concentrations
of 0.0001 to 1 g/dl, respectively, and then each degree of the
improvement of the body taste and the improvement of the_bitter
'taste<nlthesweettéstewasn@asured. As for a sample, the addition
effect of the sample on eéch of the high intensity sweeteners was
evaluated with reference to sucrose.

As for a sample which has stronger acidic properties than the
standard solution not containing the sample when the sample is
dissolved, pH of the sample was adjusted with NaOE to achieve a
range of pH+0.2 with respect to the pH of the standard solution
before use. '

[0104]

The sensory evaluation for the improvement of the body taste
was performed with n=12 on the basis of the following criteria:
a control (obtained with adding distilled water only and without
adding the sample) was defined as 0 point, and by using the control
as a standard, weak: -2 points; slightly weak: -1 point; slightly
strong: 1 point, and stréng: 2 peints were defined, respectively.
The higher score than 0 point means that the sample has a body
taste-improving effect.

-On.the bther“hand,'the sensory'evaluétion,for the improvement
of the bitter taste was performed with n=12 on the basis of the
followingcriteria:eacontrol(obtainedwithaddingdistilledwatér
only and without adding the sample) was defined as 0 point, and
by using the control as a standard, weak: -2 points; slightly weak:
—1point;siight1ystrong;lpmint,andstrong:2pointsweredéfined,
réspectively. The lower score than 0 point means that the sample
has a bitterness-improving eifect.

Asaresult of theevaluation, activitieswerewidelyexhibited

at the above -mentioned addltlon concentrations. Tables 16 to 19
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0.7. -0.3 Harnmony is wholly present. Heavy taste is
suppressed and sharpness is inproved. y-Gu-Val-Ay
0.001 1.3 -0.7 Harnony is wholly present. Heavy taste
i's suppressed and sharpness is inproved. Cinacal cet
0.0001 0.8 -0.1 Sweet taste with thickness and growth
is enhanced in mddle taste to aftertaste. G nacal cet

cach 2B e SRk b FELF g AR D rom e
resulablseické Sarmpiiel ¢ ) 6ARMLSYcT aliesesn i imGdncent yatlonval-Gly
ana égégé;lgg%tgagﬁsﬁgspgoﬁg&§ taste-improving effect at almost
the same concentration. Further, it is alsoc confirmed the sample
of the present invention has a bitterness-improving effect. 1In
general, the addition cf the sample prqvides the improvement of

the body taste and the reduction in the bitter téste, and results

in a sweet taste close to sucrcse.

[0105]
Table 16
Sample ii) . Taste Taste profile
APM:Acé-K ?o?gi?tratlon Body Bitter
=8:2 g taste taste
Control - 0 0 -
] Sweet tastewithgrowthisenhancedinmiddle
v-Glu-Val-Gly 0.0001 0.6 ~-0.3 taste. Sweet tasteremaininginaftertaste
: is suppressed and sharpness is improved.
v-Glu-val-Gly 0.001 1.3 0.7 Sweet taste remalning in éftgrtaste is
suppressed and sharpness is improved. .
! P ifh i i iddL
Cinacaleet 9.0001 0.5 —0.1 Sweet tastewithgrowthis enhanced inmiddle
taste to aftertaste.
' ith i i iddl
Cinacalcet 0.001 1.1 0.3 Sweet tastewithgrowth isenhancedinmi a
] B taste to aftertaste.
[010€]
Table 17
Sample iii) Concentration Taste - | Taste profile
sucralcse:Ace- (q/dl) Body Bitter
K=7:3 g taste taste
Control - 0 0 -
' i holl . te i
v-Glu-val-Gly 0.0001 0.7 -0.3 Harmony is whelly present . Hgavy taste 1s
suppressed and sharpness is improved.
j=f i holl . i
v-Glu-val-Gly 0.001 1.3 0.7 armcny is wholly present . Hgavy taste 1is
. - suppressed and sharpness is improved.
. Sweet taste with thickness and growth is
Cinacalest . QfOOOl 0.8 0. enhanced in middle taste te aftertaste.
. Sweet taste with thickness and growth is
Cinacalcet 0.001 1.5 0.3 enhanced in middle taste to aftertaste.
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Body taste Bitter taste

Contr ol

- 00 y-Qu-Vval-Qy

0.0001 0.6 -0.2 Harnony is wholly present and strong
taste is achieved. y-Gu-Val-dy 0.001 1.3 -0.4
Harnony is wholly present and strong taste is

achi eved. C nacalcet 0.0001 0.5 -0.2 Sweet taste with
t hi ckness and growh is enhanced.in mddle taste.
Cinacalcet 0.001 1.1

[0107]
‘Table 18
- = -
Sample 1iv) Concentration Taste . ast_e profile
APM:sucralose= (q/d1) Body Bitter
1:1 9 taste taste
Control - 0 0 -
y-Glu Val-Gly 0.0001 0.6 0.2 .amony is wholly present and strong taste
is achieved.
a -
| y-Glu Val-Gly 0.001 1.2 0.4 Iarmonglz_ls wholly present and streng taste
: is achiewved.
- - 3 p
Cinacalcet 0.0001 0.5 0.2 Sweet tas1l;e w:.Lth thickness and growth is
- enhanced in middle taste.
+h thick :
Cinacalcet 5.001 1.1 0.2 Sweet tas‘lce W.‘l:.t thic nes§ and growth is
enhanced in middle taste.
[0108]
Table 19
T rofi
Sample v) Concent ration Taste : aste preofile
APM:sucralose: (q/d1) Body Bitter
Ace~K=2:1:1 g taste taste
Controel - 0 0 ' -
Harmony is wholly present. Heavy taste is
y—Glu-Val-Gly 0.0001 0.6 ~-0.3 suppressed and sharpness in aftertaste is
Improved.
) Harmony is wholly present: Heavy taste is
yv—Glu-Val-Gly 0.001 1.3 -0.7 suppressed and sharpness in aftertaste is
improved. )
Cinacalcet 0.0001 0.5 0.7 armony and richness are present in middle
_ taste to aftertaste.
Cinacalcet 0.001 1.1 0.4 armony and richness are present in middle
taste to aftertaste.

[Example 51 Activity of the compound to be used in present invention
in drink vyogurt contaiﬁing high intensity sweelener
A peptide in which a calcium receptor-activating effect and
a kokumi-imparting activity were found, and cinacalcet which was
known to have a calcium réceptor—activating effect were examined
for their activities (improvement of body taste and improvement
ofbitter taste) inadrinkyogurt containingatypical highintensity
sweetener by a quantitative sensory evaluation test.
- [0109] ) )
The guantitative sensory evaluation test was performed as
follows. As for a drink yogurt standard solution, the following
compounds were used. The following standard solutions have been
adjusted so as to have almost the same degree of sweetness as each

other.
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-0.2 Sweet taste with thickness and growth is
enhanced in mddle taste. [0108] Table 19 Sanple v)
ASM sucr al ose: Ace-K=2:1:1 Concentration (g/dl) Taste
.Taste profile Body taste Bitter taste Control 0
y-GQu-Val-Ay 0.0001 0.6 -0.3 Harnony is wholly
present. Heavy taste is suppressed and sharpness in
aftertaste /I/C?l)l nproved. y-@u-Val-@y 0.001 1.3

i} Sucrose (5 g
ii) APM (0.025 g/dl)

Tt should be noted that an addition effect of the sample on
each of the high intensity sweeteners was evaluated with reference
to sucrose.

[0110]

To a drink yogurt containing each sweeténers, y-Glu-vVal-Gly
or cinacalcet was mixed as a sample at concentraticns 0.0001 to
1 g/dl, respectively, and then each degree of the improvement of
the body taste and the improvement of the bitter taste on the sweet
taste was measured.

As for a sample which has stronger acidic properties than the
standard sclution not containing the sample when the sample is
dissolved, pH of the sample was adjusted with NaOH to achieve a
range of pH+0.2 with respect to the pH of the standard solution
before use. ' ‘ 7

[0111]

The sensory evaluation for the improvement of the body taste
was performed with n=12 on the basis of the following criteria:
a contrel (obtained with adding distilled water only and without
-adding the sample) was defined as 0 point, and by using the control
as a standard, weak: -2 points; slightly wéak: -1 point; slightly
strong: 1 point, and strong: 2 points were defined, respectively.
The higher score than 0 point means that the sample has a body
taste- 1mprOVlng effect.

On the other hand, the sensory evaluation for the 1mprovement
of the bitter taste was performed with n=12 on the basis of the
followingcriteria:eacontroi(obtainedwithaddingdistilledwater
only and without adding the sample) was defined as 0 point, and
by‘using‘the control as-a standard, weak: -2 points; élightly*weak:
—1point;slightlystrong:1pmint,andétrong:2pointsweredefinai
respectively. The lower score than 0 point means that the sample
- has a bitterness-improving effect.

As aresult of the evaluation, activitieswerewidely exhibited
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-0.7 Harnony is wholly present. Heavy taste is

suppressed and sharpness in aftertaste is |nproved.

Cinacal cet 0.0001 0.5 -0.2 Harnony and richness are

present in mddle taste to aftertaste. C nacal cet

0.001 1.1 -0.4 Harnony and richness are present in-

mddl e taste to aftertaste. [Exanple 5] Activity of

‘the conpound to be used in present |nvent|ongl%:9;8%0wsthe

at thegyr te dotial PR AT AN oM eF Y- Sektther ©

resu PEPLAE H Do GIh & pal K1 1WR Y .ecapt O A€ Eirvat 1 1 r%fsﬁ@‘tts shown
and a kokum -inparting acti vi t% wer e found,
&

and
in Takilead@l cet IvhFehl WeEeRid YoChavEad EaY Giifhinacalcet each
has &' BSEPLYsrackinatd iy gtlectrvier a1exam ned stak ¢heténtration.
activities (inmprovenent of body taste and i nprovenent
Furtlpér biittier aia@tc@)nfmrf@ddwwtlyamlé?oﬁ hhRigsgnt invention
has a MP{E:Q{‘nQéghlfﬂ?&SO%hgye@&eé enen by & auanbict 84d M€ on of the
" “sensory eval uation t E)}]fq The
samph@@mqvtlaiaa/éhseanvemmm e thssty v\a§t§eﬁrrf%¢ﬁ€dr%%uctlon
in thre }3 V& fégs{é)r £ &Je%lfll¥%gy\gta %tw@@qaf?si?@lditd@tot.@@crose
OW ng conpounds were use The foll owm ng standard
sol uti ons have been adjusted so as to have al nost the
011 grre degree of sweetness as each other. i) Sucrose
% g/dl) ii) APM (0.025 g/dl) It should be
Tableot@d that an addition effect of the sanple on each

Sample 1391apk e I g 1|:nte 5,53 SWEET ener s [WaSea¢aluat ed W th
ref ey EHfiE8] 16" Slcrjosey [ 0TEO]cer To a drink yogurt
cont @i ning each gwestenerddzsty- G y-Val-Ay or

Control cin ‘aﬁl (:el \Was m \por*l ac 4 Ocarml a neoant r
T ..a—( TR0 1= ST T T UII\/ Ill. S.Ill lflbl ln aftertaste lS

v-Glu-vaD-c00008. 4001 1 g/ dl ,| r-éspect|i-vel y, agﬁijﬁéd eac dlegre

v-Glu-val4Tpy overwent of the.bitter -taste

hagtheregwi@mety tmefeertaste is

of tie Tnprovemnent— of the body t$s£@taﬁe rB@nt in middle taste.
I E“RREER%has stronger

was measured As _fara sanmp

Sweetl

Cinacalcaci di

c.quooper ti es d.han theost and rsﬁpigﬁ LS SRmenod 7 aftertaste is

cont-aini gt he—s ||p| e—whgnm the s lllhh_cﬁnésg i &%@é&eas%et taste

Cinacalogiy of “tHé sanpl e Ma§ adj UsPed wi f heNafHot 0 achiteve: as suppressed.

range of pHO.2 with respect to the pH of the standard
solution before use. [0111] The sensory
Indusivalaybthppliorbihétinprovenent of the body taste was
[011 frformed W th n=12 on the basis of the follow ng
iteria: a control (obtained with adding distilled
wefles wad wianbewsvhotiengddi by Ravet Said o) tkes hdehi hebensity
t ,
swee@én% %%?i’j %ﬁ?ﬁ%qu V\Baﬁx‘}’ﬂ{&h uﬂ%hatﬁewo%nd having

ol nt; SI

. a ca]sct:cumngrede]pbontacamdasungngffecpm prsfa@ablmfhﬁe@rmlno acid

or tb(eeqst fahl VggyanmPTh%e@ ghgodc?/&fé:e%stgea%r tﬂg']@ft r’csaste of the

€ "has e-1nmproving e
high intensity sweetener such as aspartame. The sweetener of the

present invention which has the 1mproved body taste and bltter taste
of the sweet taste can be widely utilized for general foods such
- as beverages and water ices. _

Further, the compound hav1ng a calc1um receptor-activating
effect canbewidelyutilizedasanadditive agent capableof improving
the body taste and the bitter taste of the sweetener, in particular,

the high intensity sweetener.
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On the other hand, the sensory evaluation for the

i nprovenent of the bitter taste was perforned with
n=12 on the basis of the following criteria: a
control (obtained with adding distill-ed water only
and w thout adding the sanple) was defined as O
point, and by using the control as a standard, weak:
-2 points; slightly weak:, -1point; slightly strong: 1
poi nt, and strong: 2 p0|ﬁP§ re defined,
respectively. The | ower score than 0 point neans that

the sanple has a bitterness-inproving effect
r elsuiMS TS HeRe eV Al GACBR T &GS v PIPES ‘Wg?%%cife??d a compound

havi@Xhididath Acdbhe, abover venthonedraddi tion

concentrations. Table 20 shows the results at typica
concentrations. As clear fromthe results shown in

T%bl%%%pswbbtb%eQOQEbBFﬁgnﬁh@é yrAaM-Vakm@rkiandhe compound
ci nacal cet each has a body taste-inproving effect at

comp 3 RS torieh e TsiapEe cotEh faindAC F@l%‘t’ih@? pept-ide gpégcted from
f t
the gﬁgs > %{Mné Sf-ge\éjjl,@ eicihe pLesent - dHVEMAOD an amino

er nes ng effect. In general, the
acid addian emiefo ﬁhedbdﬁgngaﬁﬁﬁehdésGﬂHeVﬁﬁpﬁoVbﬁﬁﬁtYo¥epresents

an a@éhf hody 0%5%%,%HEthScﬁad&ék&QchOethguéiﬁlﬁiaﬁa$l@1u Gly,

resul t's i'n a sweet taste close toO Sucrose.
v-G1y-0iD] VHﬂﬂmerﬁaSanﬂ$buTTbrA&M&Gb@t%@lran@MU(@¥@&)ASPfGer

' - la PLOf.i y~taste Bit t ~
cra-in By PRI e, SRR ERLS BAET LShe cgrumvec 0
anldiﬁﬁﬁﬂﬂfﬁﬁﬂnVHglUHVaﬂPEHE63P@1DSVS&ppﬁewﬁﬁiu Ser y-Glu-Tau,
v—Gl&Céaékééﬁéfag) OOlG&u Leu, y—-Glu-Ile, y—-Glu-t-Leu and

y—Glu—Cys(S—Me). )

- 3. The sweelener according to claim 2, wherein X represents
Cys (SNO), Cys(S-allyl}, Gly, Cys{(S5-Me), Abu, t-Leu, Cle, Aib, Pen
or Ser, and Y represents Gly, Vval, Glu, Lys, Phe, Ser, Pro, Arg,
Asp, Met, Thr, Hié, Orn, Asn, Cys, Gln, GlyA or LacA.

4. The sweetener according toclaim2 or 3, wherein the compound

is selected from y-Glu-Val-Gly and y-Giu-Abu-Gly.

5.ThesWeeteneraccording1x>anyone(xEclaims11x54,wherein
the sweet substance comprises one or more kinds of substance selected
from the group consisting of aspartame, sucralqse, acesulfame K,
neotame, '
[N-[3- (3~ hydroxy 4- meth0xyphenyl)propyl]_a—aspartyl]— -
phenylalanlne 1-methyl ester, saccharin, stevia, glycyrrhizin,

'thaumagln and monellin.

6. An additive agent to be added to a sweet substance for
improving a body taste of the sweet substance, which comprises a

compound having calcium receptor-activating effect.
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-0.5 Gowh is present in mddle taste. Sweet taste
remaining in aftertaste i s suppressed. C nacal cet

0.0001 0.5 -0.2 Sweet taste remaining in aftertaste

is suppressed. Cinacalcet 0.001 1.6 -0.1 Thickness is
present. Sweet taste remaining in aftertaste is

suppressed. Industrial Applicability [0113]

The use of the sweetener, in particular, the high

intensity sweetener such as aspartane in conbination

Wi 1h Ahesgopousdafent ngo beadddaein to a sweet substance for

t t t f th
impr iy L B e e, LATR GUee Cha Body-LASL 8 br ( RALBP {apPrises

a co @éﬁ&d%a&m htgmchﬁﬁeﬁétéytém&&’eﬁﬂit&u@heﬁﬁect.
aspartane. %e sweet ener of the present -invention

whi ch has the inproved body taste and bitter taste of
the sweet taste can be widely utilized for genera
foods such as beverages and water ices.

Further, the conpound having a cal ci um
receptor-activating effect can be widely utilized as
an addi tive agent capable of inproving the body taste
and the bitter taste of the sweetener, in particular,
the high intensity sweetener. CLAINM ' 1. A
sweet ener which conprises a sweet substance and a
compound havi ng cal cium receptor-activating effect.

2. The sweetener according to claim1, whereih the
conmpound conpri ses one or nore kinds of amno acid or
pepti de selected fromthe group consisting of
y-.Glu-X-Ay where X represents an anmno acid or an
amino acid derivative, y-Au-Val-Y where Y represents
an amino acid or an amino acid derivative, y-Gu-Al a,
y-GQu-Cys, y-Au-Met, y-AQu-Thr, y-d u-Val

y-Qu-On, Asp-Qdy, Q/S-Gly, Q/S‘-I\/Et, GIu-Q/s,

A y-Cys, Leu-Asp, D Cys, y-Au-Mt(0),
y-AQu-y-3@u-Val,y-d u-Val -NH2,y-G u-Val -ol ,y-G3 u- Ser,
y-G u-Tau, y-du-Cys(S-Me)(0), y-Au-Leu, y-Qu-Ile,
y-Q u-t-Leu and y-d u-Cys(S-M). 3. The

sweet ener according to claim2, wherein X represents

Cys(SNO), Cys(S-allyl), dy, Cys(S- M), Abu, t-Leu,
Cle, Alb, Pen or Ser, and Y represents Ay, Val, Qdu,
Lys, Phe, Ser, Pro, Arg, Asp, Met, Thr, H's, On,

Asn, Cys, @n, AyA or LacA 4. The sweet ener
according to claim2 or 3, wherein the conmpound is
selected fromy-G@u-Val-Ay and y-d u-Abu-dvy.

5. The sweetener according to anyone -of clains 1 to
4, wherein the sweet substance conprises one or nore
ki nds of substance Selected fromthe group consisting
of aspartane, sucral ose, acesul fane K, neotane,

N-[ N-[ 3- ( 3- hydr oxy- 4- met hoxyphenyl ) propyl] - a-aspartyl
] - Lphenyl al ani ne 1-nethyl ester, saccharin,. stevia,

gl ycyrrhizin, thaumatin and nonellin.

51



6. An additive agent to be added to a sweet substance

for inproving a body taste of the sweet substance,

“which conprises a conpound havi ng cal ci um

receptor-activating effect. 7. An additive

agent to be added to a sweet substance for inproving

a bitter taste of the sweet substance, which ‘

conpri ses a conpound hawmgra@ici um

receptor-activating effect. ABSTRACT The body

taste of a sweetener (for exanple, aspartane,

sug al Ifane, seLerdnds | APF VednbVe bl 288k Meame,

augkgé%§§%-a%gﬁ%QSMAthsan an?no acid or 59 ep tlﬂIgié
sucrmbw$®g awesﬁiﬁ@meofe@@tivaﬁlh@Pé@%@ﬁc@ﬁn@¥%&@b@%ra sweet
‘ Fr&kng A8 9£§éeﬁé§ §H1@9f t of
Subsé or %%C%%1%%S%%légggr§va?r%e y-d l set ©
actlﬁmhem@lm délepmmss@¢spaﬂraﬁuﬂb agid @iuaﬁ @hYnéWh%rﬁln X
repr%se%jll Vs?fééi’ehné acjﬁ% ora’andaﬁtﬂ/oagélld éeg:f_ld’a&%’e él Glu-vVal-Y
wheﬁé[ﬁﬁ@)&feg@efs-elbﬁla 2@ ElmQAS aGly- @ysan E@ullmspCl@ @,!yswatlve) '

\/—Gl§~_—gﬁt \Ya—IGngiO)Gly d{ égrxc gadillly D%y \\//aG'llﬂ'_%'hr v—-Glu-val,
v-Gli=-&l; Qus{-SIMe) (B)s-§H-aE UEMew, Glllul- Cve, Gly-Cys, Leu-Asp,
D- Cy%/ 9 G-]_‘I:_l- li\_dg% OX;C{J(—%l%/§v£G%uMR)aI, \e(L&lu-Val—NHZ, v-Glu-Val-ol,
y-Glu-Ser, y-Glu-Tau, y-Glu-Cys(S5-Me) (0), y-Glu-Leu, y-Glu-Ile,
y=-Glu-t-Leu, y-Giu-Cys(S-Me), etc.
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