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 the sweet substance. Background Art [0002]

In recent years, a high intensity sweetener has been utilized as a
sweetener in a wide range of food field such as diet foods because of its
hi gh sweet ness magnification. |npkkerfipekgds of beverages and
confectioneries each consum ng an especially |arge anount of sweeteners,
various high intensity sweeteners have been used as so-called

| ower -cal ori e sweeteners such assgvgghg@ﬁg;reduced sweet ener and a
calorie-free sweetener, and sugar-free sweeteners. O those, typical

- exanpl es of the high intensity sweetener to be used include aspartane
(APM, l.ose,.. sul fame- K (Ace-K), neotane,
N-[N-[§§?§5§§§?o§§gzanethoxyphenyl)propyl]-Oe-aspartyl]-L-pheny | al ani ne
1-net hyboé3dfer (hereinafter abbreviated as "ANS9801"), saccharin, stevia,
gl yeyrrhi zi nThtehafjer?érll 0 1%%%11@%?‘.! E%'ﬂatggo{)g]a Sweeteng@vﬂgr 41 'aBdQ@EQErAal '
consuners have becone famliar over the years wth the sweet taste o
sugar, agkncoserf Lmptroséngycbp brdyhéakitke ofwhi elehas sbbehanseduferd fsods
in the_past d _hen do_na refer iE t i t
tast o BF QU HIGH. [RE SHeLE et shere a SRR e Ve SrdiE T o
AL' ?' ] ohasha siwkkizatibenasftkect such as a flavor-enhancing effect and an
effect for reducing the bitter taste or the astringency of coexisting
substances, while has a problemin its strong after sweet taste (strong
sweet BaskgrbOnaf hectaste) and storage stability such as heat resistance.
Sucralogg h?s a high stability, while has a problemin its flavor

suppre§ BAleffect and heavy sweet taste in aftertaste, for exanple. Ace-K
has a high stabidddnt yehirke has o heawysiegtavdgtaniaddhestiasire utdlabeer
sweet taste (heavy sweet taste over afterta tg) i@d Ea%ticularky ha% a
strong®Bi £t 8FCEREP8TaRl EstEARgERBYS Pﬁeﬁ@?gr TeAle SRS 251 Heftusedn a
conbi ngtianswi bk 9tBern i BhgbywikBtassist agneet eaensn.[ 0004the field&ndfl now,
the use of those high intensity sweeteners in conbination i.s ﬁpﬁﬁggas a

t echnoPBY§IRERSNBER | GPHES ¢ HECHBEL P EySRFD SYRIBTHREY 6 e a6V eYneRtPEned

hi gh i phensityr suealenelr4 Patento JOeUaBNt nddns By these tdher ssevef behase
high intensity sweeteners in a _conbination wth of her sweeteners such as

t r ehal BE8eCATIS TG h ¢4 dPVEPaLEAL IBSCIMRAECII T DFUGR 38 YFae6SyFaredISEeyi a

extr aC%wégﬁlgﬁQE AN UNEN  3) c AP L he IS idl 22 Al ot Pre dVistiB e cdie@bar y
fiber Pat ent Docunent 4 ) havebeen reported. However, at the present

time, PReskohavetybdicybtexamples et | YhetiEt ilad Prditer enesd g e diisBfer s
who h eg L L hth (aB gualicty 18kesWaetknes .ok -xUgake0k) gl ucose
fructgggegygggEuP%géé%gktghg (Nba%ahilgF theecalciunlrgcepto? mﬁic%gis

al so cakbedm€al ci um Sensi ng Receptor (CaSR) is a receptor consisting of
1,078 gmipo acidsy which is LEhed hnte chasg p&rely1]1-1-oh
seven-?pZns&gnésaﬂgﬁgg% pﬁo?gk?§§3%§?§?%?%oﬁ%?§é (ecegtgr& éPCR?.egFoning
of thelgtasifier lthetbalcrameredéptrernadserepobredipnetoos ('ROGIFALENt
docunent 1 and t | cium.r i 1.0 u ri:Qus cel
respon%%gcé?ﬁlgre§ggfgﬁ’o Vﬁ?ggggkﬁﬁra?hggﬁggﬁﬁn g?eﬁ%g%g}}gﬂhen bei ng
activafedo@dith calciumetc. The nucl eotide sequence of the human cal ci um
receptor is registered wth nBank A i . ; i |
conserved in %ﬁ?%%st”t@&&éf e"a Sgéggéi%?%%e CE%%%?%%??%%23§§?§EQ§ act
t o propehesoritisupy esechi ohegkecal fummt,| gisicoBeefefickeseatypresenthea

therapeutic ent that utilize n tiyvating, ef o) e c i U ”
r ecept JrL%mdw * n}llue}?aa?)éiﬁ?rb “age ttac%?#o&sl Pzggeaéglgélhi%?% (@lreyn ef %i'&?ogn t he
cal ci upr&eeepnaKargy eaapproRrdwd Bl yy usSedidat tdwe ¢ o fatidrd hbfh nedieokagiycal

di seases, hepatic djseases, . cardi ovascul ar di seases,, .di gestive.system
diseas%@eﬁﬁﬁgﬁFh%? iﬁ%ﬁﬁéﬁﬁﬁ éhﬁﬁﬁﬂﬁ ﬁlbﬁXBQPESngﬁ%aEﬁ%éh&Fﬁﬁ%%é%lﬁgr
exanpl errébe fiaticium rracepiefeasm d Lng kifdrs tt ondetreet fenerias eddokdad
calciumlevel in the parathyroid, and s%%gress.the secretion of tﬂe

par at hiyp®iRi HorimbA& L EPTH) MEo? bF rBEE  FHe HFEGE E Al BPUTHY eVl S ThEFer6r e,

an effect of reducing the blood calciumlevel is expected for a cal cium
receptor activator. It has been actually clarified that when the cal ci um
receptor activator is used to treat secondary hyperparathyroidismin a
henodi al ysis patient, it reduces the PTH | evel w t hout i ncreasing the

cal ci um and phosphorus |l evels. [00071 Since the functional analysis
of the calciumreceptor has been conducted mainly for cal ci um honeost asi s,
t he applied researches therefore, have so far mainly focused on bone



[ 0009] However, it is not known that an am no acid or a peptide
having a particular structure is useful as a calciumreceptor activator
Further, although a peptide derivative which exhibits a sweet taste such
as aspartane is known, it is not known that an amno acid or peptide
having a cal ciumreceptor-activating effect may inprove a sweet taste of a
sweet substance. It should be noted that ANS9801 and neotane are descri bed

2005 301140, B T PRt Ent? DOSUNEAC B o JB o003 51755 A [Pat okl “Bosumsa 5] I

2002- 3450 h fAcrRatsert) Bacumeniragle sIRb2004v43LTB AS[ Peeéntebdstpase. -
Sucralose has a high stability, while has a problem in its flavor
SuppressioneffectandheavySweettasteinaftertaste,forexample.
Ace-K has a high stability, while has a heavy taste inmiddle taste
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



5] US 6,548,096 [Patent Docunent 6] International Publication NO
W39979 panphl et [ Non-patent Docunent 1] Nature, 1993, Vol. 366(6455), pp.
575-580 [ Non- patent Docunent 2] J. Endocrinol., 2000, Vol. 165(2), pp.
173- 177 [ Non- patent Docunent 3] Eur. J. Pharnacol., 2002, Vol. 447(2-3),
pp. 271-278 [ Non-patent Docunment 41 Cell Calcium 2004, Vol. 35(3), pp.
209- 216 [ Non-patent Docunment 5] J. Biol. Chem, 2006, Vol. 281(13), pp.
8864- 8870 Di sclosure of the Invention Problens to be solved by the

| nvention [0010] bj ects of the present invention are: 1) to
provi de, g, ﬁ’&% &N oAy ﬁ%é@ﬁo@y\eetrhbaéf@r@uadﬂ tpresientpant i cul ar, the
body taste an

bitter taste has inproved, eci all a_h |ty
sweet engretapapfiichagens §%\é‘ét‘1tt1é§tzéasq‘iﬁlal ﬁ,va hn?)gtftflggﬁloaz} Lg?ﬁgﬂtﬁggé taste

and bi tfer.t@ast gnhaschdpiuadc agen)itae Lpn:nmm am iatldbtLvey aféretf or

i nproving the body taste of a sweet substanc
i ngr edi @ntths Ctﬂﬁ‘é%%eé?‘é‘ﬁ%?“a%ﬁel?&ﬁ%%%j‘ ¥ eY Bl e%étng%ee Ltae%pl)c?lgglt of the

sweet sybskapseagMaang: $4dssn| Neépgt ihei Peabtensa{@iidscular discHses,

inventors of the present .invention fo nd v a d peptides
as conpeLFREt 5 IP WAFFn g1 52 AR R TRt e(L:hep chi 5%#?3&??%%6‘2‘??3%&% the -

processp St hSEF U NG cRAdGBEChEM rRee ph:ampdet | vheoralahan alswrieindafhat t he

am no aci ds and tides.can i i f SUee hi gh
i nt ensi f‘yn%\?e‘é‘i%ﬁ‘éﬁet?ﬁ%?88§egg§8%\il F?%% %ti %le“ theXfe":egelnt i n%g%?tls%gﬁgm%ium‘rgry

That ISanaéappdeﬁgthasactetsbnaﬁbﬂnap&ﬁaﬁﬂu;qm@éﬂﬁﬂ@nﬁnd¥Wﬁ|QﬂF°¥4ﬁ§Fe is
provi ded et.en npr i.$i t and o212 9 0305050
havi ng E}a%glt?&d Cpltug'r O‘L ‘ri mgnggv\%% Mé@%d i

|vat|ng effect | n enbodi nent s, there is
provi dedz 1 beus \ieetadnes eapeotehirfgbrtéQ@CWF%@W%%E‘EE%M cohptises one

or nore_Kkinds of am a r t sekeeted; i aradhe cgr aupi eonst sting
of 7- d?/??(nd'f/tu rye%;arg%g%gew?%padn}%lm no_aci dlor an a

deri vat igeysed @mt\ialatst\fh@m@aMrféﬁ?@é%@ﬁﬁé:héfﬁoéﬁ?% Hidd SPogﬁagﬁjh% aci d

derivati ¥ d =Gz C?E'YH Ve-fd U+DESvouy - Ghair ddingy tBeucdhejum
y- 4 u- VAt gie}{t & e%uc%s f Y, seGIy, Q/shl\/Et G u-Cys, Ay-Cys, Leu

- Asp, Da@yisphyﬂ@mr%tle(‘@ls y- GI u-y-du-Vval, y-d u-Val-NH2,

-y-Q u- Y%IOD%’ y- d u- Ser, yGu Tau, y-d u- QIS(S-IVE) (0) , r-du-Leu,
y-Qu-lle, yGIutLeuan - (-3 ) ording
to (2) wherei AiX°¢EPF tsm@?‘sl ?%\b}sm %I%gh(a§aéllc%l%rece\(’\éec gbégﬁ :
(S-Me)t c'o%%iucga@ mﬂrplly Fenr erlSetm la{b’tdeé/sﬂ’aﬁmrsesehEsaﬁayled/&iese@rgheEys

Phe, Ser, P . Net, Thr, Hs Lach;
(2t he thasebirer Betomh ng-t B (21 Yor ST it BFR o) RE e s S g g

pepti de iinS whekactetc fummeyfllat-i\dal <16 ynacnﬁvgdg BoMBueC yit has become
clear that the calcium receptor is widely distributed in living
bodies other than the parathyroid and kidney from the results of
genetic expression analyses etc. (Non-patent documents 2 and 3},
and possibilities thereof for being involved in various biological
funétions and causes of diseases have been proposed. For example,
it is speculatedthat thecalciumreceptor isinvolvedinthe functions
of the liver, heart, lung, gastrointestinal tract, lymphocyte and
pancreas. The inventors of thepresent inventionalsohave confirmed
that the calcium receptor is expressed in a wide range of tissues
in living bodies by analyses by analyzing RNAS extractea from each
of rat tissues using RT-PCR. From the above~mentioned viewpoints,
the values of activators and inhibitors of the calcium receptor -
are presently rapidly increasing for applications.

(00081



(5) the sweetener according to any one of (1) to (4) wherein the sweet
subst ance conprises one or nore kinds of substance selected fromthe group
consi sting of aspartane, sucral ose, acesul fame K, neotanme, NS9801, '
saccharin, stevia, glycyrrhizin, thaumatin, nmonatin and nonel lin;
According to a second aspect of the present invention, there is provided
an additive agent to be added to a sweet substance for inproving a body -
-taste of the sweet substance, which conprises a conmpound having cal cium
receptor-activating effect. According to a third aspect of the

present | nve@ﬁtoir%?v»:—zq:h%‘i@adcﬁt&%@%@@@gléﬂuﬁﬂ@aﬁciiﬁﬁs@%tasﬁ a eicaddednt 0 a

- sweet substance for {nproving a bitter taste of the sweet substance, which
conpr i sesti@comeeird PhAVI#RE cRI] #h PELBEorRater vaR r Y EtT €47 @) In
embodi nent sy ddieagihs BiaYided: an dditiveragenta6oepri@inghavedmpound
having cal ciumreceptor-activating effect, \/\h{'}‘f?h IS adgeﬁ L9, &, SvEet

subst ancwdred mpr 0¥ figa A5667 TOasE et b 2t RS SWEATPEGHEaf%e ™ dhd T'(7) an

additive agenf,COARELSI HEc@n&ONPPURG IR RGatabthuatneeept or - activating
effect, which is added to a sweet substance for .inpraovi ' taste
of | the' ik Ustande. SR BESCTT Pet B BFPERA" DF AR IS Toors e 1 s
a gr aph,show:R0,ANmehf e6t 1afarsakel wnposs BbLhl of fior r@ptopse involved

cRNAof t hehumancal ci unr ecept or wasi nj ect edi nt 000cyte of Xenopus | aevis by

ni cr oi nflectdTrt SEASEE<OBf intracel lul ar response currents which flew at
the timgp@fgpaddition of a calciumchloride solution at an arbitrary

concentration were recorded. The nmaxinu . qfy Lotr |44 aL rents
were consi derd8F FEdponseSdlitt BAC "V a ﬁgsafr‘g %ﬁ’l\}/{\g:dccon ?r that n‘éﬁkﬁesponse

was obsgraeet iiduleacytesctmjedisedsefth af st chledumatetetipd éFbi-FT@Eti on as
a control. DI 2 is a,grapk i ar 1 -amiine acid
on a ca?‘é?%’?@@&ﬁpw& %de%gﬁlggg\d%g%&%a cl?%m@%%%%p%&g% s\%égelﬁ nj ect ed

i nto oogyte of éenrapasel beirodny fitck 8i Mpectivm thafue’ BHThEFaEePT ul ar
responsg cur rgnﬁasvél\r@ Cah c:f ll Wa trEB@ {:bgea@{:i@éigiﬂ Q{Eﬂéfctamh@} Ainbrbva@m no
aci d soPERTHA° wet & 1ecorded. "The maxi mum val ues of intracelular gurrents
wer e coasivdertetases pns eveatrams badiages. TFtshRE ThaMtREd- R Haf NRd {)isponse
Vas Obsgré(%%dt%m%‘)%’é 8a.LPiBet ed Mitdhdbstikteds waiel ehyraupeicaiinpegt i on as
a control" G 31s a raph showi ng an effect of a D-amino acid on
a cal ci GRetesbpPoruneRNA JofT Bt RECRUREA4E81 & um receptor was injected into
oocyte b, XeNPPHSLASY S byrprizenolniiecti an. Val ues of intracel | ul ar
response currents which flew at the ti of addition of a 10nM D-am no

aci d soll@erentwepeuretiorded” PO 2makrfunfval ues of intracellular currents
were consideredpheshomnses cwe entosvaliues. alt was confirned that no response
was observed in_oocytes |nject e% i t(}g distilled water by mcroinjection as
a contrdPatent Docgpent £ I3 § zil\gh fowi ng- an effect of a peptide on a
cal ci um[pgeERt WocGRNAOE] trihe chumanonall chum Fedepro¥VadoBAP 78 ataawbhilsto
oocyte of Xenopus_ | aevis 1.CI0i nj ectyj,an. I int r ggel

r esponseéNenrpé ?Etv%‘?weﬂl%gav?]alfa?ﬁ%é’t ﬁtr?eb%df Vg d?ﬁoﬁgé}oﬁwé gg t%?e‘%f& ution
at an anRikrpeyecaanpestmatt orl. JTh&Empxioiummlval 2880ef Viht r heeld i &P -
current 7:;ézrej consi dered response current values. It was confirned that no
respons a< ‘dbserved in oocytes injected with distilled water_b

ni cr oi nj[eehi-patastaDeomterd 3] Eur. JF| BhaBregoh. cavdept al - d?%—@fr%"rﬁ]shovm ng
strength of 6}1%% taste of a sweet substance. Best Mdde for carrying out
the I nv&Rti 61-[6013] Hereinafter, the present invention is desgribed in
detai | . [Non-pat@ne ewbuodinfeht Cofl 1t felpteseO0itnvEnti on (Fét &fes é%" e

sveet enery cONLALAILNgoA,FURETs SUPSIANCE. antbra. COTREYNoLpr ebetab) y @n am no
.acid or a peptide, having- calciumreceptor-activating effect. Further,
anot her e@fdod@iBMent of the present invention relates to an additive agent

. containing a conpound having cal ciumreceptor-activating effect, which is
added to a sweet substance in order to inprove the body taste and bitter
taste ofDied oswast cfubseantee Fufther, still another enbodi ment of the
present g.nyanti-on felkates L BysSveet eneenthbeh i s obtai ned by adding the
addi tive agent contai ning a conpound having cal ciumreceptor-activating

ef fect. [B0F4] First, the amino acid or the peptide having cal ci um
receptor-activating effect is described. The inventors of the
present invention have found that the am no acid or the peptide having
calciumreceptor-activating effect can inpart kokum to a food. Further,
the inventors of the present invention have found that the amino acid or

t he peptide can inprove the body taste and the bitterness of the sweet
substance. It should be noted that the term™"™ kokum " neans a taste that
cannot be expressed by five basic tastes, which are sweet taste, salty



Meanwhi l e, the term"body taste" of the sweet substance as used herein

means that dgihe-sveek ﬁ%&é@%ﬁt@v@ﬂ&%aﬁ@g )i €8ReSS iR Aldvddrdriut i al
taste and m ddl e taste when eating the sweet substance. The phrase

"i MpAgy evferEn obhe hewpetyteas e TURE A t bt RETEAREAGE MR PIHE TRy
Las! end0Pe R0 A § ASUBHIRAVRS, WHRANG LOUEIE M 1t BRsRELAwd deendart
of eating, and 1's sequentially ca imvedi ately after the start of

eat i gy, whii¢h ath¢ asvest ntddte gustldtand ant perascelaThosdearkrde@siR
not i nd typicall inLti as ,ddle_tastgq.a t er
o + ai e Raete; e Dot By=b2hha DS SlphBT Bt AL SR "
| at erfcaf tienptdreisg arhe dbodnt tagLer edpest bveky. sEbGtahcshows: Gh conceprdial

di how f.he .b t i_n _Whi h ' iS: th
Gt oL Arof M S AL o ConHe: RESEhEreeh 208 cPRby BSaR & Ho T TRE SHTET (he

st ar Lyefi cedl | o). tiowewest Ehlbstanice.a conceptual di agram and does not show
absol ute val ues. [0016] The term "cal ciumreceptor” as used herein
refers to a receptor that is called Cal cium Sensi ng Receptor (CaSR) and

bel orgsiris0 £de € BSEn& Ohe SRYEBIkm@NsSNenbrane receptors. The term "cal ci um
receptar. activator" refers to a substance that binds to the

aboveOPertli oned cal ci um receptor to activate the cal ciumreceptor.

Further, thedhibsasmidos ast il e salnd WNVatenrfowsd Usedi beseaningeans
that a ligand binds to a calciumreceptor to activate a guani ne nucl eoti de
bi ndigsd 35 Gt rPeR iyt r GRERPLNE S| §ASPE. PR FE+¥Em "cal ci um

r eCepleQiorAC 4 VidyivdeaRs dhadcthenCalid WRELLEPIOF SeaRsMLLE kheastonal .
Herein, e€ach amno acid and am no acids form ng each peptidé are L--am no
aci d& eRErdy GCHATRHLOS SRt &d 5 Fou7} AEBAa TEHMSORHUNARA FRF 80CaPePhfies
recegﬁﬁyiﬁﬁgﬂdﬁ%itﬂg(fﬂéf%%y'of sweelP8c6QMPAUNd 1RAVE AgeAs¢ 2L CEHBELener,
receptor-activating effect” can be an am no acid,” a peptide or derivatives
t her sdkeredry \2etomsll shedotbeubaes@d §hengeMmicd@is as | ong as the conpound
has apmglhect of inproving the sweet taste quality of the sweet substance.
The conpound can al so be a novel conpound obtained by screening. For
exanpl e, t ﬁﬁaﬁgmem%tga%l@%peat&&@spemz heRAGLA MrAs pRVIALUM receptor with
a test substance, and detecting a calciumreceptor activity. It is

pr ef efldBSWeEteneE sATINrSRE & HREC SYbEaRts A RetPRAGHIIRNES FaisiuR fecepPrRRvafng

I mproygrdg the quality of sweetness of the sweet substance, in particular,
the hi %h intensity sweetener. [0018] Her ei affler. tﬁ met hod, of

scr eef) iy sEMedmSHS OHFE ThERPVINGE BeceRISHR PEedpedP -G sl i DR amos i s
speci takpsky osles GidrbRdds imihs adi@br pdpftideaeletial frbie ticogrbgvdongsispepy: 1)

neasuring a cal ciumreceptor .activity by. addi .a..test..s ) 0 a
cal ci (P& pYIEE }gmeﬁnﬁemrf’@ﬁgﬁfmé%r%‘ gjé@fj é‘ﬁld?jg?va%%gﬁc?l}}'%ﬁ%ﬁvgg%a ci um

I eceptdpres@fid anvintidG acid?2) conparing the calciumreceptor activity when adding
the test substance with a calciumreceptor_activity when not adding the

t est YUFR afBePCafdid3pedd ety Fy the TeeTRiabstancd™ mrbi\’ﬁ‘%g-‘ac 4 ci um
recep}-@r@cﬂaéi%ﬂ_t ingiefirect qtdihe ¢4 ne, of-addi-biran afsptg ¢ esdysubsfance.

[001@“ he calciumreceptor activity is nmeasured by a measurenent
syst U, cEFEsCYRat Céxpledy deteTthirecBptdfs, Y& veREmi®.r The
above,r@ntipngducekbhs \caf ey £el ks, engogenoysy-Expyessingeeal M ~Tauy,
receptors, or can be reconbi nant_ cells in which an exogenqus cal ci um
r ecept il yehEsi §-Mat (Bduc¥d CIE2d ciimF+ecéptor YaGiitt e At enent
syst@r@&u@@gqsaggre may be used w thout anyparticular linmitation as |ong
as, when an extracel(ular Ii and (activator) specific to a calcium
r eceptor He &R AR IR Fer® i Srred IR r?épr%%%%t%a%ﬁ (UFRIC) /
r eceﬁé@@—ébf TPasyl GMEAL sS¥ShRm Meyulel ectythe bindi ng W reast i 9p)ser,

n

bet weén the activator and "the calciumreceptor, or may respond to the

bi ndiemg {r earmisePtseGAdenVehe &EtU,vatdis af@erhéSEal EFgm PESeptaP et
thereby transmg.-a dg%ﬁct é?'s? dgpalanye thergehl;s. Wien the cal cium
receptor activify is defected through the reaction with the test
substance, it is clarified that the test substance has a cal cium
receptor-stimulating activity, and is a substance that nmay inprove the
sweet taste quality of the sweet substance. [0020] Meanwhi | e, an
effect of inproving the quality of sweetness of the sweet substance can be
confirmed by a nethod such as a taste test by humans. Further, the am no
acid and peptide to be used as a tegt substance are not particularly
limted; however, the peptide is préferably a peptide consisting of 2 to
10 am no acid residues, or a derivative thereof, and nore preferably a
pepti de consisting of 2 or 3 amno acid residues, or a derivative thereof.



confirmation of the calciumreceptor activity is not limted to this
exanple. [0023] A calciumreceptor is expressed in cultured cells such as
t hose of Xenopus | aevis opcytes r athal 658 khaanthinmmaeitet al

Ki dm)eytml$¥@eetﬁiée%aﬂ%q%?%r%‘%erpq o&gégbe@gxyp&s&sed by cl oniqqI a cal cium
recept or ?8@%”5%183:@@3" frbhat-Gan-\esl sG1gr ehgnYQGAél“%’éF'l rroduci ng the
pl BRI BT obtal ned by usjng the Fll asm d 135 13, t @Phaerdin the cel | s.
To(slptiast shestramer | pPcoRHLRY bt rdPHy S5 54 i’ teehni que and a ‘
fluor esceth i ndi cat %hfés iyl At g kideast SUPSFARGR F34AEETal ci um
| e9EESE BRI YEET. “TGU74] Expressi on of the cal Cj A T eceptQf £ dufie T, 1 St
Copf-bi NMEle bgsesb orotdiest Be@oPb & IRAEAPEEUM Gt spect fi ¢ act i%jz_at or.

Oocytes in whi Lntracel Lyl IE@0h, | §l9ksemiadim rgypamselto 5 nM of
canrepPudeor A@ﬁgpahédsg%f%hglﬂlg{'mc#ﬁ fl uo?escence of the fluorescent

i ndi,5at of, meageBheldiobserved in response to 5 mM of calciumare used. The

cal cium concentration dependency is. det LOee hyvidlan sddigretafent cal ci um
concentra’tcmmi!lgw‘?onﬂaf@%ﬁoqg}ﬁﬁ’g?gﬁglge%nuéh%ga}g arppepti c!)g is éi%gar ed to a
T

conGent raﬁ%éd% Ofwedb Qibbiarkce M trfprdving\d badidtaaigdddhe BWch &8RS r cul tured
cel I's,"and the calciumreceptor activityxof the above-nentioned peptide or
t he doinkeisel s catenoEnrhhayg CAPHEIETPEEMpT €5 of t he conpound. t o be ysed in the
present i \5&@&%?@% thirh espedt ndfit eresent i@ff@“ﬂ@dhqf%“@ﬁ&:éie E‘bﬁﬁ V%%ge?jp{;t hehpr esfent
i nvention") include various.an 1G-S, 1o RERE ItekeSwaet salsmhaeatwhicks t her eof ,
or  vigr added 19 SviHBI @E’WF%F%%QQ ?yﬁ“&ﬂeﬁd@ each of which has a cal ci um
rece@&,{ﬂﬁgégk&ﬁ hd Bavifef celetuny teepor-piivatar eigften " ani no aci d” ;r.p;ipe?ti de" is
sinply used,. the am no_agi 1. Rbingasisoiednpres] memg chjoum of an

ani n@ﬁ(bfif’époéﬁﬁméﬂtﬁ%fﬁfsnp&mg%e%ﬁ %g?lfl{;/ﬁglg@e, ghgﬁgéot h .of agz% dﬁ‘?&&ei feeand a

Pept jeggrdakivimig efect, nbshscidiedth p)sweet SEPSERFRET "3 A 0F "t He pepti de having a
cal ci u%%uﬁ%a%g%%& activati ngdefLect to be ]lcjfsed i nfthe pr esent i}nvgnéi on can
be at i“d or a peptide having an.effect of ] ' i-he body taste
and/ gy ahhdditknRess canprishg agppeeund BEERSHE™ \R??E‘?‘tnorf%aelllagﬁé %écg%ihd or the
peptide . is eate | Sueel bitkd BSteantte swet subptae®. of such an am no acid
or aa‘g@f)f(i%fé”e tﬁ‘cq?s\lﬁg&%&?% G-X-GI y where X represents an am no acid or an
am no acid derivative, y-@u-Val-Y where Y represents an anm no acid or
anam noaci dderivative,y-GQu-Ala,y-Gu-dy,y-d u-Cys,y-d u-Mt, y-du-Thr,
y-GQu-Vval, y-Qu-On, Asp-Gy, Cys-Ay, Cys-Met, Gu-Cs, Gy-Cys, Leu-Asp,
D-Cys, y-Qu-Met(0), y-GQu-y-Gu-val, y-du-Val-NH2, y-du-Val-ol, _
y-3 u-Ser, y-Au-Tau, y-Au-Cys(S-Me) (0), y-Qu-Leu, y-Qu-lle,
y-Qu-t-Leu and y-Ad u-Cys(S-Me) (hereinafter, also referred to as a

" pepii fes opekle ibickenofolt Révr "FrAvention"). In the present invention,
one Eéggggf t hose peptides or the |ike can be used, or two or nore kinds

t her n be used in conbination. [002 Eyri:h t he-pept igle My
be a pepti ggcdeli yvat & verspli pgoHLEEr BEL G%ec?ft ¥ cﬁfii-lﬁkof)%om (X
represents an ani g\ra%iige L @R ﬁm@mﬂ&i&mdmwwjm@%@@@g@ﬁ& H
(a hydeegeR Tat oﬁf‘p‘ ° E{a met hyl group)). ‘}:atr#rther ft{uﬁ.?]pggéigglggy be a
CONMPRUNEr it che ¢ 1 ereseht so EhyACEA Pac A VidT HHe Formula” y-d u- Vval - v.
Preferabl e Specific exa 'ﬁ-&fl@ enf dineleige YoHaddati@hylE 2 calcium

y- G gespors@ FATRER L ADFE G VA, y- d u- Val - LacA, . y- d étg_e}e&-) A anthe

y- G Uy WslC Ao Lt i9hoart drberhoted iy haPPEE AT epres &Rt s gl ycolic acid,
and- LacA represents lactic %%il B H e A&h s ey deconsl dEr S | REIRW ST d
or Rmexdmium F&®esand pPEFETed 1S S 1actic acid. St ruct %%aé forpuk as, of
thos%ug%ggqu,qﬁ@g@ dascwilbedohsliowed GoBA no[ 6658 662 Ij) ;[_0030

32]

[ Oosoocy‘tes injectedwith distilledwaterby microinjectionasacontrol.



[ 0033] Herein, exanples of the amno acid include a neutral am no
acid such as Gy, Ala, val, Leu, Ile, Ser, Thr, Cys, Mt, Asn, dn, Pro,
Hyp and t-Leu, an acidic am no acid such as Asp and G u, a basic am no
acid such as Lys, Arg and Hi's, an aromatic am no acid such as Phe, Tyr and
Trp, and honoserine, citrulline, ornithine, a-amnobutyric acid, :
norval i ne, norleucine and taurine. The am no acid can al so be a
non-naturally occurring (non-protein constituent) am no acid such as
tert-|euci peg.cycl ol eupia shoanimpissolaftipcitcodchd Anatirpedréd Parf ne. |1t

shoul d be noted that X in the peptide y- a8y RNec©dd
abovE2kERETNCHREERIPRo &A1Y 6’% gh ehr]‘lugaé ic\c/gel%t )]Séﬂrgééf:%%gr?gegr of erabl y an

ag})ngnggi Qoeﬁftf@ der ixaldpie 'dltahaevrigasgb,y ot iero ey - [ (ed4te Hatei _n(,g@ "
abbreviations for am no acid residues .mean-the : :

A y: iGtyerad LEARIAFaSPAPARI AEF TS5 jﬁ%ﬁﬁ%%@%%ﬁ?&%@?ﬁﬁ%ﬁ%) |l e:

| sol gﬁcé qj?_) ﬁﬁ)LB%Einr%%cgﬂca@bm@ﬁﬁQ? xg@ee f&ﬁ:mdail aniTﬂn@_ (nsylmyi)m: vaieesi ne

9) Trp: Tryptophan i s: Histidine : Si ;

(Ar )gi @ﬁﬁ@m%f;’e lﬁlaSé?rqrrifé‘?r(tﬁ)"e’f’ﬁr‘?O%?g%ﬁ?%élé{s%ﬁnlsyfs Sﬁi%%‘gr‘t’fic‘g%%i d (16)
g/g | 1@ L2 o LI ThatASR: réspaniagl nes (ABjeGiatl 1 avantre {ndyceyd:

with gistilled water by microinjection as a control.

FIG. 3 is a graph showing an effect of a D-amino acid on a

calcium receptor. CcRNA of the human calcium receptor was injected

6a



(20) Pro: Proline (21) Om Onithine (22) Sam Sarcosine (23) Gt:
Citrulline (24) N-Val: Norvaline (25) Norleucine (26) Abu: a-Am nobutyric
acid (27) Tau: Taurine (28) Hyp: Hydroxyproline (29) t-Leu: tert-Leucine
(30) Ae: Cycloleucine (31) Aib: a-Amnoisobutyric acid (2-nethylalani ne)
(32) Pen: L-Penicillamne [0035] Further, exanples of the am no
acid derivative include various .derivatives of above menti oned am no aci ds

‘'such as a special a aci d, .a nan-nat ur.al n9s al cohol
and a SOBSt PEGYEF © glmg%é’og&sd T8F ViR QW énﬁ%é:%ggéggg?%hm de t |n95uch as
the termitRalkegaienytegpotpe diierdrergrivhalchafil e agr obp, tiind atheddhitébngr oup

of cysteine, is substituted with various substidt yent s e
subst i Phedtlq A Yot ae &9 SBI&BEEJOD ‘ﬁeﬁ%ﬁecﬁf:g&p, a ]%egroxy grou%,utegn

am no %ﬁfoﬂaﬁ)trééleﬁhkl/é;al?ﬂu&(tegﬁ@m?ra d’ttrtsf:ﬂiegfeﬂijpesposﬂéfcun;ﬁergr vapueand

various protective groups, specifically include Arg (%

N-y- ni EiF08Agi FiTHel TS HOSKOPC: TEMPEF o i 8#&8“’89 §%§3tes injected

5- WEth%h%%SH&%QQJl@ﬂSW@%E%'b&lhlcr81®bbﬁtdyﬁteﬁne cYakri2: vallnanlde

Val - ol alinol (2-am no-3-nethyl4-but | d
not ed th\altt IhEﬁ@l §14 W @ greys an uélﬁn?ﬁ?‘jg:h%gfaolj%ﬁlﬁ& g ugaggglum

formul a

ndthe Sr(Abe 't Hehidien aho¥euheleBekae rivad ih Mt D) nandopy@eu-Cys

&
(S-Me) ?C |nd| cates a sul foxi de structure. nul a

y- G u PAdiXeaoss st Hae vgisubanié caéiid 5GidS o Eﬁé%lﬁ%rg)én%%ra‘&?bik}iart he

car bowegg%&a@,e%uwwsmﬁi&hOfllé@ A Ui mache. afl@037dn of a peptide
S-Nitrosoglutathione (G-NSO [0038] y-Au-X-Ay where X reprgients

anmi no aeildtéonam tapione rhditd ader OpaGErd L4~ iqny- VAe YRaReFemyv B?E\s‘éﬁts an

d G GuesQy 5,
3[”628 %@ltqra%reé%%]_%h@ r&%r é'ncEs %re',r\éatdo‘ffslgér@& r*%'s%on)é‘eq/dthigeht y&as 'Iié)taty

d u- Oyst @Ey - @yrst i dreed Asq@t Dooy@spgneemmpb@@)rvedyltqqpcyy@% dpgected
y-d u- Val s N |- ol Ml YrsTal.contr@1u- Cys(S-Me) (0),
y-ad u- I'e h %lét&ﬁllgduwg% b{y %llgr%liﬁec I Q/S S I\%)) each inprove the
body tast e aﬁdGbl % uermessceptuhé miarsﬁb@?faﬁ@estreﬂgth of a body taste

of a sweet substance.

Best Mode fof 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.



~ Therefore, y-Qu-X-Ay where X represents an amno acid or an am no acid
derivative, y-AQu-Val-Y where Y represents an amno acid or an am no acid
derivative, y-Qu-Ala, y-Qu-@y, y-Qu-Cys, .. .y-Gu-Mt, y-du-Thr,
y-Gu-Val, y-Au-On, Asp-Gy, Cys-Ay, Cys-Met, du-Cys, dy-0ys,

Leu- Asp, DQ/S y- Glu Met (0), y-GQu-y-du-Vval, y-du-Val-NH2,y-d u-Val -ol,
y-Qu-Ser, y-GQu-Tau, y-Qu-Cs(S-Me)(0), y-du-Leu, y-4du- IIe y-Qu-t-Leu
and y-Q u- Q’%S‘ v?f %@8%'6‘@“&% 2l 89,7 ef g7 8dl0a% JvRepULGe and arhao
acid to be use t resent r?entl on") can be used as an additive
agent fm@ina a:/sﬁebrsmtrspapted\amachm%Caééedmt@%ﬁma%%eﬁ?a

i nproving the bo taste an Ittepn f aeerrackEA839]
The cofif W?%tg(ék&?ed P gﬁg regsﬂeﬁ?ﬁle%ve%ﬁeé%\eggﬁoggbﬁﬁse alone or as a
m xt ur Qneénalibnthimey fto\anbthabrtéddqamdslo o 1d hos éheap eipduIfd ThalPrgVEhe

fol |l ow Juetur al a: nt

s ( S ShEET B Bt et Y o S pR iy b BRERSEN SO
y-Q u- Mé'rro\ﬁé/d”lﬁhﬁt\ﬁhree@déﬁserkbkuﬁly madals a@agtd ykat p}a@nogécpe epp@esmeé

Asp, Met Thr, H's A 0 pr used.
S8 R CompauRdes Tt ER TR TonEOeRaL e e R Ty e et

- G u- Ayt Gy 2 §0840]d umami, Asdthesaboye-amtat nnnddlmmmmdlalotﬁét§§ed in
the present invention, a co nd whi ch i s connerC| I1y- ' | an be
used. Riir ther PaGAEN CRRESEo ngﬁﬁdaﬁeg aChEptrae? IPHE %Plégkggﬁeggq'
obt ai neenwna@egoaﬁuahgkﬁtow 29 we knoye tree hni sgjue ts»l.aﬂesasr(el)snaamertenlod of
chem cal | y synthesizing the peptide or (2) a method of synthesizing the
pepti dé0 Bi 2an enzymatic reaction. Since the nunber of amno acid residues
cont ai ned '”MEQEwH%@E'd%héotéﬁmusﬁﬁbyntéﬁeepnesaHEHSMHyﬁ|ambsﬂanme as
conparatively small as 2 or 3 residues cheni ca

synt hespginke dhin ﬁ@@tﬁsd“éhii*é %wﬁe@n%ub%eﬂceﬁ@ b@ﬁ“f’ag g1 %ﬁgrlﬁngaslsl y

synt hegl,zed 'caiﬂe i 0l lt&%@_el%fa's% can hesr! hesitzedhen seffiingy m:tn}eesmmﬂt by
using a pep?’l e synthesizer. An exanple of the method of che &fla 5y
synt hesibshgnthe pEptikler:fel uue@rcave&%ﬂo%f Sots Pphade st He method.

The peptl dgnﬁé{H%Qﬁéh%e:ﬂf as,.desari bedrabovencanrhe puridbed yrisualiueans
such as 1on exchange chronmat ography, .reversed phase high performa, giy
d

| i qui dtbkr onategra@hlylmﬂ @?ﬁﬁmlttfs‘ﬁ éﬁﬁéﬁa?ég?%ﬁh‘}gr StRh 18 SEMECHE

phase Sgng tgie subsequente @&mﬁ ipuriibicadsoa, afieidme |

known i tHe n| ca [’0041] Furt her peptide to be used in

t he present andeaﬂft@nt@aine al Shdse Qr‘—'@dﬁ@éétbyeaﬁoeh%Qﬁat%@ L &ERGY For

exanpl e | ot gr opal Eupéf@@tﬂ&rt tes which

NO W)Zém%éﬂ g ﬁ[?ﬁ{jigaga geu%gg Qﬁﬁé |st the pepti de can ::TI s0 be

pr oducedebferlea@t ity 2ar$ea;mnmi$,a6| doord mee@p”td&}e Andl vhisers o 3y 11 &t nus
is esterified or amdate ci.d having anbrees amnegreup (

for examfé, “AR Smtlo aC| (5] @%Sﬁ) (r}b‘i?el g?ggp%lg pr ot ect ed) F?{l t he

pr esenge agfradm Wim@tpedﬁhﬂy ngseazynewhaﬂhl therofadnE e AELpIEIIEEFN S

di peptide or tripepti les of, the M RNZTEs 1] ude
a cul t GPE. 8ftr§nﬁﬁ%§r dfdg WE{ avi g angha pﬂ%%dylds%oaoproﬁce a peptide

m crobi:ahecaklsrsepar aftedtf bﬁmahhdmgul tHoecvera PrGces s %ﬂ@dlﬂﬁpfdfajcel | s
of the mcroorganism or anp t|d uci ng enzyne derived fromthe

ni cr oofgaRTEM P R&S §%e dEt%e aglepetl ‘de to be used in the

present pipnwgntion is not only produced by such an enzymatic nmethod or a

chem cal synthesis nethod as nentioned above but al_s \/ i or
exanpl e, a pFAFTCSHRACAS A MGG of °a F5U ?reénrﬁegﬁg%r%(gﬁl%etrﬁés&c%g

yeast apdtaiyeasiieltcactdi uiiashd ey p&p:te;deo:exmﬂ%n Andabeatahgprodudtss,
the peptide -which is extracted fromthose natural . pro uct s .can ‘used.-

Furtheﬁlatsﬁecp@ét iSE Ao FEEHRIF 1D B TR &t ed THEF 6 UsE, atr% her e

can be usedas addaction araining 4 haupepiide afat h:eLrpiﬁstemtthmventi on
in a large anmount. [0042 mpl es of the | ecul ar

conpouﬁ@oﬁ@ﬂm@mﬁ#9$QQﬁ@L§lHWé§§ﬁpﬁ%9§ﬁi?SﬁlVﬂE?JﬁezEgﬁgéﬁﬁﬁﬁce

((R)- N 335t ELliproneeniy) JpheayLhns Gaubliuk ¢doasph hyld) et mcytans c)

and an anal ogous conpound thereof:. Exanples of the anal ogous compound of

ci nacal cet include the conpound represented by the foll ow ng chem cal
formula (1); ((R) -N-][(4-ethoxy-3-nethyl phenyl)nethyl]-1-(1-naphthyl)e
hylamine)), or the compound represented by the follow ng chem cal fornula
(2); ((R)-N-(3-phenyl prop-2-enYl)-1-(3-net hoxyphenyl)ethyl am ne). Those
Conmpounds can be synthesi zed by such & known method as described in US.
Patent No. 6,211,244, for exanple. Further, commercially-avail able
products can al so be used. [0043] [ 0044] The conpound to be used in the
present invention also includes :



that in the formof a salt. Wen the peptide and the amino acid to be used

in the present invention are in the formof a salt, the salt can be a

phar macol ogi cal | y acceptable salt. Exanples of a salt with an acidic group

such as a carboxyl group in the fornmula include an ammoniumsalt, a salt

with an alkali netal such as sodium and potassium a salt wth an al kaline

earth netal such as cal ciumand nmagnesium an alumnumsalt, a zinc salt,

a salt_w th an organi i ri i ENEquanine

mor phof*rR8> Byt 8??%%%&%&%3%?ﬁée%lépﬁong%ég?ig%gggn%'gsggg?gﬁexgl am ne, and

a sal t nwicflboaibasbéndihpopact disuchhasely di rimmndhd [oyisingd.- EXARBNEs: of a

salt with a basic-group in S h [ i SitS

f or nul ﬁkfent_tﬁ'%ecﬁlgéflfn rﬁ%?%}nf?ﬁgg{g’gﬁ%c?“ae%%? g%%igg% yldc?lo%%%fgfiéggggi d,

~sul furiteaaeindrsphaspbapihelacid, nitric acid and hydrobrom c acid, a salt
wi th an organic carboxylic .acid such_ as etLc.agi j Ll Cl zoic

acid, nalei cﬂ%?ﬂ?’f iR gct a??cgraimc%é)c:ag}agug%?ﬁ%%é ae%ch, btggﬁgla%

aci d, hubyri-amaebdachilbennoiesacicderpanei etatied. enant hoi c acid, decanojc -

acid, teqclic acid, salicylic acid, lactic acid, oxalic acid, mandelic

acid and%dlic acid, and a salt with an organi ¢ sulfonic acid such as

met hanesul teppeuaei davhenszenesalfioni ecaepdoandcpitakuegesdftoni c aci d.

[ 0045] <2> Additive agent and sweetener of E-r%ser_lt anveQEi N s ract a;l;he

conpound to BBEeRIPTHT he Pr&sRmtt iGVEht PGRP-BF ef6r abry tRe pepti dé and

the an,R0;3GIHhnSaRikE HSeEpasdan addirtivee iagenthuheoh, isr addeditso lawsweet

substance in_order to inprove the bo taste .of the S\Aﬁ%lﬁtssubstagﬁg. tThe

pept | dBORREULRE WAL ABLaEPHPPBNBE BEelPTR T he Pt EMCY i 6f can“&dl'so be

used agran,gddiihyeragentcmicisis qadded t e ratEvesiestbsiranceiden ofder to
i nprove the bitterness of the sweet substanc The conpound_can be

e, |
used aFemeosRdagan #i5® e DPARRG 6FPTRBPEKPREEIPTAL L GHPSY 1% bé dsed
in t heeQEﬁ?ﬁ@@t 1Y B0 LeNNEARa R 200 Dea h X@ & W& A i isyveeta Bethah ageeptorf orm
a sweetener. [0048] The additive agent of the present invention can
consi stith a esly orstaTRE orWISEECRBRE Ri FRISCBI™ dSifFdthtds 26hddén Y r om
the aboyer MpoLi-ancd1CORPOIE (b BRUSSH: bBhARCBr @sAMuidvestd 0Rs cBurt her,
the additive agent can be formed by optionally adding other conpounds or
vari ousfaddpbrovésgeabh ﬁaaiﬁfQYaﬁfeweéﬂﬂ%Wi‘?\%r@iﬁ f e SYEEREYF Cof 110
sweet n ..t S t . ; amount of the additive
agent &%?‘g%cf‘%ggdd\gg@t gﬁ rkfe l[srl\%%gitglstgbgt‘&aeﬁggﬁ%g'not particularly limted as
| ong ag0bh&lanount can-inprove the quality of sweetness of the sweet

substance, i n_pattieylar. .t he body Laste. Sneel the amUBLAGl rue;gogpound

of the present I'nvention i's, tor exanple, 0.000001% to 99.9999% by wei ght,
pr ef er ahlly1iuB0HO1EHt or 98-t 999% bywef Tttt lsndrorepiefdt dbiss @ 1ppdldsito

99. 99%, by ight .wi th_respect. t [ jntensity sweetener. - It
shoul d'Be™R tg&mtlﬁngtd e TA5ovE | eoé“@?%ggﬁ%%ﬁ]s a description about the

m Xt ur ) piepeition avchhct espestepoot ke thivgh vi hy el ing svieest leseostanget he

" use anmpunt of _the conpound of the.present | i i (o] I :
bever ag@ PBsC#lfp™ & eﬁ?%rbfcv%elivgl%y: mﬁ%esfde%%%e %% ég%bnﬁtfg)(}lgb% Sflﬁv%é]igght,

and norgepeafierabl yekepport ackdhy wei ght. [ 0048] The sweet ener of
t he present invention contai,ns the sweet suhst.ance.and .t 0 u o be
used i A/t REMBREIBAT Ty SR THrEEopodid Can he tided 8?%%% g%s;t

m Xt ur g8k +EWeeoti fBrL ckilBdsm receptoAndierisweehesulyst andengating glest
‘intensity sweetener is preferably used, and exanpl es thereof include
aspart 8HBST80ELAl 68€ acesul fame K, neotane, ANS9801, saccharin, stevia,

gl ycyr BRi 2k e cthagmatien it SN ahivs it grenal bt ing 4 hoese;iwspart ane,

sucral ose and.acesul fane K are prefertg‘%loy used. . . Thefft et tsuQ[stance
can bergseataroastdraddng @biaute ot Iiste 3HdE T ©4 ndwr 1 hat
the m xtuLe-afemul tiple sweet substances can inprove the body taste of
each of the sweet substances. Even in such a case, the conbi ned use of the
pepti déC8Ahe amino acid to be used in the present invention with the

sweet substanges.cap;{Hr thebpi BRr a%eitheybedyméastfed Bxamnphes ofrduet
preferred conbination of the sweet substances include a caonbination of two
ki nds eptitemalisyngelcedtled Thagmaspatamd L St A6EP EHEF adéSuIFEE - or a
conbi nati on of those three kinds. Further, an exanple of the
preferred conbination intludes a conbi nati on of aspartame and
y-AQu-Val-Ay which is considered to have a high effect hn the present

i nvention. Specifically, these can be ‘i xed so that the wei ght proportion
of y-GQu-Val-Ay mght be 0.1 to 500 parts by weight with respect to 100
parts by weight of aspartanme. As a matter of course, this is nerely one

exanmpl e of mxture exanples, and there is no need to be restricted to the



Hereinafter, the present invention is nore specifically described with
reference to exanples. However, the scope of the present invention is not
limted to those exanples. [0050] [Reference Exanple 1] Preparation of.

cal ciumreceptor gene (cRNA) The gene of the cal ciumreceptor was prepared
as follows. On the basis of the DNA sequence registered at NCBI (cal cium
receptor: NM 000388), synthetic oligo DNAs (forward prinmer (SEQ ID NO 1)

a0 oyELoe BLTEL (SL010N0 21 Upad L an PR et e Bl nenbeed L0

(manuf agli vhed bycSh et agene)anipdereddreo frodhiowedd scionghticbres: byogsiegshunman
ki dney cDNA (nmanufactured by C ontech) .as materi.al . Aftel r .Lon at
04C 1 PSSt KGR CL ¢ BRE=ore (BAEPTONE a: SHCCror 35 SacHn EEEH 61 30
secondgeand r£2enf- iy A o1 At €61 Mas abepeaigdb3nskdnEs handat hearaicedeti on

was performed at 72C.for 7 m n§t es. \Wet her irr:[ﬁlifi gati ogfvt/as att%ion d by

PCR wad 1BERLERBd 2By 1p8P 8Fni HESRgaPose "ErEET T UpRicr 64982 MVEtaithi ng
the DNALwi-tifria INA & BiNiMgetepdentis agdesubs eguemowt tiavi thedd cells

i rradi aFi on. The.chain | engths of the PCR gr oducts were confi rmgig b%'t
conpar £88h FKPHSDRACHET KEr LSRG $PPel e FHEFREREGUET VR dBY%e 6L 0 t he

el ect r QRRYYiBRiiSg ThEaPL 8SH] Bevaetar BR322vHBST adiigast edl vi th rekeptor,
restriction enzyme EcoRV (manufactured by Takara) The ]%ene fr aq{gant
¢ Gsi ng

anpl i f pedndy PER RS T Bat Gl hd 1@EhiRge SPtEcsh the 5ttasif
Li gati eﬂe@glégﬁﬂ%%éﬁ&ﬁ Y tReemega) r-TRe i Esg hedd i @b coidi foHba isitioai n
was transforned with each ligation reaction solution, and a transformant
har bor thg téelpt adthian ithemag%wrnerwm|ai01tiléféttwohs prdidte WS rerghed
vas selggtedh . INg, RORATRLI {1 AL ML RERACE cvas caqnfidimed: hy: DA base
sequence analysis. By using the reconbinant plasm d as a tenplate together
wi th asoBNAapreparat rorakict unasekatorred 1By 1AMINEN R LdRNAYef 20Re 1€alfci um
recept ar n e e [ 2 Ref er.en anpl-e - ¢ ats of
vari ougugg%ﬁg\éﬂ%hg% Rl%g’Ang-r g)%gn]gh[gc%fﬁq%ggcn%%esf%%gﬁ I??rﬁjg gffegg&eecitsg% %étr ade
am no acbdsannel.udi ng al ani ne, argini ne, asparagi ne, asparti-c acid,

cystei E%O ggut am ne, glutamc acid, glycine, histidine, isoleucine,

| euci ne, Fy i ne, methionine, phenylalanine, proline, serine, threonine,
trypt ophan, Mgnashnée,vahi aéfeotndf himerandng dtrd morlaltly off shesgness
fromaj i nonpt oCo. ,. I nc. ), andhydr oxyprold.n arai_T l.nc. ). r.e used.
7D G B T D CRAEA A TBdts LT 00 ol e SRS 5. RoSS of
speci akegrade mefiensisedudt0RE3] the aminoFacthemd aspepdedeosaplissd as

Y o e L b R e 0tapan. Kol hia (e 9L R G, (RO
(Bachemkeppsherabkal 4 @eA®)de GousBsyiBachénFeicndheankad i BrAG)y e syi-dBeas- Cy's
S abus o et e A Gt el BReRRIL AR, e NIl €A Poring
Bachenkei pchem. kairen A .y r@su<dliess , ( Kekasaar Cheni cal tiGareott d Burtyned,u- Val
(Kokusan Chem.cal Co., Ltd.). , y-Gu-Leuy ust om synt hesi s_product),

VLGl v Fhe B Sy AHESIE Dbr T o Ef e Ry AE ARG Shemecalr e
Ltd.), YA%@U@a}ﬁi(:Clégti@m synt hesis product), Cys-Ay (custom synthesis
product), as- Met (custom synthesis product), G u-Cys (custom synthesis
producfPO2&ly- Cys (cust om synthesis product), Leu-Asp

(custonsynt hesbsphaduct) ¢ h¥- & Ve Vah - ¥abepustRamsystdesdisows adittyde a
y-G u-Val -@u (custom-synthesis product), y-du-Val-Lys %{:?ust om synt hesi s
productRlcyul gegepterVar rices tomts it e prvdic®s & TQUisa y-od i

(cust Ogbﬁy%%h%%'ﬁ BLOBUGLE, Y Un@loRha f custom sunthesi Sdugmuet Jis
y-d u-Val-Ser (custom synthesis product);, y-d u-Val-Pro (custom synthesis
productpr padtacvabrAyvg liedsesm synt hesis product), y-d u-Val-Asp (custom
synt he%bﬁz%oduct) , Y-G u-Val -Met (custom synthesis product), '

y-Q u-Val -Thr (custom synthesis product), y-Gu-Val-H s (custom synthesis
product), y-Bbud¥akbrAbrd( elsvem Syt IFeSics Yt 6REEP 0ty AGdEWAIY- @7 FEust om
synt hesi [ L), V- -Val - ( t 1S5 r its
B R S e St oy e o e

synt hesirsgpeatycte lierenbsed.e sGerraisre rehd @asitcdiiie 1P iniesdr éd-supon
use, and the other sanples were stored at -20C after preparation. The
pepti des having a purity of 90% or hi gher were used. As only for

y-d u-Cys, one having a purity of 80% or higher was used. [0054] .

After dissolving each.sanple in solutién, pH of the solution showi ng an
acidic or alkaline pH was adjusted to an approxi mately neutral pH by using
NaOH or HCl. The conposition of the solution used for dissolution of am no
aci ds and peptides, and the solution used for preparation of Xenopus



m), 5%of citric acid aqueous solution (50 mMl x twi ce), saturated brine
(50 M), 5% of sodium hydrogen carbonate aqueous solution (50 mM x tw ce),
~and saturated brine (50 m). The organic |ayer was dried over anhydrous
magnesi um sul f ate, magnesi um sul fate was renoved by filtration, and the
filtrate was concentrated under reduced pressure. The residue was
recrystallized fromethyl acetate/n-hexane to obtain Boc-Val-Qdy-013z1
(13.2 g, 36.2 nmol) as a white crystal. [0056] Boc-Val -3 y-0Bz1
(5.47 g, 15.0 mmol) was added to 4N HCl/di oxane solution (40 m ), and the
m xture was stirred at roomtenperatyre for 50 m e | Was
rem)vedl‘flﬁwl.ﬁ%%ﬁcreﬁflr%i"(:')kl"'rrﬁnﬁ}é?{%)%cﬁ?cp:’aé "“E):‘r:L(I:e)1 s%rce%ﬂér}%ne;gﬁ%%%%qﬁﬁ) was
added tp-ihedieydueinang: titee mXtar e was concentrated under reduced

pressure. The procedure was repeated -3 ti : itati vahyeobtain
H Val - G y- 013941 Skareie using lW%/aﬁeﬁésyELéBn%]%-s h%ig%%g% éz a u-_CB,z? (5?57 g,
15. 0 mply) £ desarided rabpy ecxbsi g ssotarsd i maravhyyehd 2 obiHeETHGM ),
and the solution was kept at OC. Triethylamne (2.30 m, 16.5 mol), HOBt
(1- hydr BXyBetiZdtHi®azol e, 2.53 g, 16.5 mml) and WSC- HCL
(1-ethyls82%B- di met hYl am nopropyl ) carbodii m de hydrochloride, 3.16 g, 16.5
nol ) were added.to the_sol ufi & X1 4k B NBS1 B kLERG sathd=zom
t enper at ur e %%/8??1?]9% r?%?pt—zg%gggxﬁ%gs%gacti on sol ution W?S concent r at ed
under redugeshpressues andytdre rewisdes RE3EESROTVEH ARcal BTt njFatet at e
(1, 500mML) .. The sol uti Lt brwal ethe( 20Pr8%3ed &% elotitgia acid
aqueougﬁégpﬁi'icoeﬁq(szooﬁqn?\Q%Sltevéﬁ%g)g,gcggt ur at ed t()ari,ngr 150 ni g%es%g%um
hydr ogenatat onatceragueperse sol atp b TZOONA SEtWiTey and s4t Grated brine
(150 m)..Th j : Was, A ied oven nehypdresendgragre piltamusdl dat e,
magnesi élrhtgaﬁlg{rg&\?\eége ggﬁ%{/ﬂé}ga%/ filtrati gq_&and %he fi ‘%r ate was
concent patedpuatert s gdc ¢ 1presstv edeTe priscipivtared’ cfystal was
col | ect j i on and (di-ihed guedardr editedrgr@ssuriedicasbrakpat
z-a u(kvgﬁ??y%{’%}lé%gi -_10@1 (6.51 9, q%%@g r#gm ) as_a while, crystal ,.60057]
Z- A u( VahdGryte8za) i03#¢3E8. Pog UG Y @@stribedabove was suspended
in et haq@IOZQgOO'm ), 10% pal | adi um on carbon (1.50 g) was added to the
suspension, and a reduction reaction was rfo ] dRder, &y egerd
at nospher e at EBBES$ 9015 HobPe - iy rteﬁggrgggc %rgfg,rg%og&rlﬂli n a total
~vol ume Qf, ¥yt ek M8k & gbatualibyn @ deghe e coat @l Wadto wa sOP eneRe dn 5y L o0
filtration using a Kiriyama funnel A LI Eat & wasmConcantdiaked
under ré&%@&eﬁgéé%r‘éjg@n& EL ?8\5/% ﬁ%g.lrtll%éasﬁe)gcti on sol ution _vveiLs further
filteregdsthsDugh acaPIdLane ifdi £ beoreseendreof idher B 1Hes SRondEh T34t &d
under reduced pressure. T resi i lLyeds i an sl Lisyal urmeof
Cwater, &HTEHOTHE S ﬁﬁ‘feoopn?ne %gﬁ%ﬁSﬁo‘g”dﬁﬁﬁ to .ap\)r ecj ,Ei tate a crystal,
and the wriystal ceaseoothettrdidyerdendatisofdRd diredPindR? I dHIceT
pressure to .obtain y- -Val - G 3 Whitespoveaicd 2085 g5 9. ddotimid ) .
[0058] ES-HB™ Fﬁﬁ%ﬁﬁgﬁgé%ﬁ?@‘ 1ﬁ¥1ﬁ§/’sé (460 Mz, DZ.%)[;;S (;pn%: Q. %7 ‘%{%ﬁ d,
J=6.8 Hz)s pre@Bre(3Ho d, cImGeBLFEYiol ®Y BPYPH IH M C 2. 382 2751 (PH " m
3.72 (1H _t, J=6 o3 186 olilk 1 O, Yaki7e 8e Ha)ci3m8deitodaci it 8 Hz)',
4.07 (1 © %Fef:%;%%ﬁzk?} C[u%e):gl9]e [ Ref e? en(?e Exa][@% e %] %ggj@tg%?
of y- G u-dF S{rS Meve-yepoysP eI Meg Pt S3fe hy i e steihe] REGGEST g ut at hi one
(15.0 9, ;4B mml) was added to water (45 m), and sodi um hydroxide (4.52
g, 2.2 equivdlents, 107 muol) was added. portionw se_t i . whi | e
the m xture waxasmisedt ieh SATPPEREN-C K&t Hf/?gilondi%g% ‘%ﬁé%gmmlm%ﬁglw
equi val et S,q 343, AR ) r¥Bsr Adlded 49 at heompautut ef FmdpthecsbliaveshiGas)
seal ed and stirred at roomtenperature for 2 hours; Jhe Jeagld QpsSobution

was adj ustede FRILPUE0ARIGF t - toTc SNt At 6 d hydrochYor_l c acird, and, ethanol
(150 nl ), yesoasdded &1 dha aeast ban colnutinsts, aadh Sfovkedchbrernt gt CiH a
refrigerator. A separated oil.y pro : e rnayd; AMa s eroved.
When t h@?%%‘?%‘c??ﬁ%‘ﬂftdf@dﬁg¥e\%sqg‘l%tsrsegflg/g}ig?h ﬁg%&gr ,r@%lra]f{jg et hanol, was
gradual | yoagdeg t a st bemsny utsean, taspantiakioj cerydttdld PEREISF ISP 0AGEL was
preci pitated. The supernat ant renmpved, j 1. e158sidue as both

di ssol vele#h RRitePX( gﬁoarﬁ:frfo ,ac\é\f%?sg%iegﬂt %?laﬁgg&}%rgn-&?ill | ed wi fh an _i.on
exchangeofesigedowexntt acptat egie 406r tY§tivaastsPamtinehdt er , " Hnd T AEN
eluted with a 1IN acetic acid aqueous solution. The eluate was concentrated
under reduced pressure, and reprecipitated fromwater/ethanol to obtain
y-Gu-Cys (S-Me) -Ay as a white powdet!(5.08 g, 15.8 nmol) . [0060]

FAB- VS: ( MtH) +=322. 1H NM S(400 MHz, 020) 6(ppm) :2.14(3H,s),2.15-2.22 (2H,
m, 2.50-2.58



(2H, M, 2.86(1H,dd, 3=9.0 Hz, 3=14.0 Hz), 3.03 (1H, s), dd,J=5.0 4.59(IH,

Hz, 3=14. 0Hz), 3. 84(1H,t, dd,3=5.0 Hz,3=9.0 Hz) 3=6.5 Hz) , 3.99 (2H,

[ 0061] [ Reference Exanple 5] Synthesis of other peptides y-du-Mt (0) ,
y-Qu-Val -NH2, y-Gu-Val-ol, y-AQu-Ser, y-Au-Tau, y-AQu-Cys (S-Me) (0) ,
y-AQu-t-Leu, y-Qu-Cys (S-allyl) -Ay and y-@u-Cys (S-Me) were

synt hesi zed in accordance with Exanples 3 and 4. [0062] [Reference Exanple
6] Evaluation of a calciumreceptor-activating effect For eval uation of

the cal ci.umreceptor-activating effect, . i e Lon- depel t d
i oni ¢ EGriFeft ﬁgﬁsBﬁpﬁédﬁegﬁgégﬁsFn&é%ckgﬁoﬁggeﬁgggigE%ggéggngxgﬁggg?on
syst em-wase used. ihfrrachiyaknt irsvaddesh tanXenepusnl aeds coory esricadghi ch

the calciumreceptor is expressed, intracellular Ca |pns.i.ncr . en,

t he Cahﬁﬁﬁngoﬁﬁe%tﬁ%ﬁ GH- dg}?&‘?dré'rﬂg &%ecﬁgﬁ%?asgtp%nasqd/gon% btlr%g% n'%fsasc-é | ul ar
cur rentpwakyecehaneesanse Anvheni €he udmans .a Byl reasivd pertthelechangetien t he

intracellular current val ue, whether thedfcal cium recept Qr ~activating .

ef f ect Wil hhes BHESh S YRS 04T -be EEBAPLFREY. S 1006312 "Sgse i eal §Pe8bd6Ten of
Xenopus pl-agui-s\WasuoRened, wphdean £ggrdatshs was draken zouitd and arheninpeat ed

with a |% collagenase solution at_20C for_2 hours to obtain_indi viddual
'oocytegﬁiﬁnﬁ@réaéﬁlg@CyVéglu_val“Y whaere Y represents an aminge acld O

anaminocacidderivative, y—-Glu-Ala, y-Glu-Gly, y-Glu-Cys, y-Glu-Met,
Y-Glu—Thr,y—Glqual,V—Glu—Orn,Asprly,Cys—Gly,Cys—Met,Glu—Cys,
Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met(0), v-Glu-y-Glu-Val,
y—-Glu-Val-NH;, y-Glu-Val-ol, y-Glu-Ser, yv-Glu-Tau,

v-Glu-Cys (5-Me) (0}, y-Glu-Leu, y-Glu-Iie, y-Glu-t-Leu and
y-Glu-Cys (S-Me) (hereinafter, alsoc referred to as a "peptidé’or
the like of the present invention™). In‘théjpresent invention, one
kind of those peptides or the like can be used, or two or more 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, y-Glu-Val-LacA, y-Glu-tLeu-LachA and
v—Glu-Abu-LacA. Ii 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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50 nl of 1 lig/pl receptor cRNA or 50 ni of sterilized water per oocyte
were injected by using a mcro glass capillary, and the oocytes Wre
cultured at 18C for 2 to 3 days. For the culture, a solution obtained by
adding 2 mM of pyruvic acid, 10 Unl of penicillin and 10 pgfm of
streptomycin to the solution nmentioned in Reference Exanple 2 was used.
After the culture, a test solution was added to the oocytes injected with
CRNA or sterilized water. El ectrophysiol ogical neasurenent was perfornedby
using an anplifier CGeneclanp 500 (manufactured by Axon) and recording

sof tware AxoScope 9.0 (manufactured by Axon). The oocytes were

vol t age-cl anped at -70 nV by the double el ectrode voltage clanp net hod,
and the intracellular current vig,the Ca ion concentration-dependent C

i on was neasured. The nma¥lbug yafille of the intracellular current was
consi dered as 'the response curfrent val ue. [0064] [Reference Exanple 7]

Eval uati on of effect of {fal ci ynforacgtivati cal cium receptor The cal ci um
receptor-&K@G ati ef S 8y g ghtedfgﬁgﬂsing t he net hod described in
Ref erence ExanpFe 6. s, oog¢lytes injected with cRNA of the cal cium
receptor or stekilized watél wasiprepared, and voltage-clanped at -70 -nV
by the double eﬂggtrode vol t age anp nethod. To the voltage-cl anped
oocytes, calciumwas added (2 MM 5 nM 10 nMand 20 mM, and then Ca ion
concentration-dependent C response current was neasured. FIG 1 shows the
results, Fromthe results, it was confirmed that cRNA of the cal ci um
receptoFOQ%ﬁkmted into the oocytes was functionally expressed. Further,
because the oocytes injected with water did not respond to even a high
concentration of calcium it was confirnmed that the cal ciumreceptor was
not expressed in the oocytes tj ,glves_ [0065] [Reference Exanple 8]

Eval uation of effect of afitQb~aci 8ls for activating calciumreceptor The
effect of L-amino acids ggor acfivating cal ciumreceptor was eval uated by
using the nethod descri i fefere@ce Exgapfie 6. That is, oocytes

i njected ﬂﬂg C ' "A.f‘CébLO{ of sterilized water were
prepared, and vDl'tage-cl anpg 70 mV by the doubl e el ectrode voltage
clanp nethod. Th the voltagt 'ed oocytes, alanine (10 nM, arginine
aspartic acid (10mVy), cysteine (10nV),

(10 MV, aspar&@i’;ﬂe (10 MV,
glutam ne (10mV), glutamc acid (10 mV), glycine (10 mM, histidine (10
mVv), isoleucine (10 MM, leucine (10 M, lysine (10 MM, nethionine (10
mVv), phéRpkr&lanine (10 m\M), proline (10 nM, serine (10 mV), threonine (10
m), tryptophan (10 nmM, tyrosine (10 mM, valine (10 mM, ornithine (10
m, taurine (10 m\) or hydroxyprdgiipe (10 M) was added, and Ca ion
concentration-dependent @ respgdnse current was neasured. FIG 2 shows the
results. Fromthe resultgl, it il denonstrated that cysteine, histidine,
phenylalag@qf, t rypt ophapl and - th f,E\EggDGB?H a definite cal cium
recept or - atirt mag+ng ect ~pF ot vat Mg effect of the above-nentioned
am no acids wasireported infroc. fflatl. Acad. Sci. USA, Apr. 25, 2000,
97(9): 4814-09. g@OGG] [ Ref erence Eganpl e 9] Eval uation of effect of

D cysteine for givating calciumreceptor The effect of D-cysteine for
activating calciumreceptor was eval uated by using the nethod described in
ReferenCﬁ} nple 6. That is, oocytes injected with cRNA of the cal cium
recept or- or erilized water were prepared, and vol tage-cl anped at -70 nvV
by the doubl e el ectrode vol tage cla
oocytes, D-cysteine (10 nhﬂac gne (10mV), D-tryptophan (10 mM or
L-tryptophan (10 mM was @added,¥yand Ca i on concentrati on-dependent C

response current was neadgred. I G 3 shows ¢ results. Fromthe results,
it is de q;ated hat yst ei desBift e cal ci um
receptor-acti vaseng € ct. "HO067] 3 Ref ergnce Exanple 10 ] Eval uation of

ef fect of peptide for activaHi ng cqiciumteceptor

NH, 0 GH,

met hod. To the vol tage-cl anped

10031}
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The effect of peptide for activating calciumreceptor was eval uated by
using the nethod described in Reference Exanple 6. That is, oocytes
injected with cRNA of the calciumreceptor or sterilized water were
prepared, and vol tage-cl anped at -70 nV by the double el ectrode voltage
clanp nethod. To the vol tage-cl anped oocytes, y-Qu-Cys-Ay (50 pM
y-Qu-Cys (SNO) -dy (50 pM y-GQu-Ala (50 M, y-Au-dy (505 pM
y-Qu-Cys (50 pM , y-du-Met (500 pM , y-@u-Thr (50 pM y-du-Val (50
PM y-Qu-On (500 pM , Asp-dy (1 nmM Cys-Ay (1 nmV , Cys-Met (1 nV
G u-Cys (50 uM dy-Cys (500 pM or Leu-Asp (1 nmVM was added, and Ca ion
concentration-dependent C res@nse current was neasured. FIG 4 shows the
results. Fromthe resul tsl,T] ¢l 1s cﬁgonstrat ed that the above-nentioned

. peptide had a definite et r aCtivating calciumreceptor. [0068]

[ Ref erence Exanpl e 11] al uat gon of effect of peptide for activating

cal ci um ﬁﬁ;@ptor The elf ect qf pep (} ¢ for activating cal cium
recept or - sa hat of Reference Exanpl e 10.
at 1,000 pM 3 pM 100 p 30 p

1 wals added to vol tage-cl anped oocytes
10 gy, 3 PM 1 pM 0.3 pMand 0.1 pM
and Ca ion conl8Bptration-dependent” d respbnse current was measured. The
| owest concentration with which current was detected was shown in Table 1
as the activity. Fromthe results, it is revealed that those 32 kinds of
pepti de¢sceag¢h had a calciumreceptor-activating effect. [00691 Table 1
Nunber Pepti deActivity 1 y-Au-Met(0) 1,000 0 -elu-Val-Vval 1,000 pM3
y-Qu-vVal-Gu 1,000 pM 4 vy-d u- VaéﬂLys 1,000 pM5
3

0

HO c\/\)]\ P 0 _CO,H
2 N \/ |

H i
H, 0 CH,

e

[0033]
Herein, examples of the amino acid include a neutral amino

acid such as Gly, Ala, val, Leu, Ile, Ser, Thr, Cys, Met, Asn, Gln,
Pro, Hyp and t-Leu, an acidic amino acid such as Asp and Glu, a
basic amino acid such as Lys, Arg and His, an aromatic amino acid
such as Phe, Tyr and Trp, and homoserine, citrulline, ornithine,
o—aminobutyric acid, norvaline, norleucine and taurine. The amino
acidcanalsobeammnrﬂaturallyoccurring(non—proteinconstituent)
amino acid such as tert-leucine, cycloleucine, a-aminoisobutyric
acid and L-penicillamine. It should be noted that X in the peptide
v-Glu-X-Gly can be any one of above-mentioned amino acid or a
derivative thereof, and preferably an amino acid or a derivative
" thereof, other than Cys. )

[0034] |

Herein, abbreviations for amino acid residues mean the

‘following aminc acids.

(1) Gly: Glycine

(2) Ala: Alanine

14



y-Au-Vval-Arg 1,000 pM6 y-@ u-Val-lisp y-du-Val -Mt 1,000
, , pM 1, 000 pM 7
8 y-Qu-Vval-Thr 1,000 pM 9 y7-Glu-y-G3 u-Vval 1,000 pM 10 y-d u-Val- Nﬂz-

i,?)OOO pM 11 y-d u-Val -01 y-A@u-Ser y-@u-Tau 1,000 pM 300 pM 300 pM 12

{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

15



14 y-Ad u-Cys(S-Me) (0) y-Glu7vVal-H s 300 pM 100 pM 15 16 d u-Val -O
- - -On

100 pM 17 y-du-Leu 100 pM 18 y-du-lle 100 uM19 vy-d u-t-{eu 100 pM 20

;F;I-VIGlu-Q/s(S-all yl)-Gy 100 pM 21 y-Gu-Val-Asn 30 pM22 y-Gu-Ay-Ay 30

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,
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23 y-d u-Val -Phe 30 PM 24 y-Q u-Val -Ser 30 pM _25 y-Q u-Val -Pro
y-Qu-Ser-@dy 30 pM 30 pM 26 27 y-@u-Cys (S-Me) 30 pM 28 y-G
u-val-Cys 10 pM29 y-Gu-Val-An 10 pM 30 y-du-Abu-dy a pM31
y-Qu-Cys(S-Me)-Ady

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,wheﬁthecOmpdundwasaapeptide,thepeptidecanbecﬁtained
by appropriately using a known technique such as (1) a method of
Chemicallyréynthesizingij;peptidecar(2) anethodcﬁfs?nthesizing
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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3 pM32 y-AQu-Val-Gy 0.1 pM [0070]. [Reference Exanple 121

Kokum -inparting activity of peptide and am no acid t(r)rpbe used in present
i nvention Typical exanples are selected fromy-GQu-X-@y where . X
represents Cys(SNO, Cys(S-allyl), dy, Cys(S-Me), Abu or Ser, y-du-Val-
where Y represents @y, Val, Qu, Lys, Phe, Ser, Pro, Arg, Asp, Met, Thr
H's, On, Asn, Cys or An, y-GQu-Ala, y-Gu-Ady, y-du-Cys y-élu-l\/ét 1
y-A@u-Thr, y-Au-Val, y-AQu-On, Asp-Ay,” Cys-Qy, QIS-IVE"[ Gu-Q/‘s ’

G y-Cys, Leu-Asp, D Cys, y-Au-Mt(0), ’ ’

y-d u-y-3u-Val,y-3 u-Val -NH2, y-3 u-Val -0
y-d u- Qﬁﬁﬂ(ﬂd@b)ﬁ(soyhevl@hlﬂiewn‘i}“eé%eﬁ'e Lﬁy@ghg?p peﬁul“ydaené:léirl % u- oys(S- Me),

in each chaacakeh Cend o vat d
| presenceﬁ{)r alsencggofgtﬁg}’ nguml-|€r?g§ylt h@iga efdect wmrrft@@ﬁdzeand t he

sensor yAreverlamatlicon it 888 . mpbyd oL Cﬂemlc?ﬁégsgﬁéjb\r/;,é%Zv\gfqiatﬁ%gn@eg@gdgy a

est was

per f or ngg. ag; ol 140 dbstdldetdaaterheantanat
g/dl), Tnosinic a%:é% nonop osph%te 0%{% %q: e (" 0°
i

m) ,  eaztnigtesiagg ﬁS(ds‘}Sémaﬂedc@%‘E‘é? &1SUF FOXi gl%db troalie%x%%lh@ﬁggiﬁ 5)1

toléulrp Vgégmpal mrts 'él&%@glbbvbhybmayog&?@ﬁ -f@vprspdGhba gy shigh @A ERGE

m xe as a S e |n
g e S iR aDl k0. 20, ANNAL 000y O dlcraRthdshe ol esence
sanpl e %1£@ﬁh§sa%wdtﬁewbemethedsmmpﬁee seo thBED|VRIPt ife BRC IR e was

adjusted with NaOH to e
gy use. Table 2 shows the result
[0072] @Ffosftt H%”%W@t gé/‘ ]zce&:g ]C??J%Er%:ieptor pronoter ---- - - Cal c:JumS

recept Oliomp]mt er Kokum -inmparting activit
y-Gu-Ala + y-Gy-Va P 9 y y-Gu-Cys-dy y-Gu-Oys
Furt er, the peptide to be used in the present invention can

also be produced by an enzymatlc 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 produclng 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 suchasa vegetable or a fruilt, 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. -

[00421
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[0073] [Reference Exanple 13] Kokum -inparting activity of peptide to be

used in the present invention A peptide in which a calcium

receptor-activating effect was found was exam ned for intensity of its
kokum -inparting activity by a quantitative sensory evaluation test. The

guantitative sensory evaluation test was perforned as foll ows.

Todi still edwat er contai ning sodi unglutamate (0.05 g/dl) inosinic acid

nonophosphate (0.05 g/dl) and sodiumchloride (0.5 g/dl), each of
y-Qu-Cys-A@y (glutathione), y-Au-Ala, y-Gu-Met and y-d u-Va

f .
ST P seS &R i c

as a sanple in an anount of 0.1 g/dl,, and thg intensi&y
kokumi - i npar EXAGOABE| i enheY T AETPEF

was m xed

when t he Samale ks di-ss0l vedinghhdf dikecsanpke was adjusted with NaOH to

pH 6.8 to 7.2 before use. Because jt .is known that,glut ggﬂg | i npart
kokumi &6Ua*¥d§d}3aﬁ81%ﬁ%%ﬁr%ﬂ%ﬁhﬁ%ﬁgﬂ%ﬁxgé963839251algﬁﬁ%g¥atiJ%agontrol.
The tesh MBS Herher RRdamk tdgde3 dagediren thkeebél | dwianpisensdér Fheval uation

Scores:

shows tHE NS §°TPP

control : .9 pg@ggﬁfgg%gé% ?%QH?ESU,%d£ﬁ%QQmﬁmﬁnﬂoiéﬁféséﬁﬁgde

hat the term"initial and m dd

taste" hy whLaldiaekivg treniodl afoimiltd aflltlaste and a middle taste. [
Tabl e 3 "Sanpl e Concentrati on dJ i, Jntensht .61 pLofyilen
(T 6 sy 2o Apr e T ity R Y GG appeb g P 1

Initial

ine)), or the compound represented by the following chemical forfmula
(2): _

{ (R} =N~ {3-phenylprop-2-enyl) -1~ {3-methoxyphenyl)ethylamine} .
Those compounds canbe synthesizedby such a knownmethod as described
in US Patent No. 6,211,244, for example. Further,

commercially-available products can alsc be used.

[0043)

@

@

{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

19
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3.0 Thickness, growth, and continuity are enhanced. y-GQu-Ala 0.1 0.5
The effect is weak, but t hi ckness is slightly enhanced. y-d u-Met 0.1
5 0.4 Thickness and growth are slightly enhanced. y-Gu-Val 0.1 3.0 1.0
Thi ckness and growth are enhancedrmainly in initial and mddle taste.
[0075] [Reference Exanple 14] Kokum -inparting activity of peptide to be
used in the present invention A peptide in which a calcium
receptor-activating effect was found was exam ned for |ntensit its
kokumi PRAPEPt Mg ATt T vty B %@%Eaﬁ?f?b(%&%ﬁg%ngof?ggvgﬁﬁgt?%ng¥§%?i£
g_het qhaﬂ%hé@uc\hea%ag@tuyemﬁuat, icamdresianias , perforaieichespy ok b bisindp
istilledwater containing,sodi ungl utamat 0.. 05 g/dl inhosinic acid
nonophBéEﬁé%%l?GrOBLBPHP¥lﬁﬁdagggﬁﬁﬁygﬁpg?%ﬁéa?bp%’g?ﬁ%)? %gﬁ %%Eh g
y-d 3-@.@1&3 é{mhl% Wi @t dniane) ,asya@:cgug@@, ?qujns;Maé. anmkaynp@as \dl aGhylnas
m xed as a sanple in an anmount 0 .1 a/dl, or 0,01 g/dl.as.required, and
Che | nVERBIA 55 BF CIESRUR £ (PR THG AP T3, WaS HESUEE TAG o B S i
whi ch §g-agidi § yhen 4hen samie-dsn i sealoedcnplsohytihecsaoplie wasd,
adjusted with NaOH to pH 6.8 to 7.2 before use, The %est %@s perforged
wi th neBlBused amidneAR g SSéisoPy tavEl Hat T ok EEFES 0Bt oF - 0
poi nt ) a%%@ldﬁtq{ @hoaﬁggggbté%éx§1%|dﬁi% sthahl £s 4 &hows akhd, resulis.

[ 0076] e 4 Sanpl e , :
acid, benzoic acid, maleic acid, fumaric acid, tartaric acid,

3.0
0.2
1.

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 agent of the present invention can consist of
only one kind or two or more kinds of compounds chosen from the
abovéPmentioned compouﬁd to be used in the present invention.
Further,theadditiveagentcxn1befOImedbycmmibnallyaddingother
compounds or various additives each having an effect of improving
the quality of sweetness of the sweetener.

[0047]

20



Concentration (g/dl) Kokum intensity Taste profile I ni

nitial and mddle
taste Aftertaste Control o . y-Qu-Cys-Gy 0.1 3.0 3.0 Thickness,
grow h, and continuity are enhanced. y-Gu-Cys 0.1 2.0 2.0 Aslightly

weaker but conparabl eeffecti sexhi bited conpared with y-Qd u-Cys-Ad
y-Gu-Val 0.1 3.0 1.0 Thickness and growth are enhanced mainly i nyi nitial
and mi ddl e taste. '

The amount of the additive ageht which is added toc the sweet
‘substance is not particularly limited as long as the amount can
improvethequalityofsweetnessofthesweetsubstance,inparticular,
the body ﬁaste. Specific amount of the compound of the present
invention is, for example, 0.000001% to 99.9999% by weight,r
preferably0.0000l%to99.999%byweight,andmorepreferably0.000l%
to 99.99% by weight with respect to the high intensity sweetener.

It shouldbe noted that the above description is a description
about the mixture proportion with respect to the high intensity
sweetener,andthéuseamountofthecompoundofthepresentinvention
in a food or a beverage is 1 ppb to 99.9% by weight, preferably
10 ppb to 10% by weight, and more preferably 1 ppm to 1% by weight.
[0048] 7

The sweetener of the present 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
-Substancescanimprovethebodytasteoféachofthesweetsubstances.
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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y-Gu-Val-dy 0.1 y-Qu-Val-Ay 0.01 3.0 3.0 Thickness and continuity
are mai nly enhanced. The whole taste is enhanced. * Unmeasurabl e:

kokum -inparting activity is too strong to measure by sensory eval uation.
[0077] [Reference Exanple 15] Rokumi-inparting activity of peptide to be
used in present invention A peptide in which a cal cium
receptor-activating effect was found was exam ned for intensity of its

kokunl-lnpartln actjvit I
[0078) o Vot b e ekt v denobry SRbaraT o redthal ser T orned as
fol | owse, Todishitsasyaldrrontd aspgeodnanyl i anmate(G:105¢/ dbyrsenoshabc

aci d nonophosphate (0. 05 /dI d d h d
G U Byners YgPueaPFBRLF, O)- GLtADH. By ARGy Gt VAT G v WS fred as

a sanpkg A %@s@%@@@bdotoot&egédbv@FmEneiogédlprapdrthenLntenS|ty of
kokum -inparting activity was neasur

Asf or asanpl e%?c?ﬂ%%@%ﬁ%%eﬁ@ﬁ&%?ﬁ?ﬁ“éﬁ SBVSRbI B2 hATFOHHE éaéerr%f)ege\%as

adj ust gd-wi & h, NaOH @ tRH6-sBs ton as2sbetose, lgSleJ.co'EﬁE; festtmae apeﬂsogrmd
wi th n=12 based on the follomnnq:sensory evaLuatlf res: contrgL
Qho &

p0|nt ahgogpdtal AP BriexaRii ¢4 G YT IF6need #abrets AR ENSTRES
[0079] L3Rl §£5: 5aMR, 8 CONELNE F AN O AL HY) ﬂﬁﬂ@ﬂﬁldnnhansmﬁ¢ Zapbedprofil e

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 pBR32Z2 was
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Initial and mddle taste Aftertaste Control 0 y-Qu- -

3.0 Thickness, growth, and continuity are enhanced.y y-uGI uq,,sé\bugé Sé 8i03 0
2.0 Thickness and growth are enhanced mainly in initial and mddle taste.
y-Gu-Val-A@y 0.01 3.0 3.0 Thickness and continuity are nainly enhanced
The whol e taste is enhanced. [0080] [Exanple 1] Activity of conpound fo
be used in present invention on sweetness (1) A peptide in which a
cal ciumreceptor-activating effect and a kokum -inparting acti vity were
found was exam ned for its activities ( inprovenent of body taste and

| nprovenent of bitterness ) on typical high_int ' .
quant i tditdase eSlensor yh@vabuaﬁ:bhogg@ﬂm? @9%11];'(gagg%gégugé'gﬁ%%g%%aw 2

The gene fragment amplified by PCR was ligated to the cleavage site
of the plasmid by using Ligation Kit (manufactured by Promega).
The Escherichia coli DHSa strain was transformed with each ligation
reactionsolution,andatzansformanthaxboringtheplasmhﬂinwhich
the PCR amplification product was‘cloned was selected. The PCR.
amplification prbduct was confirmed by DNA base sequence analysis.
By using the recombinant plasmid as a template together Wwith a CcRNA
preparation kit (manufactured by Ambion), cRNA of the calcium
receptor gens was-prepared.
[0052]
[Reference Exampie 2] Preparation of various samples

As L-aminc acid sample, 23 kinds of special grade amino acids
including alanine, arginine, asparagine, aspartic acid, cysteine,
glutamine,glutamicacid,glycine,histﬁdihe,isolegcin@,leﬁcine,
lysine, methionine, phenylalanine, proliné, serine, threonine,
tryptophan, tyrosine, valine, ornithine and taurine (all of those
fromAjinomotoCo-,Inc.),andhydroxyproline(NacaraiTesque,Inc.),
were used. As . D-Cys and D-Trp (Nacarai Tesgue, Inc.) and calcium
chloride, those of special grade were used.
00531

Furthér,aspeptidesample,qulu~Cys—Gly(SigmaAldrichjapan
K.K.), y-Glu-Cys (SNO)~-Gly (Dojindo Laboratories), y-Glu-Ala
(BachemFeinchemikaliénA@),ywelu—Gly(BachemE%inchémikalienAG),
y—-Glu-Cys {(Sigma Aldrich Japan K.K.}, y-Glu-Met (Bachem
reinchemikalien AG), y-Glu-Bbu-Gly (Abu: o-amincbutyric acid,
BachemE@inchémikalienAG),ymGlufThr(KokusanChemicalCo.,Ltd.),
valu—Val(KokusanChemicalCo.,Ltd.),y=Glu—Leu{customsynthesis
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(customsynthesisproduct),y—Glu~Val—Ua1{custom

synthesis product), y-Glu-Val-Glu (custom synthesis product),



The quantitative sensory evaluation test was perforned as follows. As for
standard sol utions of each sweeteners, the foll ow ng conpounds were used.
The follow ng standard sol uti ons have been adjusted so as to have al nost

t he same degree of sweetness as each other. i) Sucrose (5 g/dl) ii) APM
(0.025 g/dl) ill) Sucralose (0.008 g/dl) iv) Ace-K (0.025g/d1) ' 1t
shoul d be noted that an addition effect of the peptides on each high
intensity sweeteners was evaluated with reference to sucrose. [0082]

To distilled water containing each of the above-nenti oned sweet ener s,
y-GQu-Cys-Ay (glutathione), y-Gu-Val-GAy or y-du-Ab g/wa mxedasa
sanpl e ya{GlmeNaéﬁLyatGC@zﬁgomeﬂlﬁWllSt EquéW%ﬁ) , Ne@ﬂ)éctfl 9%‘Pyv an§UEheR each

degree of nt .of QQQM aste @agt@rlaes M@é/mdﬂfctbl tterness
on the s,y ﬂ?ggg{gg@) \PGl 23 ( ¥ whi ch has stronger

e was or a sa
aci dic \,pf”ud{meﬁftalle§hehé1¢pi’e¢réﬁ s%mda?%}ssBPfBEiPSE not~ %Jgﬁt\é?]nlsr‘?gr tES538p

when t Scﬁlrggllg g§oﬁlﬁ§1§)0| V\?—QSleJ'dIaqf—PtrBe (SAAPbR SPhtidONs Vm:;cﬁﬂht)ust ed W th
NaOH t o 1eve

range of 2 Wth respec the s dard
sol ut i o @efvied -a58. <f‘®@‘8¢?3]1 SY?theSl‘Fhé’IggH%Ey Evé?ﬁafﬁ)%%por ctuﬁtét%ﬁ
i nprov hell st BeoROGY) | agler Was pefdtonara tunt By nsids on wieldashs of the

following criteria; a control (obtajned t h. addi Jed ter only
and wi thout-Yddi- ﬁérgl(%%‘%?moﬁ‘én@?ﬁﬁ%ﬁ BREVS&EDT | Heag?d?%e pres 84?3 Sl

i nvent i o) as dek-bRadt ;as O-@oih sl -anth Dyussiongsyhehesns rzmztocasz‘fd (st andar d,
weak: oints; slight weak 1 point;.-slightly,st and
strong: Y‘;(P iYidtls Ghar ZCHég?fﬁeﬁyn?%‘ﬁ)ﬁ;t éjﬁ(ft)Thé ﬁlléhggﬂg% Pc%hélto poi nt
means té‘g%t}{é”selssgﬁaliﬁcbﬁ,s \a-dndyraiastre- | ops owh ngyreffesdis. product) @ﬁld{ he

other hand, the sensory evaluatjon. for the inprav t ofy t taste
was per‘foqurﬁaos‘““v‘ﬁ“tGIJr3”nL‘?L“}2/5t(.’fﬁn FHE h%gl PEPIPRE ;melr o]\%lg%g c?qftugrgﬁé%aéﬁntrol

(obt ai r}@%wa’;z{b addingrafiasstdd bpdnwater aodl yhand hwict Homel eRidicag gt et hi one

d/ f th t o d
R e i i S e Al

poi nt; stighiler strengsed. pd{mtonlazndogtvofﬁbu“@’%m%% hASE8Idef Paetty
respectl e Th Quer  Seo an0 point neans that the sanple has a
bi ttern%g g;(iy?‘q)c?o:?‘ll “ef f'ec % L8LDS As a result of the eval uation,
activitiessSaere w deI y exhl b| ted at the above-nentioned addition

concent rati ongy, LABL €50 6y 10q B R3FBADOW khgoteBUbLS bt oEypicablution
concentrations ear fronhe results shown i

was conshewenk tdvaect féc peptdlded isre PRI éﬂéjéhltsmgv*éﬂt?rbr‘?pé%@ﬁlﬂgg §ybody
" taste- 'HB£9¥éI‘% geggl@é N&od Quenceoncent rakicerithan gf uttat Bicdneion

Further, It confirnmed that the tide of the _present i on
has a b‘lﬁ@@fmgl'sﬁﬁ%%%oé?ﬁ@éf‘o AT RBF AP Hadr e I SFLHeor

pept i de§sQH°§éLd%§ebQ§atﬂBﬁo&ﬁmo;ﬁfs Hhevbéd:yodﬁﬁﬁ aapmdctheuredfcthen . in
the bitter taste, and results in sUer0sq. gl §A84]
Tabl e 6°S8Kpre Jr?)a%:ﬁﬂléé’r‘i’csent Pﬁt C§]7 “'Li!géi@e Tas{ng p!r:i %I I e” " Body
taste Brhif, IASHE Hepes, and pH 7.2.
[0C55] ‘
[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} were dissclved in methyiene chloride {100ml), and the solution
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 hydrochleride,
§.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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Contr ol 0_0 y-Gu-Q/s-Gy0051O-OSS\Neet tas [
: : : _ te is wholly enhanced.
y-Qu-Val-Ay 0.0001 0.5 -0.2 Sweet taste remaining in aftertagte S

suppressed and sharpness is inproved. y-3@u-Val-d

_ ~ar _ ! : y 0.001 1.3 -0.5 Sweet
taste remaining in aftertaste is suppressed and sharpness is inproved. ©
y-AQu-Abu-dy 0.001 0.7 -0.1 Sweettastei senhancedininitialtasteand m ddle

%agtle. Sweet taste remaining in aftertaste is suppressed. y-d u-Abu-Qy

ml), 5% of citric acid aqueous solubion {50 ml * twice), saturated
brine (50 ml), 5% of sodium hydrogen carbonate agueous solution
(50 ml x twice), and saturated brine (50 ml1). The organic layer
was dried over anhydrous magnesium sulfate, magnesium sulfate was
removed by filtration, and the filtrate was concentrated under
reduced pressure. The residue was recrystallized from ethyl
acetate/n-hexane to obtain Boc-Val-Gly-0OBzl (13.2 g, 36.2 mmol)
as a white crystal.

[G056]

Boc-Val-Gly-OBzl (5.47 g, 15.0 mmol) was added to 4N
HC1l/dioxane solution (40 ml), and the mixture wag stirred at room
temperature for 50 minutes. Dipxane was removed by concentration
‘under reduced pressure, n—hexane 130 mi} was added to the residue,
and the mixture was concentrated under reduced pressure.- The

: procedure was repeated 3 times to guantitatively obtain
H-Val-Gly~0Bz1l-HCl.

H-val-Gly-0OBzl-HC1l and Z-Glu- ~-0Bzl (5.57 g, 15.0 mmol)
described above was dissolved in methylene chloride (50 ml), and
the solution was kept at 0°C. Triethylamine (2.30 ml, 16.5 mmol),
HOBL (1- hydroxybenzotrlazole, 2.53 g, 16.5 mmol} and WSC-HCL
(1l-ethyl- 3*(3 dlmethylamlnopropyi)carbodllmlde hydrochloride,
3.16 g, 16.5 mmol) were added +o the solution, and the mixture was
stirred at room temperature overnight for 2 days. The reaction
solution was concentrated under reduced pressure, and the residue
was dissolved in heated ethyl acetate (1,500 m1). The solution was
washed with water (200-m1}, 5% of citric acid agueous solution (200
ml x twice), saturated brine (150 ml), 5% sodium hydrogen carbonate
agqueous solution (200 ml * twice) and saturated brine (150 ml).

The organic layer was dried over anhydrous magnesium sulfate,
magnesium sulfate was removed by flltratlon, and the filtrate was
concentratedunderreducadpressure The precipitated crystal was
collected by filtration and dried under reduced pressure to obtain
7-Glu(Val-Gly-0OBzl)-OBzl (6.51 g, 10.5 mmol} as a white crystal.
[0057]
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1.5 -0.1 Sweettastei senhancedinin tialtasteand niddle tast

- 0. \ _ e. Sweet taste
remaining in aftertaste is suppressed. [0085] Table 7 Sanmple iii)
sucral ose Concentration-(g/dl) Taste Taste profile Body taste Bitter
taste Control 00 y-GQu-Cys-Gy 0.051.00
Sweett ast ew t hgr omt hi senhancedi nm ddl e taste. y-Au-Val-Gy 0.0001

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 eguivalents, 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 reaction solution, 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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0.7 -0.1 Qutstanding sweet taste is harnonized in initial t
aftertaste. y-Gu-Val-@y 0.001 1.3 -0.2 Qutstandi ng sweet ?ngean

hai moni zed in initial taste and aftertaste. y-G u-Abu-Gy 0.001 0.5 -0.1
Sweet t ast ei senhancedininitialtasteand mddle taste. Sweet taste reﬁainihg
in aftertaste is suppressed..-y-GQu-Abu-Gy 0.01 1.0 -0.1

Sweet t ast ei senhancedininitialtasteand m ddle taste. Sweet taste remaining

in aftertaste is suppressed. 0086] . Table 8 Sanple i )
Concentration (g/dl) [ ] mple iv) Ace-K

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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Taste Taste profile , Body taste Bitter tasf-e Control - O 0
y-Qu-Cys-Gy 0.05 1.0 -0.6 Sweet taste is enhanced in mddle taste to
aftertaste. y-Qu-Val-G@y 0.0001 0.7 -0.6

Sweet t ast et hgr owt hi senhancedi nm ddl e taste. G u- VaI Gy 0.00
.001 1.2 -1.
Sweettas e i thgrowt hi senhancedl nm ddl e tast ey d ? 1 ?

50 nl of 1 ug/pl receptor cRNA or 50 nl of sterilized 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
lnjected with cRNA.oF'the calcium receptor or sterilized water was
prepared, and voltage- clamped at -70 mV by the doukle 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>eveneahlghconcentratlcw1ofca101um,ﬁj:wasconflrmed
thatthecalc1umreceptorwasnotexpressedlntheoocytesthemselves_
[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



y-A u-Abu-A@y 0.001 0.5 -0.6 Sweettastei senhancedi nini'tialtasteand m ddle
taste. Sweet taste remaining in aftertaste i s suppressed. y-Q u-Abu-Gy
0.01 1.1 -1.2 Sweettastei senhancedininitialtasteand 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 (I1) A
peptide in which a calciumreceptor-activating effect and a

kokum -inparting activity were found was exam ned for its effects

(i mprovenent of body taste and inprovenent of bitterness ) on products ,

in which high intensity sweeteners are tYpically conbined, by a
quant i tét i Feasersoppcavar ubtisrtadesith [%‘ég\sff te Ca“ﬁﬁ&mqﬁ%%%ﬁ*‘t‘)art Pve

sensory, gzajlllqgteidoaaﬁgﬁw%]@é ReieeaRdans Jolda0esclhspbaratorl mat bgn
st andard soluti on of eac

sweet eners, thefollow n gon‘golt%ndsewecrl% %gg ‘
Thef ol | Ovi Agsbaaddrgssidei vhstan 6l pERMd st e g €at°1'9 have “al nost t he
same de%; of %\Q/%ggggsglgsm@ chyQlighe (L) fMEr OsepdBagirdd )10 ) APM '
(0.02 g/dI)+Ace-K (0.005 g/dl) [ APM Ace- K:8:12 as .a r'a%&% f gdlq}gLra%q% of
sweet nezsjargidq 3csudifwle FOSHOSE §HATHACE KT Hoy g?“gr)
[ sucral 9sg; AGer @8;3 BScfnd ati e , degeebsind SWeetnessiolewdinmPMLC0. 0125
g/ d1) +sucral ose (0.0

) 4 [ dl APM sucr al.ose=1:1_as ratio.,of degrees of
sweet ne@8)]  VieusPNs( 018195 ¢/ Lilfll%%c&a 6@1& '(&eéﬁéigg?gl)@m@k (0. 0063
g/ dI)h [ﬁ%ﬁ%ﬁiﬁ@gﬁgmz:%:olias a#f:a@’i}o otx tiegr €6 M , SWeed Hegs
It shou e noted that an ition_ effect of pepti 08 h of the
hi gh i nf&€hsifly diedterars \@g @J\%ﬂ u léoaslvq\}et htlroe?@r)éngé_ktglgésgcrm. [ 0089]
To di stlheshwat erccam ai bhagieach tofu her sheet eharsliyed(G0 ol g3p
(glutathione), y-du-Val -d Y4 Uy - S 'M@@@gggp,l,@sat
concent ?ﬁ‘f‘?%m‘?‘%’f “9 l.orb(?ﬁ’fciéﬁfa%}% ?é%?ééhscger%:[tt p@eﬁ/@ and tﬁerr] each degree
of the hepsovenenticf hehbedyttastesudd -t hBr PRy efisitl (6 tHhe 16i t t er ness

on the sweet taste was measured, The addit opneffectaoid,hexpepbprles on
each of ?ﬂgnﬁ?@%téf%;@ﬁs:?g sweeteners was éval uated with reference to
Sucroseandtyrosineeachhadiadefinitecalciumzeceptor—actlvatlngeL ect.
Tﬁeactivatingefféctoftheabové—mentionedaminoacidswasreported
in Prdc. Natl. Acad. Sci.rﬁsA, 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), pD-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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As fora sanple which has stronger acidic properties than the standard

sol ution not containing the sanple when the sanple is dissolved, pH of the
sanpl e was adjusted with NaOH to achieve a range of pHO.2 with respect to
the pH of the standard sol ution before use. [0090] The sensory

eval uation for the inprovenent of the body taste was perfornmed with n=12
on the basis of the following criteria: a control (obtained wi th adding
distilled water only and wi t hout addi ng gl utathione and/or the peptide of
the present -invention) was defined as 0 point, and by using the control as
a standard, weak: -2 points; slightly weak: -| poi gt' sl i hét I,r;(/)rstoq,ong: 1
poi nt, Bt ste,omgCy2epoi Pl 8CWed &V et iIThed, CfeSpactrvelY Thethigher score
than 0 point; mepans.that,dhe samledhasna kotadastiemiorpr evinlp eff gt .

On the other 'hand; the sensory evaluation for t eti npr o}\’/terrrsn_td(3_:htn t.he
bitter thastounds PaFGORedM t3H<12 B HEbast @ WF YRe 31 10w hg

criteri g?ca?teqﬁntq_@lu(.@?gag@ﬁd(%t@ﬂddimmﬁicsztsi(lsbzeﬁi—%yew@)mm and w t hout
addi ng g at hi one and/or the pept hgg %a th_eGi)_r_eEJseSntwbn\(ﬁnt\i(_ L MRS

def i nedvaslw-3s hP? Wihd %f%%‘i%@’t( N roTo RS @ st andard, Y weak: - 2

poi nts; (Sh4 %ght):(}’yi’%ﬁi(—"ﬂh'rliﬁ‘@!dmlir $Jrc'[;|_‘_%h{\{ayl §obany:, ¢-pobandrn dA8%sfong: ﬁ
poi nts were defined, respectively. o] t _B8.,po ans t hat
the sanpte—Ffes @ B‘i“‘qt)t'e??‘ig's'g-?'nb]rd@/i)ngsﬁf'%%ﬁ B R %ﬁﬂsgg?r'{egjll{mdf t he
eval uat ;pp-c@st isd i85 wer eew-teby (extibivad atdeche aabove- reht i oned

addi tion concentrations. Table

9'to 12 e ' s atgt ypi cal
concent FARFIMSE & WO RREAESh ?Jnerersé)g&rsf' sggﬁ%%nb@Wﬁ%‘?g%%ﬁ%&to 1%, it was

confi r neHofbaind hespepsi demrof theerpsesent jitnvent¢oendacH 9rashatpody

taste-inproving effect at, a.l r r.afd gl Yt aidy enecikurt her,
it is agBiSV%Hﬁ e %%Eftjt%eeg%gﬁtqcegg%g? Ket ef%}efs%ﬁtg 5 nventr:i@on has a

bi tternesseptiproving effect. In general, the addition of the peptides
provi dez hgg i nprovenent of the body taste and the reduction in the bitter
t ast e, R Esults in a swet taste close to sucrose,q%0091] Tab!cgn9
Sanpl e i[R}fAPMAe BxKnpBe 2 LUSHednetatn@f (i) 0 TaePe $adPE 5-dF Pré™d Body
taste Bi"(g3 8£4£a§égept@ptrol - 00 y-GQu-Cys-dy 0.05 1.0 -0.3 Sweet taste
i s whol f:y ghhanced. y-d u- Vval - Gdy . ] ' :
The effect of peptide for activating calcium receptor was
evaiuated.in rhe same manner as that of Reference Example 10. Each
ofthep@ptidesshownjj}Tableilwasaddedtx)voltage—clampedoocytes
at 1,000 uM, 300 uM, 100 uM, 30 pM, 10 uM, 3 uM, 1 M, 0.3 uM and
0.1 uM, and Ca ion concentration-dependent Cl response current was
measured. Theidwestconcentrationwithnmichcurrentwasdetectéd
was shown inTable 1 as theactivity. Fromthe results, it is revealed

thatthose32kindsofpeptideseachhadafﬁlciumreceptor—activating

effect.
10069]
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0.0001 0.6 -0.3 Sweettastew t hgrow hi senhancedi nm ddl e

taste. Sweettasteremai ninginaftertaste i s suppressed and sharpness is

i nproved. y-Gu-Val-GAy 0.001 1.3 -0.7 Sweet taste remaining in aftertaste
I s suppressed and sharpness is inproved. y-GQu-Abu-dy 0.001 0.6 -0.3
Sweet t ast ei senhancedininitialtasteand m ddle taste. ,Sweet taste renaining

in aftertaste is suppressed. y-Qu-Abu-dy 0.01 1.3 -0.7
Sweet t ast ei senhancedi niniti altasteand m ddl e taste.

Sweet taste remaining -
in aftertaste is suppressed. [0092] Table 10 Sanple iii) sucral ose : Ace-
K=7:3 Concentration (g/dl) Taste Taste profile

Table 1

Number Peptide _ ~ Activity’

1 v-Glu~Met (O} - 1,000 uM

2 y-Glu-Val-Val 1,000 uM

3 y-Glu-Val-Glu 1,000 M

4 y-Glu—-Val-Lys 1,000 uM

5 y-Glu-Val—-Arg 1,000 uM

5 y-Glu-Val-Asp . l,OOQ M

i y-Gilu-Val-Met 1,000 uM

B v-Glu-Val—-Thr 1,000 uM

9 y=Glu-y-Glu-Val 11,000 uM

10 v-Glu-vVal—-NHZ - 1,000 aM

11 y-Glu-Val-ol 1,000 uM

12 y-Glu-Ser 300 uM

13 y—-Glu-Tau 300 uM -

14 walu—Cys(S~Me){O) 300 uM

15 : v-Glu-Val-His 100 uM

16 y—-Glu-Val-0rn 160 uM

17 y-Glu-Leu 10C pM

18 y-Glu-Ile . _ ] 1100 pM

19 y-Glu-t-Leu 1QO M
120 v=Glu-Cys (S-allyl)-Gly : 100 uM

21 y-Glu-Val-Asn 30 uM

22 v~Glu-Gly-Gly 30 pM

23 y—-Glu-Val-Fhe 30 uM

24 y-Glu—-vVal-Ser . 30 uM

25 ‘ v-Glu-vVal-Pro 30 uM

26 y-Glu-Ser-Gly 30 uM

27 y-Giu-Cys (S-Me) , 30 uM

28 v-Glu-Val-Cys ) 10 uM

29 T y-Glu-val-Gln 10 uM

30 - | y-Glu~Abu-Gly 3 uM

31 y-Glu~Cys (S—Me) -Gly : 3 uM

32 y-Glu-val-Gly 0.1 pM

[O070] .

[Reference Exaﬁple 121 Kokumi-imparting activity of peptide and
amino acid te be used in present invention
Typical examples are seiected from y-Glu-X-Gly whererx
represents Cys {3NO} , Cys{S-allyl}, Gly, Cys({S-Me), Abu or Ser,
‘Y—Glu—Val—Y where Y represents Gly, Val, Glu, Lys, Phe, Ser, Pro,
Arg, Bsp, Met, Thr, His, Crn, Asn, Cys or Gln, y-Glu-Ala, y-Glu-Gly,
y-Glu-Cys, y-Glu-Met, y-Glu-Thr, y-Glu-Val, v-Glu-0Orn, Asp-Gly,
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Body taste Bitter taste Control - 0 O -

_ _ : y-Gu-Cys-A@y 0.05 1.0 -0.

taste is enhanced in mddle taste. y-Qu-Val-d §/Jy 0. 0%01 0.7 -0. 30H§r %ﬁ;t
|sgvvhol |y present. Heavy taste |Is suppressed and sharpness is inproved.

y- _u-VaI-GIy 0.001 1.3 -0.7 Harnony is wholly present.Heavy taste is
suppressed and sharpness is inproved. y-Gu-Ab\u-Ay 0.001

Cys-Gly, Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, v—-Glu-Met (O},
y—Glu—y—Giu—Val,y#Glu—Vai—NH;,walqual—ol,v—Glu—Ser,walu—Tau,
y—Glu~Cys(S—Me)(O), v-Glu-Leu, y-Glu-Ile, y-Glu~-t-Leu and
y-Glu~-Cys (8-Me), in each of which a calcium receptor-activating
effectwasfound;éndthepresenceorabsenaeofthekokumi—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 1s
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 ;mpartlng activity
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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0.5

-0.3 Sweet taste is enhanced in initial taste and middl e taste. Sweet

taste remaining in aftertaste is suppressed. y-GQu-Abu-@y 0.01 1.1 -0.7
Sweet t ast ei senhancedi ninitialtasteand mddl e taste. Sweet taste renmining
in aftertaste is suppressed. [0093] Table 11 Sanple iv) APM sucral ose=

é é Concentration Taste Taste profile Body taste -Bitter taste - Control
and y-Glu-val was mixed 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 theresults.
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 . Kokumi intensity )
?O?gi?tratlon Initial and Aftertaste Taste profile
'g_ N middle taste
Control - 0 0 -
B B _ . Thickness, growth, and
y-Glu-Cys-Gly 0.1 3.0 i 3.0 continuity are enhanced.
The effect is weak, but
y-Glu-—-Ala 0.1 0.5 0.2 thickness is slightly
enhanced.
B B Thickness and growth are
y-Glu-Met 0.1 1.2 ‘ 0.4 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 preseﬁt 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. o
The quantltatlve sensory evaluation test was performed as
follows. Tod;stllledwatercontalnlngsodlumglutamate(0.05g/dl
.ihosinic-acid,monophosphate'(0.0S g/dl) and sodium chloride (0.5
g/dl}, each of y=Glu-Cys-Gly (glutathione), y=Glu-Cys, y-Glu-Val
and y—Glu—Vél—Gly was mixed as a sample in an amount of 0.1 g/dl(
or 0.01 g/dl as regquired, and the intensity of kokumi-imparting

activity was measured. As-for a sample which is acidic when the
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-y-G@u-Cys-Ay 0.05 1.0 -0.3 Sweet taste is enhanced in mddle taste.
~y-Qu-Val-dy 0.0001 0.6 rO. 2 Harnmony is wholly present and strong taste -
is achieved. y-Gu-Val-GQy 0.001 1.3 -0.4 Harnony is wholly present and
strong taste is achieved. y-Qu-Abu-dy 0.001 0.6 -0.1 Harnony is present
. Sweet taste is enhanced in
0.01 1.3 -0.1 Harnonyi spresent. Sweettastei senhanced in initial taste and

rn"ddle taste. .

initial

taste and mddle taste. y-G u-Abu-Gy

samplé is dissclved, pH of the sample was adjusted with NaOH to

"pH 6.8 to 7.2 before use.

The test was performed with n=5 based

on the following sensory evaluation scores: control : 0 point) and

glutathione additicn

3 peoints. Table 4 shows the results.

[GO76&]
Table 4
Sample Concentration Ko]lcurlai intensity .
(g/dl) Initial and Aftertaste | 100°US 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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[0094] Table 12 Sanple v) APM sucral ose: - Ace-K=2:1:1 Concentration

(g/dl) Taste Taste profile

Body taste Bitter taste

Control - 0 O

y-Qu-Cys-Ay 0.05 1.2 -0.3 Sweet taste is wholly enhanced. y-GQu-Val-Qy
0.0001 0.6 -0.3 Harnony is wholly present. Heavy taste is

evaluation scores:

control

¢ point and glutathicne addition

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.
[008C]

[Example 1] Actiﬁity of compound to be used in present invention
on sweetness (I) 7

A peptide in which a caicium receptor-activating effect and
a kokumi-imparting activity were found was examined for its
activities(improvementofﬁodytasteandimprovementofbitterness)
on typicél high intensity sweeteners by a quantitative sensory
evaluation test.

[0081]

The quéntitatiﬁe sensory evaluation test was performed as
follows. _Asforstandardsolutionsofeachsweeteners,thefollowing
compounds were used. The following standard solutions have been
adjusted so as to have a;most'the_same degree of sweetness as each
other.

i) Sucrose (5 g/dl)

ii) APM (0.025 g/dl)

iii) Sucralose (0.008 g/dl)
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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suppressed and sharpness in aftertaste is inproved. y-GQu-Val-Gy 0.001
1.3 -0.7 Harnony is wholly present. Heavy taste is suppressed and sharpness
in aftertaste is inproved. y-Qu-Abu-G@y 0.001 0.6 -0.4 Sweet taste is
enhanced in initial taste and mddle taste. Sweet taste remaining in
~aftertaste is suppressed. y-Qu-Abu-G@y 0.01 1.3 -0.8 Sweet taste is
~enhanced ininitial taste and mddle taste. Sweet taste remaining in

aftertaste is s essed. Exanpl e .3]. _Acti.vity .o 0 d. t edin
present i nver%f’i gﬁg%ﬁizﬁgefﬂatt%& &° fclfill%’]lné %a\élhijge%Pi%dgggﬁgmﬂ%gﬁggnggl ci um
r ecept eieatbheati, ng—efll:ectysamd va (kdkurithiimpant i g Cdet-Mailt¢lwerce f ound, and

ci nacal cet which was known to have a _cal.ciumrec I Lyaticn ct
were eXaffi-fe FGF\‘[@h@aF Lt fi%ed (Sia%)rlgvgr?eﬁ%no%%l%ggeﬁ%\éttgfa%d%fofog

! ”pr?Y@GE!IEJ/@H,btrtetsgl’el&til-‘?are)lyon anypitt@n lkiagh ideigers tf Sheetiepepyelmgng
‘guantitative sensory evaluation test. [0095] The_quantitativ
sensor § ehaftiat3 o fast thas 1 PRF PYrHERT a%tO%c}ltlt(?\f@esﬁs OPoFﬁestSéﬁnec?écr aste

sol uti gas @kaeagbBgsweeteners , the follow ng conpounds were used. The
foll owi ng standard sol uti ons have been ad'éuste,d S0 as to, have .al t the

same degree Bf sweét ARdB! asEkch NGEhRT TORY BT SEE PECEFALY SPi 5 HbM Eo. 025

9/dl') standard sélution not containing the sample when the sample is -

dissolved,pHofthesamplesolutionwasadjustedwithNaOHtoachieve

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()pointmeansthattheSamplelunsabodytaste—improvingeffect.

| On the othei‘hand, the sensory evaluation for the improvement

of the bitter taste was perfofmed 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. | _
-Asaresultoffﬁeev&luation,activitieswerewideiyexhibited
at the abdve—mentionfxiaddition 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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iii) Sucralose (0.008 g/dl) iv) Ace-K (0.025 g/dl)

It should be

noted that an addition effect of the sanples on each of the high intensity

sweet eners was evaluated with reference to sucrose.

distilled water containing each sweeteners,

was m xed as a sanple at concentrations of 0.0001 to 1 g/dl,
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and then each degree of the inprovenent of the body taste and the

i t _of the bi - 1]
For oSBT lnfEh At SEF Bhget ol

sanpl e adj usted w th ac
the'kaﬁgiFﬁ CStantirdVso ugE§% Sef

ers\weethntast gy Was-Feasyred. a1so0

As

ic properties than the standard
sol ut i epnidtrmednt-hiani hhet pepsdnpl efwhbs phessafiplievestdiegsbrved, pH of the

h&gv

ore

See

£?gg S-t%?’é Q&Qi@ic‘_ﬁr‘éﬁ

thrsregpect to
e sensory

eval ualdeoit iftiets piveridepy denenpir coferteng: bb dyctiamtet nase perdt bh e dRict-A ofR=12

on the basjs .of the followng criteria; cont.r l bt ai i addi ng
di stil Ilgdthﬁt}%lrtt(ﬁﬁ veghg wit ol Sua%dsl %8 % sarrptlr gfs&gs&g&églggteagsg?ro poi nt ,
and by jggigag the control as a standard, weak: -2 points; slightly weak: -1

poi

bod
evae
on

nt;

strong: |

poi nt,

slightly and strong: 2 points were defined,
respec?P&@%yﬁ The hi gher score than 0 point

means that the Qanpln has a

yarrdst e- i npr
Faat¥on for

ovhhg ekfect

Taste.

On—t he

t faedl; npr oven

el Tof t

H e

Jefér Pand the sensory
r taste was perforned with n=12

the—thasi-s—of
ControL,

t+Hhe—f-ottow

@ Ccrrte

rga. a o

ontrol (obtained wi th adding

di st

ang
-1

b L &8, BT

oosy and W

heouit ad

CHong a S

ampdie}asnasisoebl nedrtagesd. poi nt |

dint:s

ightl

DY, ,U91ng. L He, can

trol as
ystrong:| poi

@ sstand

t _andst

ard, wed

rona.-2p
ORGP

IeealRtasnf rrenaingty GheFyerieak s
PR GA TS U F PR PR d B P RY R

The L ometa1s€0r €

d.ban O poin

{1.3eans

t+tag t he

ifing in aftetrtastcs 157

Sweet Eas‘E?l Tema
S%M _&d (ﬁﬁ élarpness is improved.

bi t
act
cof

terfess=tnpr
WV T RS -YeT e
centrations.

ambgel y exhi
Tables 13 t

H £ £ "
UV ||g crTrecli

bt t7ed at
15 eac

Asa re
tohe abg
h show t

ST @b cd henfamEdal indfial taste and
veddientasone dvaetd k4t rremaining -in -
Faterdagiet & atPPEAIPtal

cor
cor

centrations.

As clear fr

£ et Frat

v-& u-val -G@

pm.the r
y-and ci

e§y£ts S

nacal cet

@gggg%ﬁm@%iﬁ%mﬁﬁ;ﬁ?f;%d

Siéasiﬁggé%sed.

t as

te=Tnprovin

effect—at—a

MOSt

I n gen

the Same concenfration.
al so. confirmedt hat the sanple of the present
bi tt er ngggsijnprovi ng ef fect.

eral, th

Further, it
i nventi on has a

e addition of the sanple

IS

provi des the _inprovenent of the body taste and the reduction in the bitter

taste, T@hderdsults in sweet taste close to sucrose.[0098] Tahle 13
Sanpkeelei ) ASH Copceptsald opt3gedl) Taste Taet e profid e Body taste
it A ¥ se ody itter
Bi tittet’ FAEEE**CQontreol O ooy e
Control - 0 0 = ] . . : ]
Sweet tastewithgrowthisenhancedinmiddie
y=Glu-Cys-Gly 0.05 1.0 0 Laste.
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]
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y-GQu-Val-Ay 0.0001 0.5 -0.2 Sweet taste remaining in aftertaste is
suppressed and sharpness is inproved. y-GQu-Val-G@y 0.001 1.3 -0.5 Sweet
taste remaining in aftertaste is suppressed and sharpness is inproved.
Cinacal cet 0.0001 0.8 -0.2 Sweet taste remaining in aftertaste is

suppressed. Gowth is present

in mddle taste to aftertaste.

G nacal cet

0.001 1.5 -0.5 Sweet taste remaining in aftertaste is suppressed. Gowth is
pr esent bg m ddl e taste to aftertaste.

sucr al 08

Eoficent rat i on(g/ d1)

[ 0099] Table 14 Sanple iii)

Sample . Taste Taste profile

s Concentration

iv) Ace-K (g/d1) Body Bitter

9 taste taste

Control - 0 0 -
Sweet taste 1s enhanced in middle taste to

y-Glu-Cys—-Gly 0.05 1.0 0.6 aftertaste.

v=Glu-vVal-Gly 0.0001 9.7 0.5 Sweet tastewithgrowthisenhancedinmiddle
taste.

v-Glu-val-Gly 0.001 1.9 1.2 Sweet tastewithgrowthisenhanced inmiddle
taste.
Sweet taste is enhanced in initial taste and

y-Glu-Abu-Gly 0.001 0.5 ~0.6 middle taste. Sweet taste remaining in

i aftertaste is suppressed.

Sweet taste is enhanced in initial taste and

y~Glu-Abu-Gly 0.01 1.1 -1.2 middle taste. Sweet taste remaining in
aftertaste is suppressed.

[o087]
[Example 2] Activity of compound to be used in present invention
on sweet taste (II) - -
A peptide in which a calcium,xeceptor—activéting effect and
a kokumi-imparting activity were found was examined for its effects
(improvementofbodytasteandimprovementofbitterness)onproducts
"~ in which high intensity sweeteners are typically combined, by a
quantitative sensory evaluation test.
[0088] |
"The guantitative sensory evaluation test was performed as
follows. As for combination standard soluticn of each sweeteners,
thefollowingcompoundswereused. Thefollowingstandardsolutions
have been adjusted s0 as to have almost the same degree of sweetness
as each other. '
i) Sucrose (5 g/dl) , o |
ii) BPM (0.02 g/dl)+Ace-K (0.005 g/dl) [APM:Ace-K=8:2 as a ratio
of degrees of sweetness]

Sucralose {(0.0058 g/dl)+Ace-K (0.0075 g/dl)

[sucralose:ﬁée—K:7:3 as a ratio of degrees of sweetness]

1ii)

ivy APM (0.0125 g/dl)+sucralose (0.0042 g[dl) [APM:sucralose=1:1
as a ratic 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 sweelness]
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- Taste Taste profile Body taste Bitter taste Control O y-Qu-Val -Gy

0.0001 0.7 -0.1 Qutstanding sweet taste is harnonized in initial

taste and

aftertaste. y-Gu-Val-G@y 0.001 1.3 -0.2 Qutstanding sweet taste is
harnmoni Zed in initial taste and aftertaste. Ci nacal cet 0.0001 0.5 -0.1
Qut standi ng sweet taste is harnonized in-initial taste and aftertaste.

O nacalcet

It should be noted that an addition effect of the peptides
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 senscory 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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0.001 1.1 -0.2 CQutstanding sweet taste is harnonized in initial taste and
aftertaste. [0100] Table 15 Sanple iv) Ace-K Concentration (g/dl) Taste
Taste profile Body taste Bitter taste Control - 0 0 y-Qu-Val-Gy
0.0001 0.7 -0.6 Sweettastew t hgrow hi senhanceddnddl e

As aresult of theevaluation, activitieswerewidelyexhibited
at the above~mentioned addition concentrations. Tables 9 teo 12 each
showthe resultsat typical concentrations. Asclearfromtheresults
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, it is also confirmed that
fhe 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. .
Sweet tastewithgrowth is enhancedinmiddle
v—-Glu-Val-Gly 0.0001 0.6 -0.3 taste. Sweettasteremaininginaftertaste
- is suppressed and sharpness is improved.
— - F -

y=Glu-Val-Gly 0.001 1.3 0.7 Sweet taste remaining in aftertaste is

suppressed and sharpness is improved.

| Sweet taste is enhanced in initial taste and
y—Glu-aAbu-Gily ¢.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-Gly 0.01 1.3 ~0.7 middle taste. Sweet taste remaining in
: aftertaste is suppressed. ) -

[0092]

Table 10
Sample iii) Concentration Taste - i Taste profile
sucralose:Ace- (q/dl} - Body Bitter
K=7:3 g taste taste
Control - 0 i 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. ) He-avy t;s-te is

. . suppressed and sharpness is improved.

\[—Glu—Val—Gly 0.001 - 1.3 0.7 Harmony is wholly present. Heavy taste is

suppressed and sharpness is improved.

o - Sweet taste is 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
y-Glu-Abu-Gly 0.01 1.1 -0.7 middle taste. Sweet taste remaining in
aftertaste is suppressed.

[0093]
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[ Exanpl e 4] Activity of conpound to be used in present
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inmparting activity were found,
calciumreceptor-activatin
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of smeetness] v) APM (0. 0125 g/d1)+sucralose (0.0021 g/d1)+Ace K (0.0063

g/ dl) [ Eyliucralose Ace-K=2:1:1 as a ratio of degrees of sweetness] It
should noted that an addition effect of the peptides
Table 12
Sample v} Concentration Taste - Taste profile
APM: sucralose: (g/dl) Body Bitter
Ace-K=2Z:1:1 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
\/—Glu—Vél—Gly 0.0001 0.6 -0.3 suppressed and sharpness in aftertaste is
improved. ‘
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
1 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

Con sweet

taste (III)

‘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 receptor-activating effect were examined

for their activities

(improvemént of body taste and improvement

of bitterness) ontypical high intensitysweetenersbyaquantitative

sensory evaluation test.

[0095]

The quantitatiﬁe sensory evaluation test was performed as

follows.

compounds

AsfbrstandardsolutionsofeachsWéeteners,thefollowing

were used.

:The following standard solutions have been
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on each of the high intensity sweeteners was evaluated with reference to
sucrose. [0103] To distilled water containing each sweeteners

nmenti oned above, y-A@ u-Val-Ady or cinacal cet was m xed as a sanple at .
concentrations of 0.0001 to 1 g/dl, respectively, and then each degree of
t he i nprovenment of the body taste and the inprovenent of the bitter taste
on the sweet taste was neasured. As fora sanple, the addition effect of

t he sanpl.e on each of the hi intensity sweetener t i.%.h

r ef er eACd UG ESUEP o3, FO have ggg‘ols r{l}ée s%a%%e%ie%hgﬁ%%%%n%%ra%ggl ocﬁrhc
proper bir@srt.han the standard sol ution not containing the sanple when the
sanpl e i s dissolved, p f the sanple was adjusted with NaOH to achi eve a
range 6f PHE2SHE tlv PéSpect to the pH of the standard sol ution before use.
[0104] i1y apm Theozengoy eval uation for the inprovenent of the body taste
was perfornmed with n=12 on the lﬁ;is of the followng criteria: a control .
(obt ai réd)wittisrad@issg ([@i- 908 1%d Mat er only and wit hout adding the sanpl e)
was defiinedask0 (poionts, srd by using the control as a standard, weak: -2
points; slightly weak: -1 point; slightl ,s,tron%: 1 point, and sltrongl: 2
poi nts were déf Fhedldres petad byt TR g SETEEH RANTIE St Se&hs
t-hat tQ%c%agPhﬁup%ﬁg%fPBQ%nE%ﬁQeS&@@E@NéﬁQV@ﬁJéﬁﬁluated.wiﬁaﬂrbﬁ%r@hh%r
hand, the sensory evaluation for the inprovenent of the bitter taste was
per f or med SWICI®S§=12 on the basis of the following criteria: -a control

(obt ai rﬂ%‘égag"]t h adding distilled water only and wi thout adding the sanple)
was defined'as O point, and by using the control as a standard, weak: -2
poi nts: sl i gitl yiskeakled vesient coBlaghiNg exofgeeaenRT it Y FRdYerofdy 2
poi nt s Jyer§ defingd, LESRACHAElY o HifdioVie SCaIRnkhan (0RO oTRaRY that
t he sanpl € has “a I tterness-inproving éffect. As a result of the
eval uatioof, gddti vitbpscierelw dehy ekanbiieel dIrtdre dbdVe ABRECTFEGLL
additiaq oncentrations | e : I pi cal
concentrarTore L bR aand Fi FRREPSnrTs Sheun i et as i 1y v e
conf i r nedtehatasy nasvald-G y and ci nacal cet each has a body

taste i mproviige el feel 81 aliPsh e Sa0R,EoNGeNAbLORe EYELNEan ithd S

al so confirmdd [hHe sanpre of "t e present PRvention has a

bi t t er easrdamar evwilng iefif ectt. domtgenera) ,thehesaangdiet iWerofthicheagwhs €5

provi des the inprovenent .of the .body tast. r Lan iR st itter
t aste, %&ﬁﬁo &Gt ?\éﬁ %%gté\ﬁeestan{p&set e“y i oas&eﬁlsgt%giué‘{lggeﬁpgﬁlgé] afgﬁeg%l%

~ Sanpl e riaingeARM Ate-(K 2=8ii2 HCarcgrtatattiont H{eg/rH Yo fTadtee sTastie rpr ofdllug iorBody
taste %ietftoerre tu%séte Control o o y-Qu-Val-Gy 0.0001

[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

”f\adding 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 cffect. ) '

| 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 Q pdint, and by

using the control as a standard, weak: -2 points; slightly weak:
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0.6 -0.3 Sweettastew thgrow hi senhancedi nm ddl e
taste. Sweettasteremaininginaftertaste is suppressed and sharpness is
inproved. y-Gu-Val-Ay 0.001 1.3 -0.7 Sweet taste remaining in aftertaste
I s suppressed and sharpness is inproved. Ci nacalcet 0.0001 0.5 -0.1
Sweet t ast ewi t hgr omt hi senhancedi nm ddl e taste to aftertaste. G nacal cet
0.001 1.1 -0.3 vaeettastevm'thgrovw hi senhancedinm ddl e taste to

Soncencidti G A G b5 Fasratrs, nEpFak (P PUEEBhGP 8 efre dGdr o ined,
respectlvely' he lower score than 0 point means that the sample
has a bitterness-improving effect.
Asaresultoftheevaluatlon,actlv1tleswerew&delyexhlblted
at the above—mentioned addition concentrations. Tables 13 to 15
each shOW'the results at typical concentrations. As clear from the
results shown.ln'Tables 13 to 15, it is confirmed that y-Glu-Val- Gly
and cinacalcet each has a body taste~improving effect at almost.

the same concentration. Further, it isalsoconfirmedthat thesample

of the present invention has a bitterness-improving effect. In
general, the addition of the sample provides the improvement of

the body taste and the reduction in the bitter taste, and resulits

in sweet taste close to sucrose.

[0098] . .
Table 13 .
Tast 6fil
?;mple Concentration Taste : aste protile
ii) APM 1 (g/d1) Body Bitter
. ) g taste taste
Control - ] 0 0 -
Sweet taste remaining in aftertaste is
y-Glu-val-Gly 0.0001 0.3 0.2 suppressed and sharpness is improved.
Sweet taste remaining in aftertaste is
y-Glu-val-Gly 0'001 . 1.3 0.5 suppressed and sharpness is improved.
Sweet taste remaining in aftertaste is
Cinacalcet 0.0001 0.8 -0.2 suppressed. Growth is present in middle
) taste to aftertaste.
Sweet taste remaining in aftertaste is
Cinacalcet 0.001 1.5 -0.5 suppressed. Growth is present in middle
taste to aftertaste.
[0099]
Table 14
T e fil
$§@ple Concentration Taste - aste protile
iii) sucralose (q/dl) Body. Bitter
: g taste taste
Control - 0 0 - )
Outstanding sweet taste is harmenized in
y-Glu-vVal-Gly 0.0001 0.7 ¢.1 initial taste and aftertaste.
N Outstanding sweet taste is harmonized in
y-Glu-Val-Gly ¢.001 1.3 0.2 initial taste and aftertaste.
. . _ Outstanding sweet taste is harmonized in
Cinacalcet 0.0001 0.5 0.1 initial taste and aftertaste.
] _ Outstanding sweet taste is harmonized in
Cinacalcet 0.001 1.1 0.2 initial taste and aftertaste.
[0100]
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Body taste Bitter taste Control - o0 0 - y-GQu-Val-dy 0.0001 0.7. -0.3
Harmony is wholly present.Heavy taste is suppressed and sharpness is

i mproved. y-Au-Val-G@y 0.001 1.3 -0.7 Harnony is wholly present. Heavy
taste i s suppressed and sharpness is inproved. C nacalcet 0.0001 0.8 -0.1
Sweet taste with thickness and growh is enhanced in mddle taste to
aftertaste. Cinacalcet 0.001 1.5 ‘

Table 15
$ample Concentration Taste . Taste profile
iv) Ace-K (q/dl) Body Bitter
¢ taste ‘taste

Control - 0 0 -

v-Glu-Val-Gly 0.00601 0.7. _0.6 Sweet tastewithgrowth isenhancedinmiddle
taste.

v-Glu-Val-Gly 0.001 1.2 1.2 Sweet tastewithgrowth isenhanced 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
on sweet taste (IV)

A peptide in which a calcium receptor-activating effect and
a kokuﬁi—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.

i) Sucrose (5 g/dl) _ N , _

ii) APM (0.02 g/dl)+Ace-K (0.005 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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-0.3 Sweet taste with thicknessand growh is enhanced in mddle taste to
aftertaste. [0107] Table 18 Sanple iv) APM sucral ose= 1:1 Concentration
(g/dl) Taste Taste profile Body taste Bitter taste Control - 00

y-@u-Val-Gy 0.0001 0.6 -0.2 Harnony is wholly present and strong taste
Is achieved. y-Gu-Val-GQy 0.001 1.3 -0.4 Harnony is wholly present and
strong taste is achieved. : : :

on each of the high intensity sweeteners was evaluatedwith reference
to sucrose. 7
[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<n1thesweettdstewasn@asured. As for a sample, the addition
effect of the sample 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 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.

As aresultof theevaluation, activitieswerewidelyexhibited

at the above-mentioned additioh concentrations. Tables 16 to 19
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Ci nacal cet 0.0001 0.5 -0.2 Sweet taste with thickness and growth is
C nacalcet 0.001 1.1 -0.2 Sweet taste with

enhanced

in mddle taste.
t hi ckness and growth is enhanced in mddle taste.
v) ASM sucr al ose:

Body taste Bitter taste Control

each show the results at typical concentrations.

[0108] Table 19 Sanple

Ace-K=2:1:1 Concentration (g/dl) Taste Taste profile

0 y-GQu-VvVal-dy 0.0001

As clear from the

results shown in Tables 16 to 19, it is confirmed that y-Glu-vVal-Gly

and cinacalcet each has a body taste-improving effect at almost

the same concentration.

Further, it is also confirmed the sample

of the present invention has a bitterness-improving effect. 1In

general, the addition cf the sample provides 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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0.6--0.3 Harnony is wholly present. Heavy taste is suppressed and sharpness

in aftertaste is inproved. y-d u-Val-

-Gy 0.

001 1.3 -0.7 Harnony is wholly

present. Heavy taste is suppressed and sharpness in aftertaste is |nproved.

Ci nacal cet 0.0001 0.5 -0.2 Harnony and richness are present
taste to aftertaste. Cinacalcet 0.001 1.1 -0.4 Harnony and richness are
in mddle taste to aftertaste.

invention in drink yogurt containing high

pr esent
conpound to be used in present

[ Ex

in mddle

anple 5] Activity of the

i nt ensilty %\veet ener A peptide in which a cal ci umreceptor-activating
effectT%%qealgokunl-lnpartlng act|V|ty wer e found and ci nacal cet which
WwWa§ I\II vvn l)U rave—a \.,OI.I Cith [‘a%‘t }JL Ot d.bLI VaLTalg.Ba 5fdf§i‘@t Wl © EXd.Hl lleu | Ul
theb@M@ggﬁggggeskﬁfﬁﬁ%%VQME| o9l bopyi-kaste and inprovement of bitter
taqtie) in a_dran gurt conptatkai ng amtwplcal high intensity sweetener by
a quamirct ative |sensory evaluéation tpst. [0109 The quantitative
sensogy-eMakuat | opodiest was| per f or npeh.as folizacleﬁgmﬁé?pémﬁPTﬁ%iV6&ﬁ¥Fmte
st ardard—seolutier—the f-oHpwng—ecofpounds—mwere
i AR \ ony L& Wholh o rddht WM long taste
st anda@rdvsoft i [dh§%have beenladj ust ptP 4o as| f-0=dawedqal nost the sanme degree
of sweetess as| eagh ot her.[,1) Sucfose (5 pfeby) taatp VAPMERGKORE glidyoewth is
0 ©e ) ) ) enhanced in middle taste.
. ' Sweet taste with thickness and growth is
Cinacalcet 0.001 1.1 0.2 enhanced in middle taste.- |
[0108]
Table 19
Sample v) . Taste Taste profile
APM:sucralose: ?Qr/lgi?tratlon Body Bitter
Ace~K=2:1:1 g taste taste
Control - 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.
. _ . Harmony and richness are present in middle
Clnacalcet. 0.0001 0.5 0.2 taste to aftertaste.
\ Harmeny and richness are present in middle
Cinacalcet 0.001 1.1 -0.4 taste Lo aftertaste.

[Example 51 Activity of the compound to be used in present invention

in drink yogurt containing 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 receptor-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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It should be noted that an addition effect of the sanple on each of the
high intensity sweeteners was evaluated with reference to sucrose. [0110]
To a drink yogurt containing each sweeteners, y-A@u-Val-Ay or cinacal cet
was m xed .as a sanple at concentrations 0.0001 to 1 g/dl, respectively,
and then each degree of the inprovenent of the body taste and the
i nprovenent of the bitter taste on the sweet taste was neasured. - As
fora sanpl e which has stronger acidic properties than the standard
sol uti én RECIESHt diPnPBrn§lthe sanpl e when the sanple is dissolved, pH of the

sanpleiW?sA@gjq@p@g5mnglNaCH to achieve a range of pHO.2 with respect to
the pH of the standard sol ution before use. .

[Olllkﬁ The sensor

“eval uati on f &t sheujdproveneit Wik K& BEdY HEa5t 8Thast pet ot et W 1t Hi=12
.on 1 hee*a?’ﬁ' §£fnd B8 ghol oM B9 GTd ksl e B GRARL £0h 1 (obbaiweth Wit raddieng
distilled water only and w thout adding the sanple) was defined as O

poi nt, tan@éulyocasi-ng the control as a standard, weak: -2 points; slightly
weak: -} peint; slightly strong: 1 point, and strong: 2 points were

defi ned, reépectively. The hi gher score than 0 point neans that the _sanple
has a body t &ste-dmpriowioggréf Fectaining each swreterfers han§l e ls&dgory
eval uallon,far.t g, | gRLoyenRal Of Jf el ek Laskenwas teilormrboy e n=12
on t he “basi's “6f the oflowing criteria’ a control (obtained wth adding

di stil lNed/vdat ercenkytandlwi t Andt thedi agch héegaepl s laaraveres of

poi nt, ,and, by usi th ty b veak. oLAt Sy Ightly
weak: T 80}?%%(3,’ 19 0 tal"i;%/i ?g%goln@r 1 %@?ﬁ ?’r}gﬁégsl%lr ong: tf‘%p% lﬁ?s@\z}veersojgﬂ

def i nedzsrespact ineelsyare@ihe | ower score than 0 point neans that the sanple

has a bittergess-inprovi ffect. |.t...0f.: Jat.i £h
activities mgﬁe %fd%?@mgggﬂ@?%%%Emgf§F§%£§%g§%?%%ﬁ% gﬁ §§gg%%tfﬁﬁp ©
concenttahidans. shakia c20 nshowsrithe mesultile serpig cdlenc dicesamgtliconds. As

clear fromthe result own in.Tabl e 20,. it | fi t hat . . _
y-d u- FarEselyegnd Bl Gdc ot Bot 20T NAS 5%&&}%@%‘?@% rl?{ﬁr%itr?gaé‘e ‘ect at
al nost rihges afe peRNCentrah @Rspfeuwrtt her the pHs cel shecenfandeed tsrdtuttilve
sanpl e_of the present invention has a bitterness-inproving effect. In
gener aPefokE 43Gi-ti on of the sanple provides the inprovement of the body

taste gmditihe reduction in the bitter taste, and results in a sweet taste
close Lo suckgse. (0112 Iatl e 20 Sarple L) R Soneen B gn (el
0-0001w%65performed 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-improving effect. . ‘ _
On the dther'hand, the sensory evaluation for the improvement
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; slightly 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

- 48



-0.2 Sweet taste remaining in aftertaste is suppressed. y-Gu-Val-Ay
0.001 1.4 -0.5 Gowmh is present in mddle taste. Sweet taste remaining in
aftertaste is suppressed. Cinacalcet 0.0001 0.5 -0.2 Sweet taste renaining
in aftertaste is suppressed. Cinacalcet 0.001 1.6 -0.1 Thickness is
present. Sweet taste renmmining in aftertaste is suppressed. |Industrial
ﬁ\pplhi cability [0113] The use of the sweetener, in particular, the
igh intensity sweetener such as aspartane in conbinati.o i.th the
conpoufd HPREVE - FENET OREFeREPt bF LAEPNTERFRG L ePPECt ,T%}?Qﬁ’ édtoa%ﬁ?"st hi8%ani no

aci d or.otNe+pept ikdes JaMPEOMEsnHE her bogdy. t asd e1 8k rihabihbeafediaisieshbwhhe
high intensity sweetener such as aspartame. The sweetener of the present
i nvent ienTapl € R thasttie comdrigred bbay 4sts Vadd Pitt 8B e gtek ﬁ@cgweet
taste gan be widebycutikjzedifigregenar al f0eds: sHehsas bevecagestand . wat er
i ces. Farther, the conpound having a cal ciumreceptor-activating

ef f ect Feahhbe, viitde v Lgd ¢opbirasd shahddia 3480 by ehtt apabt e bf “IVAPEe9ing
the bogystaghe a0d e bihish dastecol. the, suagtancrund aapact beuatnet he
hi gh intensity sweetener. CLAl 1. "A sweet ener which conprises a
sweet sabpilancecahdea denpopndvisaenige € ahei bedy deeftoprnddths 46PHG LePPect .
2. The,sweel Nl Ac¢aLdiNaha ClalfRd . aeeld. the conpoyad £aupibses one
or moré kinds of am no aéid or peptide selected fromthe group consisting
of y-.Glu-X-G@y where X represents an am no acid or an am no acid

deri vat[b\i A d u-Val -Y where Y represents an amino acid or an amno acid
derivatirve, y-d u-Al a, ‘

Table 20 ,
i3 T ; i1
Sample ii) APM Concentration Taste : | Taste profile
(g/d1) Body Bitter
taste taste
Control ) - 0 0 - -
5 t remaini in aftertaste is
y-Glu-Val-Gly | 0.0001 0.5 0.2 west taste ng i aste 1
) suppressed.
: Growth is present in middle taste. Sweet
y—-Glu-val-Gly ; 0.001 1.4 -0.5 taste remaining in aftertaste is
suppressed. -
. Sweet taste remaining in aftertaste is
Cinacalcet 0.0001 0.5 0.2 suppressed.
. Thickness 1s present. Sweet taste
Cinacalcet 0.001 1.6 ~0.1 remaining in aftertaste is suppressed.

Industrial Applicability
[0113]
The use of the sweetener} in particular, the high intensity
sweetener such as aspartame in combination with the compound having
" a calcium receptor-activating effect, preferably the amino acid
or the peptide, improves the body taste or the bitter taste of the
high.intensity sweetener such as aspartame. The sweetener of the
presentinventionwhichhasthejﬂprovedbodytasteandbitfertaste
of the sweet taste can be widely utilized for general foods such
- as beverages and water ices. _ )
Further, the compound having a calcium receptor-activating
effectcanbewidelyutilizedésanadditiveagentcapableofimproving
the body taste and the bitter taste of the sweetener, in particular,

the high intensity sweetener.
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y-AQu-Cys, y-Au-Met, y-Au-Thr, y-Au-Val, y-Au-On, Asp-dy, Cys-Qy,
Cys-Met, Ju-Cys, Ay-Cys, Leu-Asp, D Cys, y-Gu-Mt(0),
y-AQu-y-3u-Val,y-d u-Val -NH2, y-3 u-Val -ol ,y-d u- Ser, y- d u- Tau, ,
y-AQ u-Cys(S-Me)(0), y-AQu-Leu, y-AQu-Ile, y-Au-t-Leu and y-d u-Cys(S-M).
3. The sweetener according to claim2, wherein X represents Cys(SNO,
Cys(S-allyl), dy, Cys(S-Me), Abu, t-Leu, Ce, A b, Pen or Ser, and Y
represents Ay, Vval, du, Lys, Phe Ser, Pro, Arg, Asp, Met, Thr, His,
On, Asn, Cys, @n, AyA or LacA 'CLAIMS 4. The sweet ener accor di ng to
claim2 or 3, wherein the conpound is selected fromy-Qu-Val-G@y and

y-d u- Abu-d 5. The sweetener according to angone of clains 1 to

4, wherein t%e Asqieet tMS RRCE COMDT 3RS 2o T SHBF BARFRAL Y CSTBSHAfce

Sel teCtEQVEEQ%Bm@lgﬁloﬁ!gcgﬁrll%ksbbﬂgvgf:1ﬁ§]p@3'ftf@@5@1 sucral ose, acesul fame K,
neot ane

N-[ N-[ 3- ( 3- hydr oxy- 4- net hoxyphenyl ) propyl] - a- aspartyl] - Lphenyl al ani ne

1- met hyl e5t§r’T§@C§$@éﬂéhe§ta%€cﬁﬁdﬁngqabr Ehbziim , thawetid rendorpaehl n.
6. An additive agent to be added sweet substance for i npr OVI ng a body

tast e opmphéssaeene m@pmc&nm@ﬁ %@ﬁ}j?laé?é@ arcorpbtiRl ATt AFSMum
recept %Eggkb}ﬂgt };BHS%E% of —Glu — A% %@lﬂe' ycer@%@eeh@sbgnaqg%oto a

sweet su anc i nprovi ng bitter taste of the Sweet substance, which
conpr i sesdaor ompountnd g g i%ﬂmmv%cem@ué@l%twhﬁ}@efff EEPTeSABSTRACT

The bo x gﬁ%ﬁgcg§l§ Swest ener cgf U | £ 3parL .- aSUcr 3Lese g1y,

asesul is |rrprove ending a sweet' substande’'with an~am no
acid og- Glpeﬁysdevhéﬂzuﬁyeam ef—Géut—bef,acft-lG\lazt-Nﬁ@,avcéll@r@ﬂfﬂrreéé@ré?ﬂmuch

- as vy wh el n £s api.ho n OM%G&I
deri v%?”ve?gyy é’ gi( %g;é %Tgé Fg%(egléﬁtégéh%agnfy% XZI ﬁor P4t n
aci d derGvative)lu- ya(BI Uf—;mm VS&lGN}waG]inaJL{Oﬁs,, Y’yGHltlSMeI Y-la-0athr ,
y-du-Val, y G Y, : S,
Leu- As¥ Ebc&' L@ﬁe’ (i (o ey &% le' \g\}?}u%ﬁ% and
y- A u- Vaciol—cyy-(@—MeSer y-Ad u- Tau y- A u- Q/S(S— IVE)(O) y-Qd u- Leu,
y-Qu-lle, y-Gu-t-Leu, y-GIu-Cys.(S-I\/E) , etc. -
- 3. The sweelener according to claim 2, wherein X represents
Cys (SNO), Cys(S-allyl), Gly, Cys($S-Me), Abu, t-Leu, Cle, Aib, Pen
or Ser, and Y represents Gly, Vval, Glu, Lys, Phe, Ser, Pro, Arg,
Asp, Met, Thr, His, 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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7. An additive agent to be added to a sweet substance for
improving a bitter taste of the sweet substance, which comprises

a compound having calcium receptor-activating effect.
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