DESCRIPTION LOW-FAT FOOD Technical Field [0001]The present invention relates to a low-fat food,
and a taste improving agent to be used for imparting fat-like richness and smoothness to a taste of a
low-fat food. Background Art [0002]In recent years, attention has been focused on problems
associated with lifestyle-related diseases due to excess intake of calories and fat . In the food industry,
under such a background, there is increasing interest in low-calorie, low-fat, non-fat foods, or the like
because of diversified consumer needs and growing health consciousness.. On the basis of those
demands, products have been developed in various fields. However, because the fat essentially has a
great contribution to food palatability, the ger?grgFl%gtpeTim&N-fat or non-fat foods is plain or bland, is
weak in kokumi, and also is weak in fat-derived richness and smoothness, leading to a problem of the
low-fat or non-fat foods. In the present circumstances, gepsgmer preferences are not sufficiently
satisfied. Further, in the field of dairy products, in particular, although there are many product
groups in which mi k fat is replaced with vegetable oil and fat or the like, the difference in the taste is
clearly extihitediinarianyicases. Thus far, various efforts have been implemented in order to solve
the above%-mi?ned prop!%ng.lrjéosr%@nm%, in‘?’L'SHOP %} g(?gg pEodLéct t‘p_e£ea %r% gé%mplifi%d: a
taste improvement method by incorporating a water-soluble dietary iber]%eatent ocume’ntaﬁ; a
quality inforovehfenfemdd by asiRg a ERAficaty:fhédifictisiarch bR thédike in-ésmibisdtionsPatent
Documents @ aineb3): and adasie impravementmethot-hy-using agayd{Patent Document 4). Further, in
relation to a fat replacer, various technologies, such as a technology for a oil and fat composition
focused on its constituent fatty acid (Patent Document 5), have been reported. However, in all
cases, inAE pEaseAt Birdbiitstances, consumer demands are not sufficiently satisfied in terms of

palatabilisuchias a fragrance: a-dlaveraa taste; aad aitextures atin terms-f prodyetiom steps and
prices asawel%%otog&%e%%wiiilef thetc Icium r_fc%ptgré{v,hich Is also,called Calcium Sensin

Receptor (%Sa IS a recéptor c:bngigtlﬁ/g §f 1,078 amind Jaéi‘ag,sv?/r%c(ﬁ% ctasdifisd Rto the-858s ¢ of
seven-transarehibians redpters ( G protbin-toagled receptoy ; GRERY sClonimly af theyemedor the
calcium regeptor wasyapartecsinl993-(Nenpatent docyment1), and the, calcivgyrecgptor isknown to
cause va%ious cell responses vj%elevation of intracellular calc;gtm level etc. when being activated with
calcium &2 T nidieotide sbyiEnESFIRE fufan RAIBTUNT fecebtor fOREEISEd \FET GefBank
Accessicnrie. N 008388 anddsiwell corsserved. anfong@animals s[0604]T he abowve deerdioded

calcium recepior May: A6tte, REOMALR QN sUpPess Riglogicakfunclions. Thergfore.at present, a.
therapeutic a%f?nt that utilizes an activating action on the calcium receptor and a therapeutic agent that
|

utilizes ah ihitsitofy tiBn b the’ CdUTeCamsT Hré Bbbropriately USE tife thatent b
neurologidat diseases, hapatic diseasesy cdrdiovascular -diseases pdige stive Systenvdiseases and
other disegsgs, fepending.on, patholgical conditions for example 4the calcipm recepiarhgs, functions
to detect increased blood_calcium level in the parathyroid, and suppress the secretion of the
parathyrSTHOMABRE TP TH 16 &8e ECHTe BISHR R Bm feval L Pherdfbre® Antetiect B rédiitity the
blood calciunt: level isceqracted dora-calcitareeeptorcactivator: it has deem actuadly clarfied that when
the calciumggeeptor actiyator is used.tg treat secondary hyperparathyroidism in a hemodialysis
patient, it reduces the PTH level without elevating the calcium and phosphorus levels. [0005]Since the

functional analysis’6fthE Talcium Féteplor fad beén CBAdUCIES ATATTFfor chltidid hoifebstasis, the
applied researches, thereforey baversp farcdainly focuspd am honecmetabalic diseasespn which
calowm eauiationds inylyedioweyel, It s Becdig clear lhat M. calgmLiecapior I widgly
distributed in living bodies other than the parathyroid and kidney from the results of genet ic expres s
ion ana [{3&< &tc NSt FRERdSEmentst2 dnd B), B posdibififies thereof for being involved in
various biologicat functioas ane causesofdisenses have bepn propeset merexample, it isispeculated
that the calci ceptor is.invalved in the functi f the liver,heart, lung, gastrointestinal tract,
Iymphocg?e,é;gr?d%aﬁglrgaés%8#1% iﬁl\%e}ﬁ%rg%%%ﬁgof)n(rjse%qéﬁrtn%ﬂ(/entﬁfgnra?s% iF vie%c’orﬁ’?rrf%3 %%% fhe
calcium Feteptoriy eRpredssdin-a Wit Tange 8f EissuEslin fidifig bodiesay tehalysniPRRIBE Ektracted
from eagleeftatitisspes ushgRT-RPER: & ramiihe above-meptienet: vewpegints; the-valves ehactivators
and inhihitors of the calcium receptar, are presently rapidly increasing for applications. [0006]
Moreovgéﬁ\uégdedﬁ%orﬁé baﬁ:iu%l,{iaﬁgﬁs gﬁn&réas% Iélaélogglin%err@a?ié]n, as}l]é% 63 ides such as
polyargifiterpsigamirezeeh bt epemting cCAminb deits uchkasiphenyieiaiing amd sobfefthhave
been repertadasealcipin recentor astivalors iNan-paiepbdesumantd « NeerpajensRacumgat-5
reports t ggglg%aghigg%&y-(e}%%Cﬁ-Gly a I% molecular w igf%t‘pegtide, is a CaSR actjvator, but does
not mention in"any way aHf)ossibl ity“for 4SR'fo'de inVolved ntaste rESe&ioﬁ?fooﬁ% {tUs$ar, it has
not been known that an amino acid



or a peptide having a particular structure is useful as a calcium receptor activator. In addition, it has
not been known that an amino acid or a peptide having a calcium receptor-activating effect may impart
fat-like richness and smoothness to a taste of a low-fat food. = Patent Document 1: JP 2006-158232
A Patent Document 2: JP 2004-215563 A Patent Document

various technologies, such as a technology for a coil and fat
composition focusedonits constituent fattyacid (Patent Document
5), have been reported.

However, in all cases, in the present circumstances,
consumeyr demands are not sufficiently satisfied in terms of
palatability suchas a fragrance, a flavor, a taste, and a texture,
and in terms of production steps and prices as well.

[D003] Meanwhile, the calcium receptor which is also callied
Calcium Sensing Receptor (CaSR) is a receptor consistingof 1,078
amine acids, which is classified into the class C of
seven-transmembrane receptors (Gprotein~coupledreceptor; GPCR) .
Cloning of the gene for the calcium receptor was reported in 1993
(Non-patent document 1), and the calcium receptor is known to
cause various cell responses via elevation of intracellular
calcium level etc. when being activated with calcium etc. The .
nucleotide sequence of the human calcium receptor is registered:
with GenBank Accession No. NM (000388 and is well conserved among
animals.

[0004] The above-mentioned calcium receptor may act to
promote or suppress biological functions. Therefore, atpresent,
a therapeutic agent that utilizes an activating action on the
calcium receptor and a therapeutic agent that utilizes an
inhibitory action on the calcium receptor are appropriately used
in the treatment of neurological diseases, hepatic diseases,'
cardiovascular diseases, digestive system diseases, and other .
diseases, depending on pathological conditions. For example, -
the calcium receptor has functions to detect increased bleed
calcium level in the parathyroid, and suppress the secretion of
the parathyroid hormone {(PTH) to correct the blood calcium level.
Therefore, an effect of reducing the blood calcium level is
expected for a calcium receptor activator. It has been actually
clarified that when the calcium receptor activator is used to
treat secondary hyperparathyroidism in a hemodialysis patient,
it reduces the PTH level without elevating the calcium and

phosphorus levels.



3: JP 2004-267160 A Patent Document 4: JP 2006-180792 A Patent Document 5:JP 2002-138296 A
Non-patent Document 1: Nature, 1993, Vol. 366(6455) 'pp. 575-580 Non-patent Document 2: J.
Endocrinol., 2000, Vol. 165(2), pp. 173-177 Non-patent Document 3: Eur. J. Pharmacol:, 2002, Vol.
447(2-3), pp. 271-278 Non-patent Document 4: Cell Calcium, 2004, Vol. 35(3), pp. 209-216
Non-patent Document 5: J. Biol. Chem., 2006, Vol. 281(13), pp. 8864-8870 Disclosure of the Invention
Problem to be solved by the Invention [0008]An object of the present invention is to provide a low-fat
food to which fat-like richness and smoothness are imparted. Means for solving the Problems

[0005] Since the functional analysis of the calciumreceptor

has been conducted mainly for calcium homecstasis, the applied
researches, therefore, havesofarmainly focusedonbonemetabolic
diseases in which calcium regulation is involved. However, it
has becdme clear that the calcium receptor is widely distributed
in living bodies other than the parathyreoid and kidney from the
resultsof geneticexpressionanalysesetc. (Non~-patent documents
2 and 3}, and possibilities therecf for being invelved in various
biclogical functions and causes of diseases have been propcsed.
For example, it is speculated that thecalciumreceptor isinvolved
inthe functionsofthe liver, heart, lung, gastrecintestinal tract,
lymphocyte, and pancreas. The inventors of the present invention
alsc have confirmed that the calcium receptor is expressed in
awide rangeof tissues inlivingbodiesbyanalysingRNAs extracted
from each of rat tissues using RT-PCR. From the above-menticned
viewpoints, thevaluesof activators and inhibitors of the calcium
receptor are presently rapidly increasing for applications.
[0006] Moreover, in addition to calcium, cations such as a
gadoliniumcation, basicpeptides suchaspolyarginine, polyamine
such as spermine, amino acids such as phenylalanine, and so forth
have been reported as calcium receptor activators (Non-patent
document 4). Non-~patent Document 5 reports that glutathicne
{(v-Glu-Cys~-Gly)}, a low molecular weight peptide, is a CaSR
activator, but does not mention in any way a possibility for CaSR
to be involved in taste reception.

10007 )] Thus far, it has not been known that an amino acid
or a peptide having a particular structure is useful as a calcium
receptor activator. In addition, it has not been known that an
aminocacidorapeptidehavingacalciumreceptor-activatingeffect

may impart fat-like richness and smoothness to a taste ¢of a low-fat

food.

Patent Document 1: . JP 2006-158232 A
Patent Document Z: JPp 2004-215563 A
Patent Document 3: CJP 2004-267160 A
Patent Document 4: JP 2006-180792 A



[0009]The inventors of the present invention have found that an amino acid and a peptide each having
a calcium receptor-activating effect in the process of searching a calcium receptor activator. The
inventors have further found that the amino acid and the peptide may improve a taste, in particular,
fat-like richness and smoothness, of a low-fat food. Thus, the present invention has been completed.
That is, the present invention provides the following: (1) A low-fat food, wherein a compound
having a calcium receptor-activating effect is added thereto at a final concentration of 1 ppb to 99.9%
by weight; (2) The low-fat food according to (1), wherein the compound is one kind or two or more

kinds of @n@gnatciq?oocr Lpn%glt!g(j]e%s:elected jg)lrug \&/{gﬂggrggg f%siﬁting of y-QIu-X-GIy (X represents an

amino acid or an amino acid derivative), y represents an amino acid or an amino acid
derivativéloy-Gla7a y-BRFGRE Y GII-CYs: §iak-Met AR G Thr SR G IR Vab y-318-0m, BspiEly,
Cys-Gly, €yis=-Met; &liu-Cys caleeys, LeUsASE REYs -GIlu-Met@®).0, vol. 165(2), pp.
y-Glu-y-ﬁJ]Lg-\_/itb3 -G1lu-Val-NH2,y-Glu-Val-ol,y-Glu-Ser, y-Glu-Tau,y-Clu-Cys(S-Me)
(0),y-Glu-Leu,y-Glu-lle, y-Glu-t-Leu, and y-Glu-Cys(S-Me); (3) The low-fat food according to (2),
wherein tiernX B2CystSND) coystsallyl), Bl Cys(Shey st H ew Tle, Mbe Pert 6 $ér, Bhd the Y
is Gly, VaJ,Glu; Lys.2Phe, Ser, Pro, Arg, Asp, Met, Thr, His, Orn, Asn, Cys, Gin, GlyA or LacA; 4)

The low-tat food according to (2) or (3), wherein the compound i lect om up consisting of
y-CIu-VaH@WW@Tu-RBﬁ-‘é]?;”t ) ES)Cﬁiellov%-‘?£%§&laccg§d§r%g to?ﬁ;{ bneg:)\g églg)s)tb (@Fwherein
the low-fatféead includes one kind or two or more kinds selected from the group consisting of a dairy
product, g food,ceniaining animalail and fat and/or veggtable o and faty and aneemulsified foad;

(6) A taste improving agent for imparting fat-like richness and smoothness to a taste of a low-fat food,
which coftfpfised & mpound having a calcium receptor-activating effect. Brief Description of the
Drawings [0010]FIG. 1 shows a graph illustrating an action of calcium on a calcium receptor. The

human c?ggjm receptor 8?'\'&‘@6‘_% injected into Xenopus laevis oocytes by microinjection. Values of

intracellular response currents which flew when a calcium chloride solution was added at an arbitrary
concentrafGPWeR: reBorddd SPHE MAxmUM YEIuE™SY fiftfat&ifular currents was defined as a response
current valugo i was confimegithatono reBpohse wae observed e oodydes injected pithdistiled water
by microipjeetion gs g gaptrole 1,2 iawsa granh Hustialig anectian ghan Farng,aeid on a
calcium receptor. The human calcium receptor cRNA was injected into Xenopus laevis oocytes by
microinjethiert MedGes of intracellular response currents which flew whena 10 mM. L-amino acid
solution was added were added. The maximum value of intracellular currents was defined as a
response current gglgesgyv‘g§ confirmed that ng response was observed in oocytes injected with
distilled water fgy microinjection as a control’ FIG. 3 shows a graph illustrating an action of a
0-amino &8idbhIa calciur ReceprorMHeRUNah QB AHIRRE ot~ ERINA al FijEctettintd Yehbpus
laevisoogytes: ky micraipjegtion v/ aluescqfintracelulanresponseycurrents which flew when a 10 mMm
D-amino acid solutlopav%%s. addéad were-recaorded. The maximum.value, of intracellylar currents was

. receptor ivatl =] i o) %
defined asa ré?sponse curren? vaf&g. ?t was con |rme<§la tﬁat no response was obsertved in oocytes

injected Wit diztiffad welek by FeicroinjE&tforl Ay § e6RES]. a2 v a6 gtdHotvste R htitastrdting an
action of &-peptidecona salgium eeceptor : Hlae humanealcire racepter eRNAWaS injected iniq
:Xenopus Jaevis oocytes by microinjection. Valyes of intracellular respanse. currents.which flew when a
peptide sb‘ﬁ?tio%lvga@)s/ 5&&9%&1 atan gl%l rasr@%cg%%éln?rsa%bnow’irae ?eoc%r eadt. %Oﬁﬁeélximivérﬁ si’/élugew of
intracelluparctrehtsiwasddiined alasreBpemseccunieheidlde. It was confirmed that no response was

observed in oocytes-injected with-distilled water; by micrainjectionas acontrgle following:

(1) A low-fat food, wherein a compound having a calcium
receptor-activating effect is added thereto at a final
concentration of 1 ppb to 99.9% by weight:

(2) The low-fat food according to (1), wherein the*:bmpound
is one kind or two cr more kinds of amino acids or peptides selected
from the group consisting of y-Glu-X-Gly (X represents an amino
acid or an amino acid derivative), y-Giu~Val-Y (Y represents an
amino acid or an amino acid derivative), y-Glu-Ala, y—Glu—Gly,

yv~Glu-Cys, y-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-0Orn, Asp-Gly,



Best Mode for carrying out the Invention [00111Hereinafter, the present invention is described in
detail. The present invention is a low-fat food conta ining a compound, preferably a peptide or an
amino acid, having a calcium receptor-activating effect. Further, another embodiment of the present
invention is a taste improving agent for a low-fat food which is added to a low-fat food for imparting
fat-like richness and smoothness to a taste of the low-fat food, and which contains a compound having
a calcium receptor-activating effect. The taste improving agent for a low-fat food of the present
invention has an effect of improving fat-like richness of a low-fat food when being added to the low-fat
food bef ating, Further, still bodiment of the pr t inyention is alow-fat foad,in which
the tasteqlfr%gro%?r%’ agg%t %gg'lc;%v]vfg]te?c}g%ch%glrigxg h%gr%r%ﬁg d krgv?n%%é c\‘élc(lgtc]ir\{r% ) '
receptor-activeing effieeti¥atded. 0032 EFiVst LthliEmino dciff 6F thepgeptitle havifigea Ealerin
receptor-activating £ffect is desgribed; v s ( Ihednvenfars of the-presenfdavention\have joundsthat the
amino acidmgtrlthg P tide havigg a_%ii‘id‘i receé)_'ggﬁr-e}c;ivating effect may impart kokumi to a food. In
general, the term "koKunii* meand ataste tHat Eanngt Be expressed by five basic tastes, which are
expressed by swéét tadies saltytastel séaradstechittefiaste, and Uamivivewlich nidrginal thstes of
the basiciastesygtich as thickngss, growthdmputhfylnessheantinuity, andhaemony-as well gs the
basic tastes are enhanced. The inventars of the present invention have found that the compound
having a%%[%fun%]?e%gﬁtbr%ﬁv F?g %fﬁe%t%’inY&a t kg’aﬁﬁﬁi, Wﬁartﬁ:ﬁfé?, fiftfika richne8s dnd
smoothnéssto dlow-fal foad. Hi s Théterm Aew-fatfged" uskd in theypresentlinvehtion means a food
which originally coptaing fat; Byt the fatcontent of whichis reduced, The tesm "fafhas used hgrein has
the same meaning as the term”oi 1 and fat", and encompasses both of narrowly-defined fat, which is a
solid, and PAH/BI Hhich 7€ & it At orfal tenSerattte CEire: Cthiedal incluides otk of Srithal fat
and vegetableyaiG 1 u—-Ahe-a@iigo acid or the peptide to be used in the present invention may impart
fat-like richness a{n)q spoathness to.a f@tz%)@tz‘aé@gg ;Qﬁqltg atg)regltgr qg&@jqj‘lgrd?yl_&n& geggr}dflng on

the fat content. Thus, the extent of the "reduction” of the fat content’is not limite wever, from the

viewpoint 8F&T éftect st infpaningtfak-festrichiess IGraared ' fodihavifg Asmalfe &t Edtitent
than a canweational sintitar fatseontaining faed; svhichiisnot sulzjected to therpracessing:fof sedlcing
the fat comients ; »; FUTR Ja impar ‘Bl lie dehoess and smagtiness! enooraasses Lot of giving
fat-like richness and smoothness to a food having nearly-imperceptible fat-like richness an
smoothn@8s, A ehhanging f&9ike richness and smoothness which are inherent to a food. The
phrase "improvementofifatlike riepnressiang smonthriess"iagusedihesein:also has the samesmeaning.
Specific exameles of ficlow tat faod inglude: 3 dairy product suah,as cow ik, Jogu utter and
cream; a food containing animal oil and fat and/or vegetable oil and tat, such as margarine, milk for
coffee, sAGEE AngFotir ahdchrferfidlsifie s FootEstiRA E3aréssing’ and- Ry 8iridse: {0013]Meanwhile,
the term " fat- 1 ike richness" as used herein means richness mainly in middle taste to aftertaste which
is felt whﬁ%rgia fgt-ﬁggtainir\%gcfggg iso%atg%.eF%tpe{f itple ferm "smoothness"” means mildness and
roundness which aré felt when a fat-containing food is eaten. In general, when those two are
combined?8ticky taste afd fastihd provisuhcecRant fathy tasteadré flt 3 the Ficuthot arlfdhe
tongue. The sense pf tagte variespvith:-the etapse pitime akerthe start:of eafing andigigequestial 1y
call ed, from Ei}rgrg]eegiatgltyoaf}% I;[ge stargtgfeeaiing s in(i:tia,g éasst mrglddcle (tjasrtle,eagg .a})ftertas{/eé il' hose are
relative NotiONS, and %yplcal Y, Inffar tasté, middle taste; an é’ﬁer%aslfe are’tastes Which are fefo to2
seconds? 8 t6- Bseconds, FANES secoPdS BF Ratet afte e tHeSstath o datihgerespaively. Hedaidafter,

except ferthe case whete, fat-like wighnessand smogthness are-daseriped i eerphipation fhese are
simply describe% as "fat-@ke richness” coIIecti\{LeLII\gin same cases. tLOALOI’MLThe term "calcium receptor" in

the preséﬁtcdjers ﬁ&ron mga%s rgaré(éher%}fcfpr that is"Calléd caltium™ ensn?g ﬂgce%ilorr)féggﬁ) R \Sio
belongs e therstds € of sever-traasmembiaiietreceptons: Theltewn ¢ cafoium rateptdrtactivator” in
the presentgdescrptiqnmeans aspbstangedhatipinds torfhe abave-mentioned calcioyrecepiar to
activate the calcium receptor. Further, the phrase "to activate a calcium receptor” in the present

descriptioh Mears RS idandl bifids 0 aCAIdidMm receptor to activate a guanine nucleotide binding
protein, to therel§ittangmitlacsignal. bhraddition) thesterm t'éalgiuanrecepicractivitgrmbeansithat the

calcium receptortransmits fhg signak n+ AN the Present descrntion, fach amine acidand gauno
acids forming each peptide are L-aming acids unless otherwise stated. [0015] <1> Cor{}gound having

calcium ?&%%%F%t%ﬁﬁg)éﬁ@@jus laevis cocytes by microinjection. lues

of intracellular response currents which flew when a 10 mM L-amino

acid solution was added were added. The maximum value of



The compound having a calcium receptor-activating effect maybe an amino acid, a peptide, or
derivatives thereof, or various low molecular weight compounds as long as the compound has an
effect of improving fat-like richness of the low-fat food. The compound may also be a novel compound
obtained by screening. For example, the compound may be obtained by reacting a calcium receptor
with a test substance, and detecting a calcium receptor activity. It is preferably confirmed that the thus
obtained compound has an effect of improving fat-like richness of the low-fat food. [0016]Hereinafter, a
method of screening the compound having a.calcium receptor activating effect is specifically
described, but s notfimited to {bs. following, steps: ;1) easuring a.calciun regentor actity. by adding
a test substance to a measurement system of calciumreceptor activity for measuring the calcium
receptor activiiF 29 eérhpafngtd cdlciim REBFIF Aciivity Ehradting OBt sUbstancE With a
calcium recepioraciivity whenhbeing:freg,ofthe test:substanes; and 3). seleatingithe test substance
exhl_bltlng a high %aflglyngres eg&osf-sélmu}!%thg %(ifli/lt)é ¥V£‘§Q :Ekr]le teasgtl sg%sct%ce bsﬁa%d%i_% %Oj_” The
calcium receptor activity 1s, for examp%, easuredlby using a%easuremenpsys em using gelis that
express caldignPrecestorss The dsovemiertionet cellsFay: besdells \@hdogeAeTS exPrEssiigg calcium
receptors; Qf maye recombinantaelsin which exegenoliscalgiunt receptor gepes are mtredyced.
The measyrement se/s_ﬁb pf calcium receptor activit‘\j/ described above may beJ[ldseﬂ \ﬁ/i_thout any
particulaﬂimjrt%ﬁ(!):r? as on% a5k wiver &N Extraceiiiar ﬁ’fa"rndl (:actlva(f?o"f')wsp%cif:iic 0 &'calciam lrrelé)eptor is
added to zle dbovelmentionedecells that express caleiuni eeeptors, ithe measurement systemimay

detect the pinding. \(reactiony. hetweep dhg.activator apd the calciumyeceptar, Qrmay respond to the
binding (reaction) between the activator and the calcium re%%ptor to thereby transmit a detectable
t

signal intd thA%BIF WHeHthe E& UMY retaptar aERy'is H&BEETTNTEUGR T Féadfior Wit the test
substanceiit is determinée that #estestsubstance ihassactalciomaeceptopstimuolating activity, and is a
substance that may improve fat;likeyrichness of {helowfat food. [0018]Meanwhile, aneffact ot

improving fat-like richness of the low-fat food may be confirmed by a method such as a gustatory test

by humaf$. Farthér aitttightrE BinfHoracid 4fid PEPtd & Bé TS ad GGE5SUbsaRte aféiot
par_ticu!admﬁmna@dhem@tiﬂezt&:pneéemm papﬂdgpe!ssﬂs@ng:ba‘: 240 zi_g)eacmi.momc_id fesidues, or a
derivative, thereaf, and morg preferally 8 peptidg consistng, af 2.9 3:amino,acid,residues of 3.

derivative thereof. Further, the amino acid residue at the N-terminal side of the peptide is preferably

y-glutamiz kit {601 9] FRedidfifofthe®abvdmehtidhed CRIERIT Fetbptel i¥ ROEpARICARHT fimited.
Examples m@raaf;dmal@e mgtl@rday the above-mentionéd humamn calcitsm memptmsfb_mteaiscaa; calcium
receptor derived from an gnimal such s a mouse, a rat, apd a.dog.,[PA201As desgribed.aboye, the

calcium receptor activity can be confirmed by using live cells expressing a calcium receptor or its
fragmentESIPMEfRTbranes exfreSeing a cafiuif féptor B fts fraghhént: &k Fifvitrd 3Fstém dohtaining
a proteinmof arcalcivm seceptorsay its fragmeng or the like. An example using live cells is described
below. However, confirmation of the calcium receptor activity is not limited to this example. [0021]A
calcium receptor is expressed in cultured cells such as those of Xenopus laevis oocytes, hamster
ovarian ¢&fi§ tadttiimare fetdl kidngy e8ll$ Thetdafcidm F8¢eptéican be expressed by cloning a
calcium regepton gene in @eptasmid thad cantcasrypa toseign gene andirtroduciag theilasmidier cRNA
:obtained - using the plasmid as a template. To detect the reaction, an electrophysiological
technique and & fluorescent indicator that indicates an increase in intracellular calcium level can be
used. [0022] EXpressise6the edléitinirabebtor sTsticohfirArd baséd én tdresponse ¥ ealcium or
a specifig aetivaiorb@ocytes hapshianed intracetulamerent withcalciHavat-agconcentationef about
5 mM, orrcucljtgr(?td cells that showed fluorescence of the fluorescent indicatar reagent )é\n;[)hfcgégum ata
concentration of about 5 MM aré USed. THe Calcium concentration opepen ency is determine Ey
changingPthe tailiciumrconténtiations Theha & testisubsrinea sueh a8 a peptide isopreparedttoca
concentratian-af abodti pM 10,1} and addeslda the ponyiesor theyculivred cells-and, thesgalcium
receptor gggvié%of the above-mentiogg% geg;rjde or the like is determined. |

oothness to a t the ood, and which contains
a compound having a calcium receptor-activating effect. The
taste improving agent for a low-fat food of the present invention
has an effect of improving fat-like richness of a low-fat food
when being added to the low~-fat food before eating. Further,

still ancther emboediment of the present invention is a low~fat



[0023]Examples of the compound to be used in the present invention include various amino acids,
peptides, or derivatives thereof, or various lowmolecular weight compounds having a calcium
receptor-activating effect (hereinafter, when "amino acid" or "peptide" is simply used, the amino acid
and the peptide sometimes mean both of an amino acid and an amino acid derivative, and both of a
peptide and a peptide derivative, respectively). The amino acid or the peptide having a calcium
receptor-activating effect to be used in the present invention may be an amino acid or a peptide having
an effect of improving fat-like richness of the low-fat food when the low-fat food is eaten after the

amino acidax e pepice f aqded theeto. Exapples ofsuchan aming.ackl of & pepide nclge

y-Glu-X-Gly (X represents an amino acid or an amino acid derivative), y-Glu-Val-Y (Y represents an

amino acidBhaRdmiNoEGIERTTAIRS. Gty B AGH < §-CIt M - BIf-Thit §GIu-val,
y-Glu-Orp sAspr&hyy Cys-Gly, Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met(0),

y-Glu-y- %'&J%\;@ y-Glu-valy Ng% y@gsg@h)%ﬁve Glu-Ser e GlJ oy Y QlUCYS(RMe)Q); v-Gli-Leu,

y-Glu-lle, y-Glu- -Leu andy-GIu-Cys reinafter, also referred to as a "peptide or the like of
"the presé’rﬁ@rﬁié*ﬁﬁérf%@@éfﬁ@?%ﬁ thé %%Eﬁdel@erﬁ%ﬁ(?é #8&ctibed below). In the present invention,
one kind of thoserpeptides«eribe like mambepksgg cOrttWe Omote-kinds Haeeof may: be useddn

combination. £0024 artg(er the pé%*% ide maybe a %lde derivative h%vug%)g Strugtu d[_%%t in

y-Glu-X-OCH(2)EG2 represents an aming acid or an amino aci five, and Z represgnts H (a
hydroger® &t o€ r3 @ methiicgrong))t Fuktherothe péﬁtl@@ﬁ%%ra%%%&ﬁd I MRTERLY
represents GlyA Qrtlﬁéérttk@tf%@yieek%@ M@b\fe%rg&fa@e ﬁpe@ifi@a@(ﬁmalﬁgﬁl@@mfm@imﬂe

y-Glu-Val- GIyA Glu tLey-GlyA IyA, y A, y-Glu-tLe CA, an d
y-Glu- Ab%rLac%\ %‘%cé%ote}é q}egﬁresenit% ycorsc S¢id Bnd Lac Ei ?Epl’esentstbu%ync

acid. Butyre aeid raayi beronelof 3Ibm@m@hcmmmaﬁutyﬁ@ 56id, afd Prefdpreglis S-dubEic-acid.
Structural formylae of @9&% £om rredascrbed helow) (00251« :[9026]y , (90301 RG34 Herein,

examples of the amino aC| include: a neutral amino acid such as G Ala, Val, Leu, IIefS r Thr

Cys, Mef AsHE &in, Bro- Hyp°and ELEA ST Scidicarf a&&?c??dch as ispnv%nélu 3 ba5|c Bfino
acid suckvas &ys,tAng;aﬁstvramammaftmmﬁmbfmtd sheh asiRvey g rardiTrp; Aoridseling,

ornithine,. g-amipehutyric.acid..norvaling saorieugine, angfavrine Jihg-aming acidJmay algo be,a

non-naturally occurring (non-protein constltuenthamlno acid such as tert-leucine, cycloleucine,

a-aminois8butyridgeid, ErNEpEnitMEMHES ft SHaME Beriotéd %%quﬁ?hefﬁé)pqme y-Glu-X-Gly may
be any one of sutiantamind acid -of atddrivatiVetheré of nlestehedabeve, and préferablyanramino

acid other than Cys ora derivative, thereat, [0932] Herein, ahlreviations:foraming acid igsidugs mean

the following amino acids.
is reduced. The term "fat" as used herein has the same meaning
astheterm"oil and fat”, and encompasses bothof narrowly-defined
fat, which is a solid, and fatty oil, which is a 1liqguid at normal
temperature. Further, the fat includes both of animal fat and
vegetable fat.

Thé amine acld or the peptide to be used in the present
inventicon may impart fat-like richness and smoothness to a
fat-containing food to a greater or smaller extent depending on
the fat content. Thus, the extent of the "reduction” of the fat
content is not limited. However, fromthe viewpoint of an effect
of imparting fat-like richness, preferred is a food having a
smaller fat content than a conventional similar fat-containing
food, which is not subjected tc the processing for reducing the
fat content.

Further, to impart "fat-like richness and smoothness”
encompasses both of giving fat-like richness and smoothness to

a food having nearly-imperceptible fat-like richness and



(1) Gly: Glycine (2) Ala: Alanine (3) Val: Valine (4) Leu: Leucine (5) lle: Isoleucine (6) Met: Methionine
(7) Phe: Phenylalanine (8) Tyr: Tyrosine (9) Trp: Tryptophan (10) His: Histidine (11) Lys: Lysine (12)

Arg: Arginine (13) Ser: Serine (14) Thr: Threonine (15) Asp: Aspartic acid (16) Glu: Glutamic acid (17)
Asn: Asparagine (18) Gin: Glutamine (19) Cys: Cysteine (20) Pro: Proline

smoothness, and enhancing fat~1ike richness and smoothness which
are inherent to a food. The phrase "improvement of fat-like
richness and smoothness” as used hereinalso has the same meaning.
Specific examples of the low-fat food include: a dairy
product such as cow milk, *yogurt, butter, and cream; a food
containing animal oil and fat and/or vegetable cil and fat, such
as margarine, milk for coffee, sauce, and roux; and an emulsified
food such as dressing and mayonnaise.
(0013 Meanwhile, the term“fat~likerichness” asusedherein
means richness mainly inmiddle taste to aftertaste which is felt
when a fat-containing food is eaten. F¥Further, the term
"smoothness™ means mildness and roundness which are felt when
a fat-containing food is eaten. In general, when those two are
combined, sticky taste and lasting pronounced and fatty taste
are felt in the mouth or around the tongue. The sense of taste
varies with the elapse of time after the;start of eating, and
is sequentiallycalled, fromimmediatelyafterthestartofeating,
initial taste, middle taste, and aftertasté. Those are relative
notions, and typically, initial taste, middle taste, and
aftertaste are tastes whichare felt 0 to 2 seconds, 2 Lo 4 seconds,
and 5 seconds or later after the start of eating, respectively.
Hereinafter, except for the case where fat-liike richness and
smoothness are described in combination, those are simply
described as "fat~like richness" collectively in some cases.
[0014] The term "calciumreceptor”™ inthepresent description
means a receptor that is called Calcium Sensing Receptor (CaSR)
and belongs to the class C of seven-transmemnbrane receptors. The
term"calciumreceptor activator” inthe present descriptionmeans
a substance that binds to the above-mentioned calcium receptor
to activate the calclium receptor. Furthér, the phrase "to
activate a calcium receptor” in the present description means
that a ligand binds to a calcium receptor to activate a guanine
nucleotide binding protein, to thereby transmit a signal. 1In
addition, the term "calcium receptor activity" means that the

calcium receptor transmits the signal.



(21) Orn: Ornithine (22) Sar: Sarcosine (23) Cit: Citrulline (24) N-Val: Norvaline (25) N-Leu: Norleucine
(26) Abu: a-AMinobutyric acid (27) Tau: Taurine (28) Hyp: Hydroxyproline (29) t-Leu: tert-Leucine (30)
Cle: Cycloleucine (31) Aib: a-Aminoisobutyric acid (2-methylalan ne) (32) Pen: L-Penicillamine
[0033]Further, examples of the amino acid derivat ive include various derivatives of above-mentioned
amino acids such as an unusual amino acid, a non-natural amino acid, an amino alcohol, and a
substituted amino acid of which side chain such as the terminal carbonyl group, the terminal amino
group, and the thiol group of cysteine, is substituted with various substituents. Examples of the

substituent includeran @iyl EQu, @ aGY GIQUP; @rhycg%hga@upl AN AING GHOHR, @b akkylamino

, a nit [fonyl d ti E les of th bstituted
aming ackPFELGE, AFGNG2Y R MR IS(SNOY S RCEySloie: CYSESMEE o

S-methylcysieiné; Cys(S <aIin>1).@@Wstbmé;a\ml?mﬂwalmmde; anegMabol-galinobating
(2-aminoz3-methyl-1-butanol). [0034]It should be noted that herein, y-Glu-Cys(SNO)-Gly has the

following structural formula, and the "(0)" in the above formulae y-Glu-Met(0) and y-Glu-Cys(S-Me)(0)
indicates a sulfoxide s aHRT Al iRdné e RAnHRaleSTRACGGARGE A% binds folaridiber

amino acig via the carhoxyogiatpiat thesyspasiton trghdamicacidd0035 recf, or various
low molecular weight compounds as long as the compound has an
effect of improving fat-like richness of the low-fat fcood. The
compound may also be a novel compound obtained by screening. For
example, the compound may be obtained by reacting a calcium
receptor with a test substance, and detecting a calcium receptor
activity. It is preferably confirmed that the thus obtained
compound has an effect of improving fat-like richness of the
low-fat food.
[0016] Hereinafter, amethodof screening the compound having
a;calciunireceptor activating effect is specifically described,
but is not limited to the following steps:
1) measuringacalciumreceptoractivitybyaddinga test substance
tde&measurementsystemcﬂfcalciumxeceptoractivityfornmasuring
the calcium receptor activity;
2) comparing a calcium receptor activity when adding the test
substance with a calcium receptor activity when being free of
the test substance; and
3} selecting the test substance exhibiting a high calcium
receptor-stimulating activity when the test substance is added.
(00171 The calcium receptor activity is, for example,
measured by using a measurement system using cells that express
calcium receptors. The above-mentioned cells may be cells
endogenously expressing calcium receptors, or may be recombinant
cells in which exogenous calcium receptor genes are introduced.
The measurement system of calcium receptor activity described
above may be used without any particular limitation as long as,
when an extracellular ligand (activator) specific to a calcium
receptor isaddedtothe above-mentionedcells that expresscalcium

receptors, the measurement system may detect the binding



s-Nitrosoglutathione (GNSO) [0036]y-Glu-X-Gly (X represents an amino acid or an amino acid
derivative), y-Glu-Val-Y (Y represents an amino acid or an amino acid derivative), y-Glu-Ala,
y-Glu-Gly, y-Glu-Cys, y-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-Orn, Asp-Gly, Cys-Gly, Cys-Met,
Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met(0), y-Glu-y-Glu-Val, y-Glu-Val-NH2, y-Glu-Val-ol,
y-Glu-Ser, y-Glu-Tau, y-Glu-Cys(S-Me) (0), y-Glu-Leu, y-Glu-lle, y-Glu-t-Leu, and y-Glu-Cys(S-Me)
each improve the fat-like richness of the low-fat food. Therefore, y-Glu-X-Gly (X represents an
amino acid or an amino acid derivative), y-Glu-Val-Y (Y represents an amino acid or an amino acid
derivative), y-Lalu+a.,y- Gl Gl y-GlCys, yiGlu-Met, y-Glu-Hr, y-Glu-Mal, y:@ @é?% Asp:Gly,
Cys-Gly, Cys-Met, Glu-Cys, GIy-C%S,, Leu-Asp, D-Cys, y-Glu-Met(0), y-Glu-y-Glu-Val, %-Glu-VaI-NHZ,
y-Glu-Vallgly yEE PSS y-BIU-Fauly st 2y s (S S (65 S IGRELES S Ghit e 2Bl R EEd, and
y-Glu-Cys(&:Me) (hereinafier alsorrefertaddo cas/ " peptiderand amimocacidsto be wsech ilthenpresent
invention;’) ca ed e.improvi ow-fat Ich | t -fat food
for imparﬁ)r% f%%—ﬁ%sﬁch @sgsﬁac?g?a@sfgei %i{%gﬁg‘%%ﬁo% g[%%%oﬁogv%m%%%%g%qgg l%egﬂ(%ﬂthe
present ikGéhticiPray: BB 1sEEaIBRE of Aiidy Be Bisdd a8 & miktureSof EtbitraR tvdckihds br tHiée or
more kinds.Qf thaserpreferred sompelndiisa eerapeunsrhaving.theoliowing structural formula:
y-Glu-X-Gly (X represents Cys(SNO), Cys(S-allyl), Gly, Cys(S-Me), Abu, t-Leu, Cle, Aib, Pen, or Ser);
or y-GIu-%/%/I-% W%g’p%rgél(ecn s)é ?/Rlé)ﬁhbﬁg‘ﬁfs?ﬁe%sﬁr?&?é‘?&é?j g’p@: ?\i?et(,) Jyrht%l?ﬁsl, h?n% ﬁgn, Cys,
GIn, GlyAsrdacA). Of those conpounds, particularly preferred compound is y-Glu-Val-Gly or
y-GIU-Abyfﬁ?lya[pC|>3§|]Wh%éath@f@b@\ée,,-%@f&t@pﬁgﬁﬁe%ﬂomqﬁhscﬁemme%w%@mabhe; }anﬁ oS
commercially-available product can be used. Further, when the compound was a peptide, the peptide
can b B EInEE By Aprdor Sl LG SR G 1SS SUER B B AR e
synthesis; & {2 oy nfetived of sy rithiesiZieg thecpeptide ©y anlenzgmiatic réaction 2Sidc® tetngiaber of
amino aqid regidugs gogtaigeddn the peptide-tebe used inthespresentinvention;is as sampaxatively
small as 2 or 3 residues, a method of chemical synthesis is convenient. When c§1emical| synthesizing
the peptid& Pthe Gligbpeblide G4 Be SyRthedilet st SSHISsRthdsZet by Usthg paéﬁﬁag syntriesizer.
An examptesafthe methodiofiehemisdlisyathésis efthe peplidecinelytes Zepeptide solivephasde
syntheticipgthod, The, neptide, synthgsized as.descrhedahove,can be pyrified byusyal means such

as ion exchan%f?chromatography, reversed phase high performance liquid chromatography, or affinity

chromatdSgtapRy Buch s G gHasa Syhthefié mEtfoddr the epiide &t e 'subseguéht pepfide
purificatipre greiwell ksowr sfthisztedhnicat dieldt f0OBO]Further, the peptide to be used in the present
invention;eam algo be proguged py anenzymatic reaciion. Ferexample, the methad described,in WO

2004/011653 can be used. That is, the peptide can also be produced bﬁ reacting one amino_acid or
dipeptide!8f WhicHPEarbds)i tetinls isesteiffied JrEriiBARE Witk 47 amind acidHaviy aSfee’amino
group (farrexanmiple;anremind @ctetiofwihieln cadobxylugroup ésprotectediun tiag presence bt awpeptide
producing enzyme; andpuyifying the produceddineptidg or ipeptide £xamples,of the peptide ,
producmg enzyme include a culture of a microorganism having an ability to produce a peptide,
microbiaP¢élls separated from the culture, or a processed product of cells of the microorganism, or a
peptide grodacing enzyn}@d@éseﬂﬁ@md%@mo@mismlcimkt shaute be nated that the peptide to
'be used jn the present nvengionds nat qnly produced hy.suech ansenzymatic methad ot a.chemcal

synthesis method as mentioned above, but also may exist in, for example, a plant such as a vegetable
or a fruit® micdofgahiit Blich 58 & YeR&IRAd & §easreXtiaet VWiterfthedeptite eSS Hafural
productse thei peptitle maay-be extsactad fromtthese patueah praducisi befare usedr o t Hurthet, the

peptide do 1ot FQegg .é% b% Ci}srolqo'[%d Q%fgrefl%%elﬁ{'ﬁagf gherg Jgn@ﬁlge ﬁf tdea_l fraction containing the

L .
peptide Gt the present invention in a large amouht. [0040]Examples of the' low-molecular-weight
compoundtobeA“ example using live cells is described below. However,

confirmaticn of the calcium receptor activity is not limited to
this example.

[0021] Acalciumreceptor is expressed in culturedcells such
as those of Xenopus laevis occytes, hamster ovarian cells, and
human fetal kidney cells. The calcium receptor can be expressed
by cloning a calcium receptor gene in a plasmid that can carry

a foreign gene and introducing the plasmid or cRNA cobtained by
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used in the present invention include cinacalcet ( (R) -N- (3- (3- (trifluoromethyl) phenyl) propyl) -1-
(1-naphthyl) e thylamine) and an analogous compound thereof. Examples of the analogous compound
of cinacalcet include the compound represented by the following chemical formula (1) ( (R) -N- [
(4-ethoxy-3-methylphenyl) methyl] -1- (1-naphthyl) ethyl amine)) or the compound represented by the
following chemical formula (2) ( (R) -N- (3-phenylprop-2-enyl) -1- (3-methoxyphenyl) ethylamine)
Those compounds may be synthesized by such a known method as described in US Patent No.
6,211,244, for example. Further, commercially-available products may also be used. [0041] (1) (2)
[0042]The com Oléndeto Qea%%ed d’n ét}se %reggnt iQ\getng?n g{scc)) %lglcugg gh% in the forrfp of a salt. When

the pepti(%ileséirl;1 the 'amio Heid to be used in the présent invention are in & fOrmT 6 a Salt, the' salt

may be asphehacslbgiedi actptablé saftrExaasples dfea Sal with aeeadidicrgtogg such st

carboxyl groypdn thesfermuladnclude: an ammenivey salt 2 saltbwith an alkali metalsyeh as-spdium
and pota salt with an alkaline earth metal such as calcium and magnesium, an aluminum salt,

Sium; |
2 2inG sl Y &4t with an BHRRG SRR SLiok BE ot iarflrs B RO e homEOTHE B didin,
piperidiné; pisatazine M'andedicyoichexydamine; iand arsaltayitica basieaminozacid suchcasyarginine
and lysine -ExamplsscQf a,5alt with A basic-groun-in case where the basic.groug exists.ip the formula

include: a salt with an inorganic acid such as hydrochlaric acid, sulfuric acid, phosphoric acid, nitric
acid, andHydtB6romic &8id; & Saft With Hreatgahic GarbBRylicAcd §hch R AcRE &G Scitric At
bepzoic ai:]dwmgleiccan:td, Ma@ma@d, tag!tar;i;@ addwslmmim ?ac@igmﬁq acidpblaigﬁa aeid;.ibihgnzoic
acid, pampic agid.enanthgjc acid, decanoic agid, tegelic agid, salieylic acid, jagtic acid, oxali acid,
mandelic acid, and malic acid; and a salt with an organic sulfonic acid such as methanesulfonit acid,

benzenedififon-&cidf cah-olugrREHbHIC akil e [OBUBFZY™T 446 fififrobm ddent 1 16%-faffood
and low-fatfoods ub sthencempauind preferablythe peptide aaddhe aminoacid o betised inthe
present i ' ay b S ste | po':ngp nt.for a Jow- od, whigch is_ added to
low-fat fo%\ge%ﬁgn%o%in%‘\?asﬁékgri%ﬁ%es%ﬁo t%g ow-fgt%fqggjel'k%)egc%?n%%ugg ma% 5 %qr%ngaeo?aonly
one kind ©F & iixtFrE Sf tH8 crGréihds Feirther the Eompbind fo brcusEPmathB present fifvention
may be incosparateddntorthe lovi-fat faed todfeema: lovetat food having improved fat-like richness.

i or ol 4 bt more R Bhosan ot 15 dbovEmdicrad o hdto Be e e
present inVerfidh Lo examblel or fady farher Be F6rmed By optioRall fling BtHEcompourRIS various
additives; paa therlike each-havinganJdurction.of inpreving a taste efthedovw-fatfoad [0045]The
amount q;etrcl:%i[jaéct)erimé Viiggclgg%rgfgrfafflaog%_fthereinafter, when "amino acid” or
"peptide™ is simply used, the amino acid and the peptide sometimes
mean both of an amino acid and an aminoe acid derivative, and both
of a peptide and a peptide derivative, respectively). The amino
acid or the peptide having a calcium receptor-activating effect
to be used in the present invention may be an amino acid or a
peptide having an effect of improving fat-like richness of the
lew~fat food when the low-fat food is eaten after the amino acid
or the pe?tide is added thereto. Examples of such an amino acid
or a peptide include y-Glu-X-Gly (X represents an amino acid or
an amino acid derivative}), yv-Glu-Val-Y (Y represents an amino
acidorananincacidderivative}, y-Glu-Ala, y~Glu-Gly, y-Glu-Cys,
y-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-Orn, Asp-Gly, Cys-Gly,
Cys~Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met(0),
y-Glu-~y-Glu-Val, vy-Glu-Val-NH;, y-Glu-Val-ol, y-Glu-Ser,
y-Glu-Tau, y-Glu-Cys (S5-Me) (Q), y-Giu-Leu, y-Glu-Ile,
y-Glu~t-Leu, and y-Glu-Cys (S-Me} {(hereinafter, also referred to

as a "peptide or the like of the present invention”™ together with

i1



food to be added to the low-fat food is not particularly limited as long as the amount may be sufficient
for improving a taste, in particular, fat-like richness, of the low-fat food. Specifically, the amount of the
compound is 1 ppb to 99.9% by weight, preferably 10 ppb to 10% by weight, and more preferably
about 1 ppm to 1% by weight in the low-fat food, for example. [0046] The low-fat food of the present
invention contains the compound to be used in the present invention. The compound may be formed
of only one kind or a mixture of two or more kinds. The ingredient of the low-fat food of the present
invention is not particularly different from that of a conventional low-fat food except that the low-fat

food of the,presentinyent an qntals the,atoves mentianer compoung. Also far thepyoduction

method, the low-fat food of the present invention may be produced in the same manner as in a general
low-fat fodeVéeepedr tha 8dditisA of the-&isov/e-meRtidriEdiccdtipddil. ‘Exdinplay [t #88rinafter,
the preset invention iscenpee specifically: descsibed avjthreference toexamplesn Howewner, the scope of
the present invention is not limited to_those examples. [0048] [Reference Example 1] Preparation of
calcium ﬁerbég%tfr gene (gg%g)h er"ljheeg%ﬁg of t%pee{?:% c%renar ceepf)tt[()lr%ge(::-r%é3 gv%%%éﬁfe]ﬁgc? gg f%%lows.
On the basisof e DKA sequente vegistered & NEBI (chleiurs Peceptor CRIVEGOGSEBEY. Syfthitic oligo
DNAs (fyward primner(SEQ4DiNG; 1) and eeverse primep (SRR M2 N@: 2) Hsed-fos BCR wexe
synthesized. [0049]Human kidney cDNA (manufactured py Clontech) was used as a material, and
DR wad petormia By Gty B Bihdrs a6 DR PG heried (Mot ety e
Stratagehe) whderith& foltowing eofiditions; After alreaétionattg4C for:3mminutes, @leycleadfréactions

at 94C for,30:seconds, SHlafor 80 seconds, and 72¢Jord minyies was repeated 33 times,and then a
reaction was grformed at 72C for 7 minut%)s. WI;ether am%lgicatio%]ﬁv;s atta ined by PCR was

detected'by’petformiill Sgarose ¥lettrophores fs Yataining with & DNA'Stafhing reagent, and
‘subsequentltraviblet iraeligtiona T hie ¢hé&ih lerfgths-6fahé PCR praduct:s wepe confirmedta ©
‘Compaﬂ%ﬂw@%\ifé g@ﬁ'ﬁ%ﬁﬁ%@@%élé@ﬂ%@ﬁa@@cﬁwﬁ@%%@ng@@%g1<e;tlae;id°
electrophoresis. The plasmid vector pPBR322 was digested with the restriction enzyme EcoRV
(manufaBlaret By Takara) "Fie §&ng Haghient _ar??rﬂ%i@a b§ PER Wd g dted W e ciéaiiye site of
the plasmidiby usifig tigationsKi {mantfaciured by ProniEgah ctheriescherichia lcott RHE5alstram was
transforrggqug[]ﬁ%li%q@n&gggpmgm}gg,lwna transformant harboring the plasmid in which the
PCR amplification product was cloned was selected. The PCR amplification product was confirmed by
DNA seq[d%[ﬁ%es bnalysis. By using the recombinhant plasmid as a template, cRNA of the calcium
receptor gene was prepared using a cRNA preparation kit (manufactured by Ambion). [0050]
[Reference Example 2] Preparation ¢f \@rious s& gles As L-amino acid samples, 23 kinds of special
grade amino acids including alanirgg, arg asparagine, aspartic acid, cysteine, glutamine, glutamic
acid, glycine, histidine, isoleucine, jéucine, lysine,methionine,phenylalanine,praline, serine, threonine,
tryptophan, tﬁﬁ?@ valipe, orni . and tayrine I- :
Inc.),andhydroxyproli€ (Nacarédi Tesql, Inc.), Jere used. As D-Cys and D-Trp (Nacarai Tesque,
Inc.) and calcium chidride, those of spdtial gradg were used. [0051]Further, as peptide samples,
y-Glu-Cys-Gly (Sigm&Hldrich Japan K.K.), y-GI-Cys(SNO)-Gly (Dojindo Laboratories), y-Glu-Ala
(Sachem Feinchemikalien AG), y-Glu-Gly (Sachem Feinchemikalien AG), y-Glu-Cys (Sigma Aldrich
tJapan K.K.), y-Glu-Met (Bachem Feinchemikalien AG), y-Glu-Abu-Gly (Abu: a-aminobutyric acid,
Bachem Feinchemikalien AG), y-Glu-Thr (Kokusan Chemical Co., Ltd.), y-Glu-Val (Kokusan Chemical
Co., Ltd.J 4L2&fulLeu (custom synthesis product), y-Glu-lle (custom synthesis product), y-Glu-Orn
(Kokusan Chemical Co., Ltd.), Asp-Gly (custom synthesis product), Cys-Gly (custom synthesis
product), Cys-Met (custom synthesis produc@%g_Glu-Cys (custom synthesis product), Gly-Cys (custom
synthesis product), Leu-Asp (customﬁy itheg uct), y-Glu-Val-Val (custom synthesis product),
y-Glu-Val-Glu (custom synthesis prgduict),y -VafLys (custom synthesis product), y-Glu-y-Glu-Val

-Val-Pro (custom synthesis

RS 1 j B (custom synthesis product),
y-Glu-Val-Met (custorn synthesis produgf), y-GlugVal-Thr (custom synthesis product), y-Glu-Val-His
(custom synthesis pr(ggd:ct), y-Glu-Val-Asn (cust@m synthesis product), y-Giu-Val-GIn (custom
synthesis product), y- I@-VaI-Cys (custom synthesis product), y-Glu-Val-Orn (custom synthesis
product), andy-Glu-Ser-Gly (custom synthesis product) were used. Glutamine and cysteine were
prepared upon use, and the other samples were stored at -20C after preparation. As the peptides,
those each having a purity of 90% or higher were used. Purity of 80% or higher was used only for
y-Glu-Cys. [0052]When the solution obtained by dissolving each sample showed an acidic or alkaline
pH, the solution was adjusted to an approximately neutral pH by using NaOH or HC1. The solution
used for dissolution of amino acids and peptides, pi@paration of Xenopus laevis oocytes, and culture
of the oocytes had the following composition: 96 mM NaCl, 2 mM KC1, 1 mM MgCI2, 1.8 mM CaC12,

5 mM Hepes, and pH 7.2. [0053][Reference Example 3] Synthesis of y-Glu-Val-Gly Boc-Val-OH
RQAO A A0 O mmol and Ch/-OR71HCT (LR 07 a A0 O mmol were dicenlvved in methviene chloride (100



H-Val-Gly-OBzI-HC1 and Z-Glu-OBz1 (5.57 g, 15.0 mmol) described above were dissolved in
methylene chloride (50 ml), and the solution was kept at OC. Triethylamine (2.30 ml, 16.5 mmol), HOBt
(1-hydroxybenzotriazole, 2.53 g, 16.5 mmol), and WSC-FIC1
(1-ethy1-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 3.16 g, 16.5 mmol) were added to 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 ml) . The solution was washed with water (200 ml) , 5% citric acid aqueous solution (200 ml x
twice), sg[tgﬁ'ai%(é brine (150 ml), 5% sodium bicarbonate aqueous solution (200 ml x twice), and
saturated brine (150 ml). The organic layer was dried over anhydrous magnesium sulfate, magnesium
sulfate was removed by filtration, and the filtrate was concentrated under reduced pressure. The
precipitated crystal was collected by filtration an d under reduced pressure to obtain
Z-Glu(Val-Gly-08z1)-0Bz1 (6.51 g, {0.5 mma#j as a white crystal. [0055]Z-Glu(Val-G1y-OBz1)-0Bz1
described above (6.20g, 1 0. 0 3 ffi suspended in ethanol (2 00 ml) , 10% palladium/
carbon (1.5@{@).@as addesl.to the ensig.and a r@duction @gcbn was performed under a
hydrogen % ml in a total volume of water were
gradually added. Thegcatalyst was remdyed by filtiation using a Kiriyama funnel, and the filtrate was
concentrated under gguced pressure to a half vme. The reaction solution was further filtered
through a membrane filt%r, and the filtrate was concentrated under reduced pressure. After the residue
was dissolved in a small volume of water, ethanol was added to the resultant to precipitate a crystal,
and the crystal was collected by filtration and dried under reduced pressure to obtain y-Glu-Val-Gly as
a white powder (2.85g, 9.40 mmol). [0056](M+H)+=304.1. 1H-NMR (400 MHz, D20) 5 (ppm):
0.87 (3H][6,02=6}8 Hz), 0.88 (3H, d, J=6.8 Hz), 1.99-2.09 (35, m), 2.38-2.51 (2H, m) 3.72 (1H, t, J=6.35
‘Hz), 3.86 (1H, d, J=17.8 Hz), 3.80 (1H, d, J=17.8 Hz), 4.07 (1H, d, J=6.8 Hz). [0057][Reference
Example 4] Synthesis of y-Glu-Cys(S-Me)-Gly [Cys(S-Me): S-methylcysteine] Reduced
glutathione (15.0 g, 48.8 mmol) was added to water. (45 ml) and sodium hydroxide (4.52 g, 2.2
equivalents, 107 mmol) was added m Wi se4the mixture under bubbling with nitrogen. Methyl
) dded to the mixture, and the solution was sealed and
@action solution was adjusted to pH 2 to 3 with-
chloriesagid, suppte ledwith ethdhq| (150 mﬁﬁwd stored overnight in‘a
refrigerator. Since - y prodtret efarated, e superiiatant was removed. When the remained
oily product was dissglved in water and diadually sipplemerited with ethanol, a partially crystallized
oily product was precjpfiated. Therefore, the superffatant wﬁﬁ@vloved again. The residue was
dissolved in water (300 r‘?ll), adsorbed to a column fi | led with an ion exchange resin (Dowex
l-acetate, 4 0 0 ml ) , washed with wate r , and then eluted with a 1 N acetic acid aqueous solution.
The eluate was concentrated under reduced pressure, and reprecipitated from water/ethanol to obtain
y-Glu-Cys(S-Me)-Gly as a white powder (5.08 g, 15.8 mmol). [0058]FAB-MS: (M+H)+=322.
1H-NMRI{@08 %iHz, D20) 5 (ppm): 2.14 (3H, s), 2.15-2.22 (2H, 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 Hz, 3.99 (2H, s), 4.59
- (1H, dd, J=5.0 Hz, J=9.0 Hz) [0059][Referenc§xample 5] Synthesis of other peptides '_
y-Glu-Met(0), y-Glu-Val-NH2, y-Glu-Val-aoh y-Glu- y-Glu-Tau, y-Glu-Cys (S-Me) (0), y-Glu-t-Leu,

&t 55¢

£
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receptor-activating effect For evaluation of the calcium receptor-activating effect, a Ca on
concentration-dependent Cl ionic current measuring method using a Xenopus laevis oocyte
expression system was used. If each activator is added to Xenopus laevisoocytes expressing the
calcium receptor, intracellular Ca ions increase. Then, the Ca ion concentration-dependent Cl channel
opens, and the intracellular current value changes as an ionic current. By measuring the change in the
intracellular current value, whether the calcium receptor-activating effect is present or not can be
known, [0061]Specifically, abdomen of Xenopus laevis was opened, and an egg batch was taken out
and then treated with a 1% collagenase solution at 20C for 2 hours to obtain individual oocytes. Into
the oocy | of 1 pg/pl receptor cRNA or 50 nl of sterilized water per oocyte were injected by
using a micro glass capillary, and the oocytes were cultured at 18C for 2 to 3 days. For the culture, a
Solution obtained by adding 2 mM pyruvic acid, 10 U/ml penicillin, and 10 pg/ml streptomycin to the

the oocytes injected with cRNA or st
by using an amplifier Geneclamp 50
(manufacturediifl, fixon). TheQocytestwere mefn
double electrode poteritial clampfhethod, ind the ifj
concentration-dependent Cl ion was meashired. The {
considered as the res %e current value. [0062][Réference k& ymple 7] Evaluation of calcium
receptor-activating effect of calcium The calcium receptor-activating effect of calcium was
evaluated by using the method described in Reference Example 6. That is, oocytes injected with cRNA
of the calcium receptor or sterilized water were prepared, and membrane potential-clamped at -70 mV
by the double electrode potential clamp method. To the potential-clamped oocytes, calcium was added

br pjehtial-clamped at -70 mV by the
affcurrent via the Ca ion
aximu value of the intracellular currents was

| (2 mM, 5 0k 110mM, anHe2081iM), alachﬁgi@"scmﬁcema;ﬁimmd@wmemz@}i tesponse reurtens was
measured P & 2hans thsrawlie, Jhe fesitsconlirmed fhat N of ha g el Locqplay Injected

into the oocytes was functionally expressed. Further, since the oocytes injected with water did not
respondA§ @vef Brhigh E8ncéntPatioh™st caldititi; it Was?Cohfifrfie@tHatthe Cartidin F8céptof Was not
expressea in tia:qoeytes shemseives. 10063]Referencea. Exanmpte 8] &valuation ehcalciumatic
receptor-activating effect of L-aming acids,,. . The calcium re r-activating ef f1-amino acids
was evaltated’ bfgﬁsllﬁz uec%e fod deseribed fn nggr?r%%'Eﬁg&gg Ggirﬁgt'is?gc?%/t‘t%s#ﬁ?er%fed with
cRNA ofth& Ehleiin® recepteronstel fizedi watsriéte preparet ang mehfbrdifd poteftial-eRfhped at
-70 mV by theidauble elestrage potentiakclamyp methodn &o ihe potentiak-alampedwoeytes,ialanine
(10mM), arginine (10mM), asparagine (10, mM), aspartic_acid, (10 mM), ‘cysteine (10 m lutamine
(10 mM)fﬁ%?&rﬁilé(%%%l 0 %%saﬁqﬁ/c%%r&rg mw,lﬁ}gtid%%l( 0m I},4iso éguc?n%r(éloqrﬁlﬁw)é?jlg&éine (10
mM), lysinec@OIaMY imethishiae {1o°min bptienyldadifie €10 ) LorB el @D MM s&tine @D mM),
Ehreonir;gk{ze%msi\/l%érml Qhartﬁlé)tr)th&yz@és%ep(é%mi\@)evamm@Q@M})y%ﬁmtiai%%(h@llmlwmaurine
10 mM), or roxyproline (10 mM) was a ,.and Ca ion cgncentration-dependent Cl response
current vd\)/gs ?’né%%urge%. =ied sﬁg%vél\;ﬁer réasu%tgr fﬁfeacr%ejé‘dﬁs%e%%%g?rtaé%siﬁgt%ﬁgeiré%,%\fsti'dine,
phenylakanihe feyptophany @it ayrosine eachdiduea definitecoaciunt deEptHrhéiating 8f6d - As for
the aboveymeptioned aming-acids, theastivating £ffect was reportes indracMNatl.Acag. Sk AJSA,
Apr. 25, %900, 97(2): 4814-9.£,064][Refe&ence Example 9] Evaluation of calcium receptor-activating
effect of D-C sftgi% Y 5%e% Jrcri)l?maf‘gclep?dr-activating effect of D-cysteine was evaluated by using
the methiod déscribedihyReéference Example 6. That is, oocytes injected with cRNA of the calcium
receptor orsteyilized watss yyere prepared, and membrane potential-clamped at -70 mV by the double
electrod? f)()te\}gi?l_cl%rg[l) lrrgqeethod. To the potential-clamped oocytes, D-cysteine (10 mM), L-cysteine

Leu: Leucine

Ile: Isocleucine
Met: Methionine
Phe: Phenylalanine
Tyr: Tyrosine

)
)
)
)
)
) Trp: Tryptephan
C) His: Histidine
1

y Lys: Lysine

14



(10mM), D-tryptophan (10mM), or L-tryptophan (10mM) was added, and Ca ion
concentration-dependent Cl response current was measured. FIG. 3 shows the results. The results
demonstrated that D-cysteine had a definite calcium receptor-activating effect. [0065][Reference
Example 101 Evaluation of calcium receptor-activating effect of peptides The calcium
receptor-activating effect of a peptide was evaluated by using the method described in Reference
Example 6. That is, oocytes injected with cRNA of the calcium receptor or sterilized water were
prepared, and membrane potential-clamped at -70 mV by the double electrode potential clamp
method. To the potential-clamped oocytes, y-Glu-Cys-Gly (50 pM), y-Glu-Cys(SNO)-Gly (50 pM),
y-GIu-AIat @)} pIXI)(,é/:-G}yf ly,(p0Q pM),.y-Glu-Cys (50 pM), y-Glu-Met (500 pM), y-Glu-Thr (50 pM),
y-GIiI-VaIéSO pM), y-Glu-Orn (500 pM), Asp-Gly (1 mM), Cys-Gly (1 mM), Cys-Met (1 mM), Glu-Cys
(50 pM), Gly-Cy35500 pify&rLeu-Asp (1 mM) was added, and Ca ion concentration-dependent Cl
response curremtivas measiyed nk=lG. 4 shows the results. The results demonstrated that the
above-mentigned peptide had, a definite ¢calcium receptor-activating effect. [0066][Reference Example
11] Evglfa?tgo?n g}scgl“ch?rﬁ é—jlcreti)%c?r-a%(t;i\:;gﬁng effect of peptides The calcium receptor-activating effects
of peptidés Wer€ evalugtedifathe safe fhanner as that of Reference Example 10. Each of the
peptides shpwnzie Tablesk was added to potential-clamped oocytes at 1,000 pM, 300 pM, 100 pM, 30
pM, 10 p ’83 pgjh% pl\/& P%gMi ralmd 0.1 pM, and Ca ion concentration-dependent Cl response current
was mea uréd. & lowest concéntration at which current was detected was shown in Table 1 as the
activity. Thé tesults reverigdethatthose 32 kinds of peptides each had a calcium receptor-activating

effect. [0967] Tahle 1 NumberReptideActivity y G u- e(0) 1,000pM 2 y-G u-VaVad 1,000pM
(21) Orn: Ornithine

31) Aib: o-Aminoisobutyric acid {(Z-methylalanine)

32) Pen: L-Penicillamine

(22) Sar: Sarcosine

(23) Cit: Citrulline

(24) N-Val: Norvaline
(25) N-Leu: Norleucine
(26) Abu: o-Aminobutyric acid
(27 Tau: Taurine

{28) Hyp: Hydrozxyproline
(29) t-Leu: tert-Leucine
(30) Cle: Cycloleucine

{

{

{

00331 Further, examples of the aminoacidderivative include
various derivatives of above-mentioned amino acids such as an
unusual amino acid, a non-natural amino acid, an aminc alcohocl,
and a substitutedaminoacidofwhichsidechainsuchas the terminal
carbonyl group, the terminal amino group, and the thiol group
of cysteine, is substituted with variocus substituents. Examples
of the substituent include an alkyl group, an acyl group, a hydroxy
group, an amino group, an alkylamino group, a nitro group, a
sulfonyl group, and various protection groups. Examples of the
substituted amino acid include: Arg(NO;): N-y-nitroarginine;
Cys (SNQ): S-nitrocysteine; Cys(S-Me): S-methylcysteine;
Cys(8-allyl): S-allylcysteine; Val-NH;: valinamide; and Val-ol:
valinol (2-amino-3-methyl-l-butanocl}.

[C034] It should be noted that herein, y-Glu~Cys(SNO)-Gly
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3 y-Glu-ValG u 1,000pM 4 y-G u-Va -Lys 1,000pM 5 y-Glu-Val-Arg 1,000 pM 6 y-Glu-Val-Asp
y-Glu-Val-Met 1,000pM 1,000pM 7 8 y-Glu-Val-Thr y-Glu-y-G u-Va 1,000pM 1,000pM

has the following structural formula, and the "({0)" in the above
and vy-Glu~Cys(5-Me) (0) indicates a

formulae v-Glu~Met (O}
" in the y-Glu indicates that

sulfoxide structure. The " (v)
glutamic acid binds to another aminc acid via the carboxy group

at the y-position in glutamic acid.

[0035]
O
=

J

H

i

NH,

s-Nitrosoglutathione (GNSO)

[0036] v-Glu-X-Gly (X represents an amino acid or an amino

acid derivative), v-Glu-Val-Y (Y represents an amino acid or an

amino acid derivative), y-Glu-Ala, y-Glu-Gly, y-Glu-Cys,

y-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-Orn, Asp-Gly, Cys-Gly,

Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met (O},

‘ yv-Glu-y-Glu-vVal, y-Glu-Val-NHz, y-Glu-Val-ol, y-Glu-Ser,
v-Glu-Tau, y-Glu-Cys{S-Me} (0), y-Glu-Leu, y-Glu-Ile,

v-Giu-t-Leu, and y-Glu-Cys(S-Me) each improve'th@ fat-like

richness of the low-fat food.

Therefore, y-Glu-X-Gly (¥ represents an amino acid or an
amino acid derivative), y-Glu-Val-Y (Y represents an amino acid
or an amino acid derivative), y~Glu-Ala, y-Glu-Gly, y-Glu-Cys,
y-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-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-Val-NH;, y-Glu-Val-ol, y-Glu-Ser,
v-Glu-Cys (5-Me) (O}, y~Glu-Leu, y-Glu-Ile,

v-Glu-Tau,
(hereinafter, also referred to

y=Glu-t-Leu, and y-Glu-Cys (S-Me)
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9 10y-G u-Va-NH2 1,000pM 11 y-Glu-Vai-o01 1,000pM 12 y-Glu-Ser 300 pM 13 y-Glu Tau 300 pM
14 y-Glu-Cys(S-Me) (0) 300 pM 15 y-Glu-Val-His 100 pM

as "peptide and amino acid to be used in the present invention®)
can be used as a taste improving agent for a low-fat food which
is added to a low-fat food for imparting fat-like richness to
a taste of the low-fat food.

[C037] The compound to be used in the present invention may
be used alone or may be used as a mixture of arbitrary two kinds
or three ormore kinds. Of those, preferredcompound is a compound
having the following structural formula: y-Glu-X-Gly (X
represents Cys (SNO), Cys (S—-allyl), Gly, Cys(S~Me), Abu, t-Leu,
Cie, Rib, Pen, or Ser); or y-Glu-vVal-Y (Y represents Gly, Vai,
Glu, Lys, Phe, Ser, Pro, Arg, Asp, Met, Thr, His, Orn, Asn, Cys,
Gln, GlyA, or LacA). Of those conpounds, particularly preferred
compound is y-Glu-Val-Gly or y-Glu-Abu-Gly.

[0038] When the above-mentioned compound is
commeréially—avaiiable,eacommercially—availableproductcanbe
used. “‘Further, when the compound was a peptide, the peptide can
be obtained by appropriately using a known technique such as (1)
a method of chemical synthesis, or (2) a method of synthesizing
the peptide by an enzymatic reaction. Since the number of amino
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 chemical synthesis is convenient. When chemically
synthesizing the peptide, the oligopeptide can be synthesized
or semi~synthesized by using a peptide synthesizer. An example
of the method of chemical synthesis of the peptide includes a
peptidé solid phase synthetic method. The peptide synthesized
as described above can be purified by usual means such as ion
exchange chromatography, reversed phase high performance liguid
chromatography, or affinity chromatography. Such a solld phase
synthetic method of the peptide and the subsequent peptide
purification are well known in this technical field.

[0C387] - Further, the peptide to be used in the present
invention can also be produced by an enzymatic reaction. For
example, the method described in WO 2004/011653 can be used. That

is, the peptide can also be produced by: reacting one aminc acid
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16 y-G u-Val-Orn 100 pM 17 y-G u- eu 100 pM 18 y-G u- le 100 pM 19 y-G- - eu 100 pM 20
y-Glu-Cys(S-al y )-Gly 100 pM 21 y-Glu-Val-Asn 30 pM 22 y-Glu-Gly-G y 30 pM

or dipeptide of which carboxyl terminus is esterifiedor amidated
with an amino acid having a free amino group (for example, an
amino acid of which carboxyl group is protected) in the presence
ofapeptideproducingenzyme;andpurifyingtheproduceddip@ptide
or tripeptide. Exampleséﬁfthepeptideproducingenzymeinclude
acultureof amicroorganismhavinganabilitytoproduce apeptide,
microbial cells separated from the culture, or a processed product
of cells of the microorganism, or a peptide producing enzyme
derived from the microorganism.

It should be noted that the peptide tobe used in the present
invention is not only produced by such an enzymatic method or
achemicalsynthesismethodasnmntionedabove,butalsomayexist
in, for example, a plant such as a vegetable or a fruit, a
microorganism such as a yeast, and a yeast extract. When the
peptide exists in natural products, the peptide may be extracted
from these natural products before use.

Further, the peptide does not need tc be isolated before
use, and there may be used a fraction Cohtaining the peptide of
the present invention in a large amount.

[0G40] Examples of the low-molecular-weight compound to be
used in the present invention include cinacalcet
{(R)-N-(3~(3«(trifluoromethyl)phenyl)propyl)_1~(1—naphthyl)e
thylamine) and an analogous compound therecf. Examples of the
analogouscompoundofcinacalcetincludethecompoundrepresented
by the following chemical formula (1)

({R)-N-[ (4~ethoxy-3-methylphenyl)methyl]-1-(l-naphthyl)ethyl
amine)) or the compound represented by the following chemical
formula (2)
((R)—N—(Bthenylprop—Zwenyl)—lw(3~m@thoxyphenyl)ethylamine).
Those compounds may be synthesized by such a known method as
described in US Patent No. 6,211,244, for example. Further,
commercially-available products may alsc be used.

[0041]
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23 y-Glu-Val-Phe 30 pM 24 y-Glu-Val-Ser 30 pM 25 y-Glu-ValPro 30 pM 26 y-G u SeG y 30 pM 27.y
Glu Cys(S- e) 30 pM 28 y Glu-VaCys 10 pM 29y G u-Val-G n 10 PM

@

[0042] The compound to be used in the present invention aiso
“include that 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 may be a pharmacoloegically acceptable salt.
A-Examples of a salt with an acidic group such as a carboxyl group
in the formula include: an ammonium salt; a salt with an alkali
metal such as sodium and potassium; a salt with an alkaline earth
metal such as calcium and magnesium, an aluminum salt, a zinc
salt; a salt with an organic amine such as triethylamine,
‘ethanolamine, morpholine, pyrrolidine, piperidine, piperazine,
‘and dicyclohexylamine; and a salt with a basic amino acid such
‘as arginine and lysine. Examples of a salt with a basic group
'in case where the basic group exists in the formula include: a
salt with an inorganic acid such as hydrochloric acid, sulfuric
‘acid, phosphoric acid, nitric acid, and hydrobromic acid; a salt
with an organic carboxylic acid such as acetic acid, citric acid,
.penzoic acid, maleic acid, fumaric acid, tartaric acid, succinic
‘acid, tannic acid, butyric acid, hibenzoic acid, pamoic acid,
‘enanthoic acid, decanoic acid, teoclic acid, salicylic acid,
lactic acid, oxalic acid, mandelic acilid, and malic acid; and a
‘salt with an organic sulfonic acid such as methanesulfonic acid,

benzenesulfonic acid, and p-toluenesulfonic acid.
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30 y-Glu-Abu-Gly -Apm 31 y-Glu-Cys(S-Me)-Gly 3 pM 32 y-Glu-Val-Gly 0.1pM [0068][Reference
Example 12] Kokumi-imparting activity of peptide and amino acid to be used in present invention
Typical examples are selected from y-Glu-X-Gly (X represents Cys(SNO), Cys(S-allyl), Gly,
Cys(S-Me), Abu, or Ser), y-Glu-Val-Y (Y represents Gly, Val, Glu, Lys, Phe, Ser, Pro, Arg, Asp, Met,
Thr, His, Orn, Asn, Cys, or GlIn), y-Glu-Ala, y-Glu-Gly, y-Glu-Cys, y-Glu-Met, y-Glu-Thr, y-Glu-Val,
y-Glu-Orn, Asp-Gly, Cys-Gly, Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met(0),
y-Glu-y-Glu-Val, y-Glu-Val-NH2, y-Glu-Val-ol, y-Glu-Ser, y-Glu-Tau, y-Glu-Cys(S-Me) (0), y-Glu-Leu,
y-Giu-lle, y-Glu-t-Leu, and y-Glu-Cys(S-Me), in each of which a calcium receptor-activating effect was

found, a té] esence or,a'hsence of the kokumi-imparting activity in qj Y3 sensory
evaluatighdot §t {00691Th<e get‘?p\égrrlg/ee\%giﬁé:t?o‘ﬁlt%gta eLjs,)n|c3£e?'%|‘%r}:m(':Le%|was%}%I o%véggoa %istl I%d water
containingcsodium glutamate (0.05 g/d1), inosine monophosphate (0.05 g/dl), and calcium chloride (1

mM), each of allif(S-allykgysteine suifaxideseonirol gxperimpentef kokumitmparing activity),
y-Glu-Cys-Gly, y-Glu-C -Glu-Ala, and y-Glu-Val was mi‘%ed as gsamglgailn n amount of 0.2 g/dl,

~YS
and the ﬁr‘é&%éﬁsgr‘jab@ekﬁg B thE KokuhiImPartiRG BeaViRy was determined. It shotild be fioted that

a sample; avhich iecame hcidictafterthesampteilvad been dibsdlved, was@djuSted With NalOH to pH

68t074%&3@8%9%%-@ﬁ%ig??@“@ﬁ%%ﬁgygso@oggk low-£at food. The compound
may be formed of only one kind or a mixture of two or more kinds.,
Further, the compound to be used in the present invention may
be incorporated into the low-fat food to forma low-fat food having
improved fat-like richness.
[C044] The taste improving agent for a low-fat food of the
present invention may be formed of only one kind or only two or
more kinds chosen from the above-mentioned compounds to be used
in the present invention, for example, or may further be formed
by optionally adding other compound, various additives, and the
like each having an function of improving a taste of the low-fat
food.
{0045] The amount of the tasté improving agent for a low-fat
food to be added to the low-fat food is not particularly limited
as long as the amount may be sufficient for improving a taste,
in particular, fat-like richness, of the low-fat food.
Specifically, the amount of the compound is 1 ppb to 99.9% by
weight, preferably 10 ppb tc 10% by weight, and more preferably
about 1 ppm to 1% by weight in the low-fat food, for example.
0046} The low-fat food of the present invention contains
the compound to be used in the present invention. The compound
may be formed of only one kind or a mixture of two or more kinds.
The ingredient of the low-fat food of the present invention is
not particularly different from that of a conventional low-fat
food except that the low-fat foodof thepresent inventioncontains
the above-mentioned compound. Alsc for the production method,
the low—~fat food of the present invention may be produced in the
same manner as in a general low-fat food except for the addition

of the above-mentioned compound.
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Table 2 Kokumi-imparting activity of calcium receptor activator Calcium receptor promoter
Kokumi-imparting activity yGlu-Cys-Gly yGlu-Cys yGlu-A a yGlu-Val [0071][Reference Example 13]
Kokumi-imparting activity of peptide to be used in present invention A peptide in which a calcium
receptor-activating effect was found was examined for its intensity of kokumi-imparting activity by a
guantitative sensory evaluation test. The quantitative sensory evaluation test was performed as
follows. To distilled water containing sodium glutamate (0.05 g/dl), inosine monophosphate (0.05 g/dl),
and sodium chloride (0.5 g/dl), each of y-Glu-Cys-Gly (glutathione), y-Glu-Ala, y-Glu-Met, and
y-Glu-Val was mixed as a sample in an amount of O. 1 g/dl, and the kokumi-imparting activity intensity
was measured . It should be noted that a sample, which became acidic after the sample had been
dissolvelxwa® dbfisted with NaOH to pH 6.8 to 7.2 before use. It should also be noted that there is
known thatglutathione mayriapastikokumi tha feade ard thus; ghitathione wasised as a comparative

control. The test was performed with n=3. following sensary evalyatiop-seeres:control (0
point) and’ éélﬁtla{ﬁ’lgr?el gddf{%%% lp%?nts‘f.%%%ede?? %rgc‘)%vnsgt%]e%?es.ults. ?t should be noted that the term
“initial and reddieftastes is acolediveaternlof aR ihitidt tiste Hhilte MidReRSRS (G075 HHbk 3

Sample Copgentratio  [reference Example 1] Preparationof calciumreceptor

gene (cRNA)
Thegeneofthecalciumreceptorgenewaspreparedasfollows.

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 were
synthesized.
[C049] HumankidnechNA(x@nufacturaﬁbyClontech)wasused
as a material, and PCR was performed by using the primers and
Pfu ultra DNA Polymerase {manufactured by Stratagene) under the
following conditions. BAfter 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
attainedbyPCRwasdetectedbyperformingagaroseelectrophoresis,
stainiwgwitheaDNAstainingreagent,andsubsequentultraviolet
irradiation. Thechain lengths of the PCRproductswere confirmed
by comparison with DNA markers of known sizes which were
simultaneously subjected to the electrophoresis. The plasmid
vector pBR322 was digested with the restriction enzyme ECORV
(manufactured by Takara). 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 DHSx strain
was transformed with the ligation reaction solution, and a
transformantharboringtheplasmidinvmichth@PCRampliﬂhxmion
product was cloned was selected. The PCR amplification product
was confirmed by DNA sequence analysis. By using the recombinant
plasmid as a template, cRNA of the calcium receptor gene was
prepared using a cRNA preparation kit (manufactured by Ambion).
[00507 TReference Example 2] Preparation of various samples

As L-amino acid samples, 23 kinds of special grade amino
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n(g/dl) Kokumi intensity Evaluation comments Initialand middle taste Aftertaste Control 0 O -
yGlu-Cys-Gly 0.1 3.0 3.0 Thickness,growth,and continuity are enhanced.

acids including alanine, arginine, asparagine, aspartic acid,
cysteine, glutamine, glutamic acid, glycine, histidine,
isoleucine, leucine, lysine, methionine, phenylalanine, proline,
serine, threonine, tryptophan, tyrosine, valine, ornithine, and
taurine(alzofthosefromAjinomotoCo.,Inc,),andbydroxyproline
{Nacaral Tesgue, Inc.), were used. As D-Cys and D~Trp (Nacaral
Tesque, Inc.) and calcium chloride, those of special grade were
used.

[6051] Further, as peptide samples, y-Glu-Cys-Gly (Sigma
Aldrich Japan K.K.), y-Glu-Cys (SNO)~Gly (Dojindo Laboratories),
v-Glu-Ala (Bachem Feinchemikalien AG), y-Glu-Gly (Bachen
Feinchemikalien AG), vy-Glu-Cys (Sigma Aldrich Japan K.K,),
v-Glu-Met (Bachem Feinchemikalien AG), y-Glu-Abu-Gly (Abu:
o-aminobutyric acid, Bachem Feinchemikalien AG}, y-Glu-Thr
(Kokusan Chemical Co., Ltd.), y-Glu-Val (Kokusan Chemical Co.,
Ltd.), y-Glu-Leu (custom synthesis product), y-Glu-Ile (custom
synthesis product), yv-Glu-Orn (Kokusan Chemical Co., Ltd.),
Asp-Gly (custom synthesié product), Cys-Gly {custom synthesis
product), Cys-Met (custom synthesis product), Glu-Cys {(custom
synthesis product), Gly-Cys {(custom synthesis product), Leu-Asp
{custom synthesis product), y-Glu-Val-Val (custom synthesis
product), y-Gilu-Val-Glu (custom synthesis product},
v~Glu-Val-Lys (custom synthesis product), y-Glu-y-Glu-Val
(custom synthesis product), y-Glu-Gly-Gly (custom synthesis
product), y-Glu-Val-Phe (custom synthesis product],
y—Glu—Val—Ser‘(custonlsynﬁhesis product), y-Glu-Val-Pro {custom
synthesis product), y-Glu-Val-Arg (custom synthesis product),
yv-Glu-Val-Asp (custom synthesis product), y-Glu-Val-Met (custom
synthesis product), y-Glu-Val-Thr (custom synthesis product},
v~G1u—Val~His(customSynthesisproduct},y—Glu—Val—Asn(custom
synthesis product), y-Glu-Val-Gln (custom synthesis product},
v-Glu-Val-Cys (custom synthesis product), v-Glu-VYal-0Orn {(custom
synthesisproducﬁ),andy=Glu—SerwGly(customsynthesisproduct)
were used. Glutamine and cysteine were prepared upon use, and

the other samples were stored at -20°C after preparation. As
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yGlu-Ala 0.1 0.5 0.2 The effect is weak, but thickness isslightly enhanced. yGlu-Met 0.1 1.5 0.4
Thipknessandgrowthare slightly enhanced. yGlu-Val 0.1 3.0 1.0 Thicknessandgrowthare enhanced
mainly in initial and middle taste. [0073][Reference Example 14] Kokumi-imparting activity of peptide
to be used in present invention A peptide in which a calcium receptor-activating effect was found
was examined for its kokumi - impa rt ing activity intensity by a quantitative sensory evaluation test.
The quantitative sensory evaluation test was performed as follows. To distilled water containing
sodium glutamate (0.05 g/dl), inosine monophosphate (0.05 g/d1), and sodium chloride (0.5 g/d1),
gach of y-GIltJ-Cf:;(/)s-lGlyl/d(lglutathione), y-Glu-Cys, y-Glu-Val, and y-Glu-Val-Gly was mixed as a sample
in an amount of 0.1 g/dl, or 0.01 g/dl as required, and the intensity of kokumi-i rting activi
measured ft ShRldBE fotelthata 8afple) Whidkoécatie éﬁiﬁigoécﬂegrql%e%ﬁmﬁgtﬂgg b““éecfi-.ﬁt¥ "

dissolvedised. PpPurity of 80% or higher was used only for y-Glu-Cys.
[0052] When the solution obtained by dissolving each sample
showed an acidic or alkaline pH, the solution was adjusted to
an approximately neutral pH by using NaOH or HCl. The solution
used for dissolution of amino acids and peptides, preparation
of Xenopus laevis oocytes, and culture of the oocytes had the
following composition: 96 mM NaCl, 2 mM KCL1, 1 mM MgCl,, 1.8 mM
CaCl,, 5 mM Hepes, and pH 7.2.
[0053] [Reference Example 3] Synthesis of y-Glu-Val-Gly
Roc-Val-OH {(8.69 g, 40.0 mmol} and Gly-OBzl-HCLl (8.07 g,
40.0 mmol) were dissolved in methylene chloride (100 ml) and the
solution was kept at 0°C. Triethylamine (6.313 ml, 44 .0 mmol),
HOBt {1l-hydroxybenzotriazole, 6.74 g, 44.0 mmol), and WSC-HCL
{1~ethyl—3~(3—dimethylaminopropyl)carbodiimidehydrochloride,
8.44 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 residueiwas
dissolved in ethyl acetate (200 ml). The solution was washed
withwater (50ml), & citricacidagqueous solution (50ml x twice),
saturated brine (50 ml), 5% sodium bicarbonate aqueous sclution
(50 nl x twice), and saturated brine {50 ml1). The organic layer
was dried over anhydrous magnesium sulfate, magnesium sulfate
wasremovedbyfiltration,andthefiltratewasconcentratedunder
reduced pressure. The residue was recrystallized from ethyl
acetate/n-hexane to obtain Boc-Val-Gly-0Bzl (13.2 g, 36.2 mmol)

as a white crystal.

10054 RBoc-Val-Gly-OBRzl (5.47 g, 15.0 mmol) was added to a
4 N HCl/dioxane solution (40 ml), and the mixture was stirred
at room temperature for 50 minutes. Dioxane was removed Dy

concentration under reduced pressure, n-hexane (30 ml) was added
to the residue, and the mixture was concentrated under reduced
pressure. The procedure was repeated 3 times to quantitatively
obtain H-Val-Gly-0Bzl-HC1

H-Val-Gly-0OBz1l-HCL and Z-Glu-O0Bzl (5.57 g, 15.0 mmol)
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was a_djusted 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 (O point) and glutathione addition (3 points). Table 4

shows the results. [0074] Table 4 Sample Concentrat o n( i i [
10 _ g/dl) Kokumi intensity Evaluat
Initialand middle taste Aftertaste Control - 0 0 yGlu-Cys-Gly Y fon Comments

described above were dissolved in methylene chloride (50 ml),
and the solution was kept at 0°C. Triethylamine {2.30 ml, 16.5
mmel), HOBt (1mhydroxybenzotriazoie, 2.53 g, 16.5 mmol), and
WSC-HCL (1-ethyl~3—(B_dimethylaminopropyl)carbodiimide
hyd}ochloride, 3.16 g, 16.5 mmol) were added to 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
(1,500mi). Thesolutionwaswashedwithwater(200ml), % citric
acid agueous solution (200 ml x twice), saturated brine (150 ml),
5% sodium bicarbonate aqueocus solution (200 ml x twice), and
saturated brine (150 ml). The organic layer was dried over
anhydrous magnesium sulfate, magnesium sulfate was removed by
filtration, and the filtrate was concentrated under reduced
pressure. The precipitated crystal was collected by filtration
and dried under réduced pressure to obtain
Z—Glu(Val%Gly—Ole)—Ole (6.51 g, 10.5mmol) as a white crystal.
[0G551 Z-Glu (Val-Gly-0Bzl)-0Bzl described above (6.20 g,
10903mmol)wassuspendedinethanol(200ml),IO%palladium/carbon
(1.50 g) was added to the suspension, and a reduction reaction
was performed under a hydrogen atmosphere at 55°C for 5 hours.
Duringthereaction,100H&jjlatotalvolumeofwaterweregradually
added. The catalyst was removed by filtration using a Kiriyama
funnel, and the filtrate was concentrated under reduced pressure
+o a half volume. The reaction solution was further filtered
throughan@mbranefilter,andthefiltratewasconcentratedunder
reduced pressure. After the residue was dissolved in a small
volumecﬂfwater,ethanolv%usaddedtxytheresultanttX)precipitate
a crystal, and the crystal was collected by filtration and dried
under reduced pressure to obtain y-Glu-val-Gly as a white powder
(2.85 g, 9.4C mmol) .
[0056] ESI-MS: (M+H) =304.1.

'H-NMR (400 MHz, D:0) & (ppm): 0.87 (3H, d, J=6.8 Hz), 0.88
(3H, d, J=6.8 Hz}, 1.99-2.09 (3H, m), 2.38-2.51 (24, m) 3.72 (1H,
+ J=6.35 Hz), 3.86 (1H, d, J=17.8 Hz)}, 3.80 (1H, 4, J=17.8 Hz),

4
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0.1 3.0 3.0 Thickness,growth,and continuity are enhanced. yGlu-Cys 0.1 2.0 2.0 A slightly weaker but
comparable effect is exhibited compared with y-Glu-Cys-Gly. yGlu-Val 0.1 3.0 1.0
Thicknessandgrowthare enhanced mainly in initial and middle taste. yGlu-Val-G y 0.

4.07 {1H, d, J=6.8 Hz).
[0057] [Reference Example 4] Synthesis of
v~Glu-Cys (5~-Me) ~-Gly [Cys{S-Me): S-methylcysteine]

Reduced glutathione (15.0 g, 48.8 mmol) was added to water
(45 ml) and sodium hydroxide (4.52 g,péez equivalents, 107 mmol)
wasaddedportionwisetothemixtureunderbubblingwithnitrogenw
Methyl icdide (4.56 nl, 1.5 eguivalents, 73 mmol) was added to
the mixture, and the solution was sealed and stirred at roomn
temperature for 2 hours. The reaction solution was adjusted to
pH 2 to 3 with concentrated hydrochloric acid, supplemented with
ethanol {150 ml), and stored overnight in a refrigerator. Since
anoilypmoductwasseparated,thesupernatantwasremoved. When
the remained oily product was dissolved in water and gradually
suppiementedwithethanol,eapartialiycrystallizedoilyproduct
was precipitated. Therefore, the supernatant was removed again.
The residue was dissolved in water {300 nl}, adsorbed to a column
filledwithanionexchange resin (Dowex l-acetate, 400ml), washed
withwater,andthenelutedwithaZLNaceticacidaqueoﬁsSolution.
The eluate was concentrated under reduced pressure, and
reprecipitated.fronlwater/ethanoltc>obtainﬁvalu~Cys(SwMe)—Gly
as a white powder (5.08 g, 15.8 mmoi}.
[0058] FAB~MS: (M+H) =322,

H-NMR (400 MHz, D0} & (ppm): 2.14 (3H, s}, 2.15-2.22 (Z2H,
m), 2.50-2.58 (2H, m), 2.86 (1H, dd, J=89.0 Hz, J=14.0 Hz), 3.03
(1H, dd, J=5.0 Hz, J=14.0 Hz}, 3.84 (1H, t, J=6.5 Hz}, 3.99 (2H,
s), 4.59 (1H, dd, J=5.0 Hz, J=9.0 Hz) ;
I0059] [Reference Example 5] Synthesis of other peptides

v-Gilu-Met (0), y-Glu-Val-NHy, vy-Glu-Val-ol, y-Glu-Ser,
y-Glu-Tau, y-Glu-Cys(S-Me) (0), y-Glu-t-Leu,
yﬁGlu—Cys{Swallyl)—Gly,andwalu~Cys(SwMe)weresynthesizedin
accordance with Reference Examples 3 and 4.
[CO60] [Reference Example 6] Evaluation of cailcium
receptor-activating effect

For evaluation of the calcium receptor-activating effect,

aCa ion concentration-dependent Clioniccurrentmeasuringmethod
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yGlu-Val-Gly 0.01 3.0 3.0 Thickness and continuity are mainly enhanced.The whole taste is enhanced
*Unmeasurable: kokumi-imparting activity is too strong to measure by sensory evaluation. .
[0075][Reference Example 15] Kokumi-imparting activity of peptide to be used in present invention

A peptl_d_e in W_hich a calcium receptor-activating effect was found was examined for its
kokuml-lmpartlng activity intensity by a quantitative sensory evaluation test. [0076]The quantitative
sensory eyaluatlon test was performed as follows. To distilled water containing sodium glutamate (0.05
g/dl), inosine monophosphate (0.05 g/d1), and sodium chloride (0.5 g/dl), each of y-Glu-Cys-Gly |
(glutathione), y-Glu-Abu-Gly, and y-Glu-Val-Gly was mixed as a sample in an amount of 0.1 g/dl or

Sampie e acisE it SBHDE S pI o BEd Srsaolued. as adlsd aith NaGH
6._8 to 72 before use sFhetest waslperformggnopus laevis oo cyt g 5‘? égisg?fe Svglghngla&He o pH
W;?Q:)I %]%\;gi?gm:}eé%'&#’{'}géﬁnéﬁﬁylexa@@ﬂmsger@%cgmﬁ@l (Orpaint} and glutathione hddition (3
P 'ion cogcggiiéigggwﬁgggg gg@@i Sggg%%g n%%%%@? and the
intracellular current value changes as an ionic current. By
measuring the change in the intracellular current value, whether
the calcium receptor-activating effect is present or not can be
known.
(0061 Specifically, abdomen of Xenopus laevis was opened,
andeuaeggbatchwastakenoutaﬂuithentreatedwithial%collagenase
solution at 20°C for 2 hours to obtain individual cocytes. Into
the oocytes, 50 nl of 1 pg/pl receptor cRNA Or 50 nl of sterilized
water per oocyte were injected by using a micro glass capillary,
and the oocytes were cultured at 18°C for 2 toc 3 days. For the
culture,eisolutionobtainedknradding21m4pyruvicacid,1OEHml
penicillin, and 10 pg/ml streptomycin to the solution mentioned
inReference Fxample 2was used. After the culture, atest solution
was added td the oocytes injected with cRNA or sterilized water.
Electrophysiclogical measurement was performed by using an
amplifier Geneclamp 500 (manufactured by Axon) and recording
software AxoScope 9.0 (manufactured by Axon) . The oocytes were
membrane membrane potential-clamped at -70 mV by the double
electrode potential clamp method, and the intracellular current
via the Ca ion concentration-dependent Cl ion was measured. The
maximum value of the intracellular currents was considered as
the responée current value.
[0062] [Reference Example 7] Fvaluaticon of calcium
receptor—activating eifect of calcium
The calcium receptor-activating effect of calcium was
evaluated by using the method described in Reference Example 6.
That is, oocytes injected with cRNA of the calcium receptor or
sterilized water were prepared, and membrane potential~-clamped
at -70 mV by the double electrode potential clamp method. To
the potential-clamped ococytes, calcium was added (2 mM, 5 mM,

10 mM, and 20 mM), and Ca ion concentration-dependent Cl response
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n(g/di) Kokumi intensity Evaluation Comments Initialand middle taste Aftertaste Control - 0O -
yGlu-Cys-Gly 0.1 3.0 3.0 Thickness,growth,and continuity are enhanced.

current was measured. FIG. 1 shows the results. The results
confirmed that cRNA of the calcium receptor injected into the
cocytes was functionally expressed. Further, since the oocytes
injected with water did not respond to even a high concentration
of calcium, it was confirmednthat the calcium receptor was not
expressed in the oocytes themselves.
[0063] (Reference Example 8] Evaluation of calcium
receptor-activating effect of L-amino acids

The calcium receptor-activating effect of L-aminoc acids
was evaluated by using the method described in Reference Example
6. That is, cocytes injected with cRNA ¢f the calcium receptor
or sterilizedwater were prepared, andmembrane potential-clamped
at -70 mV by the double electrode potential clamp method. 7o
thepotential—clampedoocytes,alanine(10{%%, arginine (10 mM),
asparagine (10 mM), aspartic acid (10 mM), cysteine (10 mM),
glutamine (10 mM), glutamic acid {10 mM), dlycine (10 mM},
histidine (10 mM), iscleucine (10 mM), leucine (10 mM), lysine
(10 mM), methionine (10 mM), phenylalanine (iO mM), proline (1C
mM), serine (10 mM), threonine (10 mM), tryptophan (10 mMj,
tyrosine (10 mM), valine (10 mM), ornithine (iO mM), taurine (10
mM), or hydroxyproline (10 mM) was added, and Ca icn
concentration-dependent Cl response current was measured. FIG.
2> shows the results. The results demonstrated that cysteine,
histidine, phenylalanine, tryptophan, and tyrosine each had a
definite calcium receptor-activating effect. As for the
above-mentioned amino acids, the activating effect was reported
in Proc. Natl. Acad. Sci. USA, Apr. 25, 2000, 97(9): 4814-9.
[0064] [Reference Example 9] Evaluation of calcium
receptor-activating effect of D-cysteine

The calcium receptor-activating effect of D-cysteine was
evaluated by using the method described in Reference Example 6.
That is, cocytes injected with cRNA of the calcium receptor or
sterilized water were prepared, and membrane potential-clanped
at -70 mV by the double electrode petential clamp method. To

the potential-clamped cocytes, D-cysteine (10 mM), L-cysteine
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yGlu-Abu-Gly 0.01 3.0 2.0 Thicknessandgrowthare enhanced mainly in initial and middle taste.
yGlu-Val-Gly 0.01 3.0 3.0 Thickness and continuity are mainly enhanced.The whole taste is enhanced.
[0078][Example 1] Low-fat cow milk (1) A peptide in which a calcium receptor-activating effect and
a kokumi-imparting activity were found was examined for its intensity of imparting fat-like richness to
low-fat cow milk by a quantitative sensory evaluation test. The quantitative sensory evaluation test
was performed as follows. Each of y-Glu-Cys-Gly (glutathione), y-Glu-Val-Gly, and y-Glu-Abu-Gly was
mixed with commercially-available low-fat cow milk (non-fat milk solids content: 8.6% or more, milk fat
content: 1.5%) at a concentration of 0.00001 to 1 g/dl, and the intensity of imparting fat-like richness

was measured. It should be noted that each peptide  dissalved-in Igyfat milk, andthen a
sample { #He BH) of Which WsI6Wared, agﬁggjhs?%d&wit rﬁ?@%@so tha?'iI the pH might be 0.2 with
respectdadhe pH:af the-lowv=fat milk freerof peptideient The sERSEY Scoreéfor fatlike fichness and

smoothnessS was gefingq as fallawg: contral(free0f peptide)r Qepairats strang:Bepointstand ¢€ry strong:
5points: ThEn, the test was performed with n=12. The ias}u%-&m@ré)gié?tqygyigyc\g'i@ widgly exhibited at
the abovbanertionEd aadiien 2BAcehtAHONS Table6 shows the resdlts at typical concentrations. As

clear fryn dable, 6, it was confirmed that the peptide of the present invention imparted fat-like richness
and smogihness to low-ft.cow. milk at.a jwer, conceniratio tharkglutathiore. §a079] Table 6

receptor-activating effect of peptides

The calcium receptor-activating effect of a peptide was
evaluated by using the method described in Reference Example 6.
That is, oocytes injected with CRNA of the calcium receptor or
sterilized water were prepared, and membrane potential-clamped
at -70 mV by the double electrode potential clamp method. To
the potential-clamped oocytes, yv-Glu~-Cys~Gly (50 uM),
y-Glu-Cys (SNO} -Gly (50 uM), y-Glu-Ala (50 uM), y-Glu-Gly (500
uM) , y-Glu-Cys (50 uM}, y-Gilu-Met (500 uMj), v-Glu-Thr (50 uM},
v—Glu-val (50 pM), y-Glu-Orn (500 uMj, Asp-Gly (1 mM), Cys-Gly
(1 mM), Cys-Met (1 mM), Glu~Cys (50 pM), Gly-Cys (500 uM), ox
Leu—Asp (1 mM) was added, and Ca ion concentration-dependent Cl
response current was measured. FIG. 4 shows the results. The
results demonstrated that the above-mentioned peptide had a
definite calcium receptor-activating effect.
[0066] [Reference Example 11] Evaluation of calcium
receptor-activating effect of peptides

The calcium receptor-activating effects of peptides were
evaluated in the same manner as that of Reference Example 10.
EachfﬁfthepeptidesshownjjoableZiwasaddedtopotential—clamped
oocytes at 1,000 uM, 300 pM, 100 uM, 30 uM, 10 uM, 3 uM, 1 uM,
0.3 uM, and 0.1 pM, and(&iionuconcentration—dependent(Hmresponse
current was measured. The lowest concentration at which current
was detected was shown in Table 1 as the activity. The results
xeveéled that those 32 kinds of peptides each had a calcium

receptor-activating effect.
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Sample Concentration (a/di) Fat-like richness Smoothness Evaluation Comments Control - 0 0
yGlu-Cys-Gly 0.01 2.5 3.0 Growth exists in the whole taste. yGlu-Val-Gly 0.0001 2.5 2.3

[0067]

Table 1

Number Peptide Activity
1 v-Glu-Met (O] 1,000 uM
2 y-Glu-val-vVal 1,000 uM
3 y-Glu-Val-Glu 1,000 uM
4 y-Glu-Val-Lys 1,000 uM
5 y~Glu-Val-Arg 1,000 pM
6 y-Glu-Val-Asp 1,000 uM
7 v-Glu~Val-Metl 1,000 uM
8 y-Glu-Val~Thr 1,000 pM
9 v-Glu-y-Glu-Val 1,000 uM
i0 y=Glu-Val-NH, 1,000 uM
11 y-Gilu-vVal-ol 1,000 uM
12 y-Glu-Ser 3060 uM
13 v-Glu-Tau ' 300 uM
14 y-Glu~Cys (S-Me) (O) 300 uM
15 y-Glu~-Val~His 100 uM
16 y-Glu-Val-0Orn . 100 uM
17 y-Giu-Leu ; 100 pM
18 y-Glu-Tle 100 uM
19 y-Glu-t-Leu ‘ 100 uM
20 v-Glu-Cys (S~allyl)-Gly ‘ 100 uM
21 y-Glu-Val-Asn 30 pM
22 y-Glu-Gly-Gly 30 uM
23 v-Glu-Val-Phe 30 uM
24 y-Glu-Val-Sex 30 uM
25 y-Glu~-Val-Pro 30 uM
26 y~-Glu-Ser~-Gly 30 uM
27 y-Glu~Cys (S—-Me) ‘ 36 uM
28 yv-Glu-val-Cys ' 10 pM
29 yv-Glu-Val-Gln : 10 uM
30 v-Glu-Abu-Gly : 3 uM
31 v-Glu-Cys (S-Me) -Gly 3 uM
32 y-Glu-Val-Gly ' 0.1 pM
f0068] [Reference Example 12] Kokumi-~imparting activity of

peptide and amino acid to be used in present invention
Typical examples are selected from y-Glu-X-Gly (X
representsCys(SNO),Cys(Swallyl), Gly, Cys{S-Me}, Abu, or Ser),
y-Glu-Val-Y (Y represents Gly, val, Giu, Lys, Phe, Ser, Pro, Arg,
Asp, Met, Thr, His, Orn, Asn, Cys, Or Gin), y~Glu-Ala, y~-Glu-Gly,
y~Glu~Cys,y~Glu~Met,y~GlumThr,walu~Val,y—Glu~Orn,Asp—Gly,
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Taste is enhanced in middle taste and aftertaste. yGlu-Val-Gly 0.001 4.5 4.0 Taste is enhanced in
middle taste.and aftertaste,and strong taste is achieved. yGlu-Abu-Gly 0.001 2.3 3.0
Harmonyandgrowthexis in the whole taste. yGlu-Abu-Gly 0.01 4.3 4.0 Harmonyandgrowthexist in the
whole taste. [0080][Example 2] Low-calorie mayonnaise (low-calorie salad creamy dressing) (1) A
peptide in which a calcium receptor-activating effect and a kokumi-imparting activity were found was
examined for its intensity of imparting fat-like richness to low-calorie mayonnaise by a quantitative
sensory evaluation test.

Cys=-Gly, Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D~Cys, y-Giu-Met (O},
v-Glu-y-Glu-vVal, y~Glu-Val-NH,, y~-Glu-Val-ol, y-Glu-Ser,
v~Glu-Tau, y-Gilu-Cys(S~Me) (0}, y-Glu~Leu, vy-Glu-Ile,
y-Glu-t-Leu, and y-Glu-Cys(S-Me), in each of which a calcium
receptor—activatingeffectwasfound,andthepmesenceorébsemce
of the kokumi-imparting activity was examined by a sensory
evaluation test.

[0069] The sensory evaluation test was performedas follows.
To distilled water containing sodium glutamate (0.05 g/dl),
inosine monophosphate (0.05 g/dl}, and calcium chloride (1 mM),
each of alliin (S-allyl-cysteine sulfoxide: control experiment
of kokumi-imparting activity), y-Glu-Cys-Gly, vy-Glu-Cys,
v-Glu-Ala, and y-Glu~vVal was mixed as a sample in an amount of
0.2 g/dl, and the presence or absence of the kokumi~-imparting
activity was determined. It shouldbe noted that a sample, which
became acidic after the sample had been dissolved, was adjusted

with NaOH to pH 6.8 to 7.2 before use. Table 2 shows the results.

[0070]

Table 2 Kokumi-imparting activity of calcium receptor activator
Calcium receptor promoter Kokumi-imparting activity
yvGlu-Cys-Gly +

vGlu-Cys +

yGlu-Ala ' +

yGlu-Val +

[GO71] iReference Example 13] Kokumi~imparting activity of

peptide to be used in present invention

A peptide in which a calcium receptor-activating effect
was found was examined for its intensity of kokumi-imparting
activity by a gquantitative sensory evaluation test.

The gquantitative sensory evaluation test was performed as
follows. To distilled water containing sodium glutamate (0.05
g/dl), inosine monophosphate (0.05 g/dl), and sodium chloride
(0.5 g/dl), each of y-Glu-Cys-Gly (glutathione), y-Glu-Ala,
yv=Glu-Met, and y-Glu-Val was mixed as a sample in an amount of

0.1g/dl, andthe kokumi-impartingactivity intensitywasmeasured.
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In the same manner as that in Example 1 except that commercially-available low-calorie mayonnaise
(having a fat content reduced by 50% compared with a normal product) was used instead of low-fat
cow milk, each peptide was measured for its fat-like richness-imparting intensity. Each peptide
widely exhibited a taste-improving activity at various concentrations. Table 7 shows the results at
typical concentrations. As clear from Table 7, it was confirmed that the peptide of the present invention
imparted fat-like richness and smoothness to the low-calorie mayonnaise at a lower concentration
than glutathione. [0081] Table 7 Sample Concentration (g/di) Fat-like richness Smoothness Evaluation
Comments Control 0 0 yGlu-Cys-Gly 0.01 3.5 3.0

It should be noted that a sample, which became acidic after the
sample had been dissolved, was adjusted with NaOH to pH 6.8 to
7.2 before use. It should also be noted that there is known that
glutathione may impart kokumi to a food, and thus, glutathione
was used as a cgmparative control. The test was performed with
n=3 based on the following sensory evaluation scores: control
(0 point) and glutathione addition (3 points). Table 3 shows
the results. It shouldbe noted that the term "initial andmiddle

taste” igs a collective termof an initial taste and a middle taste.

[CC072]

Table 3

Sample . Kokumi intensity

Concentratio T .
n (g/dl) Initial  and Aftertaste Evaluation comments
g middle taste

Control - 0 0 -

Thickness, growth, and
vyGlu-Cys-Gly 0.1 3.0 3.0 continuity are

enhanced.
The effect is weak, but

vGlu-Ala 0.1 0.5 0.2 thickness is slightly
enhanced.

: Thickness and growth are

yGlu-Met 0.1 1.3 0.4 slightly enhanced.
Thickness and growth are
enhanced mainly in

vGlu-val 0.1 3.0 1.0 initial and middle
taste.

007373 [Reference Example 14] Kokumi-imparting activity of

peptide to be used in present invention

A peptide in which a calcium receptor-activating eiffect
was foundwas examined forits kokumi-impartingactivity intensity
by a guantitative sensory evaluation test.

The quantitative sensory evaluation test was performed as
follows. To distilled water containing sodium glutamate (0.05
g/dl), inosine monophosphate {0.05 g/dl), and sodium chloride
(0.5 g/dly, each of y-Glu-Cys-Gly {glutathione), y-Glu-Cys,
v-Glu-Val, and y-Glu-Val-Gly was mixed as a sample in an amount
of 0.1 g/di, or 0.01 g/dl as reguired, and the intensity of
kokumiwimpartingactivityvuﬁsﬁeasured. It should be noted that

a sample, which became acidic after the sample had been dissolved,
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Fat-like richness with sweettasteisachieved. Milky flavor is enhanced. yGlu-Val 0.0001 3.0 3.0 Taste is
enhanced in middle taste and aftertaste, and lasting taste is present. yGlu-Val-Gly 0.001 4.8 4.5 Taste
is enhanced in middle taste and aftertaste, and lasting taste is present. Strong harmony is achieved.
yGlu-Abu-Gly 0.001 3.2 3.0 Fat-like richness with sweettasteispresentin initial tasteandmiddle taste.
yGiu-Abu-Gly 0.01 4.7

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 addition (3 points).

Table 4 shows the results.

[0074]
Table 4
Sample Concent ratio : gokuml intensity . )
n (g/dl) Initial and Aftertaste Evaluation Comments
q middle taste -
Control - 0 0 -
Thickness, growth, and
vGlu~-Cys-Gly 0.1 3.0 3.0 continuity are
' enhanced.
A slightly weaker but
comparable effect is
1 —
yGiu-Cys 0.1 2.0 2.0 exhibited compared with
y-Glu—-Cys-Gly.
Thickness and growth are
enhanced mainly in
yGlu-val 0-1 3.0 B0 ipnitial and middle
taste.
yGlu~-vVal-Gly 0.1 * * *
Thickness and
_ ~ . continuity are mainly
yGlu-vVal-Gly 0.01 3.0 3.0 enhanced. The whole .
taste 1s enhanced,

* Unmeasurable: kokumi-impartingactivityis toostrongtomeasure

by sensory evaluation.

[Q075] [Reference Example 15] Kokumi-imparting activity of
peptide to be used in present invention

A peptide in which a caléium receptor-activating effect
wasfoundwasexaminedforius}ﬂﬂumd—impartingactivityintensity;
by a guantitative sensory evaluation test.
[C0CT76] The quantitative sensory evaluation test was
performed as follows. To distilled water containing sodium
glutamate (0.05 g/dl}, inosine monophosphate (0.05 g/dl), and -
sodium chleoride (0.5 g/dl}), eachcﬁfv—Glu—Cys~Gly(glutathione),'
v-Glu-Abu-Gly, and y-Glu-Val-~Glywas 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. It should be noted that a sample, which

became acidic after the sample had been dissolved, was adjusted
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4.3 Fat-like richness with sweettasteispresentin initial taste andmiddle taste. Growthexistsin the whole
taste. [0082][Example 3] Low-fat cow milk (lI) A peptide in which a calcium receptor-activating
effect and a kokumi-imparting activity were found, and cinacalcet which is known to have a calcium
receptor-activating e f rect were examined for their intensities of imparting fat-like richness to low-fat
cow milk by a quantitative sensory evaluation test. The quantitative sensory evaluation test was
performed as follows. Each of y-Glu-Val-Gly and cinacalcet was mixed with commercially-available
low-fat cow milk (non-fat milk solids content: 8.6% or more, milk fat content: 1.5%) at a concentration
of 0.00001 to 1 g/dl, and the intensity of imparting fat-like richness was measured. It should be

noted that each,sample. was dissolvedin-jow-fatmilk, anddhen asample sthe,pH of whichyas
lowered, was adjusted with'NaOH so that the pH might be 0.2 with respect to the pH of the low-fat

milk free't Blsamplel2 S e PHdenSdry SeBi DR FARNGPTChRESS At SMBotndss i defined as
follows: comtreb(free jof sample) @ pomtsteongad points; and veoy strang. 5 peibtse Them,the test was
performedhvgithrnzsluzl él'Qe taste-improving aCtivity was widely exhibited at the above-mentioned
addition concen?ratlpns. Table 8 shows the results at typical concentrations. As clear from Table 8, it
was confirfiied that cinacalcet imparted fat-like richness and smoothness to the low-fat cow milk with at
a compatahie goncentration to y-Glu-Val-Gly. [0083] Table 8 Sample Concentration (g/d1) Fat-like

richngss SégHgEiéllEbb vatuation-Commpents Goutol T niensicy
Concentratio A . -
0 {g/dl) Igltlal and Aftertaste Evaluation Comments
middle taste
Control - 0 0 -
Thickness, growth, and
vGlu~Cys-Gly 0.1 3.0 3.0 continuity are
enhanced.
Thickness and growth are
yGlu-Abu-Gly 0.01 3.0 2.0 fi?iizidaizlgﬁdig
taste.
Thickness and
3
@vaioy | owr | 30 .0 |coptinuity are meiny
taste is enhanced.
(60781 [Example 1] Low-fat cow milk (1)

A peptide in which a calcium receptor-activating effect
and a kokumi-imparting activity were found was examined for its
intensity of imparting fat-like richness to low-fat cow milk by
a gquantitative sensory evaluation test.

The gquantitative éensory'evaluation test was performed as
follows. Each of y~Glu-Cys-Gly {glutathione), y-Glu-Val-Gly,
and y-Glu-Abu-Gly was mixed with commercially-available low-fat
cow milk (non-fat milk solids content: 8.6% or more, milk fat
content: 1.5%) at a conéentzation of 0.00001 to 1 g/dl, and the
intensity of imparting fat-like richness was measured.

I« should be noted that each peptidewasdissolvedinlow-£fat
milk, and then a sample, the pH of which was lowered, was adjusted
with NaOH so that the pH might be *0.2 with respect to the pH
of the low-fat milk free of peptide.

The sensory score for fat-like richness and smoothness was
defined as follows: control (free of peptide): 0 point; strong:

3 points; and very strong: 5 points. Then, the test was performed

33



00 - yGiu-Val-Gly 0.001 4.5 4.0 Taste is enhanced in middle taste and aftertaste,and strong taste is
achleved. C nacalcet 0.0001 1.3 1.7 Lasting is present in aftertaste. Cinacalcet 0.001 4.0 4.2
Thickness and lasting aftertaste are present. [0084][Example 4] Low-calorie mayonnaise (low-calorie

with n=12. The taste-improving activity was widely exhibited
at the above-mentioned addition concentrations. Table 6 shows
the results at typical concentrations. As clear from Table o,
it was confirmedthat the peptide of the presentinvention imparted
fat-like richness and smoothness to low-fat cow milk at a lower

concentration than glutathione.

[0079]
Table ©
Sample ~ - : 14
P Concentration Fét‘iike Smoothness | Evaluation Comments
{g/dl) richness
Control - 0 0 -
Growth exists in the
— — 1
yGlu-Cys-Gly 0.01 2.5 3.0 whole taste.
Taste is enhanced in
yGlu-vVal-Gly ¢.0001 2.5 2.3 middle taste and
aftertaste.
Taste is enhanced in
middle taste. and
- I 1 .
yGlu-Val-Gly 0.001 4.5 4.0 aftertaste, and strong
taste is achieved.
B Harmony and growth exist
yGElu-~Abu-Gly 0.001 2.3 3.0 in the whole taste.
3 Harmony and growth exist
yGlu-Abu~-Gly 0.01 4.3 4.0 in the whole taste.
[Q080] [Example 2] Low-calcorie mayonnaise {low-calorie

salad creamy dressing)} (I)

A peptide in which a calcium receptor-activating effect
and a kokumi-imparting activity were found was examined for its
intensity of imparting fat-like richness to low-calorie
mayonnaise by a guantitative sensory evaluation test.

In the same manner as that in Example 1 except tﬁat
commercially-~available low-calorie mayonnaise (having a fat
content reduced by 50% compared with a normal product) was used
instead of low-fat cow milk, each peptide was measured for its
fat-like richness-imparting intensity.

Each peptide widely exhibited a taste-improving activity
at various concentrations. Table 7 shows the results at typical
concentrations. As clear from Table 7, it was confirmed that
the peptide of the present invention imparted fat-like richness

and smoothness to the low-calorie mayonnaise at a lower
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salad creamy dressing) (II) A peptide in which a calcium receptor-activating effect and a
kokumi-imparting activity were found, and oinacalcet which is known to have a calcium receptor-act
ivating e ffect were examined for their intensities of imparting fat-like richness to low-calorie
mayonnaise by a quantitative sensory evaluation test . In the same manner as that in Example 2,
each sample was measured for its intensity of imparting fat-like richness. Each sample widely
exhibited a taste-improving activity at various concentrations. Table 9 shows the results at typical
concentrations. As clear from Table 9, it was confirmed that the cinacalcet imparted fat-like richness
and smoothness to the low-calorie mayonnaise at a comparable concentration to y-Glu-Val-Gly.

[0085] Tg\bIeCQe S?r:;]\gjcej_Conc;C ntrgtiorﬂ%%l%ggtdlrillée richness Smoothness Evaluation Comments
Control <6 0°VEIu- aI-@I?/ 0. 4.8 )
(0081}

Table 7

Sample Concentration Fat-like
. {(g/dl) richness
Control - O 0 -
Fat-like richness with
sweet taste is achieved.
Milky flavor is
enhanced.

Taste is enhanced in
middle taste and
aftertaste, and lasting
taste 1s present.
Taste is enhanced in
middle taste and
aftertaste, and lasting
taste 1s present.
Strong harmony is
achieved.

Fat-like richness with
sweet taste ispresent in
initial taste andmiddle
taste.

Fat-1like richness with
‘ sweet taste is present in
yGlu-Abu-Gly ' 0.01 4.7 4.3 initial taste andmiddle
taste. Growthexistsin
the whole taste.

Smoothness | Evaluation Comments

vGlu~Cys~-Gly 0.01 3.5 3.0

vyGlu-Val-Gly 0.0001 3.0 3.0

yGlu~-Val-Gly 0.001 4.8 4.5

vGiu-Bbu-Gly 0.001 3.2 © 3.0

[oegz2] [Example 3]} Low-fat cow milk (II)

A peptide in which a calcium receptor-activating effect
and a kokumi-imparting activity were found, and cinacalcet which
is knowntohaveacalciumreceptor-activatingeffectwere examined
for their intensities of imparting fat-like richness to low-fat
cow milk by a quantitative sensocry evaluation test.

The quantitative sensory evaluation test was performed as
follows. Each of y-Glu-Val-Gly and cinacalcet was mixed with
commercially-available low-fat cow milk (non-fat milk solids
content: 8.6% or more, milk fat content: 1.5%) at a concentration
of 0.00001 to 1 g/dl, and the intensity of imparting fat-like
richness was measured.

it should be noted that each sample was dissolved in low-fat
milk, and then a éa'mple, the pH of which was lowered, was adjusted
with NaOH so that the pH might be +0.2 with respect to the pH
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4.5 Taste is enhanced in middle taste and aftertaste, and lasting tasteis present. Harmony is strong.
Cinacalcet 0.0001 1.8 2.5 Lasting is present aftertaste. Cinacalcet 0.001 4.3 4.8 Thickness and lasting
aftertaste are present. [0086][Example 5] Low-fat yogurt A peptide in which a calcium
receptor-activating effect and a kokumi-imparting activity were found, and cinacalcet which is known to
have a calcium receptor-act ivat ing e f fect were examined for their intensities of imparting fat-like
richness to low-fat yogurt by using a quantitative sensory evaluation test. The quantitative sensory
evaluation test was performed as follows. Each of y-Glu-Val-Gly and cinacalcet was mixed with
commercially-available low-fat yogurt (non-fat milk solids content: 10.0%, milk fat content: 1.0%) at a

concentration of 0.0000% tq 1 g{dl; and.the igtgngitysgfrﬂ'c?]p@.[t ing fat-like richness was measured.
It should be noted that after each sample was dissolved in lpw-fat yogurt, and a sahmﬁple, theapH of

which was lowersB SwA& R fusted SHthNAOH 58 thatthé pH might be 02 With PESpect o the pH of the
low-fat railksfiee-of & samplel ows Thecsensoty Sdore fordfat-kkenpdmesstantbdmaocthaesswas defined

as follows contol (e gf.sample: 0,AOINS{iong; &,poinis, And ety £U0nG; & Pojais Tham-dhe test
g[6]

was pe [E?noeldnwi?ﬁ n=12. A taste-improving activity was exhibited in a wide range of the
above-mehtibnad AdditioR kdnééritiation8PTable 16 showd the iestifs al' PRl coicantratichs. As
clear frogy-Table 10, #wasreanfirmad thatpinacalset and y«Glu\al-Gly eachTmpared fatlikesichness

and Smot%%nefgstg hcesloa\{\é_fagygg%rat latcao%I E:nelelg‘ri.:%%q:czegggtlon P@Oé%]e ar from Table 8,
it was confirmed that cinacalcet imparted fat-like richness and
smoothness to the low-fat cow milk with at a comparable

concentration to y-Glu-Val-Gly.

[0083]
Table 8
Sample Concfii;ition th;like Smoothness | Evaluation Comments
g richness
Control - 0 0 -
Taste is enphanced in
middlie taste and
vGlu-Val-Gly 0.00% .0 4.0 aftertaste, and strong
taste is achieved.
. . Lasting is present in
Cinacalcet 0.0001 1.3 1.7 afrertaste.
. 0001 4.0 4.9 Thickness and lasting
Cinacalcet ’ . o aftertaste are present.
0084} [Example 4] Low-calorie mayonnaise (low-calorie

salad creamy dressing) (II)

A peptide in which a calcium receptor-activating effect
and a kokumi-imparting activity were found, and(:iﬁacalcet.which
is knowntohave acalciumreceptor-activatingeffect wereexamined
for their intensities of imparting fat-like richness to
low-caloriemayonnaise by aguantitative sensoryevaluationtest.

In the same manner as that in Example 2, each sample was
measured for its intensity of imparting fat-like richness.

Each sample widely exhibited a taste—improying activity
at various concentrations. Table 9 shows the results at typical
concentrations. As clear from Table 9, it was cpnfirmed that
the cinacalcet imparted fat-like richness and smoothness to the

low-calorie mayonnaise at a comparable concentration to

y~Glu-Val-Gly.
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Table 10 Sample Concentration (g/d1) Fat-like richness Smoothness Evaluation Comments Control - O
0 - yGlu-Val-Gly 0.001 4.5 4.0 Taste is enhanced in middle taste and aftertaste,and strong taste is
achieved. Cinacalcet 0.0001

f0085]
Table 9
Sample Concentration Fétmllke Smoothness | Evaluation Comments
{a/dl) richness
Control - 0 o -

Taste is enhanced in
middle taste and
yGlu~-Val-Gly 0.001 4.8 4.5 aftertaste, and lasting
taste is present. :
Harmony 1s strong.
Lasting is present in

Cinacalcet 0.0001 1.8 2.5 afferiaste.

Cinacalcet 0.001 4.3 4.8 Thickness and iasting
aftertaste are present.

[008B6] [Example 5] Low-fat yogurt

A peptide in which a calcium receptor-activating effect
and a kokumi-imparting activity were found, and cinacalcet which
is knowntohaveacalciumreceptor-activatingeffect wereexamined
for theif intensities of imparting fat-like richness to low-fat
yogurt b& using a quantitative sensory evaluation test.

The quantitative sensory evaluation test was performed as
follows. Each of y-Glu-vVal-Gly and cinacalcet was mixed with
commercially-available low-fat yogurt (non-fat milk solids
content: 10.0%, milk fat content: 1.0%) at a concentration of
0.00001 tolg/dl, andthe intensityof imparting fat-like richness
wasg measured.

It:should be noted that after each sample was dissolved
in low-fat yogurt, and a sample, the pH of which was lowered,
Was adjuéted with NaOH so that the pH might be 0.2 with respect
to the pH of the low-fat milk free of a sample.

The sensory score for fat-like richness and smocthness was
defined as follows: control (free of sample): 0 point; strong:
3 points; and very strong: 5 points. Then, the test was performed
with n=12. A taste—improving activity was exhibited in a wide
range of‘the above-mentioned addition concentrations. Table 10
sbowsthéresultseﬂ:typicalconcentrations. As clear fromTable
10, it was confirmed that cinacalcet and y-Glu-vVal-Gly each

imparted fat-like richness and smoothness to the low-fat yogurt
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1.5 2.0 Lasting is presentin aftertaste. Cinacalcet 0.001 4.0 4.5 Lasting is presentin aftertaste.
Industrial Applicability [0088]The low-fat food containing the compound, preferably the amino acid o r
the pept ide , having a calcium receptor-activating effect of the present invention is excellent in taste,
in particular, fat-like richness and smoothness, and hence, can be widely utilized for a dairy product,
an emulsified food, and the like. The compound having a calcium receptor-activating effect may also
be utilized as a taste improving agent which is added to a low-fat food for imparting fat-like richness to
a taste of the low-fat food. CLAIMS 1. A low-fat food, wherein a compound having a calcium
receptor-activating effect is added thereto at a final concentration of 1 ppb to 99.9% by weight. 2.
The low-fat food accgtrding to claimtlﬁ Whle(rjemin the compound is one kind or two or more kinds of
amino atitls r %ég‘t% es'selected Promatﬁe group consisting of y-Glu-X-Gly (X represents an amino
acid or ar*&mihb acid derivative), y-Glu-Val-Y (Y represents an amino acid or an amino acid
derivativg),yrGlurla, y-Glu-Gly, y-Glu-Cys, y-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-Orn, Asp-Gly,
Cys-Gly-Eys-Met-Glu=-Cys; Gly=Cysr ten=Asp, DG ys, y{Glu-Met(0),; yiGIu-y-Glu-Val, y-Glu-Val-NH
y-Gl J-Val-oéﬂi,a WGEI?J-Ser, \ %Ii%%gg/\@ﬁtéﬁCbEgM}éﬁO) YSRHAT V4G I‘Oa-‘ﬁ@'f V-t aRd
y-GlU-Cys ¢onte) 1 3. The low-fat food accorgling to iclaim 2, wheremn X is Cys(SNO), Cys(S-ally1),
Gly,{Cys(S-Me), Abu, t-Leu, Cle, Aib, Pen,jor Ser, and Y is Gly, Val, G J,?I.Z;(}ﬁ, Pﬁe???rzi‘?’zg, Atg, Asp,
Met, ThysHis,/@rnsAsn, Cys, Glyd;lacA, prGlr..5  4; The ow-fat f()@@@e@@ﬁig ?ggialgq 2053,
wherein the compound is selected from thé group consisting of y-Glu-Yal:Gly and y-Glu-Abu-Gly.
5. Thefow=fat food-according to any one of claims 1 to 4, wherein the lovedat fapd s pneskind ortwp or
more kindS"S&l8¢tEt from the drotily bonsisting of & dairy| prodiict, a fogd: éenEainirig animal oil and fat
and/or vegetable qil.and fat, angd gg.emulsified fgog. 4.5 basting 1s present in

aftertaste.

N

Industrial Applicebility

[C08B8] The low-fat food containing thef:ompound¢ preferably
the amino acidor the peptide, havingacalciumreceptor-activating
effect of the present invention is excellent in taste, in
particular, fat-like richness and.smoothnéss, and hence, can be
widely utilized for a dairy product, an emulsified food, and the
like. The compound having a calcium receptor-activating effect
may also be utilized as a taste improving agent which is added
to a low~fat food for imparting fat-like richness to a taste of

the low-fat food.

38



6. A taste improving agent for imparting fat-like richness and smoothness to the taste of a low-fat food,
which comprises an amino acid or a peptide having a calcium receptor-activating effect. SEQUENCE
LISTING <110> Ajino oto Co., Inc, <120> Low-fat food <130> C904-C8047 <150> JP2007-123769
<151> 2007-05-08 <160> 2 <170> Patent In version 3. 1 <210> 1 <211> 49 <212> DNA <213>
Artificial <220> <223> hCASR N primer <400> 1 actaatacga ctcactatag ggaccatggc attttatagc
tgctgctgg49 <210> 2 <211> 29 <212> DNA

CLAIMS

1. A low-fat food, wherein a compound having a calcium
receptor—activating effect is added thereto at a final
concentration of 1 ppb to 9%.9% by weight.

2. The low—fat foodaccordingteclaiml, whereinthe compound
is one kind or two or more kinds of amino acids or peptides selected
from the group consisting of y-Glu-X-Gly (X represents an amino
acid or an amino acid derivative), y-Glu-Val-Y (Y represents an
amino acid or an amino acid derivative), y-Glu-Ala, y-Glu-Gly,
YwGlu—Cys,v~Glu—Met,y—Glu—Thr,y~Glu—Val,y—Glu—Orn,Asprly,
CySHGly,Cys~Met,GluwCys,Gly—Cys,Leu—Asp,D—Cys,y;GluwMet(O),
v-Glu-yv-Giu-Val, y-Glu-Val-NH;, y-Glu-Val-ol, y-Glu-Ser,
y~Glu-Tau, y-Glu-Cys(S-Me) (0O}, y-Glu-Leu, y-Glu-Ile,
v=Glu-t-Leu, and y-Glu-Cys(S-Me).

3. The low-fat food according to claim 2, wherein X is
Cys {(SNO), Cys({S~allyl), Gly, Cys (S-Me), Abu, t-Leu, Cle, Alb,
Pén, or Ser, and Y is Gly, Val, Glu, Lys, Phe, Ser, Pro, Arg,
Asp, Met, Thr, His, Qrn, Asn, Cys, GlyA, LachA, or Gln.

4. The low—-fat food according to claim 2 or 3, wherein the
compound 1s selected from the group consisting of y-Glu-Val-Gly
and y-Glu-Abu-Gly.

5. The low-fat food according to any cne of claims 1 to
4, wherein the low-fat food isone kindor twoormore kinds selected
from the group consisting of a dairy product, a food contalining
animal oil and fat and/or vegetable oil and fat, and an emulsified
food.

6. A taste improving agent for imparting fat-like richness
and smoothness to the taste of a low-fat food, which comprises
an amino acid or a peptide having a calcium receptor-activating

effect.
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<213> Artificial <220> <223> hCASR_C primer <400> 2 ttatgaattc actacgtttt ctgtaacag29

1
SEQUENCE LISTING
CH0> Ajinometo Go., Ine.
<1205 Low-fat food
136> C904-(8047

<IB0>  JP2007-123769
151> 2007-05-08

<i60> 2
176> Patentin version 3.1

Q10> 1

Q1> 49

212> DHA

213> Artificial

{2205
223> hCASR_¥ primer

<400> 1
actaatacga cicactatag geaccatgec attttatage tpctgetize 49

Q1 2

Q2> 29

<212> DA

<213>  Artificial

220>
223> hGASR_C primer

A00> 2
ttatgaatic actacgtitt ctgtaacag 29



