DESCRIPTION SWEETENER Technical Field [0001] The present
invention relates to a sweetener and an additive agent for improving the
body taste of a sweet substance which is used as an ingredient of the
sweetener, and improving the bitter taste typical of the sweet substance.
Background Art [0002] In recent years, a high sweetness sweetener has
been utilized as a sweetener in a wide range of food field such as diet
foods because of its high sweéetsess riadagnification. In the fields of
beverages and confectioneries each consuming an especially large
amount of sweeteners, various high sweetness sweeteners have been
used as so-called Iower-calori%@@?/@gt@ﬁlgrgsuch as a calorie-reduced
sweetener and a calorie-free sweetener, and sugar-free sweeteners. Of
those, t)gpic%I examples of the high sweetness sweetener to be used
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amount of sweeteners, various high sweetness sweeteners have been
used as so-called lower-calorie sweeteners such as a calorie-reduced
sweetener and a calorie-free sweetener, and sugar—-free sweeteners.
Of those, typical examples of the high sweetness sweetener to be
used include aspartame (APM), sucralose, acesulfame-XK (Ace~K),
neotame,
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[0003] _

However, in general, consumers have become familiar over the
years with the sweet taste of sugar, glucose fructose syrup or the
like, which has been used for foeds in the past, and hence do not
prefer in many cases the sweet taste type of such a high sweetness
sweetener as described above. For example, APM has a utilization
effect such as a flavor-enhancing effect and an effect for reducing

the bitter taste or the astringency of coexisting substances, while



Ace-K has a high stability, while has a heavy taste in middle taste to after
sweet taste (heavy sweet taste over aftertaste) and particularly has a
strong bitter taste and astringency, therefore, Ace-K is often used in a
combination with other high sweetness sweeteners. [0004] Until now, the
use of those high sweetness sweeteners in combination is known as a
technology for modifying the sweet taste type of the above-mentioned
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(Patent Document 3) and the use in a combination with a dietary
fiber (Patent Document 4) havebeenreported. However, at thepresent
time, these have not yet sufficiently satisfied preferences of

consumers who have become familiar with the sweet taste type of
sugar or glucose fructose syrup.

[0005]

Meanwhile, the calcium receptor which is also called Calcium
Sensing Receptor (CaSR) is a receptor consisting of 1,078 amino
acids, which is classified into the class C of seven-transmemnbrane
receptors (G protein-coupled receptor; GPCR). Cleoning 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
calciunkreceptorjf:registeredvﬁjjlGenBankA@cession%ﬂ;.NM_OOOBBB
and is well conserved in animals.

[0006]

The above-menticned calcium receptor may act to promote or



digestive system diseases and other diseases, depending on pathological

conditions. For example, the calcium receptor has functions to detect

increasedblood 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
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and PRRZFMIAE SBich 25 SFermine, amino acids such as phenylalanine, and so
(000 farth have been reported as calcium receptor activators (Non-patent
do%ﬁ;m%]tt I%%@l?@%%% o%%@%y%% Eeggr&@%tagﬂg%m%ceptor has been
(y-Glu-Cys-Gly), a Tow molecular weight peptide, is a CaSR activator,
conducted mainly for calcium homeostasis, the applied researches

therefore, have so far mainly focused on bone metabolic diseases
in which calcium regulation is invelved. However, 1t has become
clear that the calcium receptor is widely distributed in living
bodies other than the parathyroid and kidney from the results of
genetic expression analyses etc. (Non-patent documents 2 and 3),
and possibilities thereof for being invelved in various bioleogical
functions and causes of diseases have been proposed. For example,
it is speculatedthat thecalciumreceptorisinvolvedinthe functions
of the liver, heart, lung, gastrointestinal tract, lymphocyte and
pancreas, The inventors of thepresent inventionalschave confirned
that the calcium receptor is expressed in a wide range of tissues
in living bodies by analyses by analyzing RNAs extracted from each
of rat tissues using RT-PCR. From the above-mentioned viewpoints,
the values of activators and inhibitors of the calcium receptor
are presently rapidly increasing for applications.
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but does not mention in any way a possibility for CaSR to be involved in
taste reception. [0009] However, it is not known that an amino acid or a
peptide having a particular structure is useful as a calcium receptor
activator. Further, although a peptide derivative which exhibits a sweet
taste such as aspartame is known, it is not known that an amino acid or
peptide having a calcium receptor-activating effect may improve a sweet

taste-obg sweetsybstancerlt-shedld e noted that ANS980L @Aadyadol inium
neotame are described in Patent Documents 5 and 6, respectiv.ely.
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Means for solving the Problems [0011] The inventors of the present
invention found various amino acids and peptides as compounds each
having a calcium receptor-activating effect in the process of searching a
calcium receptor activator, and also found that the amino acids and
peptides can improve the sweet taste type of a high sweetness
sweetener, thereby accomplished the present invention. That is, the
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That is, the present invention is as follows:

(1) a sweetener comprising a sweet substance and a compound having
a calcium receptor-activating effect;
(2} the sweetener according to (1) wherein the compound comprises
one or more kinds of amino acid or peptide selected from the group
consisting of y-Glu-X-Cly where X represents an amino acid or an
amino acid derivative, y~Glu-vVal-Y where Y represents an amino acid
or an amino acid derivative, y-Glu-Ala, y-Glu-Gly, y-Glu-Cys,
yv~Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-Crn, Asp-Gly, Cys-Gly,
Cys-Met, Glu-Cys, Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met(O),
y—Glu—v—Glu«Val,y—Glu—Val—NHz,y—Glu—Valﬁol,y—Glu—Ser,walu—Tau,
v-Glu-Cys {S-Me) {0}, y-Glu-Leu, y-Glu~Ile, vy-Glu-t-Leu and
yv-Glu~Cys (S5-Me) ;
(3} the sweetener according to (2) wherein X represents Cys(5NO),
Cys(S-allyl), Gly, Cys(S-Me), Abu, t-Leu, Cle, Alb, Pen or Ser,
and Y represents Gly, Val, Glu, Lys, Phe, Ser, Pro, Arg, Asp, Met,
Thr, His, Crn, Asn, Cys, Gln, GlyA or Lach;



(7) an additive agent comprising a compound having a calcium
receptor-activating effect, which is added to a sweet substance for
improving a bitter taste of the sweet substance. Brief Description of the
Drawings [0012] FIG. 1 is a graph showing an effect of calcium on a
calcium receptor. cRNAof the human calcium receptor was injected into
oocyte of Xenopus laevis by microinjection. Values of intracellular
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Is a graph showing an effect of a D-amino acid on a calcium receptor.
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(7) 2Xenopusdaevis bydnicreinjpstion.iialues obrptracellutar réspgonsecalcium
currents which flew at time of addition_of a, 10 mM D-ami id,. .
receRiiftioh were retorded: t?%%@m a>\'gikr1nj”ucn}11 vaied “oF iﬂrggel ura%b!;](%u%ce%g potance
for iwereconsidered iesponseatirent Values. #eas confiriiet it no
response was observed in oocytes injected with distilled water by

microinjection as a control. FIG. 4 is a graph showing an effect of a

Briehepfide ohid dalciunt reBEptor ARNASS the human calcium receptor was

ro01anjected into oocyte of Xenopus laevis by microinjection. Values of

Intacelluar, [esporise SUEn(s which flew atdne e of 20dligNAf & canciun
peptide Solufion ata arbitrary concentration. The maximum values of
recejritracelltERBuerénisavera ToASIdered T ESGRRCUNRAELVAlGES. e C 1nto cocyte

of Xenopus laevis by microinjection. Values of intracellular
response currents which flew at the time of addition of a calcium
chloride solution at an arbitrary concentration were recorded. The
maximum values of intracellular currents were considered response
current values. It was confirmed that no response was observed in
oocytesinjectedwithdistilledwaterbyn@croinjectionaseacontrol.

FIG. 2 is a graph showing an effect of an L-amino acid on a
calcium receptor. cRNA of the human calcium receptor was injected
into ococyte of Xenopus laevis by microinjection. Values of
intracellular response currents which flew at the time of addition
of a 10 mM L-amino acid solution were recorded. The maximum values
of intracellular currents were considered response current values.
It was confirmed that no response was observed in ooccytes injected
with distilled water by microinjection as a control.

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

calcium receptor. cRNA of the human calcium receptor was injected



It was confirmed that no response was observed in oocytes injected with
distilled water by microinjection as a control. FIG. 5 is a conceptual
diagram showing strength of a body taste of a sweet substance. Best
Mode for carrying out the Invention [0013] Hereinafter, the present
invention is described in detail. One embodiment of the present invention
relates to a sweetener containing a sweet substance and a compound,
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receptor-activating ‘effect. Further, another embodiment of the prefsergd Lt 5
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of a sweet substance.

Best Mode for carrying out the Invention
[00131

Hereinafter, the present invention is described in detail.

One embodiment of the present invention relates to a sweetener
containing a sweet substance and a compound, preferably an amino
acid or a peptide, having a calcium receptor-activating effect.
Further, another embodiment of the present invention relates to
an additive agent containing a compound having a calcium
receptor-activating effect, which is added to a sweet substance
in order to improve the body taste and bitter taste of the sweet
substance. Further, still another embodiment of the present
invention relates to a sweetener which is obtained by adding the
additive agent containing a compound having a calcium
receptor-activating effect.
[0014]

First, the amino acid or the peptide having a calcium

receptor-activating effect is described.



mainly in initial taste and middle taste when eating the sweet substance.

The phrase "improvement of the body taste" refers to the enhancement of

the body taste. The sense of taste varies with the course of time after the

start of eating, and is sequentially called immediately after the start of

eating, initial taste, middle taste and aftertaste. Those are relative

notions, a_nd typically, initial taste, middle taste and aftertaste refer to

taptes which, pis [eltQ 9 25q0onds, 3 19 Apeconds il SEEARS har che

. la er after the start Qf eatlng,‘?espectlve y. FIG. 5 shows a conceptual
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. start of eating. However, FIG. 5 is a conceptual diagram and does not
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“calcium receptor activator” refers to a substance that binds to the
by fighoveanenticrad: edleiunh ictepteitoaiivaeshe daltifigatepopte, salty
ta steﬁurgf@sﬁhgar;lﬁr@%% Eé@t%cféi}\!a@a% calciim reeeptor’ asrusatherein8 taste in

. _.means that a ligand binds to a calcium receptor to activate.a.guanine
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are L-amino acids unless otherwise stated. [0017] <1> Compound having
1001 alcalcium receptor-activating effect The compound having a calcium

regepialactvating-effec can"bean amina:-acidfa peptide of desvativesice as

SO BAthE Has A effect "5t IMSToving the-Sweet taste type of the sweet

mainsybstanceiThe lcampduncecah alsodieea hevélecomsourtbdbtainedhsy sweet

subs §8§?§Q|ng TR ﬁ%?g@ée ’ 'Ibﬂﬁggf.)mtc%b% HQ@%‘%H/ by é%%@ingr% fers to
Lhe Ggafgement Gf the body taste.” The Senat ot tasta Ve wicn
the course of time after the start of eating, and is sequentially
called immediately after the start of eating, initial taste, middle
taste and aftertaste. Those are relative notions, and typically,
initial taste, middle taste and aftertaste refer to tastes which
are felt 0 to 2 seconds, 3 to 4 seconds, and 5 seconds or later
after the start of eating, respectively. FIG. 5 shows a conceptual
diagram showing the body taste, inwhich the crdinate axis represents
the strength of the taste, and the abscissa axis represents the
time after the start of eating. However, FIG. 5 is a conceptual
diagram and does not show absclute values.

[0016]

The term "calciumreceptor"” as used hereinrefers to a receptor
that is called Calcium Sensing Receptor (CaSR) and belongs to the
class C of seven-transmembrane receptors. The term "calcium
receptor activator' refers to a substance that binds to the
above-mentioned calcium receptor to activate the calcium receptor.

Further, the phrase "to activate a calcium receptor” as used herein



It is preferable to confirm that the obtained compound has an effect of
improving the sweet taste type of the sweet substance, inparticular, the
high sweetness sweetener. [0018] Hereinafter, a method of screening the
compound having a calcium receptor-activating effect is specifically
described, but is not limited to the following steps: 1) measuring a calcium
receptor activity by adding a test substance to a calcium receptor activity

mean sn%%aas&]@m?éigﬁ}ﬁsﬁrﬂ&’ measuring; ihe £alciym feceptaiacivily=2) guanine
comparing the calcium receptor activity when addln(t; the test substance
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f@ﬂ:&ﬁto?%%ti?if;g% meéasured by a measurement system using cells that
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<1> @heyveunay heiseg without anyrparticidar dimitation asddngyas fwhen an
extracellular ligand (activator) specific to a calcium receptor d
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cxan IS T 5, SRR R SR ST, oo
with¢he@w@eﬁg@§§gﬁ@§{0@gg]detecting a calcium receptor activity.
It is preferable to confirm that the cbtained compound has an effect
of improving the sweet taste typeof the sweet substance, inparticular,
the high sweetness sweetener.

[0018]

Hereinafter, a method of screening the compound having &
calcium receptor-activating effect is specifically described, but
is not limited to the following steps:

1) measuring a calcium receptor activity by adding a test substance
to a calcium receptor activity measurement system for measuring
the calcium receptor activity;

2) comparing the calcium receptor activity when adding the test
substance with a calcium receptor activity when not adding the test
substance; and

3) selecting the test substance exhibiting a calcium
receptor~activating effect at the time of addition of the test
substance.

[0019]

The calcium receptor activity is measured by a measurement

system using cells that express calcium receptors, for example.



Meanwhile, an effect of improving the sweet taste type of the sweet
substance can be confirmed by a method such as a taste test by humans.
Further, the amino acid and peptide to be used as a test substance are
not particularly limited, however, the peptide is preferably a peptide
consisting of 2 to 10 amino acid residues, or a derivative thereof, and
more preferably a peptide consisting of 2 or 3 amino acid residues, or a

The oSiefivatiye thercof Further. the amino acidiresidueatdhe Nstepminal of $he ng
peptide is preferably y-glutamic acid. [0021] Examples of the calcium
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subs iadicatesan iacteaseiinintraceliplas catciimiavel tag becused: 9024hd is a
coos ST TSl T conms s 29 U un oot
substance.

[0020]

Meanwhile, an effect of improving the sweet taste type of the
sweet substance can be confirmed by a method such as a taste test
by humans. Further, the amino acid and peptide to be used as a test
substance are not particularly limited, however, the peptide is
preferably a peptide consisting of 2 to 10 amino acld residues,
or a derivative therecf, and more preferably a peptide consisting
of 2 or 3 amino acid residues, or a derivative thereof. Further,
the amino acid residue at the N-terminal of the peptide is preferably
y—-glutamic acid.

(00211

Examples of the calcium receptor mentioned above include a
calcium receptor derive from an animal such as a mouse, rat and
dog as well as human, and the origin of the calcium receptor is
not particularly limited.

00221

As described above, the calcium receptor activity can be

confirmed by using live cells expressing a calcium receptor or its

fragment, cell membranes expressing a calcium receptor or its
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intracellular current is observed in response to 5 mM of calcium, or
cultured cells in which fluorescence of the fluorescent indicator reagent is
observed in response to 5 mM of calcium are used. The calcium
concentration dependency is determined by changing the calcium
concentration. Then, a test substance such as a peptide is prepared to a
concentration of about 1 pM to 1 mM, and added to the oocytes or

cultured cell . e I ctivit h - i .

£ tured cells, and fhe calcium receptor activity, of the abgve-menfioned,» 5+
ragm&élptfde or %he like %s de[%rmlned. 0025J] Exz;é}mgles of the compOl?F]d to ber T
f ragngsed intthé prasentinetttioh ifereinafter, referred to as a "compound of

the-preseptinventiony); include yanqus aming-acidspeptides®oi. However,

derivatives thereof, or various low molecular weigvh.t com‘poundg, iach gf g
confighRh Had LEalbitin FREEPIOR abiVATMG effett (Hereinafter, when "amino . -
this actdtprl &peptide” is simply used, the amino acid and the peptide
[Oozﬁometimes mean both of an amino acid and an amino acid derivative,

and both of a peptide and a peptide derivative, respectively) The amino

1P atid @Mﬁ%Weé%ﬁﬁﬁ%ﬁﬁﬁ@édéﬁaﬂ-aeﬁ%iﬁ&iﬁéﬁums those
of xé&ﬁ%lftfﬂ'a tném%e@de\yﬁaﬁmdm@@@a fﬁi@@;mﬂ ot alpepiide haviag fetal

, an effect of imgroving.the body taste and/or bitter taste_of the sweet .

kidney yetance; Wﬁ%ﬁtﬁégﬁﬁﬁﬁ%n a%/iedcoerqﬁg rpe(i)“fhlaegl(se eaten evﬁﬁﬁeﬁf\eg gepning @

dweet
calcisubstancey Examples ofsuchpan amiinotdeid of arpeptide? ifclude gn gene and

intr%?gﬁk§§3@H@hs%ﬁéﬁ§8m5¥ngﬁﬁﬁa@ﬂ@%fﬁ@%@%@n@gﬂﬂ%‘%@@ plasmid as

erivative, y-Glu-Val-Y where Y represents an amino acid or an amino
a tempidaeriveativel§-CIalAIa, y-GR-CR FBIUTEYs, YEG MR yBIu-Thr,
elecyrGhnVah ¥yiGk:Qm, Asp-Gly: Gys-Glys CysMel, Gly-Cys; GlyeGysitor that
. .. Leu-Asp, D-Cys, y-Glu-Met(Q), y-Glu-y-Glu-Val, y-Glu-Val-NH2,
o GREVAT ol -GN Ser ) GILETA I Lya G MoB). v Gl (. 7 U9
[00Z44Glu-lle, y-Glu-t-Leu and y-Glu-Cys(S-Me) (hereinafter, also referred to

?‘S&@P&é@?&{ E}h.ﬁ fike 0(@&91%9%%@3’;@559“3)8 Ipsthe Presenti rmed based
invention, one kind of those peptides or the like can be used, or two or

on LhipGRIGRES THetdot tan B USEt T Eombhtafior. {86261 Further; e s -1 h+en
intrpeptide: may be arpeptidesdetivativedving aesponse to 5 mM of calcium,

or cultured cells inwhich fluorescence of the fluorescent indicator
reagent is observed in response to 5 mM of calcium are used. The
calecium concentration dependency is determined by changing the
calcium concentration. Then, a test substance such as a peptide
is prepared to a concentration of about 1 pM to 1 mM, and added
to the oocytes or cultured cells, and the calcium receptor activity
of the above-mentioned peptide or the like is determined.

[0025]

Examples of the compound to be used in the present invention
(hereinafter, referred to as a "compound of the present invention™)
include various amino acids, peptides or derivatives thereof, or
various low molecular weight compounds, each of which has 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
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structure of y-Glu-X-OCH(Z)CO2H (X represents an amino acid or an
amino acid derivative, and Z represents H (a hydrogen atom) or CH3 (a
methyl group)) . Further, the peptide may be a compound in which Y
represents GlyA or LacA in the formula y-Glu-Val-Y. Preferable specific
examples thereof include y-Glu-Val-GlyA, y-Glu-tLeu-GIyA,
y-Glu-Abu-GlyA, y-Glu-Val-LacA, y-Glu-tLeu-LacA and y-Glu-Abu-LacA. It

acia FeudBenoted that Glvh Iepiecentedlypolicacy, 8addach epiesents rec:
butyric acid. Butyric acid may be one of S-butyric acid or R-butyric acid,
to be areEgreferiddis SHRfpict AT ShoBuFaNiefnans B tHose donftodnBgPt +de

havin%'eaq?%fi?@gtb%wy&g@%ai]f?goﬁﬁg GH3HOZEN (:682Hr HibH2:0 taste
- pL0028] CH3 OHBC CHS Ho2C N ONN-/CO2H H _NHZ 0 1003919 CHfi
of ChRGHOT PP G [DUSTORE CRYTOSE G vR 1T e OB 2aten

with {0084)v23 DH30CHRGHS3 Examples of such an amino acidor a peptide
include y-~Glu-X-Gly where X represents an amino acid or an amino
acid derivative, y-Glu-Val-Y where Y represents an amino acid ox
anamincacidderivative, y-Glu-Ala, y=-Glu-Gly, y-Glu-Cys, y-Glu-Met,
y-Glu-Thr, y-Glu-vVal, y-Glu-Orn, Asp-Gly, Cys-Gly, Cys-Met, Glu~Cys,
Gly-Cys, Leu-Asp, D-Cys, y-Glu-Met (O}, y-Glu-y-Glu-Val,
y-Glu-vVal-NH;, y-Glu-Val-ol, vy-Glu-Ser, y-Glu-Tau,

v-Glu~Cys {S-Me) (0), y-Glu-Leu, y-Glu-~Ile, y-Glu-t-Leu and
v-Glu-Cys (S-Me) (hereinafter, also referred to as a "peptide or
the like of the present invention"). 1In the present invention, one
kind of those peptides or the like can be used, or two or more kinds
thereof can be used in combination.

[0026]

Further, the peptide may be a peptide derivative having a
structure of y-Glu-X-0CH{Z)CO;H (X represents an aminoc acid or an
amino acid derivative, and % represents H (a hydrogen atom) or CHy
(a methyl group)}. Further, the peptide may be a compound in which
Y represents GlyA or LacA in the formula y-Glu-vVal-Y. Preferable
specificexampiesthereofinciudey>Glu—Val—GlyA,walu—tLeu—GlyA,
y=~Glu-Abu-GlyA, y-Glu-Val-LachA, y-Glu-tLeu-LacA and
y-Glu-Abu-Lach. It should be noted that GlyA represents glycolic
acid, and LacA represents butyric acid. Butyric acid may be one
of S-butyric acid or R-butyric acid, and preferred is S-butyric
acid. Structural formulae of those compounds are described below.
[0027]
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HO2C N0 COZH H HHZ 0 CH3 [0032] CH3 H020 0002H H NH2 0
CH3 [0033] Herein, examples of the amino acid include a neutral amino
acid such as Gly, Ala, Val, Leu, lle, Ser, Thr, Cys, Met, Ash, Gin, Pro,
Hyp and t-Leu, an acidic amino acid such as Asp and Glu, a basic amino
acid such as Lys, Arg and His, an aromatic amino acid such as Phe, Tyr
and Trp, and homoserine, citrulline, ornithine, a-aminobutyric acid,
norvaline, norleucine and taurine. The amino acid can also be a
non-naturally occurring (non-protein constituent) amino acid such as
tert-leucine, cyclolyﬂ?e, a-are'woisobutyric acid and L-penicillamine. It
should be noted t mpepeptide y-Glu-X-Gly can be any one of

above-mentionediamino agid or a derivative thereof, and preferably an

a 2. Or a dagivative,t@rHof. [0034] Herein,
HO&E swiatiorsfdf amingracid™ . tr%e following amino acids. (1)
Gly: Qchine (2) Ala: Hlanine 14 (3) Val: Valine (4) Leu: Leucine (5) lle:
Isoleygtne (6) Met: Methionind (7) Phe: Phenylalanine (8) Tyr: Tyrosine
(9) Trp: Tryptophan (10) His: Histidine (11) Lys: Lysine

10028
GH,
RENPLE
H020\\*,,f~\\v,,lL\\N A0
g i
NH, 0
(0029]
. CH,
HO?G\/\/U\N OO0
; H
NH, 0
[0030]
H,C_ _-CH,
0
Hezc\/\)j\N 0~ C0:H
: H !
NH, 0 CH,

(0031}
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(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 (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) Cie: Cycloleucine (31) Aib:
a-Aminoisobutyric acid (2-methylalanine) (32) Pen: L-Penicillamine [0035]
Further, examples of the amino acid derivative include various derivatives
of above-mentioned amincﬁhlgids such as a special amino acid, a
non-natural amino &gjfl-qn gmiridzalcohol and a substituted 15 amino
acid of which an a&mino acifl side chain such as the terminal carbonyl
group, the termln i roup and the thgyégl_gup of cysteine, is

Lyith LIS s f the substituent include
ana yI group, an ac group, hydroxy group, an amino group, an
aIkyI ino group, a nitto group, a sulfo group and various protective
grouﬁ zspecifically include Arg{N02) N=y=hitroarginine, Cys(SNO):
S-nitrocysteine, Cys(S-Me): S-methylcysteine, Cys(S-allyl):
S-allylcysteine, Val-NH2: valinamide, Val-o1l: valinol
[OO32(§-amino-3-methyl-|-butano|). 0036]

t] GO H
HO,C N \T/ 2
H, 0 éHs

e

100331

Herein, examples of the amino acid include a neutral amino
acid such as Gly, Ala, Val, Leu, Ile, Ser, Thr, Cys, Met, Asn, Gin,
Pro, Hyp and t-Leu, an acidic amino acid such as Asp ancd Glu, a
basic amino acid such as Lys, Arg and His, an aromatic aminoc acid
such as Phe, Tyr and Trp, and homoserine, citrulline, ornithine,
c—aminobutyric acid, norvaline, norleucine and taurine. The amino
acidcanalsobe anon-naturallyoccurring (non-proteinconstituent)
amine acid such as tert-leucine, cycloleucine, a-aminoisobutyric
acid and L-penicillamine. It should be noted that X in the peptide
v-Glu-X-Gly can be any one of above-menticned aminoc acid or a
derivative thereof, and preferably an amino acid other than Cys
or a derivative thereof.
0034}

Herein, abbreviations for amino acid residues mean the
folleowing amino acids.
{1y Gly: Glycine
(2) Ala: Alanine

14



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)indicatesasulfoxidestructure. The "(y)" in the formula
y-Glu indicates that glutamic acid binds to another amino acid via the
carboxy group at the y-position in glutamic acid. [0037]O ~N SH
HO2C N2H N H NH2 0 S-Nitrosoglutathione (GNSO) [0038]
) Vé— U a:ﬂ%where X represents an amino acid or an amino acid
erivative, y-eGIu-VaI-Y where Y represents an amino acid or an amino
) Lacid detivative; y-Glu-Ala, y-Glu-Gly, y-Glu-Cys, y-Glu-Met, y-Glu-Thr,
) -GluVal y-GluQrn, Asp-Gly, Cys-Gly, Cys-Met, Glu-Cys, Gly-Cys,
Leu-Asp, D-Cys, y-Glu-Met(O), y-Glu-y-Glu-Val, y-Glu-Val-NH2,
! MesiuNatet JRENESer, y-Glu-Tau, 16 y-Glu-Cys(S-Me)(0), y-Glu-Leu,
y r&ludesyGladtdreinand y-Glu-Cys(S-Me) each improve the body taste
| ,Iar}:d_ bi%ter (tt%sii% eof the sweet substance. Therefore, y-Glu-X-Gly where X
pfese\{ﬁs an amino acid or an amino acid derivative, y-Glu-Val-Y where
(2) Typepresentscar:amino acid or an amino acid derivative, y-Glu-Ala,
(10} YrGU-Gly,-Glu-Qys, 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,
(L1 JesRi-Metfo) ¢y-Glu-y-Glu-Val, y-Glu-Val-NH2,y-Glu-Val-ol, y-Glu-Ser,
(12) wadu-Tadg yaGhe-Cys(S-Me)(0), y-Glu-Leu, y-Glu-lle, y-Glu-t-Leu and
(13 yégjlru:-ng I(§I-1I\éle) (hereinafter, also referredto as "peptide and amino

)

)

)
{14) Thr: Threonine
{15) Asp: Aspartic acid
(16) Glu: Gilutamic acid
(17) Asn: Asparagine
(18) Gln: Glutamine
(19) Cys: Cysteine
{20} Pro: Proline
{21} Orn: Ornithine
{(22) Sar: Sarcosine
(23) Cit: Citrulline
{24) N-Val: Norvaline
(25) N-Leu: Norleucine
(26) Abu: o-Aminobutyric acid
(27) Tau: Taurine
(28) Hyp: Hydroxyproline
(29) t-Leu: tert-Leucine

{30) Cle: Cycloleucine
{31} Aib: o-Aminoisobutyric acid (2-methylalanine)

{32} Pen: L-Penicillamine

Further, examples of the amino acidderivative include various
derivatives of above-mentioned amino acids such as a special aminc

acid, a non-natural amino acid, an amino alcohcl and a substituted
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acid to be used in the present invention") can be used as an additive

agent for a sweet substance which is added to a sweet substance for

improving the body taste and bitter taste of the sweet substance. 0039]

The compound to be used in the present invention can be used alone or

as a mixture of arbitrary two or more kinds. Of those, a compound having

the following structural formula: y-Glu-X-Gly where X represents

. C S%\‘% C s(%-all 1), Gly, Cys(S-Me), Abu, . t-Leu, Cle, Aib, Pen or Ser,.

a]mmorg f/: u- al‘f%wsherg‘%( ?5“p};%geﬁf(:slglysf)i\9§|, giﬁ,lfyss,ﬁ%,asgef%?o,{ Fgrr,‘imal
carboisp, Mety T, Hiss OrarAsha CysrGin, GlyAnr Laked istprefdralsly usedup of
cysteqlz'é%]?sfSC%B%LEQ%‘E@?feH?ngO\FQQQ%gs A ECIY-YaGly anfliampies of

y-Glu-Abu-Gly. [0040] As the above-mentioned compound to be used In
the spagréset’ invenfioH & compblind whER i coffitnérciatly Evali Bl cdhy 9= 0= Y
groupeases i Furthernwhemthe eompeund wasaopeptide; thequeptide eamuieony 1

obtained by appropriately.using a known technigue such a )
o s (R DR oF (5 3 et o g hos)
N-v-1thé peptide hiran efzariditreaction.iSinee tid admber 6F arhimd’acid
s-me TRSOUGS cODtainedinthe peptige fo b§—‘ésle£13j@é§% present inventign is as

~ comparatively small'as 2 or 3 residues, a method of chemically

valingmieziziNg the peptide’ is tohvériert - \Whan tHg 1 deptide i Themically
[003@®ynthesized, the oligopeptide can be synthesized or semi-synthesized by

using a,beptide synthesizer. ,An example of the method of chemieally N

syn gs%r% eg%e%ﬁ%g C?n%ﬁ%ésgegé%t?de gol%y&raggss{/ﬁhéemc%?n thoads. e

follghenseptide synthesiZedras descrilsel Bhove tan be pufified Hyaistiaf ormulae

v—Glm%(%écgn@%io@ﬁi(c@§%g%CF!@W@PQE@@B&&'@&V@@%@@@S@LH@@tructure .
erformance liquid chromatography or affinity chromatogra

periorm: hy, Sucha, . .
The "hiptide! Bolitt phae¥ynthefic &W&ﬁ&%%%ﬁ&%qu%%?ﬁ%%ﬁ&eam o binds
to apurfieatiemiare veelt khowin irtthe teehnical fieldoj@044} Furtheythesition in
ggg@dg}ﬁ@g used in the present invention can also be produced by an

enzymatic reaction. For example, the method
[O037]

glut

0
T//
S

H
HO,C N\/COzH

2 o

nZ

% HIREO

S—Nitrosoglutathione (GNSO)

[0638]

v-Glu-X-Gly where X represents an amino acid or an amino acid
derivative, y-Glu-Val-Y where Y represents an amino acid or an amino
acid derivative, y-Glu-Ala, y-Glu~Gly, y-Glu-Cys, y-Glu-Met,
v-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(C), y-Glu-y-Glu-Val,
y-Glu-Val-NH,, y-Glu-Val-ol, y-Glu-Ser, y-Glu-Tau,
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described in International Publication NO.W02004/011653 pamphlet can
be used. That is, the peptide can also be produced by reacting an amino
acid or dipeptide in which carboxyl terminus is esterified or amidated with
an amino acid having a free amino group (for example, an amino acid in
which carboxyl group is protected) in the presence of a peptide producing
enzyme, and purifying the produced dipeptide or tripeptide. Examples of

_ the peptide producing enzyme include g culture of a migroar '
Y Gl%a?\’/Yﬁsngn %‘%Iﬂ%d prgyo u?é aggélﬁtid\é, G?n‘ilcrc‘r)[Lt%gl' céasgs@pa%é%gg{f?r?rﬁ Ctihe
v-Glculurel 6 Hprocessediprodaste of ball6iie igkcorgasisimt b &peptisiee ©f

the droducingenzyme.derived from the microorganism. It should be noted
that the peptide to be used in the present invention is not only produced

by SFHEAR BRzyatic Method Br 4 ehEnilcdl SRS ethod as 1 &cid of
an anpesdtianed aboveyhttialsg mayexist an,-for ekampld, a plant sach assa amine
. . vegetable or a fruit, icroorganism such a: east F st.e t.
oL epte LS A PIOGULS, NE beblde i o T racye,
v-GLextrattedvrémuhBse natur&iL protiutts ¥aff be Uded: FOfRer thie peptidd Ly

cys-1410es net need fo hejisalated befere pse,, andthere cancheused as g,
fraction containing the peptide of the present Tvention |g&a Igrgqee amo'tlﬂtumTau

v-Clondof18 Eampled ot thé dow mereduidr Weight compdurd to Be Used in

vy-G1 the peesentinvention jneiude-cimagalgeGlu-Tie, y-Glu-t-Leu and

v-c1 TN G rilhugromelviphenypranpel-dnaphauete Hamingha amino
~ and‘an analogous compound thereof. Examples of the analogous o

aciddompouriief tihaddcet ehitde Iy eompbind reprebéntstE hypfhen additive

agen%ﬁﬁ%@?%f@ﬁ?ﬁﬁagﬁmﬂﬁféﬁgk Yhicﬁlifladded to a sweet substance
) -N-[(4-ethoxy-3-methylphenyl)methyl]-I-(I-naphth hylam i
tor Jm@%%mﬁ&%%?@e}%ﬁe%@@%@ Riowiry RS st} awe(’f';‘]‘}ep‘ﬁggtme-
[003 (B(R)-N-(3-phenylprop-2-enyll)-l-(3-methoxyphenyl)ethylamine). Those

compounds can be synihesized;by sychLaknown methadas descubed i used

US Patent l@o. 6,211,244, for example. Further, commercially-available
alongmﬁmc%§can@$ﬁﬁﬁgg5@g_arbltrary two or more kinds. Of those,

a compound having the follewing structural formula: yv-Glu-X-Gly
where X represents Cys(SNO}, Cys(S-allyl), Gly, Cys(5-Me}, Abu,
t-Leu, Cle, Aib, Pen or Ser, or y-Glu-Val-Y where ¥ represents Gly,
Val, Glu, Lys, Phe, Ser, Pro, Arg, Asp, Met, Thr, His, Orn, Asn,
Cys, Gln, GlyA or LacA is preferably used.

Of those compounds, preferred compounds are y-Glu-Val-Gly and
v=Glu-Abu-Gly.
(00407

As the above-mentioned compound to be used in the present
invention, a compound which is commercially-available can be 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
chemically synthesizing the peptide or (2} a method of synthesizing
the peptide by an enzymatic reacticn. 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 chemically synthesizing the peptide is convenient. When the
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[0043] N\ (1) (2) [0044] The compound to be used in the present
invention also includes 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 can be a pharmacologically acceptable salt. 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 eart meéa(al sugh as cealt;ciL],lv@\_]arg:d(_jlem2

peptidagnésitint Bnauminui $ait s 2ine salt, Aalt with an organic “amine
syntrsuchzastriethytamine sthamclami ave, inprpiwline, pyriotidingd piperidings 1 zer -
an e-REAZINEand dioyclahexylagming, At 5a) WA 1BasicaminaALdpspe 1 de

‘ such as arginine and lysine. Examples of a Salt with a basic group in case

inclughéereths Baisicigrotplexiste i e YMERE ndude Akaft with AR peptide

syntHBArgARIC asicisuch asdydsechierie agithe spliuria aeid, phosphaticraciths such
_nitric acid and f}/drobroi_mic acid, a salt with an or %nic C rbo>§}/lic aci

as Logy R At adid CBitcC 4GP BezaiE Aaidt fival |C%SC|edi?d"r%ari Beid, TN

11iqu tartarie @oid osucninig acid atahhiciacidcbutyrie aeid: hifenzoiGaci, & peptide
| nthai : ; i : vl id _

o B ach, Toandeic deit arel Ml st a2 Salt st ar "

are wWipéanicsoNBnitiadid:Suétt a8 midtRandsiitforic acid, benzenesulfonic acid

[ 004 @nd p-toluenesulfonic acid. [0045] <2> Additive agent and sweetener of

present invention The compound to be used in the present invention, . .
prgfé‘%lsﬁ rt‘net%gpﬁgé) %i%?h%oar%?néi ggi%e, tan hee uSed Sé%nar%n%ala‘c?i%l\,}gmn can
also agent whickis agdded toa sweel substricedn ordérto frpravedhethsdyethod

descjasie of the gweet substance. Fhe peplide andiibeaming agid tos be usebniet

in the present invention can also be used as an additive agent which is

can bgided o a SWest sibstaRGes A Brdrtd HiprvE RS BRI THStE Df the =21 119

an arSweetsubstanceipeptide in which carboxyl terminus is esterified
or amidated with an amino acid having a £ree amino group (for example,
an amino acid in which carboxyl group is protected) in the presence
of a peptide producing enzyme, and purifying the produced dipeptide
or tripeptide. Examples of the peptide producing enzyme include
a culture of a microorganism having an ability to produce a peptide,
microbial cells separated from the culture or a processed product
of cells of the microorganism, or a peptide producing enzyme derived
from the microorganism.

Tt should be noted that the peptide to be used in the present
invention is not only produced by such an enzymatic method or a
chemical synthesis method as mentioned above, but also may exist
in,forexample,aplantSuchasavegetableorafruit,andcroorganism
such as a yeast and a yeast extract. When the peptide exists in
natural products, the peptide which is extracted from those natural
products can be used.

further, the peptide deoes not need to be isclated before use,
and there can be used as a fraction containing the peptide of the
present invention in a large amount.

[0042]
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The compound can be used alone or as a mixture of two or more kinds.
The compound to be used in the present invention can also be mixed with
a sweet substance to form a sweetener. [0046] The additive agent of the
present invention can consist of only one kind or two or more kinds of
compounds chosen from the above-mentioned compound to be used in
the present invention. Further, the additive agent can be formed by
optionally addi ther, compounds or various.additives eac Vi :
T O TBrong e ot CO bt S Betonas o0 20 Thetbed in
the pamoantofitheadditive dgentwivicls isiaddebdtthe sweet substance is
( (r) -RROt partieularly limited as./ang @s )tB%é\H?PM%%@y'mpf@\lQ the, sweetiastetn
‘type of the sweet substance, in particular, the body taste. Specific amount
v Lamigfthe ¥othpount GFHRE présertTRventon B ot exampre“Bioo8802% to™©
analo220999%mby weightt preferably-@.:000Q1%de 3% 9% hyuneightpresented
an re preferably 0..0001% to 99,99% by weight with respect to the
By th}%g%%%vg%%nle%% scv%e éﬁgrf It%schrorfﬂllldl be IE)ILO ed that the above description
( (R) - -aldescription valiourthé mixtuee propbtiorywith fespecti® id mighe thylam
ine) )SWeetngss-swestener, andlhe vse amountofthe:compourdafihe 1 formula
present invention in a food or a beverage is 1 ppb to 99.9% by weight,
(237 preferably 10 ppb to 10% by weight, and more preferably 1 ppm to 1% by
( (R) “WeigBt-JOO48] Phe sweetener of the( Bresenhinvgptiem gantairisythersivest .
ThosSURRIRNGE 400 e compound 10 PeLRed 0 e, AIESEALIENNAN, S T o1 i pea
comp%un8 can be used alone or as a mixture of two or more kinds. As the
in Uswieetsubstinee fa high sWéetnéss skcatenkfis grafer@Biyused, and
conmeXamples theygefinsludeaspartame, sHeralpse, acesyHfame K, neotame,
ANS9801, saccharin, stevia, glycyrrhizin, thaumatin, monatin and
004 Fhonellin. Of those, aspartame, sucralose and acesulfame K are
preferably used. The sweet substance can be used alone or as a mixture
of t Q. maorekinds. It is known that thesAiixture of multiple sweet
suibstanced rove the body tast of the sweet substances.

&)

H
N

@)
10044}

The compound to be used in the present invention also includes
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 can be a pharmacologically acceptable salt. Examples of asalt
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
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Even in such a case, the combined use of the peptide or the amino acid
to be used in the present invention with the sweet substances can further
improve the body taste. Examples of the preferred combination of the
sweet substances include a combination of two kinds optionally selected
fromaspartame,sucraloseand acesulfame-K, or a combination of those
three kinds. It should be noted that an example of the preferred
combination includes a combination of aspartame and -_GIu,-VgI-G
maGNSTHiGR fs “CbrSETA 1B el s high effbct T theprasEt invantion.
amineSpecifieally raspartdme tan betrhixed santhatthewwaight jproportior 281 idine,
pipeTOMNO® (1 X0 QD ACtS- eIy Wb esRACki0 90 PRIy by Weightaler o

. aspartame. Asa matter of course, this is merely one example of mixture
basicegamplesaand therdisaio AEEd td BE rdsfictettothe abovBRIMERtiGHed 531t

with PrORerionrthe sweetenerolthe prasentdnveqtiomcamafcourse bRe formula
el r%ixed wit comngcin sweeteners such aséucrosg, glucgs%, fru%t1 se and ‘d
inclugivat Sdoholé'for SXAmpRRT 8Rftmitof Snd' niaifitol)™ Examples oicﬁ%ﬁelc acst
sulfform ofthe sweetenércofithegurésentinventior includerd powderprpmnic acid,
a sargrandle and a liguid; and.the physical properties are notlimited. . ¢

~ Examples [0049) Hereinafter, the present invention is more speuﬂc;alfy ‘
acid,gdsefBed withGeferelée td Examples. HoWavér the stope df fet present -
succinventioniig nat dinited todhase examples. 400%0] [ReferenceExamgle Hamoic

., Preparation. of calcium receptor gene.(cCRNA) The gene of the calcium .
et R WA DR agal o RS TUTGHe. 51 o D36 of TG TIA S bt 2ot
lactregistéred atNCBt (ealtiimrecelstor cNM 000388) rsyhitteticoligo DNAs salt

with (fatwardprimer (SEQJD NO; 1) and raverse primer (REQIPMNO=2Yc i 4,
used for PCR were synthesized. £0051] PCR was performed by using the

benzepmiard Sprisruantd DNA PolyfersSs famiactaréf by Stratagene)
1004 snder the following conditions by using human kidney cDNA

<2> AR@nutaclured by, Clontech) s g fateral. After a [eaqin.at 4 for 3
minutes, a cy%f:"e (0]

The compound to be used in the present invention, preferably

l¥organic

citric

the peptide and the aminc acid, can be used as an additive agent
which is added to a sweet substance in order to improve the body
taste of the sweet substance. The peptide and the amino acid to
be used in the present invention can also be used as an additive
agent which is added to a sweet substance in order to improve the
bitter taste of the sweel substance,.

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

[0046]

The additive agent of the present invention can consist of
only one kind or two or more kinds of compounds chosen from the
above-~mentioned compound to be used in the present invention.
Further, the additive agent can be formed by opticnally adding other
compounds or various additives each having an effect of improving
the sweet taste type the sweetener.

[0047]

20



reactions at 94C for 30 seconds, 55C for 30 seconds and 72C for 2
minutes was repeated 35 times, and then a reaction was performed at
72C for 7 minutes. Whether amplification was attained by PCR was conf
irmedby performing agarose electrophoresis of DNA, staining the DNA
with a DNA staining reagent, and subsequent ultraviolet irradiation. The
chain lengths of the PCR products were confirmed by comparison with

markers of wn siz imultaneously subjected to
elg‘é\ﬁoﬁﬁ&l’éss Gﬁ: asn%ﬁcgl\%ec St B‘gﬁ% 2 v§as 2" dggest%'ddwttﬁ tﬁhe sweet
subs trestriction ermymeaEctoR\A {mahufactoreddyy Takara)n O hesgdriefragwent: can
imprYOPHGd Y BCR waslig 3}1%9 torthe,clegyage %tsao@fcg}?c@a%dﬂgxe%@glar,

Ligation Kit manufacture y Promega). The Escherichia coli D
the Dgfain %%tt?ansféﬁﬁéél%fh @gailﬁgatraﬁ FEHRLGASORIIN, 8hd & e present

1nveﬂi&f&ﬁorﬂiﬁ,mi@fb@mmﬁemasmm}mﬂmlghtme%@%ﬂl%llfl@@tlaﬁlqht
ed was.s I ted. The P am Ilflcatlon roduct wa, °
prefégongﬁli ag%%a@ 8959 G.EB 5 gganazlggg 8 ng DL %) 00013

dse’sequenc v USing the recombin
to 99p|a§r%ll®asvaémmamtd"gethep\@1ﬂh acRNAE megalrair@ﬁ%t’less Sweeteﬂer

(manutacturad by, Ambion), SRNA ot the calgium. receptor geng Wascription

preEared [0052] [Reference Example 2] Preparation of various samples

aboutad peyHihg Helf sERpRS DR KiRdY it Spdciaigrade am&ac.aggmcﬁjwne%
sweeBlaRine, Arginine, . asparagine, a$pﬂﬁT¢Ccﬁﬁf®@yﬁt§EtﬁlE giutanipenglutamiat ion

. |d lycine, histidine, isoleucine ucine, Jysine, methlonln
e zienﬁa?amne%pro?ne g’serlne r%ertflnlé tr%/)%to@phan tyrosﬂe valf)mfer(ﬂ‘)ly

10 prérrithind andytarine(al ofthose fromrAjifomdtéCol, i) f&and ® by welght.

{OOMWdroxyprollne (NacaraiTesque, Inc.), were used. As D-Cys and D-Trp
(Nacarai Tesque, Inc.) and calcium chloride, those of special. grade were

usERC[0BB3YF Fhftfsr, 25 peptide ammplE, y-EIREyEE (Sigma Rdrice Sweet
substdapan Ki), m@lm@w@i&@) -Gy (ﬁOJirm:Lahoraﬂ@elep):qls@MtAlalventj on.

Bachem Feinchemikalien A yGI F h AG), ,
The C% O‘(]Jlgl/s (%agrrr%)a ALllng%'l apan F%Mgtg(%aépe‘r&n&%@pﬂ% (1?91 as-

Fe%ch@hﬁikﬁﬁéﬁ‘ﬁi&@}%@l@iﬁqﬁl GFy @A’cﬁﬁ aSHRiNBBESFic HERE L BAEKemS

pref&einchemikalienAG ) YaGhi Ear{Kekusan Ghenigal Gohalitbdakne, sucralose,
acesulfame K, neotame, ANS98C1, saccharin, stevia, glycyrrhizin,
thaumatin, mcnatin and monellin. Of those, aspartame, sucralose
and acesulfame K are preferably used.

The sweet substance can be used alone or as a mixture of two
or more kinds. It is known that the mixture of multiple sweet
substances can improve the body taste of each of the sweet substances.
Even in such a case, the combined use of the peptide or the amino
acid to be used in the present invention with the sweet substances
can further improve the body taste. Examples of the preferred
combination of the sweet substances include a combination of two
kinds optionally selected fromaspartame, sucraloseandacesulfame-K,
or a combination cof those three kinds.

It should be noted that an example of the preferred combination
includes a combination of aspartame and y-Glu-~Val-Gly which is
considered to have a high effect in the present invention.

Specifically, aspartame can be mixed so that the weight proportion
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y-Glu-Val (Kokusan Chemical Co., Ltd.), y-Glu-Leu (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 product), Glu-Cys

(custom synthesis product), Gly-Cys (custom synthesis product) ,Leu-Asp

(custom synthesis product), y-Glu-Val-Val (custom synthesis product),
-Glu-Val-Glu (custom synthesis product), 23 y-Glu-Val-Lys (custom

.y
mi ghisyathésis praiuet)] yRB I Gli- WAl (Eistoth” Syntrfesirodticy; 0¥ Parts oY
we i gt GlEGy-Ghateustomssyrthesispradusct)r yeGlurMal-Phedeustgmne example
synthesis product), y-Glu-Val-Ser (custom synthesis product), . . d th
of my%/ uSvar ?%pc%)ét’on%%?/nﬁi\eesjfg p?()sdtﬂlé%),ng-ﬁff\?algﬁrgr c%)%folrﬁte to the
aboveynthesisopredust) cpGlu-Mat-Asp (custom synthesis product),

y-GlusVal-Metcuston synthesisqrpduchy dreis¥akdhrdeustose be mixed

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

with COIVAISKST IO SyHtFiedRs POt yBiSraIm iitistdi® @nd sugar

alcosynthesiopredust)y yeGlu=YakEys fedstont syathesioprodudkamples of the

Forn/:G1 Y80 (Gustom sypthesis praduct) and Yo Glu-Ser- G (GUSION pouaer,
synthesis product) were use “Ghitamine and cysteine were prepared

a grayporeusecand thedther sainples Weres storéde ap2c aftér pFepardtion.mt ted.
The peptides having a purity of 90% or higher were used. As only for
y-Glu-Cys, one having a purity of 80% or higher was used. [0054] After

Exangis’dlving each sample in solution, pH of the solution showing an acidic

1004 0rn alkaline pH was adjusted to an approximately neutral pH by using

Nt} of fitsle I0° Samosilan. of e sian eed T AIsSAUOn O car1y
amino acids and Bepfides, and the solution used for preparation of
descXehepuy idevis 666%6s and CIBFeBPHRS oocliesay 8E folldifs TR oL the

presNACL: M KGIh LM MgCIZ2t 84aM: £ali2 .o mM ddepessand pH 7.2.
0055] [Reference Example 3] Synthesis of y-Glu-Val-Gly Boc-Val-OH

10054 69 g, 40.0 mmol) and Gly-OBzIHC1 (8.07 g, 40.0 mmol) were

[Re fdissalvedrin angthylehp Chloride {100mP f and tle sulutionewas keptae (CRNA)

OCTIQ%@H@@%%@@%@C%&Q HBE@Q@EJQ%S prepared as follows. On

the basis of the DNA sequence registered at NCBI (calcium receptor:
-NMWOOOBSS), synthetic oligo DNAs (forward primer (SEQ ID NO: 1}
and reverse primer (SEQ ID NO: 2)) used for PCR were synthesized.
[0051]

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

subijected to the electrophoresis. The plasmid vector pBR3ZZ was
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(I-hydroxybenzotriazole, 6.74 g, 44.0 mmol) and WSC-HC1
(1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 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 residue was dissolved in ethyl acetate
(200 ml) The solution was washed with water (50 24 ml) , 5% of citric acid

. aqueous solution (50 ml x twice) , saturated Pri{ne %SOmetS% %fgoqjg@ara)

digespodt sgdd ddrbonate A4 GEcTY SRR (50°HI x fice) " “and satdrated

The gbrinef(bOmbn Therpigahiclkayey Was ddedloves aabydrots magreesiage site

of th%“'r‘ié‘i%’sﬁnn%%”%yu%%uﬁf t%gggt&%nwﬁdc by filtratien -and-the filtrate wasa) .
corcentrated under reduced pressure. The residue was recrystallized, ,

The Efrofreethyh beatatbinDfdeand :6btain BbE At B IS, FAs2 % 96 .21 9t 1on

reactDAPY as awhite crystak [Q0561 BeeaYal1EyBzl 19.4 % 8,p1%@ mmoalh which
was added to 4N HCI/dioxane solution %0 r%g,dand ;Shesrg%%rtee\gas The PCR
the ESRrefRtroont IemPerattredfor 5oinutes fhe

ioxane was removed by
ampl mrmeqﬁraﬂopruddﬁruaphmad)p@ssmﬁei heXahe(Bmipwasaddet ol ysis .
By usigsesidue, angdthe mixtyurewas concentraigd under redUcatRressures crya
Thé procedure was repeated 3 times to quantitatively obtain ‘
prepayaialalyoBzIHCA R IR OBRH TR 2. GIREBY| BisEye16ptCcrum
recepimpl)ydescrbed ahayewasi dissolved in methylene chloride (50 ml), and
the solution was kept at OC. Triethylamine (2.30 ml, 16.5 mmol), HOBt
[OO52(1-hydroxybenzotriazo|e, 2.53 g, 16.5 mmol) and WSCHCI
[ Re f & taathy- (@ phettilarminepeopyijcarbodiimide hydrochfoiieles 8.16 g,
16,3 rﬂmiwgr%é‘ggega%#@% sojutign,and the dpixture w %%a'%i@r%%@ho acids

room temperature overnight for 2 days. The reaction solution was .
incledhBentrhfstidfdePrediticed resSire” AFd M réSHAE Wis Hissoved it &1 1e
glutdeated ethylacetates(di5004nk.cEhe salutioniwas ayashed withiwateri(@00ine,

. ml) , 5% of citric acid agueous solution (200 ml x twice rat rine. .
lySlei')')O %?)t, onslondelumﬁa%%?ggeaniggrb%%étep gé%égfs’ S(ﬁﬁ%%ﬂ Zogc%ngli%%me'
t r yp twigk} andtsaterated:brine {156 miy.c Thetorganiendyérwas dfietifdverct those
£ rom @YRUS magnesiym sulfale g hydroxypreline (Nacarai Tesque, Inc.),

were used. As D-Cys and D-Trp (Nacarail Tesgue, Inc.) and calcium
chleride, those of special grade were used.
[0053]

Further, aspeptide sample, y-Glu~Cys-Gly {Sigma Aldrich Japan
K.X.), y-Glu-Cys(SNO)-Gly {Dojindo Laboratories}, y-Glu-Ala
(Bachem FeinchemikalienAG), y-Glu-Gly {BachemFeinchemikalienAG),
yv-Glu-Cys (Sigma Aldrich Japan K.K.), y-Glu-Met (Bachem
Feinchemikalien AG), y-Glu-Abu-Gly (Abu: o—aminobutyric acid,
Rachem Feinchemikalien AG), y-Glu-Thr (Kokusan Chemical Co., Ltd.},
y~Glqual(KokusanChemicalCo.,Ltd.),y@Glu—Leu(customsynthesis
product), y-Glu~Ile {custom synthesis product), y-Glu-Orn (Kokusan
Chemical Co., Ltd.), Asp-Gly {custom synthesis prgduct), Cys-Gly
(custom synthesis product), Cys-Met (custom synthesis product),
Glu-Cys {(custom synthesis product), Gly-Cys (custom synthesis
product),Leu—Asp(customsynthesisproduct),y—GlumVal—Val(custom

synthesis product), y-Glu-Val-Glu (custom synthesis product),
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magnesium sulfate was removed by filtration, and the filtrate was

concentrated under reduced pressure. The precipitated crystal was

collected by filtration and dried under reduced pressure to obtain

Z-Glu(Val-Gly-OBzl) -OBzl (6.51 g, 10.5 mmol) as a white crystal. [0057]

25 Z-Glu(Val-Gly-OBzl)-OBzI(6.20g,10.03mmol)described above was

suspended in ethanol (200 ml), 10% palladium on carbon (1.50 g) was

added to the suspension, and a reduction reaction was performed under
%fgo?ﬁpstom

v-Gluzhydrogen AtMaSHersYa45E tor B HOUrS Duridg the'reacton,

synthiaA otal-yalume of water were gradyallycaddedh Thercatalysts wasoduct },
_~1,/&maved by filtration using a Kiriyama funnel, and the filtrate  ywas .

Y Uluceé%cqen ra edaﬁﬁgegror%dazggg%?e%%%rg %c? §%%ﬁa}vbl&me. 'Ighe éreact?c])fn (custom

synthsoldtorrwad fakther filtsféd trough zomémbrane fiker tdifbthe fitrafdvas -

v-G1ucencentrated undergeduced prassure (e, kesidue was dissolvedin g custom
small volume of water, and to the solution, ethanol was added to

synthgeeiitafea'erystal, 4nd the ER/STiWas! TORCEBd BY Hithatiorcafd GHEG " /
v-Glushder+educed pressurestonabiak y-GlusdaleGly,asya White\powderq2.851s tom

, 9.40 mmgl). [0058 I-MS: (M+H)+=304.1. 1H-NMR, (4
o 6 e 1) 038 b 280 ) 863 08 e
Y-Glumy a2 362051 {244, LR 3T St I=8 3B ML B:86/ (14 4, Yl 7@ Fz) custom

synt 1389 {15y dadcl .8 §Z2);14:.0¢{1H e, J76.8448x[Q0p%] HRefereneeduct ) and
Example 4] Synthesis of y-GIu-Cysg-M ) -Gl)y [Cys(S-Me): - . q
v Clus fdtRibystéine] RBAT¥aS bitRathiohe (150 /g"48.8 Hinoly was ddded & ="
cy st awaterw@@Senmly, anarsodiumchydrexides (4152 e 2:2ieguivalentse $07anmal)ored
as.a ortionwi mixture [ S [ 2
e Niothy] G (408 . 1 & enNalents 75 e s acded g "
or hirBedixHRESaNE e soffioRas §5led dntstirtétl aPFSorR ImperauRd r 1ty
of sder 2 hogigyrkhe reastion selution was adjusted to pH 2 to 3 with
dconcentrated hydrochloric acid, and ethanol (150 ml) was added to the
[005%4action solution, and stored overnight in
After dissolving each sample in solution, pH of the solution

showing an acidic or alkaline pH was adjusted to an approximately
neutral pH by using NaOH or HCl. The composition of the solution
used for dissolution of amino acids and peptides, and the sclution
used for preparation of Xenopus laevis oocytes and culture of the
oocytes is as follows. 96 mM NaCl, 2 mM KCl, 1 mM MgCl,, 1.8 mM
CaCl;, 5 mM Hepes, and pH 7.2.
{0055]
[Reference Example 3] Synthesis of y—-Glu-Val-Gly

Boc-Val-OH (8.69 g, 40.0 mmol) and Gly~0Bzl-HC1 (8.07 g, 40.0
mmol) were dissolved inmethylene chloride (100ml}, and the solution
was kept at 0°C. Triethylamine {6.13 ml, 44.0 mmol), HOBt
(1-hydroxybenzotriazole, 6.74 g, 44.0 mmol) and WSC-HCIL
(1-ethyl~3-(3-dimethylaminopropyl)carbodiimide hydrochloride,
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 residue was dissolved

in ethyl acetate (200 ml). The solution was washed with water (5C

24



a refrigerator. A separated oily product from the supernatant was
removed. When the remained oily product was dissolved in water, and
ethanol was gradually added to the solution, a partially crystallized oily
product was precipitated. The supernatant was 26 removed again. The
residue was dissolved in water (300ml),adsorbed to a column filled with
an ion exchange resin (Dowex l-acetate, 400 ml) , washed with water,
and then eluted with a IN acetic acid_aqueous solution. The eluate was

ml), EénédntratedihdérrediBe Chrassure art repacipitated fron | - Saturated
brinavaterettianol to: obtains (Gl Cy s(S-Me)rGly askar white powder(s.08q, ution
5.8 mmol), [0060] FAB:MS; (M+H)'=322. 1HNMR, (40 6
(50 nfjgljpm):t5.314e()3'l-|,as hZi%tfﬁag(iﬂk%rﬁf’%Sé%dgénéH m M?SZ%{() H, ég Layer
was dJ=0:0 Kzel= B0 R0 8 DIYTHCHd W50 IHA =140 HYjS3.88 (Art tate was

remo 5@-%?'2}@%-99£%|ﬂ@r§)1 429 (%Hed@d_\l‘_t@giﬂzzyv;a’_tg-Q:Hﬁ):g}Q@ﬂated under
[Reference Example 5] Synthesis of other peptides z//-GIu-Me

3 > 0 )
reduged RPN, y-GREVAES! - SluiEe, J o iém?éygéme?(%&yl
acet yrGlnt-kews yeGlu-Cys(Szaly rGly-and yQly-Cyps{S-Mépwere;, 36.2 mmol)
as 4 sémtlhéaﬁsiz(gd in tagc.(.)rdance With_ Examples 3 anq 4._[0062] [Reference

xample f}ésva?uatlon of a calcium receptor-activating effect For
[0C5®Valuation of the calcium receptor-activating effect, Ca ion

copgentration-depenrdent G ianic gurrept measuring methediusiagea 4N
Xenopus laevis oocyte e@)ression e;,%/ tem was used. If actival;EC)r IS aéid d
SLirre

X o
HC 1/ %9 X&nbpus Taevis dBcyfed MwHichthe catcilthietaptoris éxprédsed, = moom
tenpéttacetialarGa ions incnease. Themthe Cavion concentration-dependémation

undegnfggﬁgggﬂgggggﬂy%ﬂnﬁEW@QQWgamﬁﬂﬁﬁﬂtW@Qe$MQQQQ§9%ﬁQi?@@idue,
current. By measuring the change in the intracellular current value,

and hetherthe Calcian recemPRasNaRNgERRT isHradeitoriGttante The
procComiEmeds [0Q83ated 3 times to quantitatively obtain

H-Val-Gly-OBzl-HCL.

H~Val-Gly~OBzl-HCl and Z-Glu-0Bzl (5.57 g, 15.0 mmol)
described above was dissolved in methylene chloride (50 ml), and
the solution was kept at 0°C. Triethylamine {2.30 ml, 16.5 mmol),
HOBt (1l-hydroxybenzotriazole, 2.53 g, 16.5 mmol) and WSC-HCL
(1-ethyl-3-({3-dimethylaminopropyl)carbodiimide hydrochloride,
3.16 g, 16.5 mmol) were added to the soluticn, 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% of citric acid aguecus solution (200
ml x twice), saturated brine (150 ml), 5% sodium hydrogen carbonate
agueous 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 reduced pressure to obtain
7-Glu(Val-Gly-0OBz1)-0Bzl (6.51 g, 10.5 mmol) as a white crystal.
00571
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Specifically, abdomen of Xenopus iaevis 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 each oocyte, 27 50 nl of 1 }ig/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 of pyruvic
acid, 10 U/ml of penicillin and 10 pg/ml of streptomycin to the solution

menfioned inl ReferahEe: Exampie 2wad fed Uafler HHE cIflfe 4 tdygd 2Pove

was ssQlgliowasaddedhie the oocyies injectedawvith CRAA arrstertilized water{1 . 50
Electrophysiological measurement was perf ormedhy using an amplifier

gl wa%%ﬁé@l%%% mantfacturéd by %(Vgn’sgr% (BEOIC inf;y%% f\?v%(r)enz%os cg%go?med

unde r%:0n{mamufactareddsprAzen) A THESO6C§ s Weralvoltag&ielampdhgt raypct ion,

100 nMY;bY thg.double electroge, voltage clamp-method; andithe intragellvlak a1y st

current via the Ca ion concentration-dependent Cl ion was measured.,
was TERe Wraimlmivalie of the fitrdte it Eaant was siderst wadmet T ate
was despensercursent vadue: [@06d]Refetence Bxampled/ ] ivaluatiohwfe . The
effect of calcium for activating_ calcium receptor The calciym £i1t
reacjf’régélptsc)cr)ﬁa%ﬁ\l/é){iina %ﬁe%%v%}gee{/a!%g{gg %@Oﬁé%gr C)tng‘}’J‘nethoorln gésacgiebedlin h
and RefefenceBtampless. That isilooeyed Injettad WHALERINARY #56 BalgiumThe

residGEERIQr Qr stexilized watarwas; prepared, ardvaltage-clamped gb 40mVion,
by the double electrode voltage clamp method. To the voltage-clamped

ethanpbyeS AR wed BAHE 2 hViSs MMZES FiM and 0 Mk, ahdthén &S
coll&aion egneentration-dependent-Cerespohse curtentavhy measured LBIGbtain

-Gl 1 shows the gtessua!tswﬁri m t%% regults, it was Cé)’nfigpgg that cRNA of the
calcium regep or Injected into the oocytes was functionally expressed.

[005%0rther, because the oocytes injected with water did not respond to even
£s1-1dNigh gencentrgtion of calcium, it was confirmed that the calcium

coopiies 0 rpiestedn e soofes eroshge. OGS Rptiesces o
(3H, regepter. 8 Hz), 1.99-2.09 (3H, m}, 2.38-2.51 (2H, m) 3.72 (1K,
t, J=6.35 Hz), 3.86 (1H, 4, J=17.8 Hz), 3.80 (1H, d, J=17.8 Hz),
4.07 (1H, d, J=6.8 Hz).
[0059]
[Reference Example 4] Synthesis of y-Glu-Cys (5-Me} -Gly [Cys (S5-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 portionwise to the mixture while the mixture was bubbled
with nitrogen. Methyl iodide (4.56 ml, 1.5 equivalents, 73 mmol)
was added to the mixtufe, and the solution was sealed and stirred
at room temperature for 2 hours. The reaction solutionwas adjusted
to pH 2 to 3 with concentrated hydrochloric acid, and ethanol {150
ml) was added to the reaction solution, and stored overnight in
a refrigerator. A separated olly product from the supernatant was
removed. When the remained oily product was dissclved in water,
and ethancl was gradually added to the solution, a partially

crystallized oily product was precipitated. The supernatant was
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The effect of L-amino acids for activating calcium receptor was evaluated

by using the method described in Reference Example 28 6. That is,

oocytes injected with cRNA of the calcium receptor or sterilized water

were prepared, and voltage-clamped at -70 mV by the double electrode

voltage clamp method. To the voltage-clamped oocytes, alanine (10 mM),

arginine (10 mM), asparagine (10 mM), aspartic acid (10 mM) , cysteine

(20 mM) , glutamine (10 mM) , glutamic acid (10 mM), glycine (10 Tﬁ'\@
removigetigie L0 miviy: isofetichfe a0 R tEe TI6ThN, K}&Héﬂﬁbw joroed
to a methigning (10 :mM); phenylaldnine £ miM)eprotine (10 mMe xserinec@:zte,

nM) , threonine .(10 mM), tryptophan (10 mM), tyrosine, (1 ),, valine :
490 mgl\)/l’m ,S%oerﬁllitﬁﬁn%q(l‘ﬁgr/{n ! tfurﬁ%zt% nm%%r%%&%fépr%lmy (?%%m%lsz acid
agqueonas sulbletli and Calion edncentration-depentBht€FRSpONSE EuireAWES

presdfieasu rgng E%;%é'&%% the results JErom theresults Hibis demanstrated
that cysteine, histidine, pheg%galanine, tryptophan and tyrosine each had

V-Glug fefinite dfiditim e ceptdt-dttivaling BFfEET The dctivating effect B the -

[ 006 EboOve -ment i oned amino acids was reported in Proc. Natl. Acad. Sci.
WHSA, L 2, 0, 97(9): 4814-9. [0066] [Reference Example 9]

FAB valu(a%ionjzosf é%)c‘t of D-cysteine for activating calcium receptor The

efféCtED-cysteinéifor detivhting Cailcium reeéftol Was Bvalvatéd by - 22 (2H,
m), Msingthegpethod described i Referenge Example 6y-hatis, oogytes), 3.03
injected with cRNA of the calcium receptor or sterilized er.were
(1H, d?lgparémd:r’ aﬂd%itadé-]c?ar%paa at -70 ﬁ?\/ 6§7chetdou{ﬁ§v (‘S#ec rode \;o1t9a%e(2H’
s}, <&lamp methoddlo thesvaltage-clantpetl Bogytes, D-cysteine (10 mM),
[0061_]-cysteine (10 mM) , D-tryptophan (10 mM) or L-tryptophan (10 mM) was
added, and Ca ion concentration-dependent Cl response current was
[ Re £ ereastfed a0 B2 shows tHE Festits. Prorf Hhe FestfB tit edemonstrated

that-Breysteinedind a definitesealciym yeceptomactivating effect; 1[00864L,
[Reference Example 10] Evaluation of effect of ?E-:-a%tide for activating

Y-GCLaikiim récébtor THE Effectof peptidé Tor Activating ‘calcium receptor was

v=Glu-Cys (S-allyl)-Gly and y-Glu-Cys (S-Me) were synthesized in
accordance with Examples 3 and 4.
[0062]
[Reference Example 6] Evaluation of a calcium receptor-activating
effect

For evaluation of the calcium receptor-activating effect, Ca
ion concentration-dependent Cl ionic current measuring method using
a Xenopus laevis oocyte expression system was used. If activator
is added to Xenopus laevis ococytes in which the calcium receptor
is expressed, intracellular Ca ions increase. Then, the Ca ion
concentration-dependent Cl channel opens, and the intracelliular
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 comfirmed.
[0063]

Specifically, abdomen of Xenopus laevis was opened, and an
egg batchwas takenout andthen treatedwitha l% collagenase sclution

at 20°C for 2 hours to obtain individual cocytes. Into each ococyte,
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evaluated by using the method described in Reference Example 6. 29

That is, oocytes injected with cRNA of the calcium receptor or sterilized

water were prepared, and voltage-clamped at -70 mV by the double

electrode voltage clamp method. To the voltage-clamped oocytes,

y-Glu-Cys-Gly (50 pM), y-Glu-Cys(SNO)-G7..y (50 pM), y-Glu-Ala (50

pM) , y-Glu-Gly (500 pM) , y-Glu-Cys (50 pM) , y-Glu-Met (500 pM) ,

y-Glu-Thr (50 pM) , y-Glu-Val (50 pM) , y-Glu-Orn (500 pM),,. Asp-Gly (1
50 nlmif), EyELly {1 MAFREFEMETE niv), BlutCyS BoPpfg, Giy-2ysT (66 Per
oocytpM)ard ed-Asp Eamihwasadded; and Caderc ooncentrgtjiondepeadent ytes
were SLIGSPONSE uTERWaS Measyred: 3 4 shawsflle [esuls, £1oM N8t yeion

results, it'is emons%ra ed that the a%gve-mentlonec?peptl e had a
obtaigefihilevetfect foradtimiting catcium: recaptor. [0068) TRefdrareeiExaple and

10 ngbhEvaluationofieffect of peptide.for activating, calcium seeeptonThe ference

effect of peptide for activating calcium receptor was evaluated.in the

Exanidding MandP&S that of Refereicd Exampfe 16. EEH 6fthd peptiddds 29ded
to trshawaxipcEable djwas added to veltage-clampedraacytesi at 41600. pM,

300 pM, 100 pM, 30 pM, 10 pM, 3 pM, 1 pM, 0.3 . £
B AT AN ent Ol Tacrhes Chtont Was Mchce] ThE e
Genedowest ToRcemuatibn With whBH Curfent Wad deteret Wasshovmrin Fapecore

9.0 Ghﬁégﬁéégﬁﬁ%FiFynﬁggﬁ?SU“%H%Eég%%%EQ wg%guﬁg%%§ﬁ§§élﬁﬁped at
pepuaes eac ad a calclum receptor-activating € ect. anle
=70 ukBerPepfid REfvify 15 610 MECEH)* 600 PR ﬁ%‘i&%r vaP?,OBJBe

intrgpM 13 yIGlu-\al:Glert, 000 pM Hey-Glu-Mal-Lys dc@00 pMt bopGRependent Cl
ion #gg%kég%&§%§lp“%é%yé%@f%@aA%%Eﬁ%lé¥xk®8 intracellular current
was considered as the response current value.
10064]
iReference Example 7] Evaluation of effect of calcium for activating
calcium receptor

The calcium receptor-activating effect was evaluatedby using
the method described in Reference Example 6. That 1is, ococytes
injected with cRNA of the calcium receptor or sterilized water was
prepared, and voltage-clamped at -70 mV by the double electrode
voltage clamp method. To the voltage-clamped oocytes, calcium was
added (2 mM, 5 mM, 10 mM and 20 mM), and then Ca ion
concentration-dependent Cl response current was measured. FIG. 1
shows the results. From the results, it was confirmed that cRNA
of the calcium receptor injected into the cocytes was functionally
expressed. Further, because the cocytes injected with water did
not respond to even a high concentration of calcium, it was confirmed
that the calciumreceptor was not expressedinthe cocytes themselves.
[0065]
Reference Example 8] Evaluation of effect of L-amino acids for
activating calcium receptor

The effect of L-aminoc acids for activating calcium receptor

was evaluated by using the method described in Reference Example
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7 y-Glu-Val-Met 1,000 pM 8 y-Glu-Val-Thr 1,000 pM 9 y-Glu-y-Glu-Val
1,000 pM 10 y-Glu-Val-NH2 1,000 pM 11 y-Glu-Val-ol 1,000 pM 12
y-G1lu-Ser 300 pM 13 y-Glu-Tau 300 pM 14 y-Glu-Cys(S-Me)(O) 300 pM
15 y-Glu-Val-His 100 pM 16 y-Glu-Val-Orn 100 pM 17 y-Glu-Leu 100 pM
18 y-Glu-lle 100 pM 19 y-Glu-t-Leu 100 pM 20 y-Glu-Cys(S-allyl)-Gly 100
pM 21 y-Glu-Val-Asn 30 pM 22 y-Glu-Gly-Gly 30 pM 23 y Glu-Val-Phe
30 pM 24 y-Glu-Val-Ser 30 pM 25 y-Glu-Val-Pro 30 p

6. T’S}aélulgercéﬂi%%%epﬁwl%?%):éﬁ?d%@ eY BoHM 28 fé%&varﬁcfy%%pw or
sterlzayé&ilumﬁaleelrw&@l\,ﬂ:r@ysﬁaldAkan@ly@]pi\&@é-yc@hm@%(&-&ﬁeﬂ@lypv by

the d%ﬂé\ﬂeséy Gqu Vgl Glgpta §7§1rée %rgnce ?‘WQ'%&glage clamped

umi-imparting activity o pept| amino acid to be used in"present
cocytingentioreTypical Exaniples are gélkeeted ffom yillu-XeGRAkREre (10 mM),

aspar"EPregents Cys(@NO), ccy\i)ésfgg'i@flb’l)( BlyuSys(SrMe)-Abl aridefy) , glutamic
y-Glu-Val-Y where Y represents Gd% Val, G|u, Lys he, Ser, Pro

acid A%& NI, THE ST G (AGRT8Ys of Gk G1G-Ald Y & u'GIy,SOl@rquéne (10
, YeGhe-Met, y-Glusthr, y-Ghe-Mad, y-Blu«@fh, A@;&-Giyoﬁir@yséﬂsw ™M)

pheny%)éﬁg/lne{‘n%m ?(ysr‘nl@)ly prrofegéo‘s(ﬂ (Pn%s ysg’kulb{@t K% mM), threonine
(10 mM}, tryptophan {10 mM), tyrecesine (10 mM), valine (10 mM},
ornithine {10 mM), taurine (10 mM) or hydroxyproline (10 mM) was
added, and Ca ion concentration-dependent Cl response current was
measured. FIG. 2 shows the results. From the results, it is
demonstrated that cysteine, histidine, phenylalanine, tryptophan
and tyrosine each had adefinite calcium receptor-activatingeffect,
The activatingeffect of the above-mentionedamino acids was reported
in Proc. Natl. Acad. Sci. USA, Apr. 25, 2000, 97(9): 4814-9.
[CCoo]
[Reference Example 9] Evaluation of effect of D-cysteine for
activating calcium receptor

The effect of D-cysteine for activating calcium receptor was
evaluated by using the method described in Reference Example 6.
That is, oocytes injected with cRNA of the calcium receptor or
sterilized water were prepared, and voltage-clamped at -70 mV by
the double electrode voltage clamp method. To the voltage-clamped
cocytes, D-cysteine (10 mM)}, L-cysteine {10 mM), D-tryptophan (10
mM) or L-tryptophan (10 mM) was added, and Ca ion
concentration-dependent Cl response current was measured. FIG. 3
shows the results. From the results, it is demonstrated that
D-cysteine had a definite calcium receptor-activating effect.
[00e7]
[Reference Example 10] Evaluaticnof effect of peptide for activating
calcium receptor

The effect of peptide for activating calcilum receptor was

evaluated by using the method described in Reference Example 6.
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y-Giu-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), in each of which a calcium receptor-activating effect
was found, and the presence or absence of the kokumi-imparting activity
was examined by a sensory evaluation test. [0071] The sensory
evaluation test was performed as follows. To distilled water containing
sodium glutamate (0.05 g/dl) , inosinic_acid monophosphate (0.05 g/dl)

5
That Afd cAIAY ERIoHETE k) ddch ST (S BT CyAme QuliAAE"oT ©F

steriCONteat expetment of kokeipadmpartinglactivityygeGlu-Eysdslya t 270 nv by
-Glu-Cys, y-Glu-Ala_and y-Glu-Val was mixed as.a s le i naunt

the d A B o e e e o ST e

cocytwas detérmingssAS Tor & BAmiple whichGs aciéic Whsh thé SamphdisiM) »

v-c1dissalvedgniief the sample wassadiygigd withhNaOt to pb6,8id0, (-2c1u-Met
before use, Table 2 shows the results. [0072] Table 2 Kok mi-imparting, .,
(500 givity o alcitit rdcehtdf profidter T a?&iuH?PeBE%tOr\b"rBﬁrﬁfeorr (500 M
Asp-dKakumi-impartiog aetivity yrGlwsCyssGly-+yGlgiCysit , y@lu-Alas (50 uM),
_ y-Glu-val + [0073] [Reference Example 13] Ko I-imparti ctiyjty of
Cly Cé’espti&%/@é b%wbsgtlj; il;lifﬁle ﬁ%@eﬁ?in@grﬁigngg p%%tl g?n %%‘Fé%% cg%}illum
conceapteptoi-antiviting effact Was ToBRE WS exarhfied for Infepdiy befs  F16. 4

showKakymisimparting activity, byma quantitative sepsery gualyation tastdTheat the
guantitative sensory evaluation test was performed %S follows. To. distille

ARV SyBP ComBMIMY I Yititahtitd {0.085/8N)," fosinicatid * 7= f&iun
recegnenaphosphate (0.05 g/dl) and sodium chloride (0.5 g/dl), each of

{OO@/-GIU-Cys-GIy (glutathione), y-Glu-Ala, y-Glu-Met 32 and y-Glu-Val was
n%ixed as a sample in an amount of 0.1 g/dl, and the intensity of

[ Re f oROF-IMFERIAG dctivity vbisThéasurdde ASTeit of peptide foractivating

calcium receptor

The effect of peptide for activating calcium receptor was
evaluated in the same manner as that of Reference Example 10. Each
of the peptides shown in Table 1 was added to voltage~clamped oocytes
at 1,000 uM, 300 uM, 100 uM, 3C uM, 10 uM, 3 uM, 1 uM, 0.3 uM and
0.1 uM, and Ca ion concentration-dependent Cl response current was
measured. The lowest concentration with which current was detected
was shown inTable 1l astheactivity. Fromthe results, 1t is revealed

that those 32 kinds of peptideseachhada calciumreceptor-activating
effect.

[0069]
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a sample which is acidic when the sample is dissolved, pH of the sample
was adjusted with NaOH to pH 6.8 to 7.2 before use. Because it is known
that glutathione can impart kokumi to a food, and thus, glutathione was
used as a comparative 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 should be
noted that the term "initial and middle taste" is a collective term of an
Tableniial taste and a middle taste. [0074] Table 3 Sample Concentration ftid

Numbekumi intéasity. (g/dl) Aftertaste Evaluation coen_s ddié taste Gontrol - 0 0

1 Glu-C syG& 018030} Thickness, growth, and y- y Y.continuiy are
2 enhancedG The\sffeet slweak, but y-Glu-Ala 0.1 0.570.9 #hickiess is
3 slightly \enhbne®d.l y@Gu-Met 0.1 i.5 0.4 Thicknesg and growdh dre

4 slightly enltdnced: TFhigkness and growth are y-Glu-Mal 021 810 1.0

5 enhanced tiairlyan imitial and middle taste. [0075] [Refeéb€ncdiExample
6 14] Kokymi-imparingzestivity of peptide to be used ih,thé present

7 inventip-As peptidel iMeghich a calcium receptor-activatifig @ffetét was
8 found was @xanimead-fot intensity of its kokumi-imparting @etiviy by a
9 quantitative sensoryavaluation test. The quantitativelseérsoryBvaluation
10 test wasperfermed asiHollows. To distilled water coritaifiry M

11  sodiumghtamate 40.05g/dl) inosinic acid monophosphate (005 g/dl) and
12  sodium chlgride 8.6 g/dl) , each of y-Glu-Cys-Gly (ghatathione) ,

13 Y-Glu-Cys,yrGlurYal and y-Glu-Val-Gly was mixed:as0a sample in an
14 amount ptB.1-g/dl, -qrs0.04 g(d))as required, and the Fuensity of

15  KOKUMIF-MpAingal-His 100 uM

16 y-Glu-Val-~Orn 100 uM

17 yv-Glu-Leu 100 uM

18 y-Glu-Ile 100 uM

19 y-Glu—-t-Leu 100 M

20 v-Glu-Cys (S-allyl}~-Gly 100 uM

21 y-Glu-Val-Asn 30 uM

22 v-Glu-Gly~Gly 30 uM

23 y-Glu-Val-Fhe 30 uM

24 yv-Glu-Val~Ser 30 M

25 y-Glu-Val-Pro 30 uM

26 y-Glu-Ser-Gly 30 uM

27 y-Glu-Cys (8-Me) 30 uM

28 y-Glu-vVal-Cys 10 uM

29 v-Glu-val-Gln 10 uM

30 v-Glu-Abu-Gly 3 upM

31 vy-Glu~Cys (S5-Me}-Gly 3 uM

32 y-Glu-Val-Gly 0.1 uM

[0CT0]

[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 where X
represents Cys(SNO), Cys{S-allyl), Gly, Cys{5-Me), Abu or Ser,
y-Glu-Val-Y where Y represents Gly, Val, Glu, Lys, Phe, Ser, Pro,
Arg, Asp, Met, Thr, His, Orn, Asn, Cys or Gln, v-Glu-Ala, yv-Glu-Gly,
y-Glu-Cys, y-Glu-Met, y-Glu-Thr, y-Glu-Val, y-Glu-0Orn, Asp-Gly,
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activity was measured. As for a sample which is acidic when the 33
sample is dissolved, pH of the sample was adjusted with NaOH to pH 6.8
to 7.2 before use. The test was performed with n=5 based on the
following sensory evaluation scores: control : 0 point) and glutathione
addition : 3 points. Table 4 shows the results. [0076] Table 4 Sample
Kokumi intensity concentration middle taste Aftertaste We]) Initial and
Ncompared ation. Comments, Control - 0 y-Gly-Cys-Gly 0.1 3.0 ness
CYS=Cditny ,%ﬁig%t(ﬂtf&r%ﬁg%sdnge]dfgfﬁﬁf’wlé% érz'k%gt’ V-G UY&S/SYO.gfbl i L) -
v-G1ueffed is eXhibjtgd Gith yWG L-8Ys,Gly G Thickaéss and gfowthere . v-Glu-Tau,
WA S UL Y §> 1.0 ephansed,mainly. in,initial and middle@gig, anq
A Gylu-{/aI-GI)ill .f* _Q/Thickness anﬁ};ont}?luit are Ejy-Glu-VaI-Gly %1:10_1 ,
v-GLluz ©vB{6 hginly érihatel. Phe Whbtd: tés@%%hﬁané@&aptof"act”atmg
e f fecdnrReasyrable: kokumiimpagng-achvityrs a-stiong te:meastte-bypart ing
f Vs‘ensor evaluation. [goz)gf] Lclj?eference Example :I,CS] Kokéjmi%imparting
act Vit F peplide 15 be “dsetl iRPIa8ent invention A peptide in which a
[007 l_dalcium rgqeptor-_activating effect was found was examined for intensity of
its kokumiimparting activity; by aquantifafive sensoryevalatianestys . o
[0078] The quantitative sensory evaluation test was performed as follows.

distifd ArbtHaY WateP ROALANIAG Sl Y| GantaB{0-659/)? Indsic acith©S=1+¢
acia renephesphate €0.05 g/dl) endisodiwm chlarigies®.bnloride (1 mM), each

of alliin (S-allyl-cysteine sulfoxide: control experiment of

kokumi~imparting activity), y-Glu-Cys-Gly, y-Glu-Cys, y-Glu-Ala
and y-Glu-Val was mixed as a sample in an amount of C.2 g/dl, and
the presence or absence of the kokumi-imparting activity was

determined. As for a sample which is acidic when the sample is
dissolved, pH of the sample was adjusted with NaCH to pH 6.8 to

7.2 before use. Table 2 shows the results.

[0072]

Table 2 Kokumi-imparting activity of calcium receptor promoter
Calcium receptor promoter Kokumi-imparting activity
y~Glu-Cys~-Gly +

v-Glu-Cys +

y-Glu-Ala +

y-Glu-Val +

{00737

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

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

The guantitative sensory evaluation test was performed as
follows. Todistilledwater containingsodiumglutamate (0.05g/dl),
inosinic acid 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
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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/di or 0.01
g/dl, and the intensity of kokumi-imparting activity was measured. As fora
sample which is acidic when the sample is dissolved, pH of the sample
was adjusted with NaOH to pH 6.8 to 7.2 before use. The test was
performed with n=12 based on the following sensory 34 evaluation scores:

control_: 0_point and

and Vidstis Vo767 Srabi

A, arnl

lutathione addition 3 points. Table 5 s the
el KON G S B

ni-inténsify “dncent. ation Cg(/gd/%lf) and

the ilnitiatahd\Aftertaste Evatuation:Commernts imiddie teste Control0®d- As for

a sanéh%u%%séglg‘ 0.13030 Thickness,. gx

anced. Thickness and

QWi and .c
growth are y-Glu-Abu-Gly 0.01 3.0 2.

@yg%@¥§%%5 pH of the

samp lgnmarcad eERgdniAEal RABTIntigdRit4st8. FhickneSsSitr SoHtffuity BREAVS®
it isyrabwYak@ly Q0L 80 8.0 mainly enhanced. Thrumioleotastisd, and thus,

enhanced. [OOSOégglfxample 1 Activi‘}y of ¢
t

gLt 3L 0eibn B8R B
with receptoradtivatingeffettand raykokumpim paviigactivity weps found wasrol -
Opoi 12?%'9@8@ forts, %H&'E%QWPE)%V?@E%EQI@QQV tagte and dmpravement syt s.

bitter” taste) on typical %lglh sweetness sweeteners by a quantitative

1t sheppsBnp evatiationtest |

28t (A Péptie i Which

Qcm %gu nd “E%gec éaj g%dwiag]sppr%?%rme d
ich™a calcium '

LI ARt serhry ElaabnTes” -

col1vas performed as fellows.iAs for standardsatutions.ofi@aeh sweeteners,

the followin
[0074] 9
Table 3
Sample ~ . Kokumi intensity
i Concentration i .
. Initial and Evaluation comments
{g/dl} niddle taste Aftertaste

Control - 0 0 -
Thickness, growth, and

_ 3y — bl

v=Glu-Cys-Gly 0.1 3.0 3.0 continuity are enhanced.
The effect is weak, but

y-Glu-Ala 0.1 0.5 6.2 thickness 1s slightly
enhanced.

. Thickness and growth are

- -M . i . . ;

y-Glu-Met 6.1 b 0.4 slightly enhanced.
Thickness and growth are

y-Glu-Val 0.1 3.0 1.0 enhanced mainly in initial and
middie taste.

[GO75]

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

used in the present invention

A peptide in which a calcium receptor-activating effect was

found was examined for intensity of its kokumi-imparting activity

by a quantitative sensory evaluation test.

The quantitative sensory evaluation test was performed as

follows.

Todistilledwater containing sodiumglutamate (0.05¢g/dl),

inosinic acid menophosphate (0.05 g/dl) and sodium chloride (0.5

g/dl), 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/dl,

or 0.01 g/dl as reqguired,

activity was measured.

and the intensity of kokumi-imparting

As for a sample which is acidic when the
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compounds were used. The following standard solutions have been
adjusted so as to have almost the same degree of sweetness as each
other. i) Sucrose (5 g/dl) ii) APM (0.025 g/dl) iii) Sucralose (0.008 g/dl) iv)
Ace-K (0.025g/dl) It should be noted that an addition effect of the peptides
on each of the high sweetness sweeteners was evaluated with reference
to sucrose. [00821 35 To distilled water containing each of the
samp APOYE-MENtonGd, swegtengrs, y G GysrGly Ol tahiona).y Gl o
or y-%;lu-A u- Yy was mixed as a sample at concentrations of 0.0001 to

pH 6 .§/dt,Tedpdctiveip mhdien eddiRdégiee ofafie RRpIcvENTshtYéfthesotypased

on th‘@sﬁ%@ﬁ]gdvtv@fuJj:@é%‘é%???é@‘%ﬁ%éﬁﬁ@ﬂ%@@éhecé\H@%U@SIe(Wg@int) and
measured. As for a sample which has stronger acidic properties than the

glut g softifioh 156t contaifingthé Saﬂﬁgi%e% t%ké%wa?nﬁlg?s TS,

[007 @issolved, pH of the sample was adjusted with NaOH to achieve a range

Tabl of pHO.2 with respect to the pH of the standard solution before use.

[0083[ The sensory evalu%ngnigmh%wnprwemenpefmbedwastedwas_
) i Kokuid intensit . . .
performed-withat=42 lkii‘illgiggbjﬁgiﬁi e foftowing critefia: ; & CoMrebmnent s

(obtainéd With adding distitted water only &rid WitHout | adding glutathione

Sample

contrel  and/orthe peptide of the presentinventiBn) was definéd.as 0 point.-and

y-Glu-Cys{ey wsing-the control ag &-Standard, weak: 42 points; slic j‘@‘iﬁé@-“““‘ and

al enhanced.

point; slightly strong: 1] point, and strong: 2 points were delified,y weaker but

y-Giu-Cys N i h =i ‘ »s exhibited
respe :ﬁAvEI):/;Iru\Ae_ mgih(,? store than O pairit means th aggﬂgggiﬁjbfﬁfg% ety

body-taste-improving-effect-On-the other-hand;the-sensory.eva QeI sre
y-Glu-valthe improvement of th:Le3biIter taste was performed witkm=i2eomihe basisritial and

of the | following criteria:_a control(obtained-with-addindg digtifidd Water
v-Glu-Val-Ghy 1 O0.L. . AT SR P il > £ +

oy ata-vwitnoutauudti gratadnore arnd7ortre pepuug Miﬁk‘ﬁd&'&%‘?i!ﬂ“continuity are
y-Glu-val-Gly 0.01 3. 3.0 mainly enhanced. The whole

taste is enhanced.

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

by sensory evaluation.

[0077]
[Reference Example 15] 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 intensity of its kokumi-imparting activity
by a guantitative sensory evaluation test.
(00781

The guantitative sensory evaluation test was performed as
follows. Todistilledwater containing sodiumglutamate (0.05g/dl),
inosinic acid monophosphate (0.05 g/dl) and sodium chloride (0.5
g/di}, 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
0.0l g/dl, and the intensity of kokumi-imparting activity was
measured. Asforasamplewhichisacidicwhenthesampleisdissolved,
pH of the sample was adiusted with NaCH to pH 6.8 to 7.2 before

use. The test was performedwithn=12basedon the following sensory
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invention) was defined as 0 point, and by using the control as a standard,
weak: -2 points; slightly weak: -1 point; slightly strong: 1point, and strong:
2 points were defined, respectively. The lower score than 0 point means
that the sample has a bitter taste-improving effect. Asa result of the
evaluation, activities were widely exhibited at the above-mentioned
addition concentrations. Tables 6 to 8 each show the results at typical
evaluGQCERURlANS. As clear from theyresylis, shown igi1ables, 6o and Bitl i on
was confirmed that the peptides of the present invention each has a body
3 polgsfe-improviify effédats36 a%oneF Bondentration than glutathione.
roo79kurther, itis also confirmed that the peptide of the present invention has a
Tablebi%t)er taste-improving effect. In general, the addition of the peptides
provides the improvement of the body taste and the reduction in .the bitter

Sample

taste, anc-testits in a SWEELIASEERIOSE-to-suerose—{0084] Table B, ens s

initia

SamplésTéaste Evaluationueomments 1ij APMTohceptration Body Bitter

control  (g/dl)itaste taste Control - 00 y-Glu-€ys-Gly 0.0511=0 __-0.5 Sweet

enhanced.

v-GLu-cys-taste is wholly enhanded.s y-G1u-Val-Gly.0.0001 0.5 -2 S&ér taste. 1y oo

remaining i aftertasteis suppressed and sharpness & improMedsd qrowth are

y-Glu-abu-ga@1ly-Valk-Gly 11.31 0.5 Sweet taste reméining in afte?t@gt@ﬂig mainly in initial and
m =

cunbpriecsced and charnness. is imnproved-—in nitial tac te
el o SAFSI A T B AT LICLLBLLELL

aartas

T OTT LILA~E® L b pw J IlIIPIUV\f\A-

uity are

nés? nd
v-Glu-va1-8:1 middig taste. Sweettaste remainingin, aftertaste issuppressedes. The whole

Sweet taste is enhanced in. initial taste and y-Glu-Ablut&lye115 apsitidle

taste. Sweet taste remaining in aftertaste i.s suppressed. [0085] Table 7

{008@ample Taste Evaluation comments iii) sucralose Concentration Body
itter
(Example 1] Activity of compound to be used in present invention

on sweelt taste (1)

A peptide in which a calcium receptor-activating effect and
a kokumi-imparting activity were found was examined for its
activities (improvement of body taste and improvement of bitter
taste) ontypical high sweetness sweetenersbyaquantitative sensory
evaluation test.

[0081]

The guantitative sensory evaluation test was performed as
follows. Asforstandardsolutionsofeachsweeteners, thefollowing
compounds were used. The following standard scolutions have been
adjusted so as to have almost the same degree of sweetness as each
other.

i) Sucrose {5 g/dl)

ii) APM (0.025 g/dl)

iii) Sucralose {0.008 g/dl)
iv) Ace-K (0.025g/dl)

It should be noted that an addition effect of the peptides
on each of the high sweetness sweeteners was evaluatedwith reference
to sucrose.

{0082]
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(g/d1) taste taste Control - 0 y-G1u-Cys-Gly 0.05 1.0 0 Sweet taste with
growth is enhanced inmiddle taste. y-Glu-Val-Giy 0.0001 0,7 0.1
Outstanding sweet taste is harmonized in initial taste and aftertaste.
Outstanding sweet taste is harmonized in y-Glu-Val.-Gly 0.001 1.3 -0.2
initial taste and aftertaste. Sweet taste is enhanced in initial taste and
y-Glu-Abu-Gly 0.001 0.5 -0.1 middle taste. Sweet taste remaining in

at}%rt%%tb% is syppressed. Swegttaste;is & nbapged, in injfial E@%@@nlqent ioned
y-Glu-Abu-Gly 0.01 1.0 -0.1 middle taste. Sweet taste remainin

sweelgfsridste 1§ &fpbr@é’s'fe& f§086) ‘37 Rable B Sample ‘?égtev[‘—_a\}a@a]tﬁ/orp *

y—GluC%IBme%? \VeAce:Eangentsationgady 4Bitten(g/dh) taste tasie €6ntrob001
- y-Glu-Cys-Gly 0.05 1.0 Sweet t is enhanced in mi

£o lgtédgﬂeﬁgsﬁg.ey ?Fé%@gcyll’-G?ynﬁl O{)SBTIE) 76 §iwgettastev%|t tggl = q%g #8¥€ment

of thewhisgnhanded armiddie taster yvGheval-Gly 0001012t S@ebe on the

sweetaﬁtﬁs“?{'éh ggqcyvméﬁggpggced in middle taste. Sweet taste is enhanced
In initial taste and y-Glu-Abu-G1y 0.001 0.5 -0.6 m.i.ddle taste. Sweet

tabfe Férhaiitiyin fteFtaste %@@56@%@8&1 28 \WobFtRGRHS BhhgRckl Ty the
standalﬂal taste,and ¥-GlurAk-GLyi0.02 4. 1 vk 2 siddle-taste: 'Sweet tasteple is

dlSSO %a d:}nn%%] agtert}z{lste is ?%uf)é)ressed éOOS?léCETxan;HJIe %Lé&t'\@%{ gj chieve a

e lised i present iAventioh on sweet taste (1l
range of pH+0.2 with respect to the pH of the standard solution

before use.
[0083]

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

On the other hand, the sensory evaluation for the improvement
of the bitter taste was performed with n=12 on the basis of the
following criteria: a control (obtainecﬁwit&xadding(distiiled\Nater
only and without adding glutathione and/or the peptide of the present
invention) was defined as 0 point, and by using the control as a
standard, weak: -2 points; slightly weak: -1 point; slightly strong:
1 point, and strong: 2 points were defined, respectively. The lower
score than 0 point means that the sample has a bitter taste-improving
effect.

As aresultof theevaluation, activitieswerewidelyexhibited
at the above-mentioned addition concentrations. Tables 6 to 8 each
showthe resultsat typical concentrations. Asclearfromtheresults
shown in Tables 6, 7 and 8, it was confirmed that the peptides of

the present invention each has a body taste-improving effect at
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A peptide in which a calcium receptor-activating effect and a
kokumi-imparting activity were found was examined for its effects
(improvement of body taste and improvement of bitter taste) on products
in which high sweetness sweeteners are typically combined, by a
guantitative sensory evaluation test. [0088] The quantitative sensory
evaluation test was performed as follows. As for combination standard

a low};sa%lug%@lggg% %ﬁgﬁteﬁ%‘% %@QQW%@.mngQQ%Wﬂe usedsThe so
ollowing standard solutions have been adjusted so as to have almost the
configzme deyibe BRewWRRETEEE2 a8 edchOtRER TS icrbdd 18 gidTii APV P1EEer
taste(oi%ggﬂ)la'rﬁ%eéﬁﬂgflp@ff) %/m) &éa%é&qer%@z @@cﬁiltaii?éi;ﬁde‘gm@e@eptides
sweetness].iil) Sucralose (0.005 +Ace-K (0.0075 . .
provifdga idse ALEKE75'88 Paf[(i)oto %de%?éjé% of sgv&éeetﬁgsgs] %\%eAﬁﬁAd o128 ¢
the bgfdbesucratase, (0042 gl)lAPNIsUEralosetl: I astE raticefdégredg ®fose -
momﬁweetness] v) APM (0.0125 g/dl)+sucralose (0.0021 g/dl)+Ace-K (0.0063
g/dl) [APM:sucralose:Ace-K=2:1:1 as a ratio of degrees of sweetness] 38

Tablet 8hould be noted that an addition effect of the peptides on each of the

sample  high swgetness,sweetetets was evaluated

i AR 10089l Foidistilled watét ¢hntainifg €4¢h of

VHith referehce™ o St crose.

the sweeteners,

contror Y GlurCys=Gly (giutatiiiane), y-GltsVal-Gly or-y-Glu-Abu-Gly was mixed

v-Glu-Cys-asya sample at concentrafions of|0.00001 to Fyfelt, respectively antithepcd:

7

v-Glu-va1-each degree of the improvement|obthe bodviﬁéeéﬁifgéiﬁaﬁ_ﬁiﬁi{gﬁ St ciraste is

Qﬁg improved,

s ofth '%itg%a tasteonthe SWeEet ta*s_t% was meéasuEed: 2 dhe addition effectofrraste is
v-EheVal e peptides on each of the high swéétness| swestershs:ias evalgatess inproved.

H W raste is enhanceddn initial taste and
YwGlumAbu—\\,’}vﬁfh rege% nce to sucrc s\)eTAS fOf a“§.al{np|e Wﬁ@iha%a irgnggrye@gqlgste remaining in

1% :
properties tlhan the standard solution not containiagsthe sample swhen the

sample is dissolved, pH of the samdole was atjested withsNaoPFtg 1o initial taste and
Tl

y-Glu-hbu-gthiey8 4 range of pHO-2°with reéspect to th

PELo1 16 o sl "

100851
Table 7
Sample . Taste Evaluation comments
i Concentration -
iii) sucralose (g/dl) Body Bitter
taste taste
Control - G G -
Sweet tastewithgrowth isenhanced inmiddle
yv-Glu-Cys-Gly 0.05 1.0 0 taste.
: Outstanding sweet taste is harmonized in
y-Glu-val-Gly 0.0001 .7 -0.1 initial taste and aftertaste.
Outstanding sweet taste is harmonized in
y-Glu-Val-Gly 0.00L 1.3 -0.2 initial taste and aftertaste.
Sweel taste is enhanced in initial taste and
y-Glu-Abu-Gly 0.001 0.5 ~0.1 middle taste. Sweet taste remaining in
aftertaste is suppressed.
Sweet taste 1s enhanced in initial taste and
y-Glu-Abu-Gly 0.01 1.0 -0.1 middle taste. Sweet taste remaining in
aftertaste is suppressed.

[0086]
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before use. [0090] The sensory evaluation for the improvement of the
body taste was performed with n=12 on the basis of the following criteria:
a control (obtained with adding distilled water only and without adding
glutathione and/or the peptide of the present invention) was defined as 0
point, and by using the control as a standard, weak: -2 points; slightly
weak: -1 point; slightly strong: 1 point, and strong: 2 points were defined,
TaLbleregpectiveb./. The higher score than 0-point means that the sample _has a
—— hnd}/ taste-improving V;W nd-the-sensg é%mf?r
i aee—x the improvement oof t e hitter tasterwas performed with n=12 on the basis
of the ‘ffifowing criterja:zagontrdl {ebtained with adding distilled water
Control _ only and without addin@ glumthinr% and/or.it i : ..Tp;%gnp_._m__uww
taste 1s enpance

in migdle taste to
1

h%pepude—euhe
v-Glu-Cys-inyventionpwas defined as 0 point,-and by usﬁﬁi‘tﬁgg&mtrol as a standar

YmGlu_Val_V\iear;: 5'zog&ints; slightly; weak: .-1 poInt; slig myf@trr@mg:e Mp@mh@ndsﬁmomzed inmiddle
2 ,501 Wts were defined; respectively. The lowépssEore than 0.point means S TITT
vGLu-va1-that the.sample has a|bitter taste-improving &ffect 36°As a fesult of the o0 °
evalugtion, activities were widely exhibited jaf«the abave-rentieredn 1nitial taste and
v-Glu-rbu-gdditioh €oncentrations? Pables 9 t6-22 each™ shiow tiéfesufts st ti/ﬁbealfem&mm in
cancantratione Acelohframthordaite—chmma e IS LS 18 SUPRTESSEl.
CORCEMIAONS. ASCIeafTOMAEreSUS—SNOWELIN T IUES 2 Wnka clWASh it iaT taste and
v-c1u-sbu-copfimegk that the peptides of the-present ilnmemi@ntea@h hasarbody e remaining in
tastedimproving effect at a lower | concentratibAEfiapsGiutat e cEiiither,
it is also confirmed that the peptide of the present invention has a bitter
{OOBﬁSte-improving effect. In general, the addition of the peptides provides
the improvement of the body taste and the reduction in the bitter taste, ,
[ExargntFreslitd fit & 'sWeet taste ToSE T suGoSE. 0081 Fanks 8 SaHpreije" ="
on swe@nceniration Tasie Evaluation comments APM:Ace-K 14~di) Body Bitter

=%?§%§?§§§§u9995251%Ocalcium receptor-activating effect and

AN AT

a kokumi-imparting activity were found was examined for its effects
{improvement of body taste and improvement of bitter taste} on
productsinumichhighsweetnesssweet@nersaretypicallycombined,
by a quantitative sensory evaluation test.

[0088]

The quantitative senscry evaluation test was performed as
follows. As for combination standard scolution of each sweeteners,
the following compounds were used. The following standardsolutions
have been adiusted so as to have almost the same degree of sweetness
as each other.

i) Sucrose {5 g/dl)

ii) APM (0.02 g/dl)+Ace-K (0.005 g/dl) [APM:Ace-K=8:2 as a ratio
of degrees of sweetness]

1ii) Sucralose (0.0058 g/dil)+BRce~-XK {0.0075 g/dl)
Tsucralose:Ace~K=7:3 as a ratio of degrees of sweetness]

iv) APM (0.0125 g/dl)+sucralose (0.0042 g/dl} [APM:sucralose=1:1
as a ratio of degrees of sweetness]

v) APM (0.0125 g/dl)+sucralose (0.0021 g/dl)+Ace~K (0.0063 g/dl)

[APM:sucralose:Ace-K=2:1:1 as a ratio of degrees of sweetness]
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y-Glu-Cys-Gly 0.05 1.0 -0.3 Sweet taste is wholly enhanced. Sweet taste
with growth is enhanced inmiddle y-Glu-Val-Gly 0.0001 0.6 -0.3 taste.
Sweet taste remaining in aftertaste is suppressed and sharpness is
improved. y-Glu-Val-Gly 0.001 1.3 -0.7 Sweet taste remaining in aftertaste
is suppressed and sharpness is improved. Sweet taste is enhanced in
initial taste and y-Glu-Abu-Gly 0.001 0.6 -0.3 middle taste. Sweet taste

remain ertaste is s ssed eet taste enhan injti :
ta{sne ah&gu;%alg AbuO %o%ﬁ%s 0. ‘? gle faste. Weet t(ei%w pgg)tldes
on eacbmdining maﬁméwm@m@@nmﬂp Table 1oeSadple i) Tasrerence
+o suEv@luation comments sucralose:Ace- Concentration Bitter K=7:3 (g/d-
taste taste Control - 0 0 - _ y-Glu-Cys-Gly 0.05 1.0 -0.3 Sweet taste is
[008%nhanced in middle taste. y-Glu-Val-Gly 0.0001 0.7 -0.3 Harmony is

whellypresent. drdea,vaﬂaztedsmpmressgd andrshafpress isimpravedr s,
- Gluy glu V(qu Glyrg&001 JE 7 Harmoe;)i \ghglyGeé?sent He@:\L/X t%%tg 'El

ress shar ness IS |fnprove weet taste IS hanced in Inltlg wes
mlxect@steam@lmmwowm 510 3ifiddetaste S@Ié@ﬂtraﬂéSPeCt ively,

and trr?Q?P'QQSHndég?g@S@ﬂS%p{ Sweet tasteds enhanced dn indtialng +he
taste and y-Glu-Abu-Giy 0.01 1.7. -0.7 middle taste. Sweet taste
IeprGERTRTRiAg N aftéitdsts ?§§u§ﬁr‘%§§e8 009} 48 Fadle 1SS EmpfeiVj e asuTed:

The abasle Ey:ahe&tmmommerﬁ& APM: sderalese=Eohceritratien Bogly Bitteetness
swee engydbﬁggeé9§¥hate 19h reference to sucrose.

As for a sample which has stronger acidic properties than the
standard solution not containing the sample when the sample is
dissolved, pH of the sample was adjusted with NaOH to achieve a

range of pH+0.2 with respect to the pH of the standard solution
before use.

(00907

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

On the other hand, the sensory evaluation for the improvement
of the bitter taste was performed with n=12 on the basis of the
following criteria: a control {cobtainecawith addingdistilledwater
only and without adding glutathione and/or the peptide of the present
invention) was defined as 0 point, and by using the control as a
standard, weak: -2 points; slightlyweak: -1 point; slightly strong:
1 point, and strong: 2 points were defined, respectively. The lower

score than 0 point means that the sample has abitter taste-improving
effect.
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y-Glu-Cys-Gly 0.05 1.0 -0.3 Sweet taste is enhanced in middle taste.
y-Glu-Val-Gly 0.0001 0.6 -0.2 Harmony is wholly present and strong taste
is achieved. y-Glu-Val-Gly 0.00: 1.3 -0.4 Harmony is wholly present and
strong taste is achieved. y-Glu-Abu-Gly 0.001 0.6 -0. Harmony is present.
Sweet taste is enhanced in initial taste and middle taste. y-Glu-Abu- Gly
0.01 ]..3 -0.1 Harmonyispresent. Sweet taste is enhanced in initial taste

and middle taste, &%9%{5%?9'3&2 §?@§I§é\§/ l‘:CC neenuation. Taste aryPieed

Evall?a%i%n comments :sucralose: itter Ace-K=2:1:1

at thesste stacContpoleDDIF G RAGYIGH0.0811.206.3 SWektl fiste fe 12 each
show Wholly enhanced. Harmony.is\wholly-presgnt Heawdaste)s rom the results

y-Glu-Val-Gl 1 0.6 -0.3 suppressed and sharpness in aftertaste is

( y 0.0
showrnisiotaR! $3arnbRy i€ whiohy teseht: Hedlg fasiis y-BuRAt GI§ o061 tne
presch8 -hisuppressed-and sharpness inaftestastepisoimiprovedt Sweet tastewer

conc eggpgggcedtipa{nitiaﬂé%sg% %?‘ngr}/é(.;Iu-ﬁibr%ggro'qocliOSGa_Ps% @WB%&% that
¥ . P T

1aIl,
eet taCS)Pe remalﬁlng In aftertaste Is Suppressed. Sweet taste Is

the pemfidntedin iithalrasteemd YPGRPABEGIERE02 P3O MiddE tast@proving

effe c%Wee‘%:F@
impr QiR A calibffreGsplor-athivating efect &t aKSKumitim

repaining ine afierasteds suppresseddExample gLAetvityofc ne
compound to be used in present invention op sweet taste %Ig Q.pe tide in
g Betvi >t

and merelfoundpanrd eimaealcebwhichatass knownstodravesa calcium
10097 ceptor-activating effect were examined for their activities (improvement

of body taste and improvement of bitter taste) on typical high sweetness
Tableweeteners by a quantitative sensory evaluation test.

Sample 1i) concentration Taste Evaluatlon comments

APM:Ace-K - Bady Bitter

=82 tg/di) taste taste

Control - 0 3 -

y=Giu~Cys—Gly 0.05 1.0 ~0G.3 Sweet taste is wholly enhanced.
Sweet tastewithgrowth isenhancedinmiddle

y=Giu-vVal-Gly G.0001 0.6 ~0.3 taste. Sweet tasteremaininginaftertaste
is suppressed and sharpness is improved.

v-Glu-Val-Gly 0.001 1.3 0.7 Sweet tas?e remaining in gftgrtaste is
suppressed and sharpness is improved.
Sweet taste is enhanced in initial taste and

v-Glu-Abu-Gly 0.001 0.6 -0.3 middle taste. Sweet taste remaining in
aftertaste is suppressed.
Sweet taste is enhanced in initial taste and

y-Glu—-Abu-Gly 0.01 1.3 -0.7 riddle taste. Sweei taste remalining in
aftertaste is suppressed.

[009Z]
Table 10
Sample iii} N . Taste Evaluation comments
Concentration :

sucralose:Ace- (g/dl) Body Bitter

K=T713 - taste taste

Control - 0 0 -

y=Glu~Cys~Gly 0.0% 1.0 -0.3 Sweet taste is enhanced in middle taste.

y-Glu-val-Gly 0.0001 0.7 0.3 Harmony is whollx Qresent.. Hgavy taste is
suppressed and sharpness is improved.

v-Glu~-val-Gly 0.001 1.3 0.7 Hérmony is wholly'present.‘ Hgavy taste is
suppressed and sharpness is improved.
Sweet taste is enhanced ininitisl taste and

y-Glu-Abu-Gly ¢.001 0.5 -0.3 middle taste. Sweet taste remaining in
aftertaste is suppressed.
Sweet tLaste is enhanced ininitial taste and

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

[0093]

40




[0095] The quantitative sensory evaluation test was performed as follows.
As for standard solutions of eachsweeteners, thefollowing compounds
were used. The following standard solutions have been 41 adjusted so as
to have almost the same degree of sweetness as each other. i) Sucrose
(5 g/dl) ii) APM (0.025 g/dl) iii) Sucralose (0.008 g/dl) iv) Ace-K (0.025
g/dl) It should be noted that an addition effect of the samples on each of
the high sweetness sweeteners was evaluated with reference to sucrose.

Tabl9ohd6] To distilled water containing each sweeteners, y-Glu-Val-Gly or

Sample iv)CinaC
APM:sucralose=
1:1

aleet-was.mixed

respectiely, and then

+

asa-8amp
each. degree

ee. ol the

Control and th

e Improvement

of the bitte

[ taste on t

v-Glu-Cys-Alfor

ﬂ-as‘i\mplp whic

ha% strond

v-Glu-Val-§oluti

bA-ABticontaining

thé samp

jef atidic pro
e-vlen the %

YleuAVal—EQE S9
respe

ll’p%l g was adjus

%q

¥WU1N8
i to the pH.of the standar

Bl

solution

go ach

s

v-Glu-Abu-@vValug

atiorefor the impr

ovement

of thetbody

ne sweet taste was measured
0lly present and strong taste
dissolve
dfﬁr%pﬁg-‘éfem()g?] The-sensory
\M;Qd}_e taste.

qu basis of tf

n=17
y-GlumAbu Gille

C:‘P ]? Tg)llowmg _cgltgrla:
water only and without I

dding a.sa

ntratidts of 6BEE o 1 g/dI,
St 6 iny middie taste.
AMPIEIS.C , pH of

a sontro} (ebtamed.with=addigs is enhanced

improvement of the body taste
eve@nfange-of pHO & awithind strong taste
Harmony 15 pre ant . woel tasbe 1s enhanced
aste was perarmed:
{BlET WA dBRHEd 48 OUpsiE, t2ste
ey y

and by using the control as a standard, weak: -2 points; slightly weak: -
{Oogppint; slightly strong: 1 point, and strong: 2 points were defined,
_ respectively. The higher score than 0 point means that the sample has a
Tab“bo}z@ taste-improving effect. On the other hand, the sensory evaluation for

Sample v) the im

provement : of th

offAEE With AZTZ 61 the basis

APM:sucralosg: Bod Bitter
AC@—KzZ:l:qfsﬁ]e (g/dl) tasit,e taste
Control - C G -
v-Glu-Cys-Gly 0.0% 1.2 -0.3 Sweel taste is wholly enhanced.
Harmony is wholly present. Heavy taste is
y—Glu-Val-Gly 0.00601 C.6 ~0.3 suppressed and sharpness in aftertaste is
improved.
Harmony is wholly present. Heavy taste is
y-Glu~Val-Gly 0.001 1.3 0.7 suppressed and sharpness in aftertaste Is
improved.
Sweet taste is enhanced ininitial taste and
v-Glu~Abu-Gly 0.001 0.6 -0, 4 middle taste. Sweet tasté remaining in
aftertaste is suppressed.
Sweet taste is enhanced in initial taste and
y-Glu-Abu~Gly .01 1.3 ~0.8 middle taste. Sweel taste remaining in
aftertaste is suppressed.

[Example 3] Activity of compound toc be used in present invention

on sweet

taste (I1I)

A peptide in which a calcium receptor-activating effect and

a kokumi-imparting activity were found, and cinacalcet which was

known to have a calcium receptor—activating effect were examined

for their activities

(improvement of body taste and improvement

of bitter taste) on typical high sweetness sweeteners by a

guantitative sensory evaluation test.

[0095]

The gquantitative sensory evaluaticn test was performed as

follows.

compounds

As for standardsolutions of each sweeteners, the following

were used.

The following standard solutions have been
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following criteria: a control (obtained with adding distilled water only and
without adding a sample) was defined as 0 point, and by using the
control. as a standard, weak: -2 points; slightly weak: 42 -1 point; slightly
strong: 1 point, and strong: 2 points were defined, respectively. The lower
score than 0 point means that the sample has a bitter taste-improving
effect. Asa result of the evaluation, activities were widely exhibited at the

. above-mentioned addition concentrations. Tables 13 to.15 each show the
U SEES A pical BONCeATATOHS, A CRAP oM e TeShits Shawi > = oo

e resu own in
otherlables 13 to 15, it is confirmed that y-Glu-Val-Gly and cinacalcet each

. has ago t -improving effect at almost the same concentration.

5 9y, apfe-mproving atio
l) Ul—gurr%ser, |ct! IS %Tsoc?:nflrmedthatthesample of the present invention has a
11) Igitfer tAste2improving effect. In general, the addition of the sample

111y Provides the.improyement @f jthe body taste and the reduction in the bitter
, taste, and results in sweet taste close to sucrose. [0098] Table 13
iv] S&nble Tadle %V%.{] ibn comments i) APM | Concentration Body Bitter
(gl tasteltaste nbteContrely-GlusdiGlycm00014:s -02 Sheataastecs on

each fggluiﬁin inaftertaste is suppressed apd sharpness is.inayeds reference

-Glu-Val-Gly 0.001 1.3 -0.5 Sweet taste remaining in aftertaste is
Lo ssypprsssed and sharpness is improved. Sweet taste remaining in
roog@ftertaste is Cinacalcet 0.0001 0.8 -0.2 suppressed. Growth is present in
middle ,taste%%féltertgste. Sweet taste remaining in aftertaste is

Cin&carcat o 1"8 555 Sippredsed. Growth is present hhiddie taste - ¢ty

or ctoaftertaste. [0099hixed as a sample at concentrations of 0.0001

te 1 g/dl, respectively, and then each degree of the improvement

of the body taste and the improvement of the bitter taste on the
sweelt taste was measured.

As for a sample which has stronger acidic properties than the

standard solution not containing the sample when the sample is

dissolved, pH of the sample was adjusted with NaOH to achieve a

range of pH+0.2 with respect to the pH of the standard solution

before use.
[0097]

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

On the other hand, the sensory evaluation for the improvement
of the bitter taste was performed with n=12 on the basis of the
following criteria: a control (obtainedwith adding distilledwater
only and without adding a sample) was defined as 0O point, and by

using the control as a standard, weak: -2 points; slightly weak:
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Table 14 Sample Taste Evaluation comments iii) sucralose concentration
Body Bitter (9/dl) taste taste Control - 0 0 y-Glu-Val-Gly 0.0007. 0.7 -0.1
Outstanding sweet taste is harmonized in initial taste and aftertaste.
y-Glu-Val-Gly 0.00i 1.3 -0.2 Outstanding sweet taste is harmonized in
initial taste and aftertaste. Cinacalcet 0.0001 0.5 -0.1 Outstanding sweet
taste is harmonized in initial taste and aftertaste. Cinacalcet 0.001 L 1
_p.2 Outstanding sweet taste is harmonized in initial taste and aftertaste,
-1 pofot0of 43 9abley £5 Sahthle’ Fasté Evaligioh Ctiments ContBRtr&tion fvf e
respeohee-KBqdy Bitter (gldh)taste-taste rGontrobQ At yrehr¥ak Gl 0:10001sample

7 -0.6 Sweet taste with

0.7.
has 4 Bhi-Valkcly 0,001 12

h rowthies eha{\ced inmiddle taste.
977 Siveet taste with growth is enhanced

infridallectastet Cindoaleet 010001016 40:2 Bwiset taste with frovith fsch Loited
at cr@hhaneed inmiddie taste tpaftertaste Cinagalegt 0001 1.1703 Sweet o 15

taste with growth is enhanced in middle taste to aftertaste. [0101

each fheinplea] Adtivityof EdmMpouTtitS BB TRBE T préddnt indehtior

]Qﬁ]fronathe

resulweetiaste (VI Apeptidesin whish a calciume receptersactivating effeetval-Gly
and a

and Ct(l na cakio%(qg Eﬂ I-ég]g k?‘rtfﬁngsagiv‘ni)
nown to

ave a calcium récep

tywere fo

or-activ

nd, and cinacalcet

2—1 rovin e
ating G%Ct Weregexamlned

or

f‘%@g@ Wats almost

the s ghvaircsfferts {improverment of bbdy tasteishd improvefieitaf that the sample

of the present invention has a bitter taste-improving effect. In

general,

the addition of the sample provides the improvement of

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

in sweelt Ltaste close Lo sucrose.

(0098]
Table 13
Sample . Taste Evaluation comments
. Concentration -
iiy APM < Body Bitter
(g/d;)
taste taste
Control - 0 0 -
ini in aftert i
v-Glu-val-Gly 0.0001 0.5 -7 Sweet taste rvemalning 1 ? grLaSte is
suppressed and sharpness is improved.
i Sweet taste remaining in aftertaste is
y-Glu-Val-Gly .00l 1.3 N suppressed and sharpness is improved.
dweet taste remaining in aftertaste is
Cinacalcet 0.0001 0.8 -0.2 suppressed, Growth is present in middle
taste to aftertaste.
Sweet taste remalning in aftertaste is
Cinacalcet 0.001 1.5 -0.5 suppressed. Growth is present in middle
taste to aftertaste.
[0099]
Table 14
Sample . . Taste Evaluation comments
A N Concentration P
iii) sucralose (q/d1) Body Bitter
g taste taste
Control - g 0 -
Outstanding sweet taste is harmonized in
{23 1]= — —
y-Glu-val-Gly 0.0001 6.7 0.1 initial taste and aftertaste.
. Cutstanding swest taste is harmonized in
- —_ —31 —_
y-Glu-Val-Gly 0.00% 1.3 0.2 initial taste and aftertaste.
. Outstanding sweet taste is harmonized in
Cinacalcet 00001 L 0.1 initial taste and aftertaste.
. Outstanding sweet taste 1s harmonized in
Cinacaleet 0.003 Ll v.2 initial taste and aftertaste.
[01G0]
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bitter taste) on products in which high sweetness sweeteners are typically
combined, by a quantitative sensory evaluation test. [0102] The
guantitative sensory evaluation test was performed as follows. As for
combination standard solution of each sweeterners, the following
compound was used. The following standard solutions have been
adjusted so as to have almost the same degree of sweetness as each
other. i) Sucrose (5 g/dl) ii) APM (0.02 g/dl)+Ace-K (0.005 g/dl)
Tabl"%[A3PC{\/I:Ace-K:8:2 as a ratio of degrees of sweetness] iii) Sucralose

TP ee « (0-0058gldl+Ace:K (00075 gldj) sucralose ALEKET:3 584 Tatio of
iv) Ace- degregg/@ﬂsweetness]gi(iﬁ%PM 0‘2@2@% g/dl)+sucralose (0.0042 g/dI)

control  |APMISUCralose=I:1 gs:a rafio ot degrees of sweetness] v) APM (0.0].25

\(wG}.L:rVaEﬁgﬂj‘”)-+ SGU.@E@@SG (0.002% g/dl)+Ade-K éO_OOG’Q’Gng@:CaSte withgrowth isenhanced inmiddle

= t N WP W W
s

DA | = A ] 2:1:1 1 o
[APM:sueralose:Ace-K=2:1:1-asaratio-of ¢

v-Glu-val-genaidPat an additjdneffect of the peptidess44 on each of the hig

CUrEeS OIS

“ed inmiddle

cinacalcerSWeeEIness.sweetenerswas evallaged with réferérice 1o 'sticroge? [oro3rced inniddle

£ +
Tao-dictiled watoar contbhinin -swee +tang Laste ;O atEleEh.aSte'

oo
rUOarptrmo O vVWwarc T oorrtienm |U cauv

. - fVVCCLC' ! r&@?@&?ﬂ%%%%ﬁth isenhancedinmiddle
Cinacaleety GlurYdl“Gly or cinacalcét was mixed as ajsample atconcentrations of

0.0001 to 1 g/dl, respectively, and then each degree of the improvement

of the body taste and the improvement of the bitter taste on the sweet
[010%4ste was measured. As for a sample The addition effect of the sample on
[Exargalbh dfthadigh sweetnesscsweetedersowas evadgated witte pefertencetention
on Swsgé:gog% ébgts?for( §\§pmple which has stronger acidic properties than the

standard solution not containing the sample when the sample is

dids6Ioed, i5ig ofthi khfiple Was adjisted With IPFOR 6 Hehievet shhget and
a kokfpHO.Z2pdth-respest-toithe pH @Ethe standard selutien rbefare-usewhich was

knowéo%g4%§3§§§@§’%?Xﬂ”?§82$¥§?9§@ 5@§¥T§g(ggggg@d%é%geexamined
for their effects {(improvement of body taste and improvement of
bitter taste) on products in which high sweetness sweeteners are
typically combined, by a guantitative sensory evaluation test.
[G102]

The guantitative sensory evaluation test was performed as
follows. As for combination standard solution of each sweeterners,
the following compound was used. The following standard solutions
have been adjusted so as to have almost the same degree of sweetness
as each other.
i1} Sucrese (5 g/dl)

ii) APM (0.02 g/dl)+hce-K (0.005 g/dl}) [APM:Ace-K=8:2 as a ratio
of degrees of sweetness]

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

iv) APM (0.0125 g/dl)+sucralose (0.0042 g/dl} [APM:sucralose=1l:1l
as a ratio of degrees of sweetness]

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

Tt should be noted that an addition effect of the peptides
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was performed with n=12 on the basis of the following criteria: a control
(obtained with adding distilled water only and without adding the sample)
was defined as 0 point, and by using the control as a standard, weak: -2
points; slightly weak: -1 point; slightly strong: 1 point, and strong: 2 points
were defined, respectively. The higher score than 0 point means that the
sample has a body taste-improving effect. On the other hand, the sensory
evaluation for the improvement of the bitter taste was performed with
on eaGiLps S thBHHIE T e TOMOWIRG ERfeias 4'8ontrof (ottained with Addmg="c®
to sudistilled water only and without adding the sample) was defined as 0
(0103 oint, and by using the control as a standard, weak: -2 points; slightly
eak: -1 point; slightly strong: 1 point, and strong: 2 points were defined,
reBpettivelyl The iovwerrscore thani0 peiacmealssthat tHe SerhplecRas above,

-1 iten tagtesimproying effect Aga sesult of the evaluation, activiliesamereat ions
widely exhibited at the above-mentioned addition concentrations. Table

of 0. {816 %5 eddtidhov H& Feuttst Yypid&ItonkERtr StioHs. ASIAEST fiom® e

imprdﬁ@m@sultsshawaa ipdablesskG to éﬂ,o‘_it isreconfirmed thate:Gle-Vatkly bitter

rastaRd %'E%C%‘?Séﬁa%’hs as a body taste-improving glfect atalmost, e $aMe: i on
concentration. urt%er, it s also confirmed the sample of the present

ef fedpvertichhas arbitter eastedmprovinglefféctdh geRefalaheé aauiforrorthe was

evalSample provides the. impravement of dhe body taste and the reduction in
the bitter taste, and results in a sweet taste close to sucrose. [LOlOS

TAble™d SampiehCBREEMrAASn T4ste Evactiation ConiipeRfss 1 &° than the
st anddPM:AcetKi(gtch) Bedy Bitter =82 taste taste Santrol wDOn Sweettastele is

dissogﬂrhe%r,o V‘g%ﬂ iso%nt%%%ceggﬂﬁﬂ%dl%a%feéﬂ'j\{ﬂ_%}ﬁ 0&08% (RI'QO'Q'%@_SEQ:hieve a
weet'taste remaining in a ertaste Is suppressed and sharpness IS

ranggmpfoed: §-CluEEGKAPDeT 1.3, PISwedt tadte emafifing it dflertasa t+on

he fol® Suppressed and sharpness is improved.
[0104]

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

On the other hand, the sensory evaluation for the improvement
of the bitter taste was performed with n=12 on the basis of the
following criteria: a control {(obtained with addingdistilledwater
only and without adding the sample) was defined as 0 point, and
by using the control as a standard, weak: -2 points; slightly weak:
-lpoint; slightlystrong: 1point, and strong: 2 pointsweredefined,
respectively. The lower score than 0 point means that the sample
has a bitter taste-improving effect.

As aresult oftheevaluation, activitieswerewidelyexhibited

a2t the above-mentioned addition concentrations. Tables 16 £o 19
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0.5 -0.1 aste withgrowth .is enhanced inmiddle Cinacalcet 0,0001 Sweet t
taste to aftertaste. Cinaca.":cet 0.001 1.1 Sweettastewithgrowth is
enhanced in middle taste to aftertaste. [0106] Table 17 Sample iii.) Taste
Evaluation comments sucralose:Ace- Concentration Body Bitter K=7:3
(g/dl) taste taste _ Control - 0 0 y-Glu-Val-G1y 0.0001 0.7 -0.3 Harmony
is wholly present. Heavy taste is suppressed and sharpness is improved.
y-Glu-Val-Gly 0.001 1.3 -0,7 Harmony is wholly present. Heavy taste is
sach shppréssed and SharphesEnd faprevatEcCinaealtets.ood 0 apT from the
resul%f%’%&@ﬁ%wi%tlﬁi@(%qso§0@5dl@r§\gﬂ1 i ephanceddn middletastedova1-Gly
aftertaste. Cinacalcet O.00i 1.5 -0.3 Sweet taste with thickpess and
and. 4R S BaHBNGA i ddIB taste 16 AMenabte: 46 6107 Table 1 oSt
the seommentseSampte v TasNeBRan, APM:sacralese< Conhcentatioh B8otye Le
of cnb HEUILARS & GOl By Gl YaG Ly 0,000 L sholypresenteand  1n
strong tast ved. y-Glu-Va'_-Gly 0.001 is wholly present and strong taste
genenged, Chacakel bovo1U5 02 SWEBL GskWith BHickidss artPgromiRsst ©F
the peRhancediv middle tastee. Ginacaleeti:00h4d. 1 i@ 2Sweeattaste with resulcs

thickness and growth is enhanced

in a sweet tastdé close To sucr

in middle taste. [0108] Table 19
ose.

(01057
Table 16
Sample 1i) . Taste Fvaluation conmments
Concentration :
APM:Ace-K (q/d1) Bedy Bitter
=8:2 '9 taste taste
Control - 0 0 -
Sweet tastewithgrowth isenhancedinmiddle
y-Glu-vVal-Gly 0.0001 0.6 -0.3 taste. Sweettasteremalninginaftertaste
is suppressed and sharpness is improved.
Sweet taste remaining in aftertaste is
- -Val-Gl - ST
y-Glu-val-Gly 0.001 L3 0.7 suppressed and sharpness is ilmproved.
. Sweet tastewithgrowth isenhanced inmiddle
Cinacalcet g.0001 0.5 ~0.3 taste to aftertaste.
: Sweet tastewithgrowthisenhancedinmiddle
fed 1 —
Cinacalcet 0.001 1.1 0.3 taste to aftertaste.
t0106]
Takle 17
Sample 1ii} , Taste Evaluation comments
Concentration -
sucralose:Ace- (g /Al Body Bitter
Ke=71:3 ¢ taste taste
Control = 0 ¢ -
Harmony is wholly present. Heavy taste is
{3 . — -
y-Glu-val-Gly | 0.0001 0.7 0.3 suppressed and sharpness is improved.
Harmony is wholly present. Heavy taste is
- - ~ . -0.7 C
y-Glu-val-Gly 0.00L 1od 0 suppressed and sharpness is improved.
. Sweet taste with thickness and growth is
Cinacalcet 0.000% ¢.8 0.1 enhanced in middle taste to aftertaste.
. . Sweet taste with thickness and growth is
Cinacaloet 0.002 b5 =0.3 enhanced in middle taste to aftertaste.
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Sample v) Concentration Evaluation comments APM:sucralose: ration
Body Bitter Ace-K=2:1:1 (g/dl) taste taste Control _ - 0 0 Harmony is
wholly present. Heavy taste is y-Glu-Val-Gly 0.0001 0.6 -0.3 suppressed
and sharpness in aftertaste is improved. Harmony is wholly present.
Heavy taste is y-Glu-Val-Gly 0.001 1.3 -0.7 suppressed and sharpness in
aftertaste is improved. Cinacalcet 0.0001 0.5 -0.2 Harmony and richness
are present in middle taste to aftertaste. Cinacalcet 0.001 1.1 -0.4
wlmﬂlarmony and richness are present in middle taste to aftertaste. [Example
Tableb]lActivity of the compound to be used in present invention in drink yogurt

Sample iv)

APM:sucralFeeep

1:1

cinaec

tion

contaﬁ“‘“‘ﬁ“ﬁ“irgiorllge igh sweetness sweetener A pe

PHider iR WhICHarGakcium

toL-activating eff

leat which awac EEE0Ga ta

eetdnd a

KOKEIFH-IM

parting activity were found, and

1 r

GITTAAG

Contraol

U

T I(GVC a val

m
grarm T

neoantor-activatina-affoet
CLC MUl auuvaullg CTITCUl

Glu-val \(,]vle[e
~Glu-Val-G
M impro

L\ V.\IIIILJIII’VVM\.I) [U IU‘V\III
exarmined for th
vement of bitter

,ior activitie
ta‘s(ie) ina

drink yog

S (improve

RLof POOYHASHE @REent and strong taste
rt eoritainimg-a typical high

v—Glu-val-8Weel

ness: sweetene

by:a quan

titative ser|

éiﬁ%q%'ﬁgﬁboﬁjtégfe[ﬁégﬁrd strong taste

The

Cj lecet .
inacalce a drin

uantitative sens

ko\'/g%od“rt standard s‘8lution

ryevatuat

oré testwa
, the'fzollowir

Performed a5 IoleWs AS Tafd growih is
1grcompolnds $¥éreased.

Cinacalcecl he f

llowing standard salutions

have been

?ptﬁ??ctg?g% \éjstgqg)feéness and growth 1is

I mid aste.

atmostthesamedegr

e of swee

ness ds e

chother. 471y Sucrose (5

g/dl) ii) APM (0.025 g/dl) It should be noted that an addition effect of the
[010&ample on each of the high sweetness sweeteners was evaluated with
Tab1defesence to sucrose. [0110] To a drink yogurt containing each

sweeteners;-y-Glu-Val-Gly
Sample v) o Tadre Evaluation comments
Concentration :
APM:sucralose: (q/d1} | Body Bitter
Bce-K=2:1:1 g taste taste
Control - 0 Q -
Harmony is wholly present. Heavy taste is
y-Glu~-Val-Gly 0.0001 0.8 ~0.3 suppressed and sharpness in aftertaste is
improved.
Harmony is wholly present. Heavy taste is
y-Glu-Val-Gly 0.001 1.3 -0.7 suppressed and sharpness in aftertaste 1s
improved.
. Harmon d richness are present in middle
Cinacalcet 0.0001 0.5 -0.2 yanert prese
taste to aftertaste.
: Har nd richnes re present in middle
Cinacalcet 0.001 1.1 ~0.4 wony anc © v arew
taste to aftertaste.

{Example 5] Activity of the compound to be used in present invention

in drink yogurt containing high sweetness sweetener

A peptide in which a calcium receptor-activating effect and

a keokumi-imparting activity were found,

and cinacalcet which was

known to have a calcium receptor-activating effect were examined

for their activities

(improvement of body taste and improvement

of bitter taste) inadrink yogurt containinga typical high sweetness

sweetener by a guantitative senscory evaluation test.

[0109]

The guantitative sensory evaluation test was performed as

follows.

compounds were used.

As for a drink yogurt standard sclution, the following

The following standard solutions have been

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

other.
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or cinacalcet was mixed as a sample at concentrations 0.0001 to 1 g/dI,
respectively, and then each degree of the improvement of the body taste
and the improvement of the bitter taste on the sweet taste was measured.
As for a sample which has stronger acidic properties than the standard
solution not containing the sample when the sample is dissolved, pH of
the sample was adjusted with NaOH to achieve a range of pHO.2 with

_ respect to the pH of the standard solution before use. [0111] The sensory

1) SUgFAIG&td fottHe Improvement of the body taste was performed with

ii) amEl2 ondhe bagisiof the following criteria: a control (obtained with adding

distilled water gnly and without. adding,the sample) was defined.as Op1e on
point, and. y using the control “as a stan%iard, weak: -2 points; slightly

each qedielpaiitsstightly: sstrorigl SEpGIRE BN StFoRYA2 pointsverb i etinerr ence

to sutespeetively. The higher score than 0 point means that the sample has a

body taste-improving effect. On the other hand, the sensory evaluation for

10110the improvement of the bitter taste was performed with n=12 on the basis

oftthea fdltqwaihgy@rijel_fra: a@onﬁd)h(bhmi@edw\(iﬁwaddiﬂg@l@uIed-\ﬁétefvé 1-Gly
or i adon adding the sampiclwas defined as Arpalat, 20000 LBHg: o

e control as a'standard, weak: -2 paints; slightly weak: -1 point; slightly
1 g/ ddtrorie $poift afd gtroRg pbirits AT défiFEES rédpdciive The T6wert of

the bseRrethand peint-meansihattbesample has a bittes tastesimpayinge sweet
effect. As a result of the evaluation, activities were widely exhibited 48 at

tastqnuapoVEFHERfidhed addition concentrations. Table 20 shows the results
ataypicat concentrationsi As tlear frone theeresuttsShowrr dndiable 20t jtdg the

stané§¥@UESQH¥¥éﬁcﬁéyakgﬂ%§@%fH@C@m§tQQH&ﬂEFM%QQGMhe sample 1s

taste-improving effect at almost the Same concentration. Further, it is also
dissabiififnedthatthé BAnfAE Bl theFreseAtingémibn’ hak a%ilter to achieve a
rangdaste-improving gffest. ta ggaeral,tbe adéition of cthersaraplepiavides theit ion
improvement of the body taste and the reduction in the bitter taste, and
PeToTES i a sweet taste close to sucrose.
(0111}

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

On the other hand, the sensory evaluation for the improvement
of the bitter taste was performed with n=12 on the basis of the
following criteria: a control {obtained with adding distillied water
only and without adding the sample) was defined as 0 point, and
by using the control as a standard, weak: -2 points; slightly weak:
—1point;slightlystrong:leoint,andstrong:ZZpointsweredefined,
respectively. The lower score than 0 point means that the sample
has a bitter taste-improving effect.

As a result of the evaluation, activitieswerewidelyexhibited
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[0112] Table 20 Sample ii) APM Concentration Taste Evaluation
comments (g/d1) Body Bitter taste taste Control - 0 0 y-G !U-Val-Gly
0.0001 0.5 -0.2 Sweet taste remaining in aftertaste is suppressed.
Growth is present in middle taste. Sweet y-Glu-Val-Gly 0.001 1.4 -0.5
taste remaining in aftertaste is __ suppressed. Cinacalcet 0.0001 0.5 -0.2
Sweet taste remaining in aftertaste is suppressed. Cinacal..ce_ 0.001 1.6
_0.j Thickness is present. Sweet taste remaining in aftertaste is
At R ESSEtE "intinS RIPASDICABI TOLES) THa use 6f the SWesterter s the
resulparticular ghe high sweetnesst sweetenayssudheas gspartame inesults shown
in Tagﬁr@bi%?“?@ "i’l%hctﬁﬁf?@&é’é”%%\g%"'%ﬂge&Cﬁ'zc'ﬁf_l‘dfye%?{'éﬁﬁé‘%ﬁ'gcet each
effect, preferably the amino acid or the peptld%, improves the body taste
has adyqhe bigettasiepitel higle SWeethads sieetdnésuchEs sspaitameation.
rurthEe sweetener ofthe rRresentinvantior whish has thermpravedhogdyvent ion
taste and bitter taste of the sweet taste can be widely utilized for general .
has adys'stth- 38 Bevelayed antPwaldricss. F&%@E?ﬁé%&mpﬂbﬁaﬁi‘%ﬁd% o
the s®@alciund recepiersactivating: effect-candiet\vid ély diilized-assamiadditieduct ion

in £r2980%¢anableof Impro ”ﬁe &Eueﬂ%%dﬁaﬁt%%%%{h%%%eef taste.af the
sweetener, In partlcu?ar, the high sweetness sweetener. 49 CLAIMS i
sweetener which comprises a sweet substance and a compound having a

[011£g@lcium receptor-activating effect. 2. The sweetener according to claim 1,
wherein the compound comprises one or more kinds of amino acid or

crose.
A

Tabl : .

E.be.%%ce selected from the group consisting of y-Glu-X-Gly where X

Sample iiﬁ@%ﬁ%‘i@ﬂfﬁ@ﬁ:ﬁﬂﬂm Taste Evaluation comments

7 (g/dL) Body Bitter
kK taste taste

Control - 0 0 ~

v-Glu-val-Gly | 0.0001 0.5 g2 Sweet taste remaining in aftertaste 1s
suppressed.
Growth is present in middie taste. Sweet

y-Glu-val-Gly | 0.001 1.4 -0.5 taste remaining in aftertaste is
suppressed.

Cinacalcet 9.6001 0.5 0.2 Sweet taste remaining in aftertaste is
suppressed.
Thic i . t

Cinacalcet 0.001 1.6 -0.1 lhz.q;ngss L8 present Sw:eet taste
remaining in aftertaste is suppressed.

Industrial Applicability
0113}

The use of the sweetener, in particular, the high sweetness
sweetener such as aspartame in combination with the compound having
a calcium recepter-activating effect, preferably the amino acid
or the peptide, improves the body taste or the bitter taste of the
high sweetness sweetener such as aspartame. The sweetener of the
present invention which has the improved body taste and bitter taste
of the sweet taste can be widely utilized for general foods such
as beverages and water ices.

Further, the compound having a calcium receptor-activating
effectcanbewidelyutilizedasanadditiveagent capableof improving
the body taste and the bitter taste of the sweetener, in particular,

the high sweetness sweetener.
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acid or an amino acid derivative, y-Glu-Val-Y where Y represents an
amino acid or an amino acid derivative, y-Glu-Ala, y-Glu-Gly, y-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). 3. The sweetener
according to claim 2, wherein X r ts Cys (SNO), Cys (S-allyl), Gly,
Cys (S-Me) , Abu, t-Leu, Cle, Aib; Pen or Ser, and Y represents Gly, Val,
Glu; ByswPhée8er; Pra, Argonsp . Met, Ty bhs; OulsAsmGysnGla,Glypound
havi Ry LaCA: #-The sweeteneraceording (o glaim 2:Qr3, wherein the
compound is selected from y-Glu-Val-Gly and y-Glu-Abu-Gly. 5. The
sweetener according to any one of claims 1 to 4, wherein the sweetener
substangce saXprisas pneceidnarenkings of substancesiselecied frem tgnpound
roup consisting of aspartame, sucralose, acesulfame K,.neotame
O TR S A el xy e DB IR A APt L Dhery s aiag £7o
the Jqrmethylestsrssaccharip, stevia; ghydyimizifiethauhatinraris mohellian 6amine
acia An-agdditive agent tq bepdded tp a, sweet substance for Jmpraving,a hody e« s

taste of the sweet substance, which comprises a compound havin

: . . ! , ga
an angiduifredeplorfactiVating etfett 5677 'AR hdditive Wgenttdvé addetd o251y -
y-Gliswees substca_memrz imprayjng—&ib_'rtter\tasie}o#msweemupsba_mge,Asp—@ly,
cys-AYheomAFises @ compaund having.2 calcim rgeepiorpctivating §fegt (o)
y-Glu-y~Glu-val, y~-Glu~Val~NH,, y-Glu-vVal-ol, y-Glu-Ser, y-Glu-Tau,

y~Glu-Cys (S-Me) (O}, y-Glu-Leu, yv-Glu-Ile, yv-Glu-t-Leu and
v=Glu-Cys (8§-Me) .

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

4. The sweetener accordingtoclaim2or 3, wherein the compound

is selected from y-Glu-Val-Gly and y-Glu-2bu-Gly.

5. The sweetener according to any one of claims 1 to 4, wherein
the sweetener substance comprises one or more kinds of substancs
selected from the group consisting of aspartame, sucralcose,
acesulfame K, neoctame,
N-[N-[3-(3-hydroxy-4-methoxyphenv]l)propyl] ~o—~aspartyl] -1~
phenylalanine l-methyl ester, saccharin, stevia, glycyrrhizin,

thaumatin and monelliin.

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

compound having a calcium receptor-activating effect.
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7. An additive agent to be added to a sweet substance for
improving a bitter taste of the sweet substance, which comprises

a compound having a calcium receptor-activating effect.
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