17 Novenber 2006 DESCRI PTI ON Novel d ycopeptide and
Peptide Having a Kokum Taste |Inparting Fundt/iNovembac2006
Met hod of Inparting the Kokum Taste to Foods

Technical Field of the Invention The present invention
relates to glycopeptides and peptides which have a
taste inproving function articularly a kokum taste

i nparting function. TH%SEnggﬁPNinvention nor e
specifically relates to such gl ycopepti des and

pepti des per se, a nethod for inparting the kokum

[ ,seasonin Wth the use of the ,
Nove PR Ricdhatatty Shatfdr ol e St aokut Sadiorodrpar ting
j Vi f Ln_ ko ] e. Wt he.use_of
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pepti de(s), and foods or seasonings to which the
kokum taste has been inparted by such a kokum taste
i mprovi ng ARided caBagkgreund @}{)e M dakyy taste
refers to a taste which cannot be expressed by the
five basic tastes (sweet taste, salt taste, sour
taste, bitter taste, and umani taste), and which is
obtTienghtesdnt enhanting: Nlandy tdheybasdgedidas 4na
al so tastes around, or peripheral to, the basic
pepttiabtesihisichaae at haskeesmpropiagdfunobioniipyrt Uilyrly
and the like. Heretofore, sone nethods for inparting
a kokupdkuaste dstomtidve besntiob? Nbwerjsrse2(06nveapabhetore
Anong them there are known a nethod in which .
specgi it bhelpseaddeduecbarl Vepperseddataatpdit: ides per se,
14649%8},,a met hod , )
a method for imparting the kokumi taste to foods or seasonings

with the use of the glycopeptide(s) and/or the peptide(s), a
method for improving foods in kokﬁmi taste with the use of a
seasoning contaiﬁing the glycopeptide f-s) and/or the

peptide(s), and foods or seasonings to which the kokumi taste

has been imparted by such a kokumi taste improving method.
Background Art

. The kokumi taste refers to a taste which cannot be

-expressed by the five basic tastes (sweet taste, salt taste,

sour taste, bitter taste, and umami taste), and which is
obtainable by enhancing not only the basic tastes but also
tastes around, ox pelripheral t‘o, the basic tastes, such as
thickness, spread, continuity, unity, -.andrthe like,

. Heretofore, some methods for imparting a kokumi taste have been




in which a heated product of gelatin and troponyosin

i s added (see Japanese Patent Application Lai7dNoeeber 2006
(Kokai) No. Hei 10-276709), a nethod in which a

sul fone group-containing conpound is added (see

Japanese Patent Application Laid-open (Kokai) No. He

Sh%8$76ﬁéﬁ and the like. Further, as a kokum taste
TEPPRpETt i g IRA HItPTB hiehSEhatie t Heowtd OBt hied cih belich
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with bitterness inparted a bitter ta urther, a

(KokieBCridediei neJapanese, Patentndppl kgation Lai d-open
(Kokai ). No. 2002-335904, an attenpt has been nmde to

pr du miehear S @3S @Nikdgunfiok alskRak inbB@ t 2 nkOlkBEhotast Ber than
: obt ai ned by bi ndi ng sugar and unspecified peptide
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ef fect of such seasoning was not so strong, and the

- a kodagdohbagediy dmdrgrairsy ahreegativeoefdmidd Wepepddeds in
to foods, such as inpartnent of a bitter taste or

a seggPyiragl RR “Food Reopesnnrd produgredietTsNoviembern, No.,
2006 _ Di scl osure of the Invention [Problens to be

12, BBt Vg4 (1 986} hventhbmiis an attempt to increase the amount

of peptides in the whole of a food to impart a kokumi taste to
the whole of the food or foods containing the peptides.
-HoweVer, such an attempt failed to provide such a desired
.effect, because, for example, the titer was low and peptides
withbitterness imparted a bitter taste. Further, as described
in Japanese Patent Application Laid-open (Kokai) No.
2002-335904, an attempt has been made to provide a seasoning
for imparting a kokumi taste obtained by binding sugar and
unspecified peptide according to the Maillard reaction.
However, the effect of such seasoning was ﬁot so strong, and
the seasoning often imparts a negative effect when added to
- foods, such as impartment of a bitter taste or coloring due to

the browned product.




In view of the background of the background art '
descri bed above, it is an object of the preseitiovember 200
invention to provide a food material which can be
used for wi der purposes and has a stronger effect of
I mproving the taste, and which can inpart a kokum
taste, that is, enhance the basic tastes and inpart
t hi ckness, sprd&flassms mdi e dmivieptiamd the |i ke,
associated wth the enhancenent of the basic tastes.
[ Means for Solving the Problens] A first aspect of the
preiﬁgt Lnventi o proiides a nethod of inparting a
kokunOPASPE £6 §Sf 584VEF RYsEASoANHERHMPEA net hod
conprises  addj to.said foo r said seasqning, a |
ol y SBpREET G bﬁe%i%f&élﬁ?aeg e ReckaBniod ~of redeaied
present.ed. by, t | ow nmenti oned gener.al fornula,
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h 0 .ped.j - to. 1,000, ppm
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aspar agi nes resi due and a i st1dine residu
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chain, and A and B each independently repregén? g Hgﬁért

‘thitknbegerdere 2006 onky 4081 @EPE%',O LNt RRI0&!, 88kBRiated
acid residue. A second aspect of the present invention

witpr ohedeshanoembad o6f thepaabisgtaskekum taste to a
food which conprises adding the seasoning as set
forth in the first aspect in such that it

| [Means for Solving the Problems]

A first aspect of the‘present invention provides a method
of imparting a kokumi taste to a food or a seasoning which method
comprises adding to said food or said seasoning, a glycopeptide
or peptide having the chemical structure represented by the
below-mentioned general formula (a) in such that said

glycopeptide and/or peptide shall be contained in an amount of

1 ppb to 1,000 ppm (w/w), in said food or seasoning.

General formula (a)
A— Asn—His—B

X

wherein Asn and His represent an asparagines residue and a
- histidine residue, respectively, X represents a hydrogen atom

or a sugar chain, and A and B each independently represent a




shal | be contained in an amount of 0.01-10% (wWw) , in

said food. Athird aspect of the present i nvdfitNeember 2006

provides a glycopeptide or peptide having the

chem cal structure represented by the foll ow ng

general formula (b): General formula (b) Val-

Asn- Hi s-Thr X wherein Val, Asn, H s And Thr represent
hydgoggny e qresird@e, oprticadpardgionesidegieddeuea hi sti di ne

resi due, and a threonine residue, respectively, X

r epPeSrd 3 SREEF Rfebhatteinsem talsvgat ior pajov idasfamethod

spect .of th resent invention provides a nethod of

of IFBRITiAG a4 KOKURL Tasie to & TwoH ik senpoing adaing
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ood whi ch conprises addin he "'seasoni ng "as

repregkhted bethaurbhiagpggt gbResdeh bl 43017
Novenber 2006 it shall be contalned in an anount of

0.01-100 (ww), in said food. A sixth aspect of the
present invention (ensrdeformulgilycopepti de or peptide
havi ng the chenmic structure-

° Vartl Asn Sis—Thr

X

wherein Val, Asn, His And Thr represent a valine residue,‘an
asparagines residue, a histidine residue, and a threonine
residue, respectively, X represents a hydrogen atom or a sugar
chain.

A fourth aspect of the present invention provides a method
of imparting a kokumi taste to a food or a seasoning which method
comprises adding to said food or said‘seasoning, sald
glycopeptide and/or peptide as set forth in the third aspect
in such that said glycopeptide and/or peptide shall be contained
in an amount of 1 ppb to 1,000 ppm (w/w), in said food or
seasoning.

A fifth aspect of the present invention provides a method
of imparting a kokumi taste to a food which comprises adding

the seasoning as set forth in the fourth aspect in such that
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represented by the foll ow ng Sequence formula (1),

(rey, (1), (rv), (V) or (VI): Sequence forimNevembyr 2006

Val - Asst--Hi s-Thr Man.,,. Man- G cNAc -G cNAC Man 41

'Fuc Sequence fornmula (1i) Val- Asn-H s-Thr Man., Man-

G aNAc -G cNAJ Xyl Fuc Sequence fornula (111)

Sequence formula (I Val - Asn-Hi s- Thr Val - Asn-Hi s
it §§l&&én€@ @%W%ﬁ%@n 98qaBREARt! Of Nl GL(MY (Astw) , in said
£ @Ls Thr Asn-H s wherein Val, Asn, H's, and Thr have

e sane neanings as in the general formil a (b) given

abovye .an A cNA presents an, N-acetyl-glucosam ne
res%dﬁé EuésPéﬁfegg %g CaPfGEsRE F%g?ﬂﬁéon Repvides a

and sents a

NG b osk DRSS LRI e W LI e
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i mparting a okum

(TWhi gl g@t@gg conprises adding to said food or sald
seasoni ng, east one of the glycopeptides and

pepti des haV| ng the chemcal structure represented by

th spgesnas farmulg (), (1 yAgy._
(VF)Slegusuch t hat sali(j I?:jl y((:o})ﬁg?)tl dJé(rg-Fgr%TE%r (V) or

Man-__
_~Man— GlcNAc —-GleNAc

Xyl Fuc

Man

Sequence formula (0 Val— Asn—His—Thr

Mang
Man— GIcNAc - GlcNA
Xyl Ftllc
Sequence formula (Ili) Sequence formula (IV)
Val— Asn—His—Thr Val — Asn—His
Sequeﬁce formula (V) Sequence formula (VI)
Asn—His—Thr Asn—His

wherein Val, Asn, His, and Thr have the same meanings.as in the
general formula (b) given above, and GlcNAc represents an

N-acetyl-glucosamine residue, Fuc represents a fucose residue,
Man represents a mannose residue, and Xyl represents a xylose

residue.

A seventh aspect of the present invention provides a
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peptide(s) shall be contained in an anmobunt of 1 ppb to

1,000 ppm(wWw, in said food or seasoni ng. WAiNeiegibth2006

aspect of the present invention provides a nethod of

inmparting a kokum taste to a food which conprises

addi ng the seasoning as set forth in the seventh

aspect in such that it shall be contained in an

metahﬁﬁmf igrray toind adsiNmd) tashe teag  dasbdr aAsakaehing which

ect of the present invention provides the food or
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un um

the present invention, avin

pprd ASL/&) '”H%f%%ﬁ@.&%%%tb%ns%%§oﬁgﬁ§ be isolated from
a seasoni ng which has a very strong function of

| npant ERghahkakyettt agt enwhgp-added: hocho9ds §99v1des a
drinks, in searching conmpound(s) having a taste

metmmerW|mgpeEteﬁg SUedk@pi t4eped el o wk@k¥Meomprises
taste. Further, since there is a possibility that the

addamoutihs aﬁamﬂmad(ﬁt tforhe isdad edvaneh3gsddct in such
Novenber 2006 very snall, judgnent according to

thagr ganshapt ilse evalusdirieoh insanaisouretp Oyed 1-Ri0sSt(w/Wh, in
selecting a starting raw nmaterial, the present

said food.

A ninth aspect of the present invention provides the food
.or seasoning to which a kokumi taste has been imparted by ény
one of the methods as set forth above.

The present inventors have made extensive and intensive
studies to achieve the above object, and as a result have found
glycopeptides and peptides which have an excellent function of
‘imparting a kokumi taste to foods (including seasonings).
Hereinafter, this will be described iﬁ detail.

In their attempt to complete the present invention, a
compound having a kokumi taste imparting function has been to
be isolated from a seasoning which has a very strong function
of imparting a kokumi taste when added.to foods and drinks, in
searching compound(s) having a taste improving éffect such as

impartment of a kokumi taste. Further, since there is a

possibility that the amounts of compound (s) to be isolated are
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3d 17 Novenber 2006 inventors have sel ected, as such
starting raw material, a seasoning material WNokmbad2006
a very strong function of inparting a kokum taste
when added even in a small anmount to foods or drinks,
and tried to isolate the target conpound(s) from such
a starting raw material. This is because, in

vergofverdtli on aHINERpe? FpRRE ENg ofo thwanalpasd e viedokationgis
a kokum taste-inparting conmpound, the function often

alsge& W&gue as fractionation progresses so that
fra%Lionation anngt be contjnued until the conpound
has "BEER | YOISSAEE 1B6r 2 tHe 1% 8HnBat ar kzhs dhiengresent
mat eri al obtai ned by deconposing a materia
contai ning wheat protein with the use of a Koji -nold,
was sel ected as the starting raw material as being
suitable for achieving the object of the present
invention. Since this seasoning nmaterial exhibits a
kokum taste inparting function when added in an
amount of as small as 0.01%to foods or drinks, it is
one of the nost suitable starting raw naterials for
~achi eving the object of the present invention. As the
results of their extensive and intensive
i nvestigation, the present inventors have found that a
compound having a kokum taste inparting function in
the raw material described above is also contained in
a large anount in the fraction for a nol ecul ar wei ght
of 1,000 or higher, and that not only peptide which
has been conventionally said to be contained therein
but al so pol ysaccharide is contained in a |arge
anmount .
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Therefore, the present inventors have further
fractionated the fraction for a nol ecul ar weilfitowwefnber 2006
1,000 or 4 17 Novenber 2006 higher, of the raw
mat eri al descri bed above by various procedures to
separate obt ai n conpounds havi ng a kokum taste
arting function, followed by subjecting the
lnvea 58nHa¥e Saharysfs amdsochantheping pwel matéonalAsa

esul t copeptides represented by the fol |l ow ng
sea gl B e Al B L hagk - Uy SEFehd SUnat dns ampating

= kSRORS TS O ulith tacli ré‘gﬁl?fftélesauégn%ﬂ'agﬁugﬁgge{ gggdéfor
Ch
drlmhﬁx%g}?‘%ﬁ B GG e hS et SRR CH s BB such
gl 1135t ey SR 'J’gsteée%ﬁhe?%%?ef R SR
db h
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| ow ng sequence fornul a

tas6éLimoyet i ReRY nd@NE HNBLEPASH RSETL DR/ RR! tv e as
fe b

the 'glycopeptide represente y the sequence

fradtjomitidd Jprodiedsds OBt ahaeds By bt g hfwarﬂ‘?cpt! wie

to the sugar noiety. These glycopeptides are
conttonp @t th N BSOPER! h 48 Soe S RUIGE: 4O Mg (hlkese

Val - Asn-Hi s-Thr Mangy J Man - G cNAc - G cNAc Man'
reasis Fur se@egueinge rarerd &1 (dbjaMedd -b A ecdigoditig a
matggaél containing wheat protein with the use of a Koji.—mold,
‘was selected as the starting raw material as being suitable for
- achieving the object of the present invention. Since this
seasoning material exhibits a kokumi taste imparting function
when added in an amount of as small as 0.01% to foods or drinks,
it is one of the most suitable starting raw materials for
achieving the object of the present invention.

As the results of their extensive and intensive
investigation,thepresentinventorshavefoundthateacompound
having a kokumi taste imparting functién in the raw material
described above ié also contained in a large amount in the
fraction for a molecular weight of 1,000 or higher, and that
not only peptide which has been conventionally said to be
contained therein'but also_polysaccharide ié contained in a
largé amount.

Therefore, the present inventors have further

fractionated the fraction for a molecular weight of 1,000 or




Man- G cNAc -G cNAC XYl Fuc 5 17 Novenber 2006
- Sequence formula (111) Sequence formula (IV) 17 November 2006
Val - Asn- Hi s- Thr Val -Asn-H s Sequence fornula (V)
- Sequence formula (VI) Asn-H s-Thr Asn-His In the
formulas, Val, Asn, H's, and Thr are the sane as
., those in the general fornmula (b) given later, and
highgenmel | shanraw Beeeyial| dessahbed alsiausy Fariossa
fucose residue, Man is a mannose residue, and Xyl is
Pfo%e‘i‘\}’f%% &G E&PaGeterebhad nheenrpuBdd, hajiery ehkekumi taste

T L -
ons SRR A ol AL EES AR T g g
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R i R e

impd 1] P Fuhe talonC OPeRE Fdess %ﬂQeFSEEi &'ﬁ%nvf;) &gﬁzgnﬂs?gs?%ain

taste inmproving function, particularly
moidtipay bifngoth w"fcth@rtglwgsé # L@dd Vs §UE ., 434
gl ycopeptides and pepti eégper ée; a netﬁ%%aFggr , 434:
pp. bipalt (Y88 he. KakawdvdBstaer@ ha9ASed n@%é?gwtngﬁat the
with the use of the glycopeptide(s) and/or the _
sugayepthiade( sjoie inet hed/d o flgcvingg fieeds g kekwlher,
taste with the use of a seasoning containing the
peptgldpsopbpthders )camtioto bheh pepttihdedsycopsgdtiaedsawt are
seasoni ngs to which the kokum
representedknrthe following sequence formula (ITI1I), (IV), (V)
or (VI) are novel peptides, and there has been no report on the
glycopeptide represented by the sequence formula (I) or (II)
which is obtained by bonding the peptide to the sugar moiety.

These glycopeptides are completely novel glycopeptides.

Sequence formula (I) Val— Asn—His—Thr

Man-_ '
. lem — GIcNAc —GIcNAc

Man
- Xyl Fuc

Sequence formula (II) Val — Asn—His—Thr

Maﬁ\ .
Man — GIcNAc —GIcNAc

- Xyl Flllc




taste has been inparted by such a kokum taste
i nproving nethod. In this connection, these 17 November 2006
gl ycopepti des and peptides are 6 17 Novenber 2006
collectively represented by the foll owi ng genera
formula (a), and out of these, those represented by
the followi ng general fornula (b) are particularly

excel Ln. taste,i ovin fyunction. .Genera

f or wlﬁgaﬁlgkﬂ@&gﬁwgﬂa mul ag( b)ge%’%@?ﬁ fpemila )

Val - Ash- Hi s- Thr _ X Best Mode for Carrying out the
Inveﬁﬁ%n‘%@‘i‘rﬁfs'ﬁ'rhfhe presenValﬁvaﬁlst)‘/leﬂ 81| be

described in detail. First, the present invention
relates to glycopeptides and peptides which are

[ epr e5eQLEAcEYohMald OV) OW NG 0°9EHAnd @ Fiithdla (), 2Nd

speci fic exanpl es thereof include 0Se repres

by the e f la (1), (1), GI11),,(1V), (V) or
(V). %gﬁ'ﬁjﬁgbove, t hese gléﬁib_erhl{%es and
peptides have a feature in that they have no taste to
be mpedicalfbymi®Akl 0084, ABnt hﬁié??%&f;ﬂ“ aFBERYS same as
solution, but have a taste | nproving unction Such as

thosdmiar thengenéral kdwwild ag)equhen added tond @Adnmven an

at a concentration of 1 ppb With respect to the food.
N-adGemet-af L darsaning aesAddsd) FdcSid3a fudost residue, Man is
a mannose residue, and Xyl is a xylose residue.

It has been found, when these glycopeptides and peptides
were subjected to organoleptic evaluation, that all the six were
substantially tasteless in the form of an agueous solution, but
‘they exhibited the function of imparting a kokumi taste to the
food when added even in a very small amount thereto. These
findings have led the present invention to completion.

Accordingly, as has been described above, the present
invention relates to glycopeptides and peptides which have a
taste improving function, particularly a kokumi taste imparting
function, specifically to such glycopeptides and peptides per
se, a met.hod for imparting the kokumi taste to foods or
seasonings with the use of.tﬁe dlycopeptide(s) and/or the
peptide(s), a method for improving foods in kokumi taste with
the use of a seasoning containing the glycopeptide (s} and/or
the peptide(s), and foods oi seasonings to whiéh the kokumi

taste has been imparted by such a kokumi taste improving method,

In this connection, these glycopeptides and peptides are




wherein Asn and H s represent an asparagi ne residue
and 7 17 Novenber 2006 a histidine residue,17 November 2006
-respectively, and X represents a hydrogen atomor a
sugar chain, and A and B each represent independently
a hydrogen atom or an optional am no acid residue. In
the present invention, the glycopeptide is one in

col g ehve bn & e ansne eshigsr sharfe ldonded genehal dspandg rie)
which is one of the am no acids constituting the

and unf e TSIy thafe mepngsrntesd sughe EoAdowingi agneral

£ th sggar chain is ngt Earticularlg Jdimted. The
orrb%f)?i ) RFC RADFLE LA bl BseKEeLh@BRt fBntaFEpr LBBRORANG
fun@g‘éhe sequence formula (111), (1V), (V) or (VI) has
a 1%t e i nprovi ng effect such as inpartnent of a
kokumq _taste d, t.he like, b t he, peptide has a
f eat @“é‘?fﬁf%ﬂf‘eﬂ“{}ﬁ]@ kokumi ta "é‘qrﬁbgﬂgﬂﬁ'\'@ (PSncti on
t her gpf | n edywhen the pt i IS nd to a
suga?gfbhéﬁfﬁniﬂgrﬁ%opeptide.vgﬂé_dg Eabtﬁgra fand
pepti des Having the kokum taste imparting function,
of . the priesent invention, should haye at |east a
di peptiMedstructure of Asn-His inXheir structure, and
a tripeptide and a tetrapeptide are in this order
increased in taste enhancing capability. Although the
gl ycopepti des and the peptides of the present
i nvent BeatcHodbefsynthesivied, duteheannkentswal |y
obtai ned froma hydrol yzate whi ch has been obtai ned by
enzymatically hydrolyzing a raw materi al contai ni ng
protein. Such a raw material containing protein is not
pafisirédnadfity . fheedreaadtabyvenoien widddbe dawcribed in

mat eri al
detail.

First, the present invention relates to glycopeptides and
péptidgswhichareIepresentedknrthefollowinggeneralformula
(a), and specific examples thereof include those represented
by the sequence formula (I), (II), (III), (IV), (V) or (VI).
As described above, these glycopeptides and peptides have a
feature in that they have no ﬁaste to be specially mentioned
in the form of an agueous solution, but‘have a taste improving
function such as impartment of a kokumi taste when added to food

even at a concentration of 1 ppb with respect to the food.

General formula (a)
A— Asn—His—B

X

wherein Asn and His represent an asparagine residue and




contai ning any protein can be used, as long as the

hydrol yzate thereof contains the gl ycopepti dg($jvemiber 2006
the peptide(s) represented by the general fornmula (a)

or (b), or any one of 8 17 Novenber 2006 Sequence

formulas (1) to (1V) For exanple, any protein such as
niege able protein, animal protein, or protein derived

a DS IRR IS 1048 - hECBRRAT L BRANpl Ayl &f reprevenes @bhgdrogen
atoRr Ot ein incl yde —seed £roteins such as wheat protein,

SR p8anprbtE I c8PH A st Bi pechferursantkéndgnandpatly

I t he wheat protein is particularly

ah %#?%%ﬁggpﬁmt8Fgéno?pgﬁ%gﬁguﬁﬂéHEeaFégiéeéfdu%nino

aci to.be ed ftor the hydrolysis of .

t hep‘gFEtéitfﬁ@S%%%gﬁﬁﬁglPB't £ gﬁ@&eﬁflpﬁ:ﬁ@sr&% BRe ip which
COPTRRS £ ' V. preparati on as, well ,as
o natJ%%ﬁ%&*ﬁ%%?%%gq%ﬁ§¥%£%ﬁﬂ%pe aﬁggrﬁgéﬁenﬂpéﬁglFfeane
of tHS! A1 o MAIROLOAGE SEHOT b 1:d PUE: FAL RS o193 PR0n

as It can enzynmatl ca conp a protel

of dwyaretensel c@fihdecsd agkdng & Hﬁi§f%§£ SO AL D8y ¢
the protein. These enzynes nay be used alone or 1Tnh -
limictosthi nathieopepft i deMpear JOIE ey §afeset fiQfydig H and
: the reaction tenperaturé used at the tine when any
repuwsstied dry &ist aeguegdeaworaiui it 1gont airey ng (vheor (vI)
protein is subjected to an enzymatic hydrolysis
has ta d@shmtinp ey igpte Mewtc ondit |0 sifipd ritfenensy e kdkumi
- be used or conditions close thereto may be _
tastgyprepr theel ykenptuy éhe PhptpHechas be fadjtusteedn byat the
addi ng an acid or an alkali which is acceptable for
kokuii, f@Stendm@peiriiieg function thereof is enhanced when the

peptide is bonded to a sugar to form a glycopeptide.

The glycopeptides and peptides haﬁing the kokumi taste
imparting function, of the present invéntion, should have at
least a dipeptide structure of Asn~His in their structure, and
a tripeptide and a tetrapeptide are in this order increased in
taste enhancing capability.

Although the glycopeptides and the peptides of the
present invention can be synthesized, they can be usually
obtained from a hydrolyzate which has been obtained by -
enzymatically hydrolyzing'a raw material containing protein.

Such a raw material containing protein is not
particularly limited, and any protein and a raw material
containing any protein can be used, as long as the‘hydroleate
thereof contains the glycopeptide (s) 6r the peptide(s)

represented by the general formula (a) or (b), or any one of




The treatnment time that the protein or the starting
raw material containing the protein should b November 2006

subjected to the enzymatic hydrolysis varies

depending on the conditions relating to the

deconposition, such as the kind of enzyne to be used
Q olysis of the protein, the anount of the 9

Seq{ﬂ‘?gﬁt&%ﬁ’g?@gi%o L) dizyi )to Berusidnpife asmpEiodedne such
N ST UENG N TN
von e A LA e B B e T e
secgliebRELH ] LUERCES nbE BUBLELY PhoVigalY BFALYERL Scorn

Those sKi t art“can eas

Pro@é?ﬁ?rérﬁgt‘ﬁ%nﬁiﬁép'&%dhf:ﬂé tﬂ?e.hygﬁ%lé]ésglﬁe%;%%ea n%aggein

a protein to obtain the glycope e pep

is ﬁ&ﬁtﬁéﬁmhﬁﬂyb¥uﬁﬁ¥b98eiﬁfté@ﬂgeefethgo%ﬂﬁhagn&é)rggio of

(M) by sanpling the hydrolyzate fromtine to tine

amifdraggdghe hydrolysis treatnent and then carrying out
anal ysi s. The seasoni ng containing the glycopeptide(s)
andi®rant Bezypepto te(s3effdhe Ry B§ERL1BYENH T @ReCBPoP8IN
obtained by collecting the liquid part of the raw

accorpd Bng af o dum Fimisegtt haveandynnt acabirebydadlyzedailabie
protein by the use of ordinary procedures such as

enzyn¢ oreriagwmt icene sivailgak ssepaartat  ahl wrddheved ekeym8uehich
a seasoning may be subjected to a decolorizing _

has feen metebedilfgdausingt adnbardonganbsmidr afid fléke orn be
(%he i ke, a separation and purification treatnment

USeq&ngCldrd s CeheaRPdriaphl ky desompggesa arrateriy asethe
separatipn_ usi.n ,

raw mepcerlaf or theg satartlng raw material containing the

.. protein. These enzymes may be used alone or in combination of

two or more thereof.

As for the pH and the reaction temperature used at the
time when any protein or a starting raw material containing the
protein is subjected to an enzymatic hydrolysis treatment, the
optimum conditions for the enzyme to be used or conditions close
‘thereto may be appropriately employed. The pH can be adjusted
by adding an acid or an alkali which is acceptable for foods
and drinks.

The treatment time that the protein or the starting raw
material containing the protein should be subjected to the
enzymatic hydrolysis varies depending on the conditions

relating to the decompos.it'ion, such as the kind of enzyme to

be used for the hydrolysis of the protein, the amount of the




per neabl e nmenbrane, or the like, and a concentration
treatment such as menbrane concentrati on or Magekefber 2006
concentration, or the 1like. The thus-treated
seasoni ng nay be used as a purified seasoning which
has been subjected to decolorization, purification,
concentration, and the like. In addition, it is

enzyest g ke (usasht die &oppmtatyrseashei py, havd nghe like. It
. xcel | ent starage stabilit% wi t hout havi ng been added
18 (R ¥R Brederabl vt R 19 R0 honuy. Nfehbert rZg0seniyt ime
is SR y-drying,, freeze-vacuumdrying or the |ike, such a
La5donPHYCEohPaP nPRGCERAT Yr y EBBERL L@e2afidser thak
' .0f th resent invention, Further, in a case
decBRB0LHE: 8h L pr BB R A E o ARt 1 ARG e ph e A BRve
' r f the present invention, it can be
an é?%oi atéegﬁgﬁgegﬂ%% g?etoh%ﬁfutaﬁ % R§ Ehu%h‘yﬁlﬁd?\}éﬂzﬁéﬁt'i ohR@se
; I f L.Qt:ei n, or seasonin ont aj ni ng, a.
Sklg}/g%gp%%?% gg(aacn%? %ra%%%gedp? g ot® t%ﬁg Bredafttd conditions

fori@w@nm'@a@1y§iggtrgag@§?éeefggt'99t899 pyr gl cation

procedures such as af i atron, reversSé osnosi s,

glycbhpdyside d10tRBl pObESEe "llpel;ﬁ‘esér?é’éﬁ ﬁ?daﬂ’{?%%ee U?L&quence
i on- exchange chromat ogr aphy, gel IFtration

formhrasratgraphyl)abyi samy] £Ag o a8/ za32d ttBR time to
~ like. The seasoning containing a dlycopeptide and/or a
timpeptidey Wie thypdpsbgeid trovenhen £a0 tHPArda M0 0 dut
a kokum taste but also the tightness of aftertaste,
analygies feel ing, and the like, to foods and drinks when
added thereto, and has the effect of inproving the
t adie spasheingotenbéiningdtherlycdpiepk idet(Bouand/or the

peptide(s) of the present invention can be obtained by
collecting the liquid part of the raw material containing the
'enzymatically hydrolyzed protein by the use of ordinary
procedures such as filtration, centrifugal separation or the
like. Such a éeasoning may be subjected to a decolorizing
treatment using activated carbon, an ultrafilter, or the like,
a separation and purification treatment using various
chromatographic techniques or membrane.separation using a
permeable membrane, or the like, and a concentration treatment
-~ such as membrane concentration or vacuum concentration, or the
like. The thus-treated seasoning may be used as.a purified
seasoning which has been subjected to'decolorization,
purification, concentration, and the like. In.addition, it is
possibleix:obtaineapowderyseasoninghavihgexcellentstorage

stability without having been added with table salt or the like,

10




particularly adding a fl avor-enhanci ng seasoni ng (an

umam seasoning). There are a variety of foodcNewaiber 2006
as soups, processed foods and the like, in respect of
which the taste inproving effect of a glycopeptide

and/ or a peptide of the present invention, such as

b gngarggent of 2 kokum taste, can be provided, and in
Y BRreY cHEEr "9 nETEFEECY 2EHHM AT dRSpPEUSDS| Y irovidel a

_ ' t. _of. fe nt.ed seasoni ngs or fernented
seaponL I8 e fiing kR N RahaRit G SRAAPSIE RN BCpBpe RE the

preQénEhanEﬁﬁﬁBh invention 11 17 Novenber 2006 exhibits
conspi cuously the effect on fernented seasoni ngs or
ferpept gd,-f opgds.. s Oy sauce, soybean paste, .

n e R S BE oS e R AR PR e ain a

cheese, and the , and fo00 a

g 1yé$}§%}§£ig_@ arith £ %np!ang&é Réz.a.ssteegg%{é)v 1A% e%{th?ﬁ{z%%g%?n ,

such as I nmpartnment o . g.,

it capreadsolnickl a@dgul-he: ks, t?éa;é%h%; Arch %\Hg\rrgﬂ%n%gg}_oned

of the tightness of aftertaste, hese f00dS.

- hydstByeatod dheagbycopeptbees aneh o5ni e&%éﬁﬁi&% i he

present invention at the tinme when they are added to
glydaweist ide aral/dr @& pegtidsdot hele et AndeHEYoROVWEI ng
state, a paste state, a liquid state or the Iike.
knowryragies s a sl o eand epwt ytiopept drdepr ansdwre § heugeptd de
exhibits a kokum taste inparting function as long as
ultpafell tirat ele deve rseonnesi gir dika visn ss usdrtdinbhtbe HPLC,
concentration thereof therein would be in the range of
reverssash Phase B ppRbeseiaite  grefreatadd saghypphydlo 100

R Em S R
1ikcS€easonings to realize the kokum taste

The seasoning containing a glycopeptide and/or a pebtide
of the present invention can impart not only a kokumi taste but
also the tightness of aftertaste, ripe feeling, and the like,
to foods and drinks when added thereto, and has the effect of
improving the taste of the whole of a food or a drink without
partiqularly adding a flavor-enhancing seasoning (an umami
seasqhing). | |

There are a variety of foods such as so_upS, processed foods
and thle like, in respect of. which the taste improving effect

of a glycopeptide and/or a peptide of the present invention,

’ such as impartment of a kokumi taste, can be provided, and in

particular, the effect can be conspicuously provided in respect
of fermented seasonings or fermented foods. That is, the

glycopeptide and/or the peptide of the Ppresent invention

11




"inparting effect. For exanple, the glycopeptide

and/or the peptide can be added to a raw natlgrN@lember 2006

bef ore production or during production, or to a

finished product after conpletion, or to a finished

product at just before upon eating, during eating, or

the like. Exanples Hereinafter, the present invention
exhiyPpits rorrRteudedl withe effertemre flarmerdmy esasonings or
£ Fbmev&r the technical scope of the present invention
erpented 994 S0 2FhEeE 2XAARI e80Yha@N TR Nove rhers2008nd

anple 1:. Fractiqnation of G ycopeptide, Synthesis
the éf%pﬁrﬁ%,foé’ﬁié RBK U 1R 53 terd et T elr Mim@nicdossn sgpart

of wheat gluten "SWP-5A" (manufactured b | un
tas’%bs”%’a%"d“i‘%,efafﬁ%%%ﬁ‘% @ﬁg IR e @ 5 é, ELBIEQ taste

wat the resulting m xture was_sterilized_ by
®-9Yea |%%ﬁ§%8i20i?¥%ﬁg'Zﬁpﬁ¥%Ut%§§ Rﬂ%rébgea AP sPetsi 8a
: e TP f s -prepared. On the_other
lmp]%ﬁ%ﬁ%{{l&é%% 0 so’%bgégtﬁp%gr\%t%? nafggﬁg‘ﬁ\FeP Ekfigse foods.
( e edeb j ' l.nG. dded
o e F Ul oI Sl e d Por s BT IBR cne

predint UfrerWasrs ber thbZetndYwheat i g, af f P 02 i
m nut es, whereby a disper%ion #?%%idx%gggg¥§?f5300ds s

not Sbybead, wasi phepaiiibe 1o & s pOi8Re HAR,| L PasF Ofrate,
def atted soybean, an Aspergillus oryzae pre-cultured

a liiguial culatyr ermetdeuiikas apgdeehed, SHERCAN REDYN cop &t i de
it would be present in an amount of 1% (v/v) , and the

and/igirx theepephsds U leitt s tzo kowinds ikagtienidph £t 1BHt Bind@ion
at 30C for 36 hours. 0.6 L of the Aspergillus

as lengzae- thevuree dided twafaadtedr drinks in such that the

- concentration thereof therein would be in the range of 1 ppb
to 1,000 ppm by weight, preferably 1 ppb to 100 ppm by weight,
upon eating, the glycopeéptide and/or the peptide can, at any
time, be added to foods or seasonings to realize the kokumi taste
‘imparting effect. For example, the glycopeptide and/or the
peptide can be added to a raw material before production or
during production, or to a finished product after completion,
or to a finished product at just before upon eating, during

- eating, or the like.
Examples
Hereinafter, the present invention will be described with
reference to examples. However, the technical scope of the

present invention is not limited to these examples.
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to 2 L of the dispersion liquid of wheat gluten, and

the resulting mxture was subjected to hydr ol ySé&mber 2006
reaction in a fernmenter jar at 36C for 72 hours while
being agitated with aeration. The thus obtained

hydrol yzate was subjected to solid-liquid separation
using a Nutsche funnel to obtain a filtrate. To the
filtrate was then added 60 g of activated carbon. The

resul ting., mxture was heated at 60C for 10 mnutes to
<ExiRER of | 267 ERELOPRFLPAL BT FRUCABEPYALEd SHPEDRSMASOT

d f bt ai lorized liquid with
ST e ool e S U2
I { 14 bt aj ticall 17
oA 88 DR Yy T Sy o
_ t [ tically-d d . wheat
ves R0, B8, S0PEEL e ETGTIL el oo pSE R ool

o L o i on. ti t ed 1.0G o
eh L]f‘etcérﬂalf% Ir}tggern?lrre r an"g‘% Héﬁgreg%%ﬁzz?‘iﬂ*gﬁ{%%@egl ' 2188 for

20 rIrMEAC iy M&Lélﬁ’%,ioﬁowgﬁ?&i QE)WE§§E;’€%Q{QS%as

fraction of a nol ecular weight o 1,000 o er was
predauracher Ohr abti obhtedhahd) 3hey wse sefbRageprotbhihl et s®8AN
" Superdex 75 pg26/ 60" (manufactured by Anersham
PROTBINEE Grares)adioundd dynAgi hometbam 1 minespetic of wali s8ded
an absorption of 280 nmwas confirnmed with a W
to, gerecieperskdsingrackioh wiseA,r acid ehat edsuiDt onhlosixtdure
to 12 fractions by reversed phase HPLC (Capcel | pack
was Gtegildzavhiyf detadriody yt 130°cefdo £0.mihtifed, WRErébe a
., fractionation, two solvents A and B were used.
dispgqsign LAakds! #T0 degmtmpd sloviear whisupregeerdc Beithis

. __(TFA) agueoys sol ution, and Solvent B was a 0.05% by
dis FISHPE +1i9quid of defatted soybean, an Aspergillus oryzae

pre-cultured in a culture medigm was added in such an amount
that it would be present in an amount of 1% (v/v), and the mixture
was subjected to culturing in a fermenter jar at 30°C for 36
hours. 0.6 Lof the Aspergillus oryzae-cultured broth was added
to2Lof thedispersion liquid of wheat gluten, and the résulting
mixture was subjected to hydrolysis reaction in a fermenter jar
at 36°C for 72 hours while being agitated with aeration. ‘The
thus obtained hydrolyzate was subjected to solid-liquid

separation using a Nui:sche' funnel to obtain a filtrate. To the
filtrate was then added 60 g of activated carbon. The resulting
mixture was heated at 60°C for 10 minutes to decolorize the
filtrate. The activated carbon was removed frorﬁ the obtained
decolorized liquid with a Nutsphe funnel, and the fiitrate was

dried with a lyophilizer to obtain 'powdery, enzymatically

13




TFA 50% by vol une-acetonitril e aqueous solution. The
colum was equilibrated with Sol vent A After7 November 2006
injecting a sanple, the proportion of Solvent B was
~increased linearly to 100%in 50 mn. 2 g of a
commerci ally avail abl e chi cken consome soup
(manufactured by Ajinonoto Co., Inc.) was added to 100
decpppgsednaihen tt @ lmtepaseasarhiingken consonme soup, and
then each of the fractions was added to the chicken
con$BfnEhysupbtehaedepaoitieny, rhzymnescatig-subpapbedd
to organol eptic evaluation, to confirm that there

- whegh o YiGD FRasPNIAY Wik ghshadvadpar vatear arng she argulting

: ef f ect _of jq?roving taste. These two fractions were
AqUERRR SIA o Fasth GRitienaied vobngea phiaset HPter membrane
wpe o Garbon- " ufactured 14 17 Novenber 2006 by
Prg‘r%?%ﬁa%%r‘ggga? Ilqgﬁ) ;KgrhémPB‘Plféthg‘eéioﬁai MIL&RS PAREe used
int peaks, at 44.8 minutes and 46.6 m nutes.
Coréofaggéﬁﬁ fracty ooﬁg"ta}]lﬂﬁd cEdoPeRfsa ARRFBE aemeight of
0:05% by vol une trifluoroacetic
L IR A R PR e theBeSFh 2 S
£1106% Pyn VoL y % ¥ nitrile agueou
sl ut | on. er§§$Lﬁ§ %gg6gghiP?%$§§§§°5F¥ﬁd58¥v graam
Biofi&icdd) eebi HPLAi8a PEQPOLLL oD, Of - S t_B
lOwas (i:nc]r eased Ii‘ﬁea?lpgf?%ui]g%%}ni I?n%[%é&?ntéfTﬁﬂggH an
absdrgicioonaf 283 Win ReAkioVeINSEN I ML Wi ﬁe@%clt) VB M s
(l'iquid chromat ography-tandem mass spectronetry), to

fracioidn rvad hetadthond Oedeinpsachady F QOB NE Sact Ngts i 1S,
[ MbH] +=mf z 1640, 1494, 1478, 1362, 1332, 1316, 1200

revengd] Hioss; BTEC 818célBoadldC4T70, U@ dnahipictfifed by
_latter peak had fragments, that is, [MH+= mz 1478,

Shiseido Co., Ltd.). For the fractionation, two solvents A and

B were used. Solvent A was a 0.05% by volume trifluoroacefic

acid (TFA) aqueous solution, and Solvent B was a 0.05% by volume

TFA 50% by volume acetonitrile aqueous solution. The column

was equilibrated with Solvent A. After injecting a sample, the
proportion of Solvent B was increased linearly to 100% in 50
min.

2 g of a cémnlercially available chicken consommé soup
{manufactured by Ajinomoto Co., Inc.) was added to 100 ml of

water to prepare a chicken consommé soup, and then each of the

“fractions was added to the chicken consommé soup. The resulting

‘mixtures were subjected to organoleptic evaluation, to confirm

that there were two fractions which had a particularly strbng

effect of improving taste. These two fractions were each again

- fractionated by reversed phase HPLC (“Carbon-500” manufactured
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1346, 1332, 1316, 1200, 1184, 1038, 876, 819, 673, and
470. Further, the fornmer and |atter péaks werENovember 2006
anal yzed by sone known nmethods of analysis such as
NVR, a peptide sequencer, an enzynatic deconposition
treatnment, and the |ike (R Takahashi, "Biochem ca
Experi nment Methods 23: Method for Studying
by Brpebptotrbre iSuga)y . Cidien'fo lnwiliinghednlY + E8kkaie SAURRAD to
Center, 1989), to confirmthat the peaks were due to
obtahRa §Wpcopepsi dés 44h8vimiguties strudibutesinhepeesented the
by Sequence formulas (1) and (Il), respectively. In
fraf%é?@#\)\ﬁngl Vdopeplvelrss Aamb® pepki dsedvi eldgent A was
%ﬁgguence formulas (I'1l1), (IV), (V) and (VI)) existed.
a 019y dvorelune tGrideriqepaeritie mailk (TEA) equanuyisegution,
df'¥§i n_of the peptides, those peptides represented
an 6%}1” eR¥E S HPrPALY YPLppe TRA @5% by\yo ke pVEYonditeile
tai ned by synthesis using a 15 17 Novenber 2006
2quB3hE AR Vo STRENad S s AdParsadoy  npidlanc .
1.0 ol L owed b urifying,by reversed phase
A SR8 h S0P Tl DPaBFOPRAC by TOEOROLvenE B was
i af | Far .t o fractionation,, t sol vent
e e R E L oo TR TGE e 0 Bhsed 5 S Sptnked tuo

L b

Solvent B was a 0.05% y vol une

chr Q6L OFEd By Lt a iR LS S QU co
equi ??br%t%d E\lNi th Sol ven?té%\%tg%ﬂ?}g?.) " %?'(%r}’?;%rnéthat the
qassd 1478,

formenpkak HhefpagRentsprmfc $8! Vienty1B-wWas, 1kh6"
linearly to 100%in 167 mn. Iﬁﬂégder to confirmth

136XoRwmdi2,t 316, | 10 t 118 4F,unoBBOB7@Nd1hest Br eshelsdo, and
val ue of the gl ycopeptides and the peptide

that the latter peak had fragments, that is, [M+H]'= m/z 1478,

1346, 1332, 1316, 1200, 1184, 1038, 876, 819, 673, and 470.

Further, the former and latter peaks were analyzed by some known

- methods of analysis such as NMR, a peptide sequencer, an

enzymatic decomposition treatment, and thée like {R.Takahashi,

“Biochemical Experiment Methods 23: Method for Studying

Glycoprotein Sugar Chain”, published by Gakkai Shuppan Center,

1989), to confirm that the peaks were due to the glycopeptides
having the structures represented by Seqﬁence formulas (I) and
(IT1}, respectively.

In these two glycopeptides, common peptide moieties
(Sequence formulas (III), (IV), (V) and (Vi)) existed.
Therefore, in order to confirm the.taste improviﬁg function of
the peptides, those peptides represented by Sequence formulas

(III), (IV), (V) and {VI) were obtained by synthesis using a
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fepresented by Sequence formulas (1) to (II11)
(hereinafter, the glycopeptides and the peptiTd€ovember 2006
represented by Ssequence formulas () to (I11) may

~also be referred to as G ycopeptide I, dycopeptide
I'l, and Peptide Ill, respectively), G ycopeptide
and d ycopeptide Il were each added to a chicken

" 43g8nSepive dsoGyn thessuehr t Naianiite ctereenbyatipp] itder eof

. would be 0.1 ppb to 1.0 ppm by wei ght upon eati ng,
BiogngtPast i déOLLpwaels bad ded itfy itige byc revicers ecb p$h@RRe HPLC
w~S0up in such that the concentration thereof would be
("Cgrbon-ghR" 1 omapBLpEFUEEIWbYgRO Sepofoegbiragiodda For the
£ cgntrol, a non-added chi cken consonme soup was

rafFdBaREYON Fob R atPl BENL S He ansk Bewgrgcopedt | disleant A was
a Oqgﬁgide rﬁanolﬁ tic evaluation was carried out by

T8 59 ko Daple st SLURERAGR L P68 PEFPERauSRIISR ion,

t t paneli st.g .should choose one with a stronger
SR B0 3kE LT S S0t Bt sengondtriLe

| . l e . t he above , or.ganol eptic
aqugdip HATLIR, Cond b by B B B b bR s q v anten
f d, b LN venmber 2006
AL B et o DL 0 A8 BBV FTBR o frdot ugpt uRepas
incfagse@opgﬁggfpﬁigg i hesepf, f@? &igpb.by wei ght or nore
upon eati ng. herefore, the lower limt of the

t hrias haldd rv 8bueowes riethé Oco KulPPR A A8 E Rt 1 t i
Eval uation of chicken conSﬁ%ﬂE—spr fhzl%%gtl;%?k83&tlon
and Qonp artatd st 1D AN I0fe theMpakebbYt i8k3aRALERhECpept 1de
or ganol epti c organol epti c Anobunt added eval uation test
repressatiehbydedquestcd fevatlals en) test 1) Norsaddet @y, the
fide | Non-added pep Ide Il Non-added Peptide |11l
glycopeptides and the peptide represented by Ssequence formulas

and

- {I) to (III) may also beé referred to as Glycopeptide I,
Glycopeptide II, and Peptide III, respectively), Glycopeptide
I and Glycopeptide IT were each added to-a chicken consommé soup
in such that the concentration thereof would be 0.1 ppb to 1.0
‘ppm by weight upon eating, and Peptide ITI was added to the
chicken consommé soup in such that the concentration thereof
- would be 0.1 ppb to 100 ppm by weight upon. eating. As a control,
a non-added chicken consommé soup was prepa-red. For each of
the three glycopeptides and peptide, organoleptic evaluation
waé carried out by 16 taste panelists according to a paired
comparison test (the panelists should choose one with a stronger
kokumi taste}. The resultswill be shown in the following Table
1. In the above organoleptic evaluation, there was a

significant difference in the effect caused by adding
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0.1 ppb 4 12 511 7 9 1.0 ppb 2 14** 2 14** 3 13* 10
ppb 0 16*** 0 16*** 2 14** 1.0 ppm 0 16*** O 7183vember 2006
16*** 100 ppm- - - - 0 16*** :Significance |evel of
0.1% **:Significance level of 1% and *: Significance
| evel of 5% ) <Exanple 2: Taste |Inproving Function of
A ycopeptides and Peptide> In order to verify a taste
Glyrapeptiidg fupet ildnofoPepsdldat iIdds imatibeg chiseewbasiec the
tastes, Gdycopeptide I, G ycopeptide I, and Peptide
congentyataopespetepiaias ddael by wai ghimegnmord UM pplying.
by wei ght to_a 0.45%)% by wei ght sodi um gl ut amat e
Theﬁéﬁesas SBRutPHRr Limio50h byawtiyes viRliusosiaraset to
ugous .splution, a 0.06% by wei ght sodi um
1 pﬁﬁ-ﬁ%r?ﬁ?ﬁﬁé'aqueous sol ution, a 2.4% by wei ght
saccharose aqueous solution, a 0.9% by weight sodi um
chl oride aqueous solution, and a 0. 1% by wei ght
caf f ei ne agRoUEvaRtb bXfickdrGRsdnfiftdolib f216)0! uti on was

faueous 17] V7 RUIINET FooetCaiftlond as olSER ol
[ h 2 . inth | gpti J ti ol
#m@ngﬁ%ﬁg 16ve Eo,n tes%A:.Ff _evajuationdest il ovehigionest Gt

\S]
-

1”4

three glyc hskg sClreed tigle | Malgeot e e ,
NPLOVi ng mgd H%Z peptidenl gﬁ thﬂ%% peptide Il glgrggéq‘:eg Pe‘lﬁﬁdee I{I O
j| yC.opptpt i des enhdnged hittgr tasye. <Exappl el 3:gTaste
Py B\Fl)bl?g UII(Q Ot fﬁ“* g ?v‘E||T2:uyu" To~ 3 i3
10 ppb 0 16 0 16*** 2 14*
1.0 ppm 0 16 0 164 0 16*
100 ppm - - - - 0 16**

(***: Significance level of 0.1%; **: Significance level of 1%; and
*: Significance level of 5%.)

<Example 2: Taste Improving Function of Glycopeptides and
| Peptide> |

In order to verify a taste improving function for
solutions ‘having five basic tastes, Glycépeptide i,
Glycopéptide-ll, and Peptide III were respectively added in an
amount of 100 ppb by weight to a 0.45% by weight sodium glutamate
agueous sblution; a 0.05% by weight sodium inosinate agueous
solution, a 0.06% by weicjht sodium dl-tartarate aqueous

solution, a 2.4% by weight saccharose agqueous solution, a 0.9%

. by weight sodium chloride aqueous solution, anda 0.1% by weight

caffeine aqueous solution. Each resulting solution was

subjected to organoleptic evaluation using non-added aqueous
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-In order to verify a taste inproving function for
"Ment suyu” (a soup for Japanese noodl e) in thgMaeRber 2006
manner as in the organol eptic evaluation of Exanple
1, the three glycopeptides and pepti de were each
added in an amount of 1 ppb by weight to Mentsuyu
prepared according to the fornulation shown in the
solubipogi ag Thel ecptrBishinesbbt sppesmhuneonavasn the
subj ected to organol eptic eval uation by 16 taste
or g%ﬂi&?%%@ evadewtdinyof Fxampdia éd cdhpard okt t éstyas found
using non-added Mentsuyu as the control. The results
tha ‘érae“sﬁ&%nthﬁe?h‘élY%?H’%B\Fh‘éesraﬂﬂCé peptifigbhad xhe effect of
|l ation oL " Materials CDHEOSItIOH
lm968Vl%%yS%%%Ee 150 %ﬂaaPOBrotaéﬁﬁp SFEckNef HRPeEWO
1 onét nangf cturg b g A% Eonnto Co., Inc. 4.0 under
9L Y F R bttt ﬂ FRCBF PLERRHahBS5RT - kat suodashi ") Tabl e

Salt 1.5 Water 73.5 Total 100.0 Soy sauce, sugar,
soup stock and table salt were m xed with, and

<Ex R Yo Talre [ Bhbhop Y FQ§%£§§“L%953%@%X§§B%U 2bl e
3: fval mptd ofh Ofer MBPLS UYA L d nlrﬂr@f \FP&% fon for

Conpar ati ve Conparative organol’e rgano eptic
“Me 9anet eRf isbup for Japanese noodle) in the same manner as

in the organoleptic evaluation of Example 1, the three
glycopeptides and peptide were each added in an amount of 1 ppb
by weight to Mentsuyu prepared according to the formulation
shown in the following Table 2. Each resulting solution was
subjected to organoleptic evaluation by 16 taste panelists
_accordingtoeapairadcomparisontest,usingnonwaddadMentsuzu
as the control. The results are shown in the following Table

3.

Table 2: Formulation of “Mentsuyu”

Materials | Composition (wt. %)
Soy sauce 16.0

Sugar 8.0

Soup stock of dried bonito '

{(manufactured by Ajinomoto Co., Inc. 4.0
{under the product name of *|chibandashi-katsuodashr’)

Table Salt 15

Water : 735

Total 1000 .-

| .Soy sauce, sugar, soup stock and table salt were mixed with, and -
dissolved in, water, and the resulting mixture was heated at 85°C for 1 hour.
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eval uation test A evaluation test B evaluation test C
yco- Non-added e | tide | Non-added pie | de 14November 2006
Non- added Peptide |11 Stronger 1 15*** 1 G5*** 3 13*
"kokum " taste Comments Lack of Taste becane Lack of
Taste was Lack of Taste was wunity thick. unity

spread. unity spread, (***: Significance |evel of

0.1% **: Significance |evel of 1% and *:

Significance |evel of 5%) <Exanple 4: Tast e | mprovi ng
Function for Chibled: Expluation of fMentsupy” (1d6erify a taste

i mprovi ng funComparativer cheeseCompatatve! N he @@H‘&ratwe

manner as in bhanssmianol epti coymdiaLgET ON
1, the threee@ludfRRERA des %%.m%féﬁg P reev?lﬁ % gegpf(j@d

in an anpunt of

rognt—tp fhegse—S
pr epar ed Nogeasidedj ngng%QLhe=N®madMU %Olz nidonradded ]Phﬁllde i

At
v the-s Pep. Qe Nded-w-tih one

}.0 %I aore oGt tne—oSpucee H
PH hreetf gl ycopepti des apd pgpysee was gubjjectigd
oleptic levaluation by 14 taste panelistis

866aEHs No lt'C'@k af Jﬁ$t%ec@mﬁ1Jak30;k@h  Tasle wasif i lagk of | Taste was
naon- adde dﬁé&ése : t hunity onf ispriead. The unitys ul {t spreade
(8 Rignificance Eé\lebofﬁﬂl% M@ﬂféﬁﬁ&d [Bvebof 19 add'™ %ﬁﬁEﬂh@é e 15 %.)
Tabl e 4: Fornul ati on of cheese sause Materials
Corrp05|t| on (vvt. %9 Cheese 50.0 Potato starch 2.0

Ja_lt flour 5_ Water 47.5 Total 100.0
4: Taste Improving Function for Cheese Sauce>

&.

<Examp
In order to verify a taste improving function for cheese
sauce in the same manner as in the organoleptic evaluation of
Example 1, the three glycopeptides and peptide were each added
- in an amount of 1 ppm by weight to a cheese sauce prepared
according to the formulation shown in the following Table 4,
Each of the sauces added with one of the three glycopeptides
and peptide was subjected to organcleptic evaluationby 14 taste
panelists according to a paired comparison test, using
non"added cheese sauce as the control. The results are shown

in the following Table 5.
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Heat-stirred until creamnmy, and then used. Table 5:
_Eval uation of cheese sauce (n=14) Conparati ve7 November 2006
Conpar ati ve Conparative organol eptic organol eptic
organol eptic evaluation test A evaluation test B

eval uation test C Non-added pe dyco tide | Non-added
hide Il Non-added Peptide IIl Stronger 0 14*** 2 12*
2 12* "kokum " taste Comments Aftertaste Taste was
Taste was |asted, expanded. expanded. :Significance
|l evel of 0.1% * giiationeince | evel of 1% and *:
Signi ficance | eyel of 5% ) <Bheessiseu$: Taste | nproving
Function for Be¢Matedls aCteom;bdsm@Milﬁ%)‘ o verify a taste
i nprovi ng functleh for—aj——con cratty avail abl e beef
extract (manufa¢t' ey by Bordgcﬁg in the sane manner
as in the organoﬂ’cﬁatbstaroh\ al uat2@n of Exanple 1, the

t hree gl ycopepti eptl were—gach added in an
anount of 10 pp\%lélat QL& Nt 0[25 heef extract solution
fornul at ed accaWdrEhg to the #5%ing ratio shown in the
. follow ng Tabl e fbta[ Each res%d 4 Ng so ution was

subj ected to or ""“"' —eval-Uation by 16 taste

panel i sts accor Q’gdé'"wﬁfeﬁ'@bﬂ a“@onpari son test,

usi ng the non-a S6@ef extract solution as 20 17
Novenber 2006
Table §: Evaluation of cheese sauce (n=14)
Comparative Comparative Comparative
organoleptic organoleptic organoleptic
evaluation test A evaluation test B evaluation test C
Non-added| Y% |Non.added| GO |Non-added| peptide I
5 peptide | peplide Il P
rQnger Tokk % - *
“Kokumi" taste 0 14 2 12 2 12
Comments i Aftertaste i Taste was i Taste was
. lasted. expanded. expanded.
-~ (***: Significance level of 0.1%; **: Significance ievel of 1%: and

*: Significance level of 5%.)

<Example 5: Taste Improving Function for Beef Extract>

In order to verify a taste improving function for a

commercially available beef extract (manufactured by Bordon}
in the same manner as in the organoleptic evaluation of Example
1, the three glycopeptides and peptide were each added in an
amoupt of 10 ppb by weight tq é beef extréct solution formulated

according to the mixing ratic shown in the following Table 6.

Each resulting solution was. subjected to organoleptic

~ evaluation by 16 taste panelists according to a paired

compariso;‘l test, using thé_non—added beef extract solution as
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the control. The results are shown in the follow ng
Table 7. Table 6: Fornul ati on of beef extract? November 2006
solution Materials Conposition (w. 9% Beef extract
2.0 (manufactured by Bordon) Table salt 0.2 Hot
water 97.8 Total 100.0 Stir-dissolved, and then
used. Table 7: Evaluation of beef extract solution
the qentgyl comhg aesrd tGompar shiowe Conplae aféMeowing Table 7.
organol eptic organol eptic organol eptic eval uation
test A evaluation test B evaluation test C Non-added

Aycot de | - . (tide || Non-added Peptide |
|| StrongerWi@ﬁﬁﬂﬁ'ﬁ’&db@eﬁ&ms&@mm " taste

Comment s LagMaiefialyi ght ened Lé@@npméitid’re{sﬁ.%) s Lack of
Taste was tRegfkipRes 1 h arteftasre rnrckmgss spread.

L1 sl gl [ 0o 1l o0,
. ant Qluu
| evel of 5%) blesa anple 6: Taste I%row ng Function

for "Mentsuyddtwaten order to yerifgrghe tagte inproving
function of i1 guid COnpri¥i ”91{70' ynmatittal | y
deconposed t gluten tha seasoni ng

cont ai ni ng t $iis-dissolead, @dﬁbfapspdll des and peptide, for
Mentsuyu in the same manner as in the organol eptic
evaluation of Exanple 1, the seasoning conprising

enzynat i cal Wabléjﬁ‘EQémélﬁﬁgfbe\éf’@@éctgblhﬂoﬁ%=(1hf‘at 's, the

decotorized Comparative’ Ex (fomparatwe Comparative
: orgar}oleptlc organoleptic organoleptic
gvaluation test A evaluation test B gvaluation test C
i Glyco- Glyco- ,
Non-added peptide | Non-added peptide i Non-added | Peptide il
Stronger 1 15w . .
“kokum" taste 3 13 3 13
' C omments L.ack of | Tightened | Lackof |Tastewas| Lackof |Taste was
thickness | in aftertaste | thickness | spread. | thickness | spread.
(***: Significance level of 0.1%; **: Significance leve! of 1%; and * : Significance level of 5%.)

<kExample 6: Taste Improving Function for “Mentsuyu”>
Inordertoverifythetasteimprovingfunctionofa]jquid
comprising enzymatically decomposed wheat gluten, that is, a
seasoning containing the three glycopeptides and peptide, for
Mentsuzu in the same manner as in the 6rganoleptic evaluation
ofExamplel,theseasoningcomprisingenzymaticallydecompoSed
wheat gluten (that is, the dec@lorized liqﬁiciof Example 1 from
which-the activated carbon had been removed).was added in an
amount of 0.1% by volume to Mentsuyu prepared according to the

formulation shown in Table 2. Organoleptic evaluation was
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whi ch the activated carbon had been renoved) was added

in an anmount of 0. 1% by volune to Mentsuyu prEpangdr 2006

according to the fornulation shown in Table 2.

Organol eptic evaluation was 21 17 Novenber 2006

carried out by 20 taste panelists according to a

paired conparison test, using the non-added Mentsuyu
carggechewory 10 tafhe nemd tisstay eashormidd) tde paired

follow ng Table 8. Table 8: Evaluation of "mentsuyu"
ComprE2@Pn Cefpar afine ohgaol-eptded Mewalsugti a8 testcontrol.

Enzymatical |y Non-added deconposed wheat gl uten
The| rgaud .t saddetl Shstorigerthe Zpriowirngkiatile téast e

Comments Lack of unity. Became thick, Unity provided.

*** ( Significance level of 0.1% . **: Significance

| evel of 1% a i €l i ce level af 5%) <Exanple
7: -Taste Irmro‘r):g%ﬁf—%)r%hjaqmﬁ% Wk%&‘gﬁbau e> I n order
“to verify the taste inpreffpagliveiergenoisptiot {he 1iquid
conpri sing pnzymatically deeGhabioeidstwheat ¢l uten, that
i's, a seasoping containing the tinzeeatighiycopepti des and
peptide,  fbr cheese|d\onadddd| ddrempesas wigdiher as in

t he organoleptic gluten liquid, added.
Stronger , .
‘kokumi” taste 0 20
. Became thick
Comment X
mments | Lack of unity. Unity provided,

(***: Significance leve! of 0.1%:
**: Significance level of 1%; and
*; Significance level of 5%.)

<Example 7: Taste Improving Function for Cheese Sauce>
In order to verify the taste improving function of the
liquid comprising'enzymatically'decompdsed.wheat gluten, that
is, a seasoning containing the three glycopeptides and peptide,
for cheese sauce in the same manner as in the organoleptic
evaluation of Example 1, theseasoningcmmprisingenzymatically
decomposed qheat gluten (fhat is, the powdered seasoning of
Example 1 fbrmed from the decolorized liquid from which the
activated carbon had been removed) was added in an amount of
0.05% by weight to a cheese sauce prepared according to the
formulation shown in Table 4. Organoleptic evaluation was
carried out by 20 taste panelists according to a paired
.comparison test, using the non-~added cheese sauce as the

~control. The results are shown in the-following Table 9.
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eval uati on of Exanple 1, the seasoning conprising
enzymatically deconposed wheat gluten (that ji7Novelfer 2006
powder ed seasoning of Exanple 1 fornmed fromthe

decol orized liquid fromwhich the activated carbon

had been renoved) was added in an anount of 0.05% by

wei ght to a cheese sauce prepared according to the

formul ati on shown in Table 4. Organol eptic eval uation

was carried qut ﬁy 20 taste panelists according to a
paired compar'P¥BH" F@luationpf chagse saucnr2lidded cheese

sauce as the controli. Thwnpaesivd dr§andlepticsho in the
following Thble 9. 23 17 Nowgijag 1206 Table 9:

Eval uation pf cheese [sauce (T=2B)xkafa alt:ve dded
organol epti g eval uat|pygn 1 y Non- adde
deconposed wheat gl Lygﬂagﬁjﬂ E%&ghgﬁsnonger 0
20%** " kokpmigt—taste—Corrrerf i .W.gdﬁg'e expanded.
Titer was stcﬁqgtgﬁ, EE (9**: | Si gnigreance |l evel of
0.1% **: 3..'1,‘,\, e level jof 1% and *:

'Si gni ficance domaints0ff 5% ) <Pestapeseandedgt e | nprovi ng
Function for_Beef FExfiract> | hliterwhsrstrengthear(i fy t he
taste inproving f(iHcSiguificanée level of@uii% conpri sing
enzymati cal | y decoftpSigeificandecieel gfl1%: gy that is, a

L *. Significance level of 5%.)

<Example 8: Taste Improving Function for Beef Extract>
Inorder to verify the taste improving function of a liquid
comprising enzymatically decomposed wheat gluten, that is, a
seasoning containing the three glycopeptides and peptide, for
Y- cqmmercially available beef extract in the same manner as in
the organoleptic evaluation of Example 1, the seasoning
comprising enzymatically decomposed wheat gluten (that is, the
powdered seasoning of Example 1 formed from the decolorized
liquid from which_the activated carbon had been removed) was

added in an amount of 0.01% by weight to a beef extract solution

.formulated according to the mixing ratio shown in Table 6.

‘Organcleptic evaluation was carried out by 16 taste panelists
a_ccording to a paired comparison test, using the non-added beef
extract solution as a control. The results are shown in the

following Table 10.
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seasoni ng containing the three glycopeptides and
peptide, for .a commercially avail abl e beef Exusaaiber 2006
in the sane manner as in the organol eptic eval uation
of Exanple 1, the seasoning conprising enzymatically
deconposed wheat gluten (that is, the powdered
seasoni ng of Exanple 1 forned fromthe decol orized
liquid fromwhich the activated carbon had been
renoved) was = added in an anount of 0. 01% by wei ght
to a beef eXehietd Evauaiion efbestaxirantbalation (red@lor di ng to
the m xing|ratio shqwn iCompakiiee & anofep@anol ptic

eval uationjwas carrijed out g)ém]a@on?t@sqt e paneflists

according o a pairegd conpajTSog, Fratcais 19 t he

non- added peef extrﬁ@_ambﬂi se$ triol. The
results arp shown in the DI fjg & i 0. 23 17
Novenber 2p66—TFabhe—10: Eval GUENIqid,a ext ract
sol uti on (ﬁg%ﬁ?éﬁm ar api ve| or ganojseptic €val uation
test EnzypsHPa{a8Non- addbd deconposed wheat | uten
i uid, addeghmmahiong@iekngssty Taste wekspmead. t dst e
Comment s Thickness- | Talese wlontimwtewak protidegls Conti nuity
was provided. (*{*: Sighifipandd le@hef@. 1evel of 0.1% **:
Si gni ficance | evel *o$igdifitancigvel 6f1%Shsthi fi cance | evel
of 5%) *: Significance level of 5%.)

(Example 9: Taste Improving Function for Tomato Soup> -

In order to verify the taste improving function of a liquid
comprising enzymatically decomposed‘wheat gluten, that is, a
seasoning containing the three glycopeptides and peptide, for
a tomato soup in the same manner as in the organoleptic
evaluation of Example 1, the seasoning comprising enzymatically
decomposed wheat gluten (that is, the powdered seasoning of
Example 1 formed erm the decolorized liquid from which the
activated carbon had been removedi was added in an amount of
0.05% by weight tb a tomato soup prepared according to the
formulation shown in.the following Table 11. Organoleptic
evaluation was carried out by 16 taste panelists according to
a paired comparison test, using the non-added tomato soup as

the control. The results are shown in the following Table 12.
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<Exanpl e 9: Taste Inproving Function for Tomato Soup>
In order_to verify the taste inproving functioN®fener 2006
liquid conprising enzymatically deconposed wheat
gluten, that is, a seasoning containing the three

gl ycopepti des and peptide, for a tomato soup in the
sanme manner as in the organoleptic evaluation of
Exanpl e 1, the seasoni ng conprising enzymatically
deconposed wheat that is, the powdered

seasoni ng of Eﬂ%qie'%"é@?tﬁ’@@ffrom t he decol ori zed
liquid from whi the actjvatel®mglrsbeh had been
renoved) was ad¢daterials an claompésat@ﬁ (wtO%F5% by weight to
a tomato soup pf T acgordi othg fornulation
shown in the fom‘\w@"%u e ﬁ%q ganql eptic

eval uati on was pUigel ed outl by 198( aste [panelists
according to a : OW[_G'ST_,' usi ng the

non- added t omat ﬁ@ﬁ%.& the contral |The results are
shown in the folR%M sigcTall e 124.6024 17 |Noverber 2006
Tabl e 11: Forrrummégg]t of Tormtq)@oup Vaterial s
Conposition (w G' Forrato—jui—€e—60-—00 Sugar 1.80

Ski med ni | k 1.%5/ Potat ofstar ®¥01. 60 {Table salt 0.60
MSG 0. 30 Yeast|Yeadiemett O} 20 @pgon powder 0. 17

Onion powder . 0.17
Garlic powder 0.01
Paprika powder 0.01
Carrot powder 0.01
water 33.60

| Total 100.00
Dissolved and heat-stirred, and
then used.

Table 12: Evaluation of Tomato soup (n=16)

Comparative organoleptic
evaluation test
Enzymatically
Non-added| decomposed wheat
gluten liquid, added

1 154

Unity and ripe feeling
were increased,
Significance level of 0.1%;
**: Significance leve! of 1%; and
*: Significance leve! of 5%.)

Stronger
‘kokumi" taste

Comments -

(***

<Example 10: Taste Improving Function for Soybean Paste>
In order to verify the taste improving function of a

seasoning comprising enzymatically decomposed wheat gluten,
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Garlic powder 0.01 Paprika powder 0.01 Carrot powder
0.01 water. 33.60 Total 100.00 Dissolved and November 2006
heat-stirred, and then used. Table 12: Eval uation of
Tomat o soup (n=16) Conparative organol eptic
eval uation test Enzymatically Non-added deconposed
wheat -gluten liquid, added Stronger 1 15***
thatkdkunma" stasbe iGonrenits Wity @nrd vHRe fg@%}dcgtgaptvﬁe% and
increased. (***: Significance level of 0.1 % **:
pepsiigai f feanseybewsl pefstiimnthe *san® ghidrdcgance irevele
of 5% ) <Exanple 10: Taste |nproving Function for
orgegpbenhipratabuat honrafe Examplerl f yhehse4 ash bnd ph@ding ng
function_of a seasonin%'conprising enzymatical ly
enzyEebhpesid dAReampgisedewhears glntioy dihert 2606 a tduatdered
i S, .a seasoning containing the three gl ycopeptides and

Sea'ﬁ%ﬁﬁlae?fﬁ&a dafopastdef ram tthe darelounred bibgeid from
-whiéﬁethe activated carbon had been removed) was added in an
amount of 0.05% by‘weight to a soybean paste-flavored soup for
Chinese noodle prepared according to the formulation shown in
the following Table 13. Organoleptic evaluation was carried
out by713 taste panelists according to a paired comparison test,
using the non-added soybean paste-flavored soup for Chinese
noodle as the control. The results are shown in the following

Table 14,
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organol eptic eval uati on of Exanple 1, the seasoning
conprising . enzymatically deconposed wheat gllftNovember 2006
(that is, a powdered seasoning of Exanple 1 forned
fromthe decolorized liquid from which the activated
carbon had been renpved) was added in an anount of O.
05% by wei ght to a soybean paste-flavored soup for

Chi nese noodl e prepared according to the formul ation

shown in the_fol]ow ng Table 13. O ganoleptic
eval uati on vvagatgeajlﬂﬁn@@%"a@m OfZ‘f?t aequsst e panel i sts
according to a_paired conp&y¥beghpastesolutionysi ng t he

non- added soybaterialpast e- f | ayGompbsitionwifegy] Chi nese
noodl e as theﬁﬁ@%’i% rhe 1esul are—shiown in the
following Ta 12 S;q; 17 _Noved 2006 Table 13:
For mul at i on gfopgaucaqueous $o bedrblpast e [sol uti on
Mat eri al s Corrggg?értl on (W. 9 Seyfpean paste 20.00 Soy
sauce 1.50 $ygar—3—00—Fable-salt—0.-80 IMSG 2. 20
Nucl ei ¢ aci d Eﬁ)ﬁ)saﬁ. 04 Chi ¢ken &80ract 0.90 Pork
~extract 1.30 MEarlic paste 0.89 oGynger paste 0.20

hite pepper | ReSe acia (N 0.04

Chicken extract 0.90

Pork extract 1.30

Garlic paste 0.89

Ginger paste 0.20

White pepper 0.05

Capsicum powder 0.05

Lard 4.40

Vegetable oil (sesame) 1.30

Hot water 63.36

Total 100.0

Used after stir-dissolved.

Table 14: Evaluation of hot aqueous soybean
paste solution {n=13)
Comparative organoleptic
~_ evaluation test
Enzymatically
Non-added| decomposed wheat
gluten liquid, added

Stronger -
“kokumi” taste 0 13
Comments | . |Unityand ripe feeling
were provided.

***: Significance level of 0.1%;
**: Significance level of 1%; and
*: Significance leve! of 5%.)
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Capsi cum powder 0.05 Lard 4.40 Vegetable oi

(sesane) 1.30  Hot water 63.36 Total 100.0 1@adember 2006

after stir-dissolved. Table 14: Eval uation of hot

aqueous soybean paste solution (n=13) Conparative

organol eptic evaluation test Enzymatically Non-added

deconposed wheat gluten |liquid, added Stronger O
<Exi@ple I'koKlmdte tagtrevGugranisctidi tor and f M ract >

feeling were provided. (***: Significance |evel of

0. 11w orderSitgnivkirddyce ltewsle dfmpk¥viand fuhction for a

Significance |evel of 5%) 27 17 Novenber 2006
comgprarhsile Y1 avatasbéel hpedveryrioncianufact Beed by Bordon)
. Extract> In order to verify a taste inproving function
in ¥R sane-BARBRE a8 Ly bBRhaiqndano beptieevedoation of Example

%ﬁan factured by Bordon) in the same manner as in the
1, 9 C@@qp(’tlg%ﬁ fRd P tofdex ddpited in thsefollowing Table

.-15,9'gér~%§p%gf:kd§§d23di§e L oS unt S 6 ie {%lémovir” 100 ppm
by weight to beef extract solutions formulated according to the
mixing ratio shown in Table 6 above. Each resulting solution
was subjected to organoleptic evaluation by 14 taste panelists
~according to a paired comparison test, using the non-added beef
exXtract solution as the control. The fesults are also shown
in the following Table 15.

Incidentally, in the Table 15 indicating the results,
-Marks A, 0 and 00 represent “Equal or inferior in the kokﬁmi
taste to the control”, “Stronger in the kokumi taste than the
contrel”, and “"Remarkably stronger in the kokumi taste than the

control”, respectively.

Table 15: Evaluation of beef extract

Samples |10 ppb}1 ppm; 100 ppm
Glycopeptide | ‘ 00 | OO0 | 00
Peptide IIl (Val-Asn-His-Thr)] 00 | 00 | 00
Val-Asn-His 0 [00] 00
Asn-His-Thr , O |00 | 00
Val-Asn A A A
Asn-His ' 0 0 00
Val-Gln A A A
His-Ser A A A
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15, were each added in an anmount of 10 ppb, 1 ppm or
100 ppm by weight to beef extract solutlonsl7bmvanba;m05
formul ated according to the mxing ratio shown in
Tabl e 6 above. Each resulting solution was subjected
to organol eptic evaluation by 14 taste panelists
according to a paired conparison test, using the
non- added beef Imctseactasohppinsamslibe control . The
results are also shown in the follow ng Table 15.
Incidentally, in the Table 15 indicating the results,
Marks 4, 0 and 00 represent "Equal or inferior in the
kok%ﬁ?or@%BQet@othﬁepﬁeﬁﬁnblinvéﬁxlongeutlmstbeshmhMB1to
aste than the control”, and "Remarkably stronger in
Prof’h oRENFOPERté denand{ pE 2 poRt i de whirdspevei et function
Table 15: Ev ation of beef extract Sanples 10 ppb 1
of bﬁﬁ?ﬁ bn%pﬂmgﬁggﬂﬁpéﬁﬁﬁéetp bocde wbenpagtide thereto.
rurkyal - Asn- H| hr Og 00 00 Val-Asn-His 0 00 00
ur IR {AERTI DG FobReBFSIRAE AW R Lad. fitsip RPSFIible to |
Novenber, 2006

bro ??%ug%r|é%éEé%ﬁ§LaBPE?f€iﬁgégéalﬂ YFBP?Hﬁlﬂﬁe§Bﬁ{°r the
peptﬂi’@ntv&r&%h hd § \M‘%%%hk} 81?%8 #DVI de a\fﬁﬂ(ﬁlct%% G idey as

/'or a peptide hgve~t
the function of imparting the kokumi taste to foods.

Furthermore, according to the present invention, it is possible
to impart a kokumi taste to a food and improve the taste oflfoods
by directly adding such a glycopeptide and/or peptide to foods
or by adding a seasoning which contains such a glycopeptide

and/or peptide to a food.
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of inparting a kokum taste to foods when added
thereto. Further, according to the present ijrvenilei®8; 2006
it is possible to provide a seasoning containing the
gl ycopeptide and/or the peptide, which has a strong
effect of inproving taste such as the function of
inparting the kokum taste to foods. Furthernore,
according to the presentCiBl¥Ation, it is possible to
impart a kokum taste to a food and inprove the taste
of foods by directly adding such a glycopeptide

and/ or peptide to foods or by adding a seasoning

whi ch contains such a glycopeptide and/ or peptide to

f 7 Novenber 2006° CLAING 1, A method of
?npgftlad“ (£EH$1F§%F ¢ & t%Stggﬁ%g%Féﬁ?d or a
ddi t d f
seaihGh ”%h&%ﬂ ﬁ%ycgbzg$m§rl%$gp%%?f%%-H%gf gﬁ % or said

seaso |ng,

seageﬁ%ga' a9 rrg,%bg%%fag%'fsggb‘égdeyhgk} nREL QW Np g&gggfd

gener I'n Su at’ sai chop

strﬁﬁ@ﬁ@é P@BEEQ@n%Q@L&yQﬁMﬂH@ﬂ&N dﬁﬁ%%@%%@%l Eotmula

to 1 I n sai seasoni ng.

(a ﬁeé@bthhHH|Qaﬁ@)gl@c@é@pkhae anb/ér pheeeln 48R ande

HIS represent an asparagi ne residue and a histidine

cont@shddein kespesthv eyl phib @R €560b S N¥IL99e at-am food
or a sugar chain, and A and B each i ndependent |y

or Bepkesent.a

General formula (a)
A— Asn—His—B

X

wherein Asn and His represent an asparagine residue and a
histidine residue, respectively, X represents a hydrogen atom
or a sugar chain, and A and B each independently represent a

hydrogen atom or an opticnal amino acid residue.
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hydrogen atom or an optional am no acid residue. 30 17
Novenber 2006 2. A nethod of inparting a koRa@movembdtie2006
to a food which conprises addi ng the seasoni ng as set
forth in daim1lin such that it shall be contained
in an anount of 0.01-100 (ww), in said food. 3. A
gl ycopepti de or peptide having the chem cal structure
represented by the followi ng general formula (b):

- Asn-His-Thr X wherein Val

ral_fornmula (b
S %@%P% L‘BP%EEH%@ kgkugd FasFauee afood which

ar.agi ne. resi a hi,stidine re

Compﬁ?ssm% e -Pedsa Pery. Bt acemang in such
e B e e T 0Tt ot & o0GAh g 0

Salghkggdnethod conprises adding to said food or said
seasoning, said glycopeptlde and/ or peptide as set

forgh in g19Qidu3 éddr?al > o q/'lgllgyct%%e%th'e‘?ﬁ

and/ or peptlde shaII an anount

strﬁ@buk@ iep@@geﬁﬁgﬁ(M%“&he fBl§9ﬁgn§°8QneP£lS§?§ﬂ iggtb

A net hod of inpariing a kokum taste to a

Whl ch conprises ag@ntg-aqlpﬁ"ﬁeﬁégﬁzng as set forth in

Caim4 in such that ontained in an
amount of 0.01- 104al w Wsni-rHis=ai Bhrood. 6. A
gl ycopepti de or peptide paving the cheni ca

X

wherein Val, Asn, His and Thr represent a valine residue, an
asparagine residue, a histidine residue, and a threonine
residue, respectively, X represents a hydrogen atom or a sugar
chain. |

4. A method of imparting a kokumi taste to a food or a
seasoning which method comprises adding to said food or said
seasoning, said glycopeptide and/or peptide as set forth in
Claim 3 in such that said glycopeptide and/or peptide shall be
contained in an amount of 1 ppb to 1,000 ppm (w/w), in said food
or seasoning.

5. A method of imparting a kokumi taste to a food which
comprises adding the seasoning as set forth in Claim 4 in such
that it shall be contained in an amount of 0.01-10% (w/w), in
said food.

©. A glycopeptide or peptide having the chemical

structure represented by the following Sequence formula (I),
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structure represented by the foll owi ng Sequence
formula (1), 31 17 Novenber 2006 (I11), (I111)7,NdveMber 2006
(V) or (M): Sequence formula (1) Val-Asn-Hi s-Thr
Mangy Man - G cNAc - G cNAc Man' Xyl Fuc Sequence
formula (11) Val - Asn-H s-Thr Mangy j Man - G cNAc -
G cNAc Xyl Fuc Sequence formula (I11) Sequence

(1 or ddfd) ¢ 1 V) V) val(VAsexHi(¥IThr Val - Asn-H s Sequence
formula (V) Sequence formula (VI) Asn-Hi s-Thr Asn-Hi s
wherein Val, Asn, His, and Thr have t he sane neani ngs

as in the ener al for a (b) en above, and GLcNAc
repr eseg%l%ﬂ ﬁ’\l? Iucdéa AsnsiHis— For

represents a fucose resi due, rejpresents a nannose
resid nd Xyl represents a xylos residue. 7. A
nmet ho 5& tlo a food or a
seaso % %‘rpq;i @ ing to said food
or sa seaéag ng, at |east of t he gl ycopepti des
and peptides ing the che structure

represented by the sequence fornula (), (rry , (rern)
, (IV) , (V) or (M) in such that said glycopeptide

(8) " sequence formula (I Val— Asn—His—Thr

Man—_
Man — GlcNAc — GicNAc
lel Fuc
Sequence formula (l1I) Sequence formula (1V)
Val— Asn—His—Thr Val — Asn—His
Sequence formula (V) Sequence formula (V1)
Asn—His—Thr Asn—His

wherein Val, Asn, His, and Thr have the same meanings as in the
general formula (b) given above, and GlcNAc represents an
N-acetyl-glucosamine residue, Fuc represents a fucose residue,
Man represents a mannose residue, and Xyl represents a xylose
residue.

7. A method of imparting a kokumi taste to a food or a
seasoning which method comprises adding to said food or said
seasoning,atleastcnuaoftheglycopeptidesandpeptideshaving
thechemicalstructurerepresentedknrthesequenceformula(I)

r

(IT}, (III), (IV), (V) or (VI) in such that said glycopeptide (s)
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32 17 Novenber 2006 and/or peptide(s) shall be
contained in an anount of 1 ppb to 1,000 ppm7(Néwinber 2006
in said food or seasoning. 8 A nmethod of inparting a
kokum taste to a food which conprises adding the
seasoning as set forth in daim7 in such that it
shal | be contained in an anmount of 0.01-10% (W w, in
andy1 1 Pegtd ded s) TERaf dodoe oromeabord g B0 @hpvhtackokwmb to
taste has }Jeen_ inmparted by any one of the nethods as
L, 004 BRst t /v -cild m@ifl ZoodoF Hedsprgng33

8. A method of imparting a kokumi taste to a food which
comprises adding the seasoning as set forth in Claim 7 in such
that it shall be contained in an amount of 0.01-10% (w/w), in
said focod.

9. The food or seasoning to which a kokumi taste has been
imparted by any one of the methods as set forth in Claims 1-2,

4-5 and 7-8.
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