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Technical Field of the Invention The present invention
relates to glycopeptides and peptides which have a
taste inproving function, particularly a kokum taste
i mparting function. Tthgﬁgﬁgfﬁoknventlon nor e
specifically relates to suc ycopepti des and
pepti des per se, a nethod for i nparting the kokum
taste to foods or seasonings wth the use of the
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kokum taste has been inparted by such a kokum taste
i mprovi ng nmet hod. Background Art The kokum taste
refers to aTeasiral aslli chi eClahnof tdee Iexprasised by t he
five basic tastes (sweet taste, salt taste, sour
taste, bitter taste, and umani taste), and which is
obt ai nabl e by enhancing not only the basic tastes but
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method for improving foods in kokumi taste with the use of a
seasoning containing the glycopeptide(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, or peripheral to, the basic tastes, such as
thickness, spread, continuity, unity, and the like.

Heretofore, some methods for imparting a kokumi taste have been



conpound is added (see Japanese Pat ent Application
hd-epe Kokai ) No. Hei 8-289760), and the |iKke.
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occupi ed by peptides in a seasoning (see "Food
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However, such an attempt failed to provide such a desired
effect, because, for example, the titer was low and peptides
withbitternessimpartedakﬁitertaste. 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 not 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.



wi th the enhancenent of the basic tastes. [Means for

lLving the Praoblens] The present inventors have nmade
DFgg?éﬁ % GZﬁdlgﬁtensive studi es to achieve the above

object, and as a result have found novel
gl ycopepti des and pepti des which have an excel |l ent
function of inparting a kokum taste to foods

(including seasaqnings). reinatter. . this wll be
descri bed in dgﬁgfiggpﬁetﬁgif St?gﬁﬁptf8nconplete t he
present invention, a conpound having a kokum taste
i nparting function has been to be isolated froma
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sel ected, as such starting raw material, a seasoning
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a kokum taste when added even in a small anmount to -
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studies to achieve the above objecﬁ, and as a result have found
novel glycopeptides and peptides which have an excellent
function of imparting a kokumi taste to foods (including
seasonings). Hereinafter, this will be described in detail.

In their attempt to complete the present invention, a
compound having a kokumi taste imparting function has been to
be isolated from a séasoning 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 effect such as
impartment of a kokumi taste. Further, since there is a
possibility that the amounts of compound(s) to be isolated are
very small, judgment according to-organoleptic evaluation is

also employed.

First, in selecting a starting raw material, the present



mat eri al containing wheat protein with the use of a

DFQols /E0kE,/c-Wag sel ected as the starting raw materia
as béing sditab?e for achieving the object of the

present invention. Since this seasoning materia
exhibits a kokum taste inparting function when added
in an anbunt of as small as 0. 01%to foods or drinks,
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of 1,000 or higher, and that not only peptide which
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function. Further,
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, the present inventors have found that a compound
having a kokumi taste imparting function 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 is contained in a
large amount.

Therefore, the present inventors have further

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



pepti des which are common to both of the gl ycopeptides

DF?Egﬁ?E?’%F6§F§?$;ted by the follow ng sequence fornula

or (VI) are novel peptides, and
there has been no report on the glycopeptide
represented by the sequence formula (I) or (I1) which
i s obtained by bonding t he peptide to the sugar
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Sequence formula (M) Asn- H s-Thr Am H's In t he

glyoopupasdeYaleprAsantddby ahe T &Wind BeqgsamBedormula (1)
those in the general fornula (b) given later, and
orGITNAcweseahsoNaBedt §5- gl vompanhdehsesngdue, kbkami Staste
- fucose residue, Man is a mannose residue, and Xyl is
impaxyiogefuresiihre. [Mherasibesnrdpmnidpnwhehyttteseugar chain
gl ycopepti des and peptides
moieties of both of the glycopeptides (see J.Chromatogr., 434:
pp. 51-60 (1988)). However, there has been no report that the
sugar chain moieties have a flavoring function. Further,
peptides which are common to both of the glycopeptides and are
represented by the following sequence formula (III), (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 (D) Val— Asn— His—Thr

Man-_ '
. Mlan — GIcNAc — GlcNAc

Man |
Xyl Fuc

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

| Mari\
Mrim — GlcNAc — GicNAc
Xyl Fuc



wer e subjected to organol eptic eval uation, that al
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DF&E®§ZEE0§§/§6ﬁ§#ion, but they exhibited the function

of inparting a kokum taste to the food when added

even in a very small anmount thereto. These findings

have |l ed the present invention to conpletion.
Accordi ngly, as has been described above, the present
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i mparting the kokumi taste to foods or seasonings with
the use of the glycopeptide(s) and/or the peptide(s),

a net hSequencenfurouiladV)oods i n Sequence Forrauls (V) t he
use of a seasoning containing the glycopeptide(s)

and/ or AenheHisdeTRy, and foods or AS€RSOHigIs to
whi ch the kokum taste has been inparted by such a

kokum taste inproving nethod. In this connection,
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Wi | ﬂBZlﬁé@,@pb guid: sy these glycopeptides and peptides
were subjected to organoleptic evaluation, that all the six were
substantially tasteless in the form of an agqueous 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 pfesent 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 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 kokumi taste with
the use of a seasoning containing the glycopeptide(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.

In this connection, these glycopeptides and peptides are



First, the present invention relates to glycopeptides

pt.i.des ich are represented by the foll ow ng
DFggﬁé/Eﬁ'%ggﬁﬁﬂﬁq (a), and specific exanpl es thereof
i nclude those represented by the sequence fornula
(r)y, (rr)y, ¢rer)y, (rvy, (V) or (V). As described
above, these gl ycopeptides and peptides have a
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one orm n aqueous
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and X G@ﬁé?ﬁ%“ﬁlu@a tlgplr ogen at Qm,%rem o g(ahcygal n,

and A and B each represent indepen rogen
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i nvention, the glycopeptide is one injwhich one or
nore sugarsjare bonded to the asparagilne which is one
of the am np acids constituting the pdptide noiety,
and the & of sugar constitutin e sugar chain is
not particularly limted. The peptide per se of the
present invention represented by the sequence fornula

11 | VI h t ast rovi ng effect
guch) as( EF‘\%a fsc;%h?fr%é Cag%l’dkﬁ?ﬁ aoqtg:ftlge I%‘bef%qllfﬂé?ﬂll ke,

but the peptide has a feature in that the kokum
taste inmparting function thereof is enhanced when the
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detail.

First, the present invention relates to glycopeptides and
peptides which are represented by the following general formula
(a}, and specific examples thereof include those represented
by the seguence formula (I}, (II), {(III), {(IV), (V) or (VI).
As described above, these glycopeptides and peptides have a
feature in that they have no taste to be specially mentioned
in the form of an aqueous 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



imparting function, of the present invention, should
l.eas di pepti de structure of Asn-H s in

DF?ﬁégigkfﬁﬁgﬁaﬁéi 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,
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The glycopeptides and peptides having 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 hydrolyzate
thereof contains the glycopeptide (s} dr the peptide(s)

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



As for the pH and the reaction tenperature used at the

priih 8% /phen a ?ylgioteln or a starting raw materia
cont ar ni hg protein is subjected to an enzymatic

hydrol ysis treatnent, the optinmmconditions for the
enzynme to be used or conditions close thereto nmay be
appropriately enployed. The pH can be adjusted by
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seédrptbeebydr shyki ssofhthe protein, sbgbasnuptodéihhecdrn
DF4394/ EP, SE C- 191 enzyne to be used, the tenperature,
proheipHamhdhthel k¢ kend theilikdhowareng phiehenaldat Bbotein
to 100 hours. If the treatnent tine is nuch |onger
isthanthegésshyysuihebkei snateame tvhathdegbupdsnteonaand of
bromning unnecessarily occur, which may have an
amagvepseddnfl uence on the quality of the hydrol yzate.
Those skilled in the art can easily determ ne the -
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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 decomposition, such as the kind of enzyme to

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



procedures such as filtration, centrifugal separation
ch a seasoning may be subjected to a
DF%%%%PEP Ebze lgﬁeatnent usi ng activated carbon, an
ultrafilter, or the |ike, a separation and
purification treatment using various chromatographic
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peptide of the present invention. Further, in a case
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okumi taste
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 seasoning 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
possibletx)obtaineapowderyseasoninghavihgexcellentstorage

stability without having been added with table salt or the like,
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also the tightness of aftertaste, ripe feeling, and
lLLiLke 0 ods and drinks when added thereto, and
DF%g§4{EE,EQ(§C%BEf i mproving the taste of the whol e of
a food or a drink without ©particularly adding a
fl avor - enhanci ng seasoni ng (an umam seasoni ng).
There are a variety of foods such as soups, processed
byf 8898y -apgihhe kikg,elp € LchpLhe; fast
yin%ro%inggé% ect o?ea %??ggpg%ygggfg%dggé gl%gbtgﬁgh &
se85oh DEg RIARENN i1y ERE QAR copifit RS ahAPBLWWIRNbefE 18e of the
kokum “"taste, ¢ .” an be provided, and in particular,

préBenef i gekneapnbe conspi cuously provided in respect
of fermented seasonings or fernmented foods. That is,

the Fr@tysopepihde @ik ofhéhe Pepis decOésthey pfesehtain a
i nvention DF4394/EP, SG C- 191 exhi bits conspi cuously

glybepept ede axrlf@r repépdidegsanistgsfothe faoremtednientson,
such as soy sauce, soybean paste, cheese, and the
itldacebe dze lladedsamdgudifiksl bpdeethengfsorh ahodeemantioned

inpart taste inproving effects such as inpartnent of
hydrkbkmatet aft @ peogeint b cknesssospngadentaityngaad

the like, as well as inprovenent of the tightness of
glyteerphste, and/ehespepsdds. ofhehetruesagft hwention, using

gl ycopepti de and/or the peptide of the present
knpwheRePoR2hE ORhaN | RRrheReEhe) BFeCadBEASt BUERodS is

ot limted, and they may be in a dry powder state, a

ulprafil Crafion, Fanagmemoshapis o ity 1 denopupt ftase HPLC,

since the gly ptide and/or th eptide exhibits a
refeking Phafe’ FREGF g PRRceRn CRsBRBhgTBastie, bl e

: . r drinks ip.such that th
1 DR bR B e R b ™Y Rer B RHTSY bt fopRaspyngangs the
1ifePpb to 1, 000 ppm by weight, preferably 1 ppb to

100 ppm by wei ght, upon eating, the glycopeptide

and/ e the RERHPB.RBEIn®hg@Y1ycopept ide and/or a peptide
of the present invention can impart not only a kokumi tas.te 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
particularly adding a flavor-enhancing seasoning (an umami
seasoning) . |

There are a variefy of foods such as soups, processed foods

and the 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 reépegt
of fermented seasonings or fermented foods. That is, the

glycopeptide and/or the peptide of the present invention

~11



time, be added to foods or seasonings to realize the

“inparting effect. For exanple, the
DngggZESpsﬁég 4R%/ or the pepti de can be added to a raw
materi al before production or during production, or

to a finished product after conpletion, or to a
finished product at just before upon eating duri ng

i ng. th {
T e T i i
FeBNBAPLESE o LRVRY RS a%hgogeggﬁb ;Héé%%? ER%%§%ntand

I nvention Is not imte tOt ese xarrp

/ r
eoErAR RGO e asenls ol g 2 ol confoec:

tak@Baihb v g cd ozt S0y &h A s Vﬂ'}‘lg‘?grtgrléﬂte% f 3RoPlmi taste
(manufactured by Anylunm) was added to, and

e.guf f taierhbys (i speesaq Uﬂlt? Laff wAkEljkandastPell as
resulting mxture was sterilized by heating at 120'C
impeovedBOni afit eRe Whehehysa dEspetsiroastefutd ohewbegbods.
gluten was prepared. On the other hand, 30 g of
soybBaa gprateiof tESUSANcoPROE ENe FAnd fran uffes tnaped.dey of the
Ajinomoto G| MIls, Inc.) was added to, and
prdpepersedeninion 4t dhavdtiowr, ward theyraseladdey ioifoods is
mas sterlllzed by heating at 120'C for 20 m nutes,
h apd &hevsnay be Huiaddny peetiert et toy Beabtimstate,
Ere pared. To this dispersion |liquid of defatted
bgBeaAnstate R 11ike or fr&Ehegr e séareuEbe phygopeptide
| ture nmediym was added in such an anmount that it
ané\Zard P HARSEIR <P on et B SR vieesiras Rinet Lon

asg} ture .was subj ecte% %o gg urlng in.afermenter ja

OBP T P16 - halrs: pdBfo¥ J;d@b%rlj} Sy et the
t t.o. 2 th
coﬁ&¥ﬁ%§a£f&£u{ﬁgr§59 Ph %gdgu %916% (Ptqu§ raqgﬁlof 1 ppb

I Spersion | res
to 1,000 ppm by weight, preferably 1 ppb to 100 ppm by weight,

upon eating, the glycopeptide 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. Howevér, the technical scope of the

present invention is not limited to these examples.
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|

m xture was subjected to hydrolysis reaction in a

er . ar t 36'C for 72 hours whil e being
DF%%%@%&%?#%& ation. The thus obtained hydrolyzate
was subjected to solid-liquid separation using a

Nut sche funnel. to obtain a filtrate. To the filtrate
was then added 60 g of activated carbon. The resulting
m xture was heated at 60'C for 10 mnutes to
decolorize the filtrate. The activated carbon was

<EX SRV dl“]?’f%(%@f%rg%ﬁﬁﬁe Iltfg@%ﬁ%%%f& %%%Q@f

Nutsc e funn

| yophiliz ta yeer 1
DF4394/ EPeESS 248 %ﬁe%gﬁpvse% e r@'f‘u%%iniﬁs{ a%%rﬁﬁ:bo”

The 3dwigy bt ahBsd POVESS WsrBNBHALY h‘é%hlf)éc@%%@p9§eﬂn¥]lum)
wheat gl uten seasoni ng was di ssol ved in water

was efltdldd g, afyeoust SOl ait D Mperseet Hanap ad drsivRdean and
ultrafilter menbrane "Pr ep/ Scal e- TFF PLAC 1K"

thé negril Betay ek by Lid PR Garplat fP'PJ)eat-E% QBt aibned for
fraction of a nolecul ar wei ght of , 000 or higher

20 wasnfittes hewhéreioy i @ndt sgens tdn t hiequised of whget gluten was
filtration "' Superdex 75 pg26/ 60" (manufactured by

PregparehamOnBitbec peheeshand, ol a wiasbyhernoproheinsPesiSAN
of which an absorption of 280 nmwas confirnmed with a

FPROJIEN &t e branruigargred acdi dhonasofQiac Midaar ebn¢ nt wamosdded
l.to 12 fractions b reversed phase HPLC (Cagcellpack

toca %SWﬁ%épurédLb@/f WHiadei ddcshe regujtingopixture
t he fractl onation, two solvents A and B were used.

wasgi vntl e sddn foea@e:% BE VAU Rreferi PuBibatesr cwhasely a

Solvent B was a 0. 05%

A Gt S TR SR S et o RysRaged. to’this
dl%@%fgi&{] ll(%].? <‘:{:O|f“899f cf y&alegrnat ed E}%Fgg Evsn?r%zae

i nj éec a sample proport on

prd@s, | Agf&asad A i Neanlve trr%djl%%/%a% 2Qded 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., 0.6Lof theAspergillus oryzae-culturedbroth was added
to2Lof thedispersion liquidof wheat gluten, and the resulting

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 Nutsche 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 mi_nutes to decolorize the
filtrate. The activated carbon was removed from the obtained
decolorized liquid with a Nutsche funnel, and the filtrate was

dried with a lyophilizer to obtain powdery, enzymatically

13



mn. 2 g of a comrercially avail able chicken consomme

DF?gggég@EE@zgaﬁbgred by Ajinomoto Co., Inc.) was added

water to prepare a chicken consonme
soup, and then each of the fractions was added to the
chi cken consomme soup. Theresulting mxtures were
subj ected to organoleptic evaluation, to confirm that

dEEB%b%S@%rEP%@Q gpggghogéagghgg had a particularly

strong effect i mproving taste. These two fractions

wer ergachpagai ; t} b 3
R et R U D

wh@@&@lmmgéébbﬁﬂ}lg wHRea{ O5bPVERY rCRREEE ] QRS VRS Bed88ling
to obtain two peaks at 44.8 minutes and 46.6 m nutes.

aghevushe 1 triant Wepatdadti dnd® «s0hy eng S rA1 BNEa Bi Wt €nembrane
used. Solvent A was a 0.05%by volune trifl uoroacetic '

“Paepd SCAEAyTEqUEDAS SEIUtmanufaandrsdl wenMIBLWRSRE O.

05% by vol unme TFA 50% by vol une acetonitrile aqueous
Cogpbutitonn) TheTlhol anre weesd doaidtillomabéda wid he Sol arente iht of

After injecting a sanple, the proportion of Solvent B
1,088 of dorduwmedas foachgrt HrdQ0denatd@ witim thghese of a gel
fractionated two peaks were analyzed with an LC M5/ M5
fifrrabian CREBARCLSYHr AphyoLandbin nassuspeturefebyyhnersban
.confirmthat the fornmer peak had fragnents, that is,
BIPRELFRSRP) 16406Pt2an42 frzgtionzép respectigfewhigboan
b1184 .1038 2%@, 819, 673, and 470, and that the ,
abPRFPEOPelk AU FRatRBtRR L1 HERd i et M dehestparg, This

1346, 1332, 1316, 1200, 1184, 1038, 876, .819, 673, and
£ b onE P e EF S LhEP PO Pitet TAHANPAL  &r CPedRe LaaFELOhS DY

e S knawn _met hods of .anal ysi s _such as

et E e P g EhBer TThAC e h oy AaP R BeBuRpeErERg ey
shibEaLERY ,, ard the ki Lign, B '

Exper i nent Ngghgds ggg%ﬁ%{%%%gﬁggﬁgkﬁ 9fﬁa&§ggﬂb8g£szxand
B were used. Solivent A was a 0.05% by volume trifluorcacetic

acid (TFA) aqueous solution, and Solvent B was a 0.05% by volume
TFA 50% by volume acetonitriie agueous solutioh. 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 commercially 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 strong
effect of improving taste. These two fractions were each again

fractionated by reversed phase HPLC (“Carbon-500” manufactured

14



G ycoprotein Sugar Chain", published by Gakkai Shuppan
9 Lo conflrn1that t he .peaks were due to
DF?ﬁgﬁgﬁﬁcéézgt%Be havi ng the structures represented
by Sequence formulas (1) and (I1), respectively. In
these two gl ycopepti des, common peptide noi eti es
(Sequence formulas (111), (1V), (V) and (VI)) existed.
by [RELEA U Gepd S RA e ! @pEORLLELAE LASAE IS QU uocd to

function ep t| 0se pepti s represente

ob@xlﬁequenggakergylgé s(hhhhteQIX%d 4¥) saRenkiky WeFSr the
obt ai ned by synthesi s using a 15 'DF4394/ EP, SG C 1

fradd3bnRepbhierpydderd zes o Granef astureskedy /émlve% A was

Biosystens), foll owed by purifying by reversed phase

a (RS Wy’ Galbes-Ho L udmudact ¢lked dbYTHFRP Aljueous solution,
Corporation). For the fractionation, two solvents A

andrgb Braves B wased 0 . S6k\mntoAuma s Fras 0% 9% dyunvohugeonitrile
trifluoroacetic acid (TFA) aqueous solution, and
agBebuvenscBiwasn a The0584 bynweod sieeuTEALTRYehlyw Voh iitel vent A.
acetonitrile aqueous solution. The col umm was
Af@qui inbeatédowat hadpleentha prapoetionnpéctphyeat B was
anpl e, the proportion of Solvent B was i ncreased
lnprﬁéaﬁﬁyl@ae%@% e 1895 im. 16'h minler The EsALCAmNERED two
kokum taste |npart|ng function and_the threshold
[

Peégﬁugeaﬁ gralyrpeopdphi aBsLantSYHe pépardd

Ch(fﬁ Br E PR Ey e RGO GTy Co SRS AT o bR ign that the
e RBE AN B AR G R Bl Dty BAbAL B, 147,
iy SR AP Ay VR s 1.
crGEPRTTE SUE ool Ut fBlobb, calcenly eyien) Lheyeohas,
1328d E@@tz',d%'l'a', wagoadded4t 010R8, 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 the 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 Sequence formulas (I) and
(II), respectively.

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

(II1), (IV), (V) and (VI) were obtained by synthesis using a

15



chi cken consomme soup in such that the concentration

DF4%§Q2§E E§9§ ggﬁe 0. 1 ppb to 100 ppm by wei ght upon.

trol, a non-added chi cken consome
soup was prepar ed. For each of the three
gl ycopepti des and peptide, organol eptic eval uation
was carried out by 16 taste panelists according to a

“4@@hr%gpﬁﬁagpgphﬁaesaggkv(3gspe§g8§h§g§he bt §8805¢

onger oku S will

Blggyéﬁgﬁ@ 'nfBE@oP@B'Bg%ﬁgr%§?&ﬁaaﬁy k@végg gﬁgse HPLC

or ganol epfic eval uati a S|gm

“@h&ﬁ@heB@©”|nmEﬁﬁfﬁEE@EEdCB?S?QSQM @99?89a%§0n For the
DF4394/ EP, SG C- 191 @ ycopepti I or Pep ide 171

frhBtiBRaCaASH, WORs sd Neen €ONC AR Bt LhoPethecgof saS;chiPROwas
by wei ght or nore upon eating. Therefore, the | ower

a 0]0%% paf vbbemé hiestolsk yvaddiel Wasiget TED) dguddud¥olution,
wei ght. Table 1: Eval uation of chicken consomme soup

an@rsil6)e @oRwarsad OV e SEanpabating @ FERPRbat vourM@auBtonitrile
addedor ganol epti ¢ organol epti c organol eptic eval uati on

agtiestis Aeviltuatn on Tthes to Bemal weed iegmiflebiraCeNowi flddexdGdnt A.
t i d e INon-addede | ti d e I | Non-addedPeptide | |

Afperppbdeesingoalsemppb21ahe2psopgrBiongof Soivent B was

b016***016***214** 1.0 ppnD16***016***016*** 100
Pp
ingpgpsedoigrearly to 100% in 167 min.

In corder to confirm the kokumi taste imparting function
and the threshold value of the glycopeptides and the peptide
represented by Sequence formulas (I} to (III) (hereinafter, the
glycopeptides and the peptide represented by Ssequence formulas
(I) to (III) may also be referred to as Glycopeptide I,
Glycopeptide II, and Peptide III, respectively), Glycopeptide
I and Glycopeptide II 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 III 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 prepared. For each of
the three glycopeptides and peptide, organoleptic evaluation
was 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

16



(***: Significance level of 01% **: Significance

I f 1 Significance level of 5%)

DFéEé (r%? Sé/%ngge I mprovi ng Function of dycopeptides
and Peptide> In order to verify a taste inproving
function for solutions having five basic tastes,

d ycopeptide I, dycopeptide Il, and Peptide Il were
Lwel d u of .1 p y h
LYESPEELANE! ¥ B0 L. B0,rSHRUSE of o 10R PG, BYHEL 8Pk

coﬁ@&HEkQEmoﬁ théég ¥y e b%%ﬁlun] %pékQQ5féqgﬂﬁpg§tlng

sol ution, y weig -tartarat
Th8dHegus, §HEU16QQI Pllglt% Boh RIS TRAGE RAMGRE was set to

aqueous solution, a 0. 9% by weight sodium chloride
1 pEHEeBYSwEQLHEI ON, and a 0. 1% by weight caffeine

aqueous solution. Each resulting solution was

subj ected to organol eptic eval uati on usi ng non-added

aqueous 17 DF4394/EP, SG C- 191 sol utions as the

control s i nlabie! fxpluatinnpibickaasonsemmesonp il ept i ¢
eval uation of Eympaeivel. |As Gomgmative, it wWdempaune
that all the thiRfoletikcopept basolsptie Pept i deyandepiiche
ef Ams&nt 8dded! RIS N et &yaphdnisd B elaiztiéh tedt 0d

that the t glryc LHES enndn;i, [tirer—taste
<E.xarrp| e 3: N?Hsadded 5&?3;\_‘4 J‘m@n-ﬂddﬁd d’ l@:iﬂ\loh-lvﬂdﬁd nghd&lil
| —erder—torverify atamcirr“rm & Uneti-on

"NenPd PPl (a sbup [fdé J panése hod le)| in’the saﬁe
MANNeN pdb |n the orgaﬁo‘lept IQC evakyatijon gf Etangte
1,—t tnree -yt " ne—pepiiderwete—eqe
aidec8 PRP an| andtint ofﬁg“ % frg*ﬁt to I@’Entsudﬁ

PT
f

taroy

=h

epat}@ﬁmac,ord’nng t dpthe fOI0mJ| at g™ [shogn in tger
W |(D|e 2 [Eactr TesuttTnygsotutron was 167
sub PR D arganol epticl eval uafion hy! 160t astie
paﬁ | $|gmlfg:ance 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, Glycopeptide I,
Glycopeptide 1I, and Peptide III were respectively added in an
amount of 100 ppb by weight to a 0.45% by weight sodium glutamate
agueous solution; a 0.05% by weight sodium inosinate agueous
solution, a 0.06% by weight sodium dl-tartarate agqueous
solution, a 2.4% by weight sagcharose aqueous 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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according to a paired conparison test, using non-added
u control. The results are shown in the

F%{% c{\#ﬁr‘ig%ltlg’ . Table 2: Formul ation of "Mentsuyu"

Mat eri al sConposition (w. % Soy saucel5.0 Sugar6.0

Soup stock of dried bonito (manufactured by A inonoto
Co., Inc. 4.0 under the product name of

" I

sSauce, sugar solp”st

or\@%ﬁ%l@?ﬁ%@ (Wigfua% g eat eo{?fjet |1n t e{”e_’[s‘]?our t:|.tE%éas found

resulting m xture was 85

4394/ nh
B, SHCEL ot e BN o et ect o

impheaiakeRledr #arRekephhCcebganeherti C saya Lt%@"t' ‘Eﬁet egb
Aeval uati on test Beval uation test C Non- ad

glgNepcpddede yvaNancaddedbepti daskkl 1 11
pept.i depepti de Stronger

<Example 3: Taste Improving Function for “Mentsuyu”>

In order to verify a taste improving function for
“"Mentsuyu” (a soup 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 orgaﬁoleptic evaluation by 16 taste panelists
according to a paired comparison test, using non-added Mentsuyu
as the control. The results are shown in the following Table

3.

Table 2: Formulation of “Mentsuyu”

Materials - | Composition (wt. %)
Soy sauce 15.0

Sugar _ 6.0

Soup stock of dried bonito

(manufactured by Afinomoto Co., Inc. 4.0

under the product name of “Ichibandashi-katsuodashi”)

Table Salt 1.5

Water 73.5

Total 100.0

Soy sauce, sugar, soup stock and table salt were mixed with, and
dissolved in, water, and the resuiting mixture was heated at 85°C for 1 hour.
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Si gni ficance | evel
Function for
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(**: Significance level of 0.1%; **: Significance level of 1%; and *: Significance level of 5%.)

<Example 4: Taste Improving Function for Cheese Sauce>

In order to verify a‘taéte 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.
Fach of the sauces added with one of the three glycopeptides
and peptide was subjected to organoleptic evaluationby 14 taste
panelists according toc 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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Water47.5 Total 100.0 Heat-stirred until creany, and
n used. ;Table 5: Evaluation of cheese sauce (n=14)
E‘ﬁéﬁgt ﬁgééoﬂr}%r ati veConparative

or ganol epti corganol epti corganol epti ¢ eval uati on test

Aeval uation test Bevaluation test C Non-addedd yco- t

Non- addedhNon- addedPeptide Il de | ide |li 1ia

Stronger014***212*212* "kokum " taste

Conment s- Aftert aste- Tast e was- Taste was

| ast ed. expanded, eXapend Edrmulatidiof Si gni fi cance I evel of
0.1% **: Significance | evel ofheddsagged *:

Si gni ficance | eve [ 5% J~<E 3, Taste | nproving
Function for Beef Mﬂ@“g’grf ‘Conﬁ)@ﬂr 4@’}' A verify a taste
i mprovi ng functi gbhéese a ¢onmed&lal |y avail abl e beef
extract (manufact or do I'n the sane manner
as in the organol Eé@ﬁg%q{l, dat 'néf‘g‘ of Exanple 1, the
three gl ycopepti c@&e@irﬂlmpeptl delfer e edch added in an
anmount of 10 ppb Wété{VEI ghtl to 4175)eef extract sol ution
f or mul at ed accor\.ull to—the |||/\|||9 Fatfi o shown in the
foll owi ng Tabl e ETOta|Each nesull®3¥g sol yti on was
subj ect ed t o or gahedtefwrédountil creamy, and

then used.

Table 5: Evaluation of cheese sauce (n=14)

Comparative ~ Comparative Comparative
organoleptic ~ organoleptic organoleptic
evaluation test A gvaluation test B evaluation test C
Glyco- Giyco- .
Non-added | peptide | Non-added peptide I Non-added | Peptide i
Stronger - * *
Aftertaste Taste was Taste was
Comments ] lasted. } expanded. i expanded.

(*™*: Significance level of 0.1%; **: Significance level 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

~in the same manner as in the organoleptic evaluation of Example

1, the three glycopeptides and peptide were each added in an

{manufactured by Bordon)

amount of 10 ppb by weight to a beef extract solution formulated

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

Fach resulting solution was. subjected to organoleptic

evaluation by 16 taste panelists according tc a paired

comparison test, using the non-added beef extract solution as
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eval uation by 16 taste paneli sts accor di ng to a paired
(S e usi ng the non-added beef extract
D@%%??ghgg’ghng&%%/ EP, SG C- 191 the control. The
results are shown in the followi ng Table 7. Table 6:
Formul ati on of beef extract sol ution
Mat eri al sConposition (w. % Beef extract 210

TR RGLT h n Fa el L 2o gL e

Eval uati on of beef extract solution (n=16)
Conpar at i veConpar at i veConpar ati ve
or ganol ept i cor dable6:dptrudaiiog afbebigxiract seutmhuat i on t est

Aeval uation t Beval uation . %y | Non- addedd
Non- addedd y M Rt ty%) i e aep
St r onger 115* x| Beafgxiach

(manufacfured by Bordon) 20

Table salt 02
Hot water 978
Total 100.0

Stir-dissolved, and then used.

Table 7: Evaluation of beef extract solution (n=16)

Coimparative Comparative Comparative
organcleptic organoleptic organoleptic
evaluation test A evaluation test B evaluation test C

Glyco- Glyco- ,
Non-added peptide | Non-added peptide | Non-added | Peptide il

Stronger e * *
“kokumi” taste 1 15 3 13 3 13

Lackof | Tightened | Lackof |Tastewas| Lackof |Tastewas
thickness | in aftertaste | thickness | spread. | thickness | spread.

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

Comments

<Example 6: Taste Improving Function for “Mentsuyu”>

In order toverify the taste improving function of a liguid
comprising enzymatically decomposed wheat gluten, that is, a
seasoning containing the three glycopleptides and peptide, for
Mentsuyu in the same manner as in the organoleptic evaluation
of Example 1, the seasoning comprising enzymatically decomposed
wheat gluten (that is, the decolorized liquid of 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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"kokum " taste CommentsLack of Ti ght enedLack of Taste

fTaste was thicknessin
DF\Q&?@?&E’S%@[@F rjressspread t hi cknessspread. (***:
Significance level of 0.1 % **: Significance |evel of

11% and *: Significance |level of 5%) <Exanple 6:
Taste I nproving Function for "l\/bntsuyu > In order to

fy id .
ca ?E%d oh@eb§a§ gQro§€ﬁ%lng%t %0% eat %u?eﬁalfﬁgt

I Sing nzynat cal ecomnpose

coh%gr%so%?gégeforsfﬁ@%ﬁk@h%%—%@%ﬁhhﬁgﬁtgh§80§§gﬂkg%%ntrol.

pepti ntsuyu in

ThieN®e@198R0LeR! ishog¥ak Hathan £of o%&agp hephe Bhe
seasoni ng conprising enzynatical Iy deconposed wheat

gluten (that is, the decolorized liquid of Exanple 1
from which the activated carbon had been renoved) was
added i n an anuable 8:divaldatibtobimentsly’ré=P@) Ment suyu

prepared accprding to the(:onipafdﬂw:ﬁ mlenf0Wh i n Tabl e
2. Organol eptic eval uation rf?g 84/ EP] SG C--191

carried out py 20 taste palleu LaEr& éﬂfcé‘il ngito a
&m II Ment suyu
as the contrpl. The f 1e

paired conpprison tes

A
fol |l ow ng TabL?SJa-k ‘qrent suyu”
(n=20) Conpaf atioigeny qanolgeptl ¢ evalzgfail on { est
Enzymat i cal | YKl 8@ ddeconposed wheat luten |iquid,

added. Strong * % & 1" | t Becamedbickent sLack of
uni ty, Becane %%r%nts r[n%E mt\’/ déidity provided.

{***: Significance level of 0.1%;
**: Significance level of 1%; and
*: Significance level of §%.)

<Example 7: Taste Improving Function for Cheese Sauce>

In order to verify the taste improving function of the
ligquid 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, the seasoning comprising enzymatically
decomposed wheat gluten (that is, the powdered seasoning of
Example 1 formed from the decoleorized 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.

22



{*** * k-

Significance | evel of 0.1% Si gni ficance
f . Significance |evel of 5%)
DF%E%%%E% S#/%Tigge | mprovi ng Function for Cheese Sauce>
In order to verify the taste inproving function of the
liquid conprising enzynmatically deconposed wheat
gluten, that 1is, a seasoning containing the three
gl ycopepti des and peptide, for cheese sauce in the
same nmanner as in the organoleptic evaluation of

gxamol e 1EJI t he T&ﬁ@g%mmsoﬁ@mfees‘e aflceAZA0aL | cgl l'y
econpose reat gtuter wehgr e
seasoni ng of | Exanpl el \C¢@%@h Q@ﬁﬁﬁ@%

decol ori zed. |iquid frcnﬁmhlh_ d carbon
had been renmpved) was jadded inp aEZymalsAl of 0. 05% by
wei ght to a gheese sayblen-pidegndewmuessdmiipaig to the
formul ati on shown in Tabl e 4. | @uieakaidegdded. leval uati on

was carried
pai red conpa

‘kekomi' st

odtirodmer 20 t aste

usi ng

hanel i

t,s accao
t he n- added

sauce as the

control.

The re

Slaste vad Bxbahdta)

rding to a
cheese
in the

foll owi ng Ta
Eval uation o

| ongnents DF43'94/ ShetiAsGdRhehab! € 9:

(..neegiﬁ S I{E\fekllbf /lpdl atrve
organol eptic eval u | iéﬁ n%g a@?l
Non- addeddeconposed ﬁggg ﬂ%%p added.
St ronger 020*** " koku ”%@?%bw% ks Taste was
expanded. Titer was strengthen.

<Example 8: Taste Improving Function for Beef Extract>
Inorder toverify the taste improving function of a liquid
comprising enzymatically decomposed wheat gluten, that is, a
seasoning containing the three glycopeptides and peptide, for
a commercially 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.
Organoleptic evaluation was carried out by 16 taste panelists
according to a paired comparison test, using the non-added beef
The results are shown in the

extract solution as a control.

following Table 10.
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(***. Significance level of 0.1% **: Significance
I [,_of 1% Significance |evel of 5%) <Exanple
DF§S§$5§PESF6% gQSng Function for Beef Extract> In order
to verify the taste inproving function of a liquid
conprising enzymatically deconposed wheat gl uten, that
is, a seasoning containing the three glycopeptides
and peptide, for a comercially avail abl e beef
extract in the same manner as in the organol eptic

eval uati on ofabiexABYaualion 4BEIBRARIDILIG GETG)T i S| Ng

enzymati cal -y ucbuupuacu , | mat—jl s, t he
powder ed segsoni ng of Excl0 ppil’au\% gql;[a l56¢r omlt he
decol orized| Iiquid fremwhith ﬂlQE t "a* ed carbon

had been repoved) wag added ERymasal of 0. 01% by
wei ght to a} beef ext dber-adsigd ut ﬂ@ﬁmP‘?S@ﬂWD?%ted
according tp the mixilng ratip ghientiquidyadigd g 6.

Organol epti ¢ &treigent ifon s carri eWt by 16 taste
panel i sts Hiskomdtasg|t o paj red conparison |test,

usi ng the npn-added DegtknesXt r Taéte %88 tHrég@n ds a
control. The GosdAntss |ar %S§homnh,{mtﬂggswrr{)médow ng Table

10. 23 DF439%4rEPR, Sﬁa G f’ﬁ i o on of beef
extract solution (hzlh {"Eﬁ@ ganol eptic

"IE-@—

eval uation test Enzyy decorrposed

wheat gluten |iquid, 14** "kokumi "

taste Conment sThi ckness- Taste was spread.
<BExample 9: Taste Improving Function for Tomato Soup>

Inorder toverify 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 from 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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| essContinuity was provided. {***: Signi ficance |evel

ordgiy e 130

el

gni ficance | evel
of 5% ) <Exanple 9: Taste |nproving

of 1 %

and *:

Function for Tomato Soup> In order to verify the taste

i mproving function of a liquid
enzymati cal | y deconposed wheat gl uten,

conpri si

t hat

ng

is, a

seasoni ng containing the three glycopeptides and

peptide, for

t he organol epti c Tablel&bimutatiof ofExanpl e 1,

a tomato soup in the sane manner as in

t he

seasoni ng conprising enzynati cafdnyato sagonposed wheat

gluten (that is, : ov\ue'ﬁﬁ, of Exanple 1
formed fromthe edfgeg'!ag(i zed ,@ﬁﬁ@ tho whi ch t he
activated car bon|Thmalojdeen renowed) was added in an
anount of O. 05°>%§ar\/\/e| ghtjto aqiggmato soup prepared
accordi ng to the—Fermtatten—shown—in—the fol | ow ng
Tabl e 11. O ganolSkjpimed mikyal uat 188 was ¢arried out by
16 taste panel i strptAsagesli Ng toqga paired conparison
test, using the 10 -aqdcd otret otp—as the control.
The results are_s_ﬁﬂﬁtﬁﬁ_n_ue priséwi ng Table 12. 24
DF4394/ EP, SG C- 1MS@abl e 11: Fo0s30l ati op of Tomato sou
Mat'eri al sConposi. .e I PR . g 10 ho jurte60. 00
Sugar 1. 80 Ski nme FRECY 0| ot a starchl. 60 Tabl e
sal t 0. 60 MSQ). 30| 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: Evailuation of Tomato soup (n=16)

Comparative organcleptic
~_evaluation test

Enzymatically

Non-added | decomposed wheat
gluten liquid, added
Stronger 1 15+

“kokumi” taste

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

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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Yeast extract0.20 Onion powder0.17 Garlic powder0. 01
Panpr,i er (.01 Carrot powder0.01 water33. 60

DF?%@&V?%@%%%%D#%§OIved and heat-stirred, and then
used. Table 12: Evaluation of Tomato soup (n= 16)

Conparative organol eptic evaluation test Enzymatically
Non- addeddeconposed wheat gluten |iquid, added

r115*** " i U d
thé%éf’.”%ga@ﬁ@%ﬁ&?@ﬁ&&ﬂéﬁ@ﬁ% RN Re i VBB ARS8 ana
f I | f 19 f
peptigh: Stom SPVBR L bis e i thelllne maBRll LeCaREne

or%%ﬁo%%?ﬁ%gﬁneggfﬁﬁloé Q)foﬁggr'h {9 1verthtayse££‘§ort1ﬂ§é Comprising

I"nprov function a seas nlnd conprisin

eng ﬁﬁ%@EbQQg YOG @%%%e%hﬁﬁ%ablﬁkghthh%Q is,. a powdered
4394/ EP (?C}19 that Is, a’“seasoning containing the

sehBbaengl ¥eapepipes ﬁagme@eﬂ%nd%ef 8Ec80¥PeaBdPRSh i d From
the same manner as in
which the 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 by 13 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
ISl e mati cally deconposed wheat gl uten

DFggﬁgt/LEi%sggécﬁg%ered seasoni ng of Exanple 1 forned

fromthe decolorized liquid from which the activated

carbon had been renpved) was added in an anount of

0. 05% by weight to a soybean paste-flavored soup for

Chi nese noodl e prepared according to the formul ation

shown in the followi ng Table 13. Organol eptic

eval uation was Tatde t3: Esrmutatisn dfyiotladuécast e panel i sts

according to a paired conpagéypedn faeRisolutignsi ng t he

non- added soyhb ste-fravo @fy | Chi nese
noodl e as the m& aQIé‘ —TFhe reé@ﬂqoémbay‘@‘s@)m in the
fol | owi ng TalSeybean p@ﬁe DF4394/ ER0$G/ C- 191 Table 13:
Fornul ati on of|ghptsagueous Materi glggConposition (w .
% Soybean pas - : 3. 00 Tabl e
sal t 0. 80 MBG2.|2893ucl ei ¢ aci d (I NP#004 Chilcken
extract0. 90 Pamipiedir act1. 30| Garl |Qc30past e(. 89 G nger
past e0. 20 Wi t eppet 0-65—~Capsteympowder 0. 05
Lar d4. 40 Veget EE& Ll _(sesane) 1. &0

Nucleic acid (IN) 0.04

Chicken exiract 0.90

Pork extract 1.30

Garlic paste 0.89

Ginger paste 0.20

White pepper 0.06

Capsicum powder 0.05

Lard 440

Vegetable oil (sesame) 1.30

Hot water 83.36

Total - 100.0

Used after stir-dissolved.

Table 14: Evaiuation of hot aqueous soybean
paste solution (n=13)
Comparative organoleptic
~evaluation test
Enzymatically
Non-added| decomposed wheat
gluten liquid, added
Stronger i
‘kokumi" taste 0 3

Unity and ripe feeling
were provided.
{***. Significance level of 0.1%;
**: Significance level of 1%; and
*: Significance level of 5%.)

Comments -
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Hot wat er 63. 36 Total 100.0 Used after stir-dissolved.

Tahl e _14: Eval uation of hot aqueous soybean
DF&%’%&&F i C6|légnoi eptic evaluation test Enzymatically

Non- addeddeconposed wheat gluten |iquid, added
Stronger013*** "kokum " taste Comrents-Unity and ripe
feeling were provided. (***: Significance |level of 0.1

<efpge, ORISR, Plobh oAndc S8LOnELLsa0eS

DF43%6/%Egggygéégééigyagpkgsﬂé:i gg%S%hng8M¢§90n foFea

Functio act > n or o verl a tas

cohme&%\iiaag%%gg&hgmé%%éf%%%g aar&%@a%ﬂ&kécﬁ 8brdon)

extract ( actured by - in the sane manner

in@8hé B AREMOhHBRA £RN £n&\AIAd 110 EXaTRLE I od off BRample
gl ycopepti des and peptides Tisted in the follow ng

1, Teod @1%%)5@@&&@@%@5&&@&& ansaBRUH tak A& PRPind Table

ppm or ppm by weight to beef extract solutions
15f, oneeatadhageaedi g 40 &beuntl &f NOO rEdih 0 SHWM dr 100 ppm

Tabl e 6 above. Each resulting solution was subjected
bytweDylganal eptt eevalatasbdot bynidfdasl b ipahekicetrsing to the
mixing ratico 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
extract solution as the control. The results are also shown
in the following Table 15.

Incidentally, in the Table 15 indicating the results,
Marks A, O and OO0 represent “Equal or inferior in the kokumi
taste to the control”, “Stronger in the kokumi taste than the

control”, and.“Remarkably'strOngx‘in the kokumi taste than the

control”, respectively.

Table 15: Evaluation of beef extract

Samples 10 ppb | 1 ppm{ 100 ppm
Glycopeptide | 00 | 00 00
Peptide [Il (Val-Asn-His-Thr})| OO0 | OO 00
Val-Asn-His Q Q0 00
Asn-His-Thr 0 |00} 00
Val-Asn A A A
Asn-His 0 0 00
Val-Gin A A A
His-Ser A A A
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accdrding to a paired conparison test, using the
v e e extract solution as the control. The
DF?@ES??? gﬁz%aﬁg% shown in the follow ng Table 15.
Incidentally, in the Table 15 indicating the results,
Marks L, O and 00 represent "Equal or inferior in the
kokum taste to the control”, "Stronger in the kokum

taste than the 5 y stronger in
t he kokum taste t#gu#%%ﬁ36%§$ lF%E%Hffggpectiver.
Tabl e 15: Eval uation of beef extract Sanplesl0 ppbl
ppmLl00 ppm d ycopepti de 1000000 Peptide 11

(Val nAsBri g ThE) PRO0PP: ¥aht AsAvELe90000i ¢ is possible to
Asn- H s- Thr 00000 Val - Asn?*AA " Asn- Hi s0000 Val - G hAAA

prbivs daed Y1y cdpeitd 3244 it/ S§=2Coepf1dbndUisdr hake the function
Appllcablllty According to the present invention, it

ofi smpagsibbeat @okpmavideta gbycopapt wdenaaddetl 8hereto.
pepti de which have the function of inmparting a kokum
Futabee, t actoodsnytten taddede s et eiroventHunt heét, i ageordilige to
to the present invention, it is possible to provide a
prowadenengeesnningi rgnthénghycspepuildeoprptddet hed/or the
peptide, which has a strong effect of inproving taste
pe@@éﬁeaswhtﬁh hapa isdrooly epecti a§ inereokugitass esuah as
oods. Furthernore, according to the present
thpn§gﬁp¢éﬁn pf p@pﬁ§§§p§|§he 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 of foods
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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to inpart a kokum taste to a food and inprove the
aste of foods by directly adding such a gl ycopeptide

t
DFéﬁgﬂdﬁPp§§Vﬁ6é9@o foods or by adding a seasoning

whi ch contains such a glycopeptide and/or peptide to
a food. 29 DF4394/EP, SG C-191 CLAIMS 1. A
gl ycopepti de or peptide having the chem cal structure

represented by the follo @.neral formula Ceneral
formula (a) A-Asn-Hi s- nggﬁ% §: wherein Asn and Hi s
represent an asparagi ne residue and a histidine
residue, respectively, X represents a hydrogen atom

hai | ' den .
repr 5ot EPERk e LR E5E b PR TS Medhioay
stheshdue. 2prAsaRihady fth@p?%ﬁ%%%iﬁgﬁ%%ﬂgka&agggm Qa2 (a):
food or a “seasoning ich nmethod c rises adding to

said food or said qggﬁg%ﬂtgqﬁq%qaglycopeptide and/ or

pepti de as set forth In i'n”such that said

gl ycopepti de and/ or Aepta LRFF contained in an
anount of 1 ppb to 1;A O(ﬁggﬁn“(i%/ , insaid food or

seasoning. 3. A nmethod of |[inmparting a kokum taste to
a food which conprises adding the seasoning as set
forth in daim2 in sudk-dthat it shall be contained
in an anpunt of 0.01-10% (ww, in said food. 4. A
whgirgdopéphni dadoHipepepdeskati ag tlpacheinealresituectnde a
represented by the follow ng general formula (b):
histidine residue, respectively, X represents a hydrogen atom
or a sugar chain, and A and B each independently represent a
hydrogen atom or an optional amino acid residue,

2. 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 1 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.

3. A method of impartiné'a kokumi taste to a food which
comprises adding the seasoning as set forth in Claim 2 in such
that it shall be contained in an amount of 0.01-10% (w/w), in
salid food.

4. A glycopeptide or peptide having the chemical

structure represented by the following general formula (b):
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30 DF4394/EP, SG G- 191 General formula (b) Val - Asn-

i.S- Thr wherein Val, Asn, Hs and Thr represent a
Dd%% ﬁﬁgPrébfgﬁé?lan aspar agi ne resi due, a histidine
resi due, and a threonine residue, respectively, X
represents a hydrogen atomor a sugar chain. 5. A
nmet hod of inparting a kokum taste to a food or a
seasoni ng whi ch net hod coppri ses ding to said food
or said seasoning, Q!rag?qr 8o de and/ or peptide

as set forth in fm 410 S that said
gl ycopepti de and/ o e_ptA E'_sﬁggl_ I contained in an

anmount of 1 ppb to 1, 000|ppm (W w) , in said food or
seasoning. 6. A nmethod of |[inparting a kokum taste to
a food which conprises{adlding the seasoni ng as set
forth in daim5 in such that it shall be contained

whichtedd EDUNASA] 0i01add Phi Wehresddt 3 ifiROGeshd®, an
gl ycopeptide or peptide having the chem cal structure

asbaphgseet edshutheaf akkewdngeSeaueace, f ahAukathlkonine
(r), (rer)y, (rvy, (V) or (VI): 31 DF4394/EP, SE C 191

reSequencecépentlve () XVakprasentl s-hlidrddngytManor a sugar
G cNAc - G cNAc Mangy

chain. .

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

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

7. A glycopeptidé or peptide having the chemical
structure represented by the following Sequence formula (I),

(IT), (III), (IV), (V) or (VI):
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Xyl Fuc Sequence formula (I1) Val -- Asn-His-Thr Man
A cNAc Xyl Fuc Sequence formula (111)
D%&&éﬁ&#\;@ftn&% (1V) Val - Asn- His-Thr Val -- Asn-
H s Sequence formula (V) Sequence fornmula NO
Asn-Hi s-Thr Asn- His wherein Val, Asn, H's, and Thr
have the sanme neanings as in the general fornmula (b)
gi ven above, and d cNAc represents an
N-acetyl - gl ucosam ne residue, Fuc represents a fucose
resi due, S g2 mannose res Xyl
repr esentsgugegésggg regll)due rg f 'E‘Uaﬁiﬁ—lnfﬁﬁrtl ng
a kokum taste to a food or a seasonj ng whi ch nethod
conpri smgna\dl ng to sal d food or saidl seasoning, at

| east one of §p‘$§e ti des having
the ch fgﬂ’stlr ucture represen y the sequence
forrrulg“? , (1), (I(\]ﬁ: (\/) or (VI) in such
that said gl yco ept| de (s) and/or peptide (s) shall
be contained in an anmount of 1 ppb to 32 DE4394/ EP,
SG G191 1,000 ppm (ww), in said food or seasoning.
9. A net Bequehcerformiladily kokya] i ARt Kig-{ PR}

whi ch conprises adding the seasoningjas set forth in
Clalm?wln such that it shall be confained in an
“anmount MAMNB.01-10 0 (vv/vv) in said food. 10. The
food or seasoMaiy— GlaNAE o GdeNAc+hste has been

i mparted by anyl one of the mathodis as set forth in

C ai s Xyl Fuc
Sequence formula (I1I) Sequence formula (IV)
Val— Asn—His-—Thr Val-— Asn—His
Sequence formula (V) Sequence formula (VI)
Asn—His—Thr Asn—His

wherein Val, Asn, His, and Thr have the same meanings as in the
generél 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.

8. A method of imparting a kokumi taste to a food or a
séasoning which method comprises adding to said food or said
seasoning, at least one of the glycopeptides and peptides having
the chemical structure represented by the sequence formula (I),
(II), (ITII}, (IV), (V) or (VI) in such that said glycopeptide (s}

and/or peptide(s) shall be contained in an amount of 1 ppb to

32



2-3, 5-6 and 8-9. 33
DF43%4/EP, SG/C~191

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

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

10. The food or séasoning to which a kokumi taste has
been imparted by any one of the methods as set forth in Claims

2-3, 5-6 and 8-9.
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