TASTE- | MPROVI NG PEPTI DE TECHNI CAL FI ELD [ 0001] The present
invention relates to a taste-inproving agent containing a specific peptide
and a food obtained by adding the sane thereto. BACKGROUND ART [0002]

Wth dietary diversification and increasing consciousness towards safety,
security and health in recent years, many aci dul ous foods have been
provided in particular. Much i nportance has been placed on acids
such as acetic acid and lactic acid not only because acids inprove the
shelf life, but also as a heakth-efpentedcf eegrrpbewever, if a sourness, a
bitter taste, an astringent taste, a harsh taste or the like is too strong,
it becones difficult to eat the food. For exanple, there arises the problem
that when a fernented mlk drink is stored over a |ong period of tineg,
fernent at l.pp ﬁEggge?§E£Bo much and the sourness becones too strong to
appreci ate. ?n addition, froma viewoint of dieting, artificial sweeteners
wth femeioggigries tend to be frequently used for a sweet taste. However,
artificial sweeteners have a distinctively bad aftertaste and reduce

pal atability, ich is problematic. [0003 Al though the taste of
pepti des has | \gﬂbe Q&&?eé&aﬁflﬁgg?lﬁﬁn%}o‘?t?%éq ﬁvteassﬁeg_aftlﬁ"po]%%vjé?% %4t ed to
the bitter taste of peptides or related to thod for, jnproving the
bitter taSPRtFNOhIPEt éﬁ?caééﬁr@?ﬁtﬁd%ﬁ@%at%ﬂﬁﬁgéﬁﬁéﬁd ﬁi)’.acgll?‘%éh@t her
hand, as peptides |eading to inprovenent of the quality and val ue of food
and dri nkSapeptieE’teuch as 4-resi due peptide represented by
Tyr-Au-Qu-Au or Tyr-Au-d u-Asp found during hydrolysis of an extraction
residue of dried and fernented fish (Patent Docunent 2), the peptides with
nore than 11 residues such as

Al a- Pr o- PPACHGROWND-RB- J u-Val -H s-J u-Val -Val  found in a water extract

of pork (Patent Docunent 3), the peptides having the sequence Trp-Val,
Trp-Tyr, [Q@6ATp, Trp-Ile, Trp-Leu or Qu-lle-Leu, respectively, which were
found in an enzymatic deconposition product of mlk protein such as

a-l act al bum n, vainch hiive: art astwe 1 31pf Dva thijoref diedt isucdaasngnhanci ng a

ri chness, a savory taste (umam ) and a sense of volune (Patent Docunent 4),

and the peptiddesusdds acomd egsl e foey ghseofir200 £0d20<800hobhairaednly
hydrol yzi ng al bunen (Patent Docunent 5) are known. However, the

t ast e- i npyd N riRgeNES ideseriisbedon hiee ahome grdwtRdl ant paekeky1Bave an
effect of inparting or enhancing a richness and a savory taste (umam ), or

their other tastfH ARERWLRG RS hast Bedhep Notedl MRy S fdudienls 2Bepeei al ly,

a sourness-masking effect and an aftertaste-inproving effect of an

artifiCi%kﬂ%%@@kﬁﬂ%%t@%eahﬂ§u£££C&ﬁi§-because acids improve the shelf
life, but also as a health-oriented food. However, if a
sourness, a bitter taste, an astringent taste, a harsh taste
or the like is too strong, it becomes difficult to eat the food.
For example, there arises the problem that when a fermentedmilk
drink is stored over a long period of time, fermentation
proceeds too much and the sourness becomes too strong to
appreciate. In addition, from a viewpoint of dieting,
artificial sweeteners with fewer calories tend to be frequently

used for a sweet taste. However, artificial sweeteners have

a distinctively bad aftertaste and reduce palatability, which



In addition, it is also reported that Ile-Pro-Pro or Val-Pro-Pro which is a

tri peptide having an angi ot ensi n-converting enzyne inhibitory activity is
used as an anti-stress agent (see Patent Docunent 6). However, these
peptides are different fromthe peptide of the present invention and a
taste-inproving effect is not reported. CI TATION LI ST PATENT DOCUMENTS

[ 0004] Pat ent Docunent 1. JP 3-168066 A Patent Docunent 2: JP

2002- 255994 A
is problematic.

[0003]

Although the taste of peptides has long been examined,
many of the investigations are related to the bitter taste of
peptides or related to a method for improving the bitter taste
(Non-patent document 1 and Patent Document 1). On the other
hand, as peptides leading to improvement of the quality and
value of food and drink, peptides such as 4-residue peptide
represented by Tyr-Glu-Glu-Glu or Tyr-Glu-Glu-Asp found during
hydrolysis of an extraction residue of dried and fermented fish
(Patent Document 2), the peptides with more than 11 residues
such as Ala-Pro-Pro-Pro-Pro-Ala-Glu-Val-His-Glu-Val-Val
found in a water extract of pork (Patent Document 3), the
peptides having the sequence Trp-Val, Trp-Tyr, Tyr-Trp, Trp-Ile,
Trp-Leu or Glu-Ile-Leu, respectively, which were found in an
enzymatic decomposition product of milk protein such as
o-lactalbumin, and have a taste-improving effect such as
enhancing a richness, a savory taste (umami) and a sense of
volume (Patent Document 4), and the peptides with a molecular
weight of 200 to 20,000 obtained by hydrolyzing albumen (Patent
Document 5) are known.

However, the taste-improving agents described in the
above related art merely have an effect of imparting or
enhancing a richness and a savory taste (umami), or their other

taste-improving effects are not always sufficient. Especially,



Pat ent Docurment 3: JP 2001-89500 A Patent Docunent 4: JP 2006-160649 A
Pat ent Docunent 5: JP 2005- 336067 A Pat ent

a sourness-masking effect and an aftertaste-improving effect
of an artificial sweetener are insufficient.

In addition, it is also reported that Ile-Pro-Pro or
Val-Pro-Pro which 1s a tripeptide having an
angiotensin-converting enzyme inhibitory activity is used as
an anti-stress agent (see Patent Document 6). However, these
peptides are different from the peptide of the present invention

and a taste-improving effect is not reported.
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SUMMARY OF INVENTION

TECHNICAL PROBLEM



Docunent 6: JP 11-100328 A NON- PATENT DOCUMENT [ 0005] Non- Pat ent
Docunent 1: J. Agric. Food. Chem 2006, 54, 10102-10111 SUWMARY OF

| NVENTI ON TECHNI CAL PROBLEM [ 0006] An obj ect of the present
invention is to provide a m | k-derived peptide having a taste-inproving
effect and a taste-inprovingagentcont ai ni ngthesane, and to provide a food
containing the sane. SOLUTI ON TO PROBLEM [ 0007] The present
inventors focused attention on a taste-inproving effect by a dairy product
and intenspyeky studied to find that a hydrolysate of mlk protein also has
a simlar effect. As a result of further investigations, the present

inventors foundaf hats@-epsei £he peptide haseA-$LH0NY t8ShHesMREOYI NG
ef fect. Accordingly, the present invention relates to a

taste-inp () S r LXt - i el ect ed
oot A0 08T, BOTRYLELIR.Ng 2 pTLUEEBEnl R cEERt! i 3
taste-improving agent containing the same, and to provide a food

containing the same.

SOLUTION TO PROBLEM
[0007]

The present inventors focused attention on a
taste-improving effect by a dairy product and intensively
studied to find that a hydrolysate of milk protein also has a
similar effect. As a result of further investigations, the
present inventors found that a specific peptide has a strong
taste-improving effect.

Accordingly, the present invention relates to a
taste-improving agent comprising one or a mixture of two
peptides selected from the group consisting of Val-Pro and
Leu-Leu-Leu.

In addition, the present invention relates to a food or
a drink (a food and drink) to which one or a mixture of two
peptides selected from the group consisting of Val-Pro and
Leu-Leu-Leu are added in order to improve the taste of the food.
[0008]

The present invention includes the following contents.

[1] A taste-improving agent comprising a peptide having the



In addition, the present invention relates to a food or a drink (a food and
drink) to which one or a mxture of two peptides selected fromthe group
consisting of Val-Pro and Leu-Leu-Leu are added in order to inprove the
taste of the food. [0008] The present invention includes the
follow ng contents. [1] A taste-inproving agent conprising a peptide having
the sequence Val-Pro and/or a peptide having the sequence Leu-Leu-Leu.

[2] The taste-inproving agent as set forth above in [1], wherein the mass

ratio of YahuPhee: vheupkBUah@UokrSa9peplitie havifg Bha Rexiuheeof Val-Pro
and Leu-Leu-Leu. [3] The taste-inproving agent as set forth above in [1]
or [2], whepetByVakpPro or Leu-Leu-Leu is an enzyne-treated product of mlk
or a dairy product. [4] The taste-inproving agent as set forth above in

31 uhor gbh ¢ henenzymbeL1faLed:REOLUEL: | 5<3:BEOLERtE- LEggbedpraquct . | O]

The taste-1nproving agent as set above In any one o to [4] which

has an effect of JADLOMING LHS SOUFNess. of. termented |k o Lmproying the

aftertaste of an ar I'ci al” 'sweet ener or ancing the richriess of mlKk.
EG] A food ?Hdad£%Q§F%8 % ogaggP%ﬁdgkﬁklg%gf%hLﬁhuthe taste-inmprovi ng agent
peptide)~as set 1o above“i'n"any “one F o [5] is added. [0009]
{ast o- | mpt QUi ng HOrtS (ORI UET AR CHUTY e 1 ooV ' Gy ore ar | 2 to [5)
I's added {?]}hghégggnagglgéigkbr Leu-Leu-Leu 1s an enzyme-treated

product of milk or a dairy product.

[4] The taste-improving agent as set forth above in [3],

wherein the enzyme-treated product is a protease-treated

product.

[5] The taste-improving agent as set forth above in any one

of [1] to [4] which has an effect of improving the sourness of

fermented milk, improving the aftertaste of an artificial

sweetener or enhancing the richness of milk.

[6] A food and drink (a food or a drink) to which the

taste-improving agent (peptide) as set forth above in any one

of [1] to [5] is added.

[0009]

[7] A method for improving the taste of a food and drink,

wherein the taste-improving agent (peptide) as set forth above

in any one of [1] to [5] is added to the food and drink.

[8] The method as set forth above in [7], wherein the addition

amount of the taste-improving agent is 10 ppb to 100 ppm based

on the food and drink.



[8] The method as set forth above in [7], wherein the addition anount of
the taste-inproving agent is 10 ppb to 100 ppm based on the food and dri nk.
[9] A taste-inproving conposition for food containing the peptide as set
forth above in any one of [1] to [5] and an acceptable carrier as a food.

[ 10] The taste-inproving conposition as set forth above in [9] which is a
food additive. [11] A flavor conposition containing the taste-inproving
agent (peptide) as set forth above in any one of [1] to [5]. [12] The

flavor compgsitihonaasesehptovt Agabemgoknthdi] re@ntabhi REnt aPRAMEO t1Q% of
the peptide as the taste-iInproving agent. [ 13] The flavor conposition as

set forthpahevael Bsl 1dL eprki2hpophenai Ang thaver ifgjseleqgtad fiomf he
group consisting of a mlk-based flavor, a fruit-based flavor, a

citrus-ba : i.l La-ha flavor, a coffee-based flavor, a
mestern-l?gggéﬁggg%dcgfggg%,g% Poagggrt beer/ beer-based flavor and a

t ea- based v [14] . ept.i de i . he s e |- Prao or
Leu-Leu-Lé%b?o?f%%gagiiélﬁlsfggf%b?§§¥ﬁggggﬁ§6§$?%ggﬁ?€¥? gggl %ﬁﬁfNTAGECUS
EFFECTS OF | NVENTI ON goglo g Addi tion of the taste-inproving agent of
the preseht THveRt Foh°c8n°ProVid&-a food and drink with high palatability
such as a i?gd-gng drink with the sourness pasked an g food and drink
whose aft bt thst’® OFPUAT ar TP E G OB west bAelt 1€ P fproved tmpProving
addition, the taste-ingroving agent of the present invention has a strong

t ast e- i PP hg REPEEES AndS ¢t | Iph v eRME i 138 vk fodd 'hédl tir Ifoods
whi ch have a strong sourness and are believed to be good for health,

t her eby mhk# hg THent €8EST t &PBRES br Lok i k. SFur fpEED dReFcalfoddland drink in
which lactic acid fernentation continues is stored over a |ong period of
time, theCPvorlakag dr iDFk FecoResobnsis trai el dorase&hien§ast e MRKIONGg Ndecause
its sourness becones too strong. However, addition of the taste-inproving
agent of adenpresent invention can inprove the sourness, which al so enabl es
extension of the period which a mlk fernmented product is suitable for
eati ng andldri rikienglavpradengeont icn rees¢hd dradst ebonpriovil g ] agentl 20f, t he
present invention can inprove the aftertaste of an artificial sweetener,
additi on wemniard i ficvatr bseetboetcbetoomstpoessiblip wohhostingduci ag

pal atability, thereby providing a diet food with an excellent taste.

Furt her, rtiextissded ifmpkovi, g fagentbaketihel preseatcitmeitb e € onproses a di -
or tripeptide which is easily produced by chem cal synthesis. Therefore, an
I nexpensiyeyaid safits d a8t €1 4 FPF VA NG APEELLE3Bdbe1 predyced industrial ly.

western-liquor-based flavor, a low-malt beer/beer-based
flavor and a tea-based flavor.
[14] A peptide having the sequence Val~-Pro or Leu-Leu-Leu for

use as a taste-improving composition for food.

ADVANTAGEOUS EFFECTS OF INVENTION
[0010]

Addition of the taste-improving agent of the present
invention can provide a food and drink with high palatability
such as a food and drink with the sourness masked and a food

and drink whose aftertaste of an artificial sweetener 1s



MODES FOR CARRYI NG QUT THE | NVENTI ON [ 0011] Hereinafter, the present
invention wll be described in detail. The peptide used in the
present invention nay be prepared by a chem cal synthesis nethod such as a
sol i d- phase nethod and a |iquid-phase nmethod using a peptide synthesizer
and may be prepared using genetic engineering technique or enzymatic

engi neering techni que. Thus produced peptide is used as a free peptide,
however, it may al so be a carboxyl ate thereof or may al so be an al kyl ester
havi ng ar e¥pdo¥etio 10 carbon atons such as a nethyl ester and an ethyl
ester. Although the am no group at the amno termnal end is preferably

free, it may al 89 Hgyatsaht §H6ht§§té hydrechhgr hdenand rmayecabs@ she «
nodi fied with an acyl group having around 1 to 10 carbon atons or the |ike.

Further, the-pepbhde, oy he Qb abned- _b&ﬁpms%algyék@gc@ PRYL&ID ﬁ%\g&% the

am no aCId sequences as a raw material using an acid or an enzy

As the pr i Kk I erable
There is gggpgé{@%uQQvgpﬁoﬁg;gg%%gggaﬁgﬁg%g@%ﬁhggb%r%H%g%gg ﬁcﬁ%€}%% t he
am no aci equences _su for yar.i.ous Cas ch as

a- Sl- caselgn8 q? g gaseegixi§ sel e%l%%ééﬁh a%@’ eynﬁf%?emeﬁﬁﬂﬁh as
P-Iactoglobull addi tion, mlk nd d contm

protein ar® % eﬁts8rp$%3frg]? bIEgl%rl'betrefl KBt éng ﬁﬁf 8 Yot %3%1%% to

t he present, | venti gn. [0012L The m |k |nclgdes #ﬁexanple gm1ﬂl|k as
wel | as g%%& ATen tEhet 3R PRI BOFREIS AFPKSOdOfkey 1% PaAd ofhet IH1KE, and
cowmlk is especially preferable The dairy products include, for exanple,
ski nmed nf% HoRdernd vilot ek R IemsindEYS Lisiakhfe  Lorkdérised o Ik inddmdensed
m |k, butterm |k, condensed butterm |k, butterm |k powder, cheese, whey
powder VpEy 3 © WWF“@?WGC%iE%I tcf%%éltﬁonéaseﬂﬁ‘é@‘éeénoﬁqcﬁetwfk@f

The enzyne used in the present invention is a proteolytic enzyne and is

al so cal | gtk &2 sg pricteaselnar agepépef ddseprresens iheerhignecahilgproatal yzes
the hydrolysis reaction of a peptide bond, and m croorgani smori gi nat ed,

pl ant - or i gidatcad rarsd anhieh- ot garerort g haxednones miytihe neseidhd Shdleh
proteolytic enzynes include, for exanple, endopeptidases such as serine

pr ot easesy miyist Eiemeeprteice agesiucaspar suctaicld Proteedsiosy andl netialkipoot eases;
and exopepti dases such as am nopepti dases, dipeptidases, dipeptidyl

am nopeptirdasas]t tbmpepsinyd clas boxypepingdasesngsegene cdar baxypepsedases and
nmet al car boxypepti dases. These enzynes are commercially avail abl e and can
be obt ai nedr@asidy cahO0dStove the dfec5p8ELEICT BAZWESE idicl Ldaecteneeyanpl e,
papain W 40, protease A "Amano" SD, protease M "Amano" SD, protease P

"ATRNO0" 33 i P @A NaATBNR (G SRlRiteMr YaRBinek B oGs iBnemghahauk (the
above-nenti oned are produced by Amano Enzyne Inc.),
reducing palatability, thereby providing a diet food with an
excellent taste.
Further, the taste-improving agent of the present
invention comprises adi- or tripeptide which is easily produced

by chemical synthesis. Therefore, an inexpensive and safe

taste-improving agent can be produced industrially.

MODES FOR CARRYING OUT THE INVENTION
[0011]

Hereinafter, the present invention will be described in



Kokul ase P (produced by Sankyosha Co., Ltd.), Flavourzynme 1000 L, Al cal ase
2.4 L, Neutrase 0.5 L Protanmex (the above-nentioned are produced by
novozymnes) , papain, Denapsin 10P, bioprase SP-4 (the above-nentioned are
produced by Nagase ChenteX Corporation.), protease YP-SS (produced by
YAKULT PHARMACEUTI CAL | NDUSTRY CO., LTD.) and the liKke. These
proteolytic enzynes may be used solely or as a conbination of two or nore
ki nds thereof. In addition, the enzyne nay be added at one tine, or it may
al so be di¥tded.and added 2 to 3 tinmes to carry out the enzyne reaction.

[ 0014] Al t hough the used anobunt of the proteolytic enzyne varies

dependi ng on t henkigaghtafad N8c8NZY FBe bHEsERE IRt ¥ yObe theddd®y the
range from about 10 units to about 100,000 units per 1 g of mlk protein

may be exgppl thigdchn geReralis method lsﬂcﬁdzgé t 9811813,[5%@@1}%%&5 erf the
enzyme reaction is not particularly Ilinmted and is within the range

g%gﬁgégégg ib&%@%é¢ﬂ%gétﬁégﬁéﬁﬁgﬁé§ Fe |§ﬁﬁ? I y|20 to é%% Ebgreover
brof er abl - 1586 H TRof o hat 'eﬁg%ﬁ%s%%ﬁéhéggﬁ% S

partlcularl Ilnlted as ..l an as e _enzyne r actlon roceed but_ t he
preferable &ﬁ%fql hﬁggd?¥¥%%ce$ﬁ§3 n%lﬁg%faédfgfeﬁéed to

adj ust pH. | etion of the enzyme tre ferable to
nact | vate® ?ﬁﬁ%n%ﬁ?@ = fbardd THkEArE By hedt it ﬁé%%et%a%%f AUPE Yand
time which correspond to the inactjvation conditjons of the used

pr ot eol ytF SR RE. 2EEY LeXAhpF 227119 saD&Uéi‘dellaEPe QcFar]ﬁéRR ﬁfé)cnés fH&Penzyme

by heating at 70 to 90C for 10 to 60 min. [0015 %
pept i de- cohPalfiF Ry’ XtwF e '6heai %@aybﬁtﬁfése fie ﬁ@&ghnﬁ@e @éﬂmar&w he

taste-inproving agent as it is. However, the peptide-containing mxture may
al so be fair tHey PuMd itearnio Pl Qisbd sa® e nadsnk fingsrovitngeagertso Pre
purification method is not particularly limted, and it may generally be
carried cutsdht ispiatdson ayd rooidermircst iao methedsocahe mhdilfiled by tiret hods
such as columm fractionation nethods using a synthetic adsorbent, an
i on- excharge avesigr carpd haydngphobiuodc hr ooat @ grapiny atsirec wirartheeilghe .
fractionation methods using gel filtration; and the |ike.
Further, the peptide may be obtained by hydrolyzing a
protein having the amino acid sequences as a raw material using
an acid or an enzyme.
As the protein having the amino acid sequences, milk
protein is preferable. There is no particular limitation as
long as they are protein having the amino acid sequences such
as, for example, various caseins such as a-Sl-casein,
a~S2-casein, P-casein and xk-casein and whey protein such as
B-lactoglobulin. In addition, milk and dairy products
containing the protein are also preferable protein-containing
materials for applying to the present invention.

[0012]

The milk includes, for example, cow milk as well as goat



The taste-inproving agent of the present invention may use Val-Pro or
Leu-Leu-Leu solely, or it may also use a m xture of Val-Pro and
Leu-Leu-Leu. As the mxture ratio when used as a m xture, the nmass ratio of
Val -Pro : Leu-Leu-Leu may be 1 : 9 to 9 : 1, preferably 9 : 1to 3 : 7.

In addition, the usage formof the taste-inproving agent of the present
invention is not particularly limted. The peptide of the present invention
may be used solely, or the peptide of the present invention may al so be
conbi ned with, aewaiiiled, bOFfh0e0Un BBk A dodSdes MM koA NG HeOMRRSI, t4d dugy be
prepared in the formof |iquid, powder, granule, emulsion, paste and the

li ke as apprepPrd éEﬁecEQﬂ?Sﬁkﬁéﬂbﬁ)l@' ethe @biay @r*o@%ctt%siﬁclﬁgé()\@dlg
agent. [0016] dition, the taste-inproving agent of t he pr esent

i nventi ong MBy @ESOSQEmHéSdm§§kapé@aé9”'Qﬁo@% %h&k”QoWH%Q S&a3 e
conponent s such as other ami no acids and nucl eic aci ds. Wen used as a

SO Geoklignl 28! e Ppr oXLAGBaRN of, ¢ b coLeRen ! @%ﬁ@%@& s preferably

contai ned in an anount o6f from pre omO0.1 ppmto

around 1%,0f c10g. t gt al, of %Qfl o254 @éf‘? st Sy

taste-inproving ageht o i'nven |oﬂ useg &L £1 avor

conposi ti o] a flavor., The avor.s ncIu e, for exanple, a
ni | k- bas @Q?F%€§ n@gg ??lgag e%PaVS?Sgﬁgﬁ saggrﬁ&ﬁe}ﬁ €and apple, a
citrus-based flavor, a vanilla-based flavor, a coffee-based flavor

west ern-1i quor - E§&ﬁ4ﬂ%ﬁ6?eddj}5%4ﬁﬂ?s%%gﬁﬂ&§¥t¥%%éﬁE?P&V&Fo%¥¥%h based
flavor or a tea flavor such as_black tea, oolong tea and green tea. Wen
used as a&FF@URrAOMPoSIEPoR ! L AiE %%§%@I©ﬁﬁﬁéﬁ Rg agetRtbfatte priedent
invention is preferably contained in an amount of from1 ppmto 10% and

pr ef er abl Y0¥ FERYI'SPRL EB FtGUFID4-6F RY&r e by al s dleadfd 1 afot PESYIES ti on.
The food obtaining a taste-inproving effect by the peptide of the present
|nventloﬁ@@ﬁmmﬂn%am¥¢é®¢ég$vl$mn¢¥e@l@@t€@ngpé§nth@rﬂ@eﬁat§daﬁn§0|dulous
food or a food containing an artificial sweetener. Preferable foods

i ncl ude, Formekampda;-earieinehee@dodas ryaprodustedf erfment edrai¢kldeiak and a
food and drink using an artificial sweetener. In addition, since the

t ast e- i nprroMiTEs agentudd, ther peesepie) nveddpept tdaseahanck theseirdhress of
m |k, the taste-inproving agent may al so be used for a food and drink using
mlk or pdaigasqs odugdtsiicdh psotcaiecay daphirand headwprbtebkks and The
addi ti on anount of the peptide of the present invention based on the food
vari es depaidi ngroeddes Ki el angopopmidias e onsotht he dnobdopkpragaseal, ,
addition of 10 ppb to 100 ppm and preferably 10 ppb to 10 ppm enabl es

ef fecti vejigayonermy, diddeci@pt eafndpdPoddases, digegt&eﬁe i nproving
effects of the present invention include a sourness-nasking effect of

ferment ed Jidday ﬁﬁbéﬂ&§§é§5t§efiﬁe(%%f£b£7ééﬁﬁlg£sé§ ghtii hbehal sweetener,
an enhanci ng effect of the richness of or the Iike. EXANPLES [0017]

Her ei naftc%r SRR NV RN Mo e AdeSChhRRAC: 0 95t Al 1 DYpRY of
Exanpl es. a (Preparation and i1dentification o ept |
and can be obtained easily.
[0013]
The specific enzymes include, for example, papain W-40,
protease A "Amano" SD, protease M "Amano" SD, protease P "Amano"
38D, protease N "Amano" G, ProteAX, Umamizyme G, bromelain F
(the above-mentioned are produced by Amano Enzyme Inc.),

Kokulase P (produced by Sankyosha Co., Ltd.), Flavourzyme 1000

L, Alcalase 2.4 1L, Neutrase 0.5 L Protamex (the above-mentioned



1. Production of peptide m xture by enzymatic deconposition To 70 g
of ion exchanged water, 24 g of TMP (H) (Total MIk Protein, produced by
MORI NAGA M LK | NDUSTRY CO., LTD.) was di ssolved and sterilized by

heati ng. Then, the enzyne solution obtained by dissolving 0.5 g of protease
A2G 0.1 g of protease NG and 0.3 g of Flavourzyme 1000 L in 6 nL of water
was added to the solution, and the enzyne reaction was carried out at 32C
for 24 h while stirring. After that, the reaction m xture was

heat - i nachir¥aethice By dv & peRd ) d@a@se&hur@eniw%ho% Fr agh - apatgrom of
peptide m xture by UF nmenbrane he peptide m xture obtained in the

above progedurgpd uagecenthihuged ﬁ%ngQQdGbtha%Q%%'@h%&t%%ﬂeous | ayer.
The aqueous | ayer was treated with” UF nmenbranes 6f 20 nm 5 kDa and 1 kDa,

respect|v§h¥% gﬁg%ﬁgtzﬁaﬁgo§gggglQgssgersrgghgggtg vEggh per meat e sol ution

obtai ned t nbranes or the pepti xture before treatnent

wer e addegH%QMg%Enyg%ﬁf?NbﬁigﬁgakebleL¥892urEdd%hgkllﬁfter t he yoghurt

drink was ore “frve’ peC|aI panellsts conduct ed
sensory eval uat] on re ardlng¥9%sourness naskln ﬁoisgte t hat each

sanpl e was prepar SACER %ee%a%m?loﬁaﬁng Fse ¢aPéuf§t&d in

t f th t d A I | abl e hurt d

w thout aGOTPOREHES BSet AcCEoRPPDl FLBya GAEPBR wact hesRgt EeP by -Bor i ng
fromO to 3 shown in Table 1 at 0.5 point intervals, %0019 [Tabl;ﬁ&

Eval uat i o $¥8F dEANFafP6R oRb @fF etcltme%L'Aq]ﬁ ff) BagF 7 b8

3Hi ghest effect [0020] . , ,
dded 2 to times to carry out the enzyme reaction.

[0014]

Although the used amount of the proteolytic enzyme varies
depending on the kind of the enzyme, the enzyme activity or the
like, the range from about 10 units to about 100,000 units per
1 g of milk protein may be exemplified in general.

In addition, the temperature of the enzyme reaction is
not particularly limited and is within the range containing the
optimum temperature at which the enzyme activity is expressed.
In general, the temperature is preferably 20 to 60°C. Moreover,
the time of the enzyme reaction is not particularly limited and
is preferably 1 to 96 h. Note that pH during the enzyme
treatment is not particularly limited as long as the enzyme
reaction proceeds, but the preferable range is pH 4 to 9. 1In
addition, there is no particular need to adjust pH.

After completion of the enzyme treatment, it is
preferable to inactivate the enzyme-treated mixture by heating

at the temperature and time which correspond to the inactivation

10



This result is showm in the followi ng Table 2. [0021] [Table 2] Sanple
Name Eval uation Result No Addition 0.0 Peptide M xture 2.1 20 nm
Menbr ane Perneate

conditions of the used proteolytic enzyme. For example, it is
preferable to inactivate the enzyme by heating at 70 to 90°C
for 10 to 60 min.

[0015]

The peptide-containing mixture obtained by these methods
may be used as the taste-improving agent as it is. However,
the peptide-containing mixture may also be further purified to
be used as the taste-improving agent. The purification method
is not particularly limited, and it may generally be carried
out by isolation and concentration methods and the like by
methods such as column fractionation methods using a synthetic
adsorbent, an ion-exchange resin and hydrophobic
chromatography; molecular weight fractionation methods using
gel filtration; and the like.

The taste-improving agent of the present invention may
use Val-Pro or Leu-Leu-Leu solely, or it may also use a mixture
of Val-Pro and Leu-Leu-Leu. As the mixture ratio when used as
a mixture, the mass ratio of Val-Pro : Leu-Leu-Leu may be 1
9 to 9 : 1, preferably 9 : 1 to 3 : 7.

In addition, the usage form of the taste-improving agent
of the present invention is not particularly limited. The
peptide of the present invention may be used solely, or the
preptide of the present invention may also be combined with a
carrier for food as a taste~-improving composition to be prepared

in the form of liquid, powder, granule, emulsion, paste and the

11



Solution 2.2 5 kDa Menbrane Perneate Solution 2.0 1 kDa Menbrane Perneate
Solution 2.3 [0022] Fromthis result, it was confirnmed that the 1
kDa nmenbrane perneate solution has the same or stronger taste-inproving
effect than the peptide m xture before treatnent. 3.Fractionation of 1 kDa
menbr ane perneate solution by HPLC From t he above-nentioned results
of sensory evaluation, the 1 kDa nenbrane perneate solution was further
fractionated by HPLC. The 1 kDa nenbrane perneate sol ution was fractionated
into 13 fragki epsappesphibract icarrkdyMokriagt aen cundenoithe rf @lHeow ng
condi ti ons.

taste-improving agent.

[0016]

In addition, the taste-improving agent of the present
invention may also be used as a seasoning by mixing with
seasoning components such as other amino acids and nucleic acids.
When used as a seasoning, the taste-improving agent of the
present invention is preferably contained in an amount of from
0.1 ppmto 10%, preferably from 0.1 ppm to around 1% of the total
of the seasoning.

Moreover, the taste-improving agent of the present
invention may also be used as a flavor composition by combining
with a flavor. The flavors include, for example, a milk-based
flavor, a fruit-based flavor such as strawberry and apple, a
citrus-based flavor, a vanilla-based flavor, a coffee-based
flavor, a western-liquor-based flavor, a low-malt
beer/beer-based flavor, a tea-based flavor or a tea flavor such
as black tea, oolong tea and green tea. When used as a flavor
composition, the taste-improving agent of the present invention
is preferably contained in an amount of from 1 ppm to 10% and
preferably from 1 ppm to around 1% of the total of the flavor
composition.

The food obtaining a taste-improving effect by the

peptide of the present invention is not particularly limited

as long as the food is an acidulous food or a food containing

12



Colum: ODS-2 (0 20 x 250 mm) El uent: water/ethanol Flowrate: 3.0 ni/mn.
Detector: W (220 nm Tenp: 40C [0023] In the sane manner as in the
above procedure 2, the obtained 13 fractions were added to a comrercially
avai | abl e yoghurt drink, respectively. After the yoghurt drink was stored
at 10C for 10 days, five special panelists conducted sensory eval uation
regardi ng a sourness-nasking effect. Each sanple was prepared such that the
addition anount is 0.1%calculated in ternms of the peptide m xture. The

eval uati oannmethoditsat hewsagenas.i netdecpdioVe progedunel ddeAstarresult, it
was confirmed that the fraction E has the sane high taste-inproving effect

as the pepkigdge1al x4 Uf@r@&{@écﬂ\ed’aiﬁ{_' ahove feeedwe i1 @24k 4nthi s

fraction was further subj ected to LC (gel filtration col um)

fractionati@fhdnge! e 9'5'1%' 23] &P@Pf£&95§ dedivigde intp afd%Hrt Aactions
fromE-1 fraction to E-4 fraction. Columm: Shodex SB401-4E I.D. X

250 ) sElngnEhe H,Zcpsﬂ:é %}5%@11’1(9 ggéﬁ-é r’gfl tl"!%etp%ts% 't %v(e%%QO@{ncan

enhance the richness of milk, the taste-improving agent may also
be used for a food and drink using milk or a dairy product such
as cafe au lait and tea with milk.

The addition amount of the peptide of the present
invention based on the food varies depending on the kind and
formulation of the food. 1In general, addition of 10 ppb to 100
ppm and preferably 10 ppb to 10 ppm enables effective
improvement of the taste of a food.

The taste-improving effects of the present invention
include a sourness-masking effect of fermented milk, an
aftertaste-improving effect of an artificial sweetener, an

enhancing effect of the richness of milk, or the like.

EXAMPLES
[0017]
Hereinafter, the present invention will be described in
detail by way of Examples.
[Example 1] (Preparation and identification of peptide)
1. Production of peptide mixture by enzymatic decomposition
To 70 g of ion exchanged water, 24 g of TMP (H) (Total

Milk Protein, produced by MORINAGA MILK INDUSTRY CO., LTD.) was

13



Tenp: 30C [ 0025] In the same manner as in the above procedure 2, the
obtained four fractions were added to a commercially avail abl e yoghurt
drink, respectively. After the yoghurt drink was stored at 10C for 10 days,
five special panelists conducted sensory evaluation regarding a

sour ness- maski ng effect. Each sanple was prepared such that the addition
anmount is 0.1%calculated in terns of the peptide m xture. The eval uation
nmethod is the sane as in the above procedure 2. As a result, it was

confirnmedqt babitbe ddastkenl Ez3ahasnhtheisgme Tham, tt@%t@ntﬁ?@é @Wing ieff ect as
the peptide m xture obtained in the above procedure 1. [0026] 5. Structural

anal ysi s ghtReptH dissoltN@df bastd oF gbtatned AJs ! he 1agaye pRcrdw e 4
was | yophilized and the peptides included therein were identified. Based on

the resul yig of o LEMS-d TreT @ RRES! g% 'M?ouﬂd% é%cwméﬂ&“%ﬁ%yqﬁ%' ow,

Manual de novo sequenci ng was co As a resul ow ng
five kind e were | ntlfled as component s
Val - Pr o- f%q%ﬁgﬁgﬁﬁgﬁpgf an? 'S de&éftoec m%l |nc%|ﬁb %C1éi?5r3%ode)
Leu- Pro-Pro rei nafte is describ s LpP in.single letter code)
val - Pro ( ré??a H 6P %tlrrH@%cn adds %9@% in %l%%?%t}etﬁgfgzoﬁe)

n

L L He ft d bed le lett d
Leu. Lou- Lete ter 't ?&?ﬁéﬁtt? L LB e BT nglo letter

code) ; ang g? nylalanlne (I't is described as Fin single letter code).
Col um: % d., 150 mm 3 um

Fractionation of peptide mixture by UF membrane

The peptide mixture obtained in the above procedure 1 was
centrifuged (20,000 G) to obtain an aqueous layer. The aqueous
layer was treated with UF membranes of 20 nm, 5 kDa and 1 kDa,
respectively, and permeate solutions were collected. Each
permeate solution obtained through the UF membranes or the
peptide mixture before treatment were added to a commercially
available yoghurt drink. After the yoghurt drink was stored
at 10°C for 10 days, five special panelists conducted sensory
evaluation regarding a sourness-masking effect. Note that
each sample was prepared such that the addition amount is 0.1%
calculated in terms of the peptide mixture. A commercially
available yoghurt drink without addition was used as control.
Evaluation was performed by scoring from 0 to 3 shown in Table
1 at 0.5 point intervals.
[0019]

[Table 1]

14



Gadient: A 0.1% Formc acid, B: Acetonitrile Auto M5/ M5 range: 200 to 800
Da CID energy: 80 to 100% [ 0027] [Exanple 2] (Evaluation of taste-inproving
ef fect of peptide) The five kinds of peptide identified in Exanple 1
and phenyl al ani ne were added to a conmercially avail abl e yoghurt dri nk,
respectively. After the yoghurt drink was stored at 10C for 10 days, five
speci al panelists conducted sensory eval uation regarding a sourness-nmasking
effect. le 1-1 was added in an amount
of 0.1% ghepeptéiddescarnd phenylalaptngnobtai ned in Exanple 1-5 were added
in an anDuﬂL_QL_2Q_pprﬂMLJJHLJﬂJﬂJHjLLﬁ_LEL+ LLL was added in an anount

of 10 ppb each. The evaluat|$8 petbod was the same as in Exanple 1-2. The
results are shown in the foll ow ng Table 3. [0028] [Table 3] Sanple Nane

Eval uation Result 4 A little effect
2 Clear effect
3 Highest effect
[0020]

This result is shown in the following Table 2.

[0021]
[Table 2]
Sample Name Evaluation Result
No Addition 0.0
Peptide Mixture 2.1
20 nm Membrane Permeate Solution 2.2
5 kDa Membrane Permeate Solution 2.0
1 kDa Membrane Permeate Solution 2.3
[0022]

From this result, it was confirmed that the 1 kDa membrane
permeate solution has the same or stronger taste-improving
effect than the peptide mixture before treatment.

3. Fractionation of 1 kDa membrane permeate solution by HPLC

From the above-mentioned results of sensory evaluation,
the 1 kDa membrane permeate solution was further fractionated

by HPLC. The 1 kDa membrane permeate solution was fractionated
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Peptide M xture 2.4 LPP 0.3 VP 1.3 LLLL 0.3 LLL 1.4 VPP 0.2 0.1 VP+LLL 2.3

into 13 fractions from A fraction to M fraction under the

following conditions.

Column: ODS-2 (¢ 20 x 250 mm)

Eluent: water/ethanol

Flow rate: 3.0 mL/min.

Detector: UV (220 nm)

Temp: 40°C
[0023]

In the same manner as in the above procedure 2, the
obtained 13 fractions were added to a commercially available
yoghurt drink, respectively. After the yoghurt drink was
stored at 10°C for 10 days, five special panelists conducted
sensory evaluation regarding a sourness-masking effect. Each
sample was prepared such that the addition amount is 0.1%
calculated in terms of the peptide mixture. The evaluation
method is the same as in the above procedure 2. As a result,
it was confirmed that the fraction E has the same high
taste~-improving effect as the peptide mixture obtained in the
above procedure 1.

[0024]

4. This fraction was further subjected to HPLC (gel
filtration column) fractionation under the following
conditions to divide into four fractions from E-1 fraction to
E-4 fraction.

Column: Shodex SB401-4E (4.6 mm I.D. x 250 mmL)

le



[ 0029] Fromthis result, the two kinds of peptide: VP and LLL, were
confirnmed to have a renarkabl e sourness-nasking effect. Further, the sane
hi gh taste-inproving effect as the peptide m xture was confirmed by

conbi ning these two kinds of peptide. [0030] [Exanple 3] (M ninmum addition
anount of peptide) VP and LLL were mxed in the mxture ratio within the
range froml : 9to 9 : 1 and each m xture was added to a comercially
avai |l abl e yoghurt drink in an amount of 0.01 ppm After the yoghurt drink
was stored at 10G.&ef: 1Q9,¢lays, five special panelists conducted sensory
eval uati on regardi ng a sourness-nmasking effect. The evaluation nethod is

the same as in the,Exanpl egls 2.1 Thenresults are shown in the follow ng
Tabl e 4. [0031] [Table 4] Sanple NanmeEval uation Result Peptide M xture2.4

VP1. 4 VP:LLL:9:&gtécé@}LL@§7i§go4myF:LLL:5:52.4

Temp: 30°C
[0025]

In the same manner as in the above procedure 2, the
obtained four fractions were added to a commercially available
yoghurt drink, respectively. After the yoghurt drink was
stored at 10°C for 10 days, five special panelists conducted
sensory evaluation regarding a sourness-masking effect. Each
sample was prepared such that the addition amount is 0.1%
calculated in terms of the peptide mixture. The evaluation
method is the same as in the above procedure 2. As a result,
it was confirmed that the fraction E-3 has the same high
taste-improving effect as the peptide mixture obtained in the
above procedure 1.

[0026]
5. Structural analysis of peptide

The fraction obtained in the above procedure 4 was
lyophilized and the peptides included therein were identified.
Based on the results of LCMS-IT-TOF RP-ESI-MS/MS under the
conditions shown below, Manual de novo sequencing was
conducted.

As a result, the following five kinds of peptide were

identified as major components:
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VP: LLL=3:72.1 VP: LLL=1:91.6 LLL1.3 [0032] Fromthis result, it was
confirnmed that VP and LLL each nmay be used solely, however, inclusion of VP
and LLL with the mxture ratio of 9 : 1 to 3 : 7 especially generated a
synergistic effect and exhi bited a hi gher sourness-masking effect than each
pepti de alone. [0033] [Exanple 4] (M ninum addition anmount of peptide)

VP, LLL and the m xture of equal parts of VP and LLL were added to a
comrercially avail able yoghurt drink in an anount of 0.001 ppm 0.01 ppm

and 0.1 ppm regpectiyebyo Méesihhecypghuttidriskcnaseat geedpat 140C for 10
days, five special panelists conducted sensory eval uation regarding a

sour ness- g§§§l@glg{{g9tcoagg eval uation nmethod is the same as in the
Exanpl e 1- The results are shown in the followi ng Table 5. [0034] [Table

5] Sanple “bnELéﬁuﬁféiﬁE61Wﬁ@¥%{ﬁngQrIpPgils described as LPP in

single letter code);

Val-Pro (Hereinafter, it is described as VP in single
letter code);

Leu-Leu-Leu (Hereinafter, it is described as LLL in
single letter code);

Leu-Leu-Leu-Leu (Hereinafter, it is described as LLLL in
single letter code); and

phenylalanine (It is described as F in single letter

code) .
Column: ODS3 (2 mm i.d., 150 mm, 3 um)
Gradient: A: 0.1% Formic acid,
B: Acetonitrile
Auto MS/MS range: 200 to 800 Da
CID energy: 80 to 100%
[0027]

[Example 2] (Evaluation of taste-improving effect of peptide)
The five kinds of peptide identified in Example 1 and
phenylalanine were added to a commercially available yoghurt
drink, respectively. After the yoghurt drink was stored at 10°C
for 10 days, five special panelists conducted sensory
evaluation regarding a sourness-masking effect. The peptide

mixture obtained in Example 1-1 was added in an amount of 0.1%,
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Eval uati on Result Peptide M xture 1000 2.4 LLL 0.001 0.3 LLL 0.01 1.4 LLL
0.1 1.5 VP 0.001 0.2

the peptides and phenylalanine obtained in Example 1-5 were

added in an amount of 20 ppb and the mixture of VP + LLL was

added in an amount of 10 ppb each. The evaluation method was

the same as in Example 1-2.

The results are shown in the following Table 3.

[0028]
[Table 3]

Sample Name Evaluation Result
Peptide Mixture 2.4
LPP 0.3
VP 1.3
LLLL 0.3
LLL 1.4
VPP 0.2
F 0.1
VP+LLL 2.3
[0029]

From this result, the two kinds of peptide: VP and LLL,
were confirmed to have a remarkable sourness-masking effect.
Further, the same high taste-improving effect as the peptide
mixture was confirmed by combining these two kinds of peptide.
[0030]

[Example 3] (Minimum addition amount of peptide)

VP and LLL were mixed in the mixture ratiowithin the range

19



VP 0.01 1.5 VP 0.1 1.5 VP: LLL=1:1 0.001 0.5 VP:LLL=1:1 0.01 2.3 VP:LLL=1:1
0.1 2.4

froml : 9 to 9 : 1 and each mixture was added to a commercially
available yoghurt drink in an amount of 0.0l ppm. After the
yoghurt drink was stored at 10°C for 10 days, five special
panelists conducted sensory evaluation regarding a
sourness-masking effect. The evaluation method is the same as

in the Example 1-2. The results are shown in the following Table

4.

[0031]

[Table 4]

Sample Name FEvaluation Result
Peptide Mixture 2.4
VP 1.4
VP:LLL=9:1 2.1
VP:LLL=7:3 2.4
VP:LLL=5:5 2.4
VP:LLL=3:7 2.1
VP:LLL=1:9 1.6
LLL 1.3
[0032]

From this result, it was confirmed that VP and LLL each
may be used solely, however, inclusion of VP and LLL with the
mixture ratioof 9:1to 3 : 7 especially generateda synergistic
effect and exhibited a higher sourness-masking effect than each

peptide alone.
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21 [0035] Fromthis result, it was confirmed that all of VP al one,
LLL al one and the m xture of equal parts of VP : LLL have a high

sour ness-maski ng effect with the concentration of 0.01 ppmor nore. [0036]

[ Exanpl e 5] (Aftertaste-inproving effect of artificial sweetener) To
a comercially avail abl e black tea beverage (straight tea) using artificial
sweeteners (xylitol, acesul fane K and sucral ose), the peptide m xture and
the m xture of equal parts of VP and LLL were added. Five special panelists
conduct ed;sensery eval uation regarding an aftertaste-inproving effect of a
sweet taste. The peptide m xture was added in an amount of 0.02% and the

rixture ofzequslepalt aalin: andiilionemadded.t noag: pgoynt of 0.001 ppm

0.01 ppm and O. ppn1 respectively. The evaluation method was the sane as

oA € e Eh ethﬁ§héé§hcentraEneﬁBEVf e g]?ﬁiﬁggﬁﬁ]

[ Tabl e 6] Addltlon nponent tio uation Resu
Addltlonoagdggpé$de géﬁ%ég 1§¥E§ a&galable yoghurt drink in an amount

of 0.001 ppm, 0.01 ppm and 0.1 ppm, respectively. After the
yoghurt drink was stored at 10°C for 10 days, five special
panelists conducted sensory evaluation regarding a
sourness-masking effect. The evaluation method is the same as

in the Example 1-2. The results are shown in the following Table

5.
[0034]
[Table 5]

Sample Name Addition Concentration Evaluation Result

[ppm]

Peptide Mixture 1000 2.4
LLL 0.001 0.3
LLL 0.01 1.4
LLL 0.1 1.5
\x 0.001 0.2
VP 0.01 1.5
VP 0.1 1.5
VP:LLL=1:1 0.001 0.5
VP:LLL=1:1 0.01 2.3
VP:LLL=1:1 0.1 2.4
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VP: LLL=1:1 0.001 0.9 VP:LLL=1:1 0.01 2.2 VP:LLL=1:1 0.1 2.1 [0038]

As a result, it was confirned that the m xture of equal parts of VP and LLL
has a remarkabl e aftertaste-inproving effect of the sweet taste of an
artificial sweetener with the concentration of 0.01 ppmor nore. [0039]

[ Exanpl e 6] (Enhancing effect of richness of mlKk) The pepti de

m xture and the m xture of equal parts of VP and LLL were added to a
commercially available tea with m |k, and five special panelists conducted
sensory eyabgati on regardi ng an enhancing effect of the richness of mlKk.
The peptide m xture was added in an anount of 0.10% and the m xture of

equal parts of ¥Poandhid lramas raddedyh s &harmmiy t¢fat0201 gpnyp GibRpm and 1
ppm respectively. The evaluation nethod was the sane as in the Exanple

1-2. The fesul {Sn&e SR b dihe Jobhaw ng, Jable ¥p [ 8340have a hign
sourness-masking effect with the concentration of 0.01 ppm or
more.

[0036]
[Example 5] (Aftertaste-improving effect of artificial
sweetener)

To a commercially available black tea beverage (straight
tea) using artificial sweeteners (xylitol, acesulfame K and
sucralose), the peptide mixture and the mixture of equal parts
of VP and LLL were added. Five special panelists conducted
sensory evaluation regarding an aftertaste-improving effect of
a sweet taste. The peptide mixture was added in an amount of
0.02% and the mixture of equal parts of VP and LLL was added
in an amount of 0.001 ppm, 0.01 ppm and 0.1 ppm, respectively.
The evaluation method was the same as in Example 1-2. The
results are shown in the following Table 6.

[0037]

[Table 6]

Addition Component Concentration Evaluation Result

[ppm]

No Addition 0.0

Peptide Mixture 200 2.3
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[ Table 7] Addition Conponent Concentration Evaluation Result [ppm 23 No
Addition 0.0 Peptide M xture 1000 2.5 VP:LLL=1:1 0.01 1.0 VP:LLL=1:1

VP:LLL=1:1 0.001 0.9
VP:LLL=1:1 0.01 2.2
VP:LLL=1:1 0.1 2.1
[0038]

As a result, it was confirmed that the mixture of equal
parts of VP and LLL has a remarkable aftertaste-improving effect
of the sweet taste of an artificial sweetener with the
concentration of 0.01 ppm or more.

[0039]
[Example 6] (Enhancing effect of richness of milk)

The peptide mixture and the mixture of equal parts of VP
and LLL were added to a commercially available tea with milk,
and five special panelists conducted sensory evaluation
regarding an enhancing effect of the richness of milk. The
peptide mixture was added in an amount of 0.10% and the mixture
of equal parts of VP and LLL was added in an amount of 0.01 ppm,
0.1 ppm and 1 ppm, respectively. The evaluation method was the
same as in the Example 1-2. The results are shown in the
following Table 7.

[0040]

[Table 7]

Addition Component Concentration Evaluation Result

[ppm]
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0.1 2.4 VP:LLL=1:1 1.0 2.6 [0041] As a result, it was confirned
that the m xture of equal parts of VP and LLL has a remarkabl e enhanci ng
effect of the richness of mlk with the concentration of 0.1 ppm or nore.
| NDUSTRI AL APPLI CABI LI TY [ 0042] The present invention provides a
taste-inproving agent conprising a specific di- or tripeptide, which is
useful for inproving the taste of various foods, espeC|aIIy health f oods

appllcabfhbtydahtggg food |ndustry CLAINB 1. A tasbeolnprOV|ng agent
conprising a peptide having the sequence Val -Pro and/or a peptide having

t he sequepgﬁﬁggg kelelied. 2. The tasgpg-inproving agept saccording to claim

1, wherein mass ratio of Val-Pro : Leu-Leu-Leuis 9 : 1tol: 9ina
m xture f0,and Leu-Leu-Leu., 3y The taste-inproy ng agent according
to claim 5 mherein Val -Pro or Leu-Leu-Leu is an enzyne-treated
pr oduct O@Pnltf:?[la dai ry product. 0.1 5 4
VP:LLL=1:1 1.0 2.6
[0041]

As a result, it was confirmed that the mixture of equal
parts of VP and LLL has a remarkable enhancing effect of the

richness of milk with the concentration of 0.1 ppm or more.

INDUSTRIAL APPLICABILITY
[0042]

The present invention provides a taste-improving agent
comprising a specific di- or tripeptide, which is useful for
improving the taste of various foods, especially health foods
and foods containing an artificial sweetener, and therefore,

has applicability in the food industry.
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4. The taste-inproving agent according to claim3, wherein the
enzyne-treated product is a protease-treated product. 5. The

tast e-i nprovi ng agent according to any one of clains 1 to 4, which has an
effect of inproving the sourness of fernented m |k, inproving the
aftertaste of an artificial sweetener or enhancing the richness of mlk.

6. A flavor conposition conprising the taste-inproving agent according to
any one of claims 1 to 5. according to any one of clains 1 to 5 is added.
8. A nethod for inproving the taste @fasaydood and drink, wherein the
taste-inproving agent according to anyone of clains 1 to 5 is added to the
food and drink. 9. The nethod according to claim8, wherein the addition
anount of the taste-inproving agent is 10 ppb to 100 ppm based on the food

and drinkg A taste-improving agent comprising a peptide having the
sequence Val-Pro and/or a peptide having the sequence

Leu-Leu-Leu.

2. The taste-improving agent according to claim 1, wherein
the mass ratio of Val-Pro : Leu-Leu-Leu is 9 : 1 to 1 : 9 in

a mixture of Val-Pro and Leu-Leu-Leu.

3. The taste-improving agent according to claim 1 or 2,
wherein Val-Pro or Leu-Leu-Leu is an enzyme-treated product of

milk or a dairy product.

4. The taste-improving agent according to claim 3, wherein

the enzyme-treated product is a protease-treated product.

5. The taste-improving agent according to any one of claims
l1to 4, whichhas aneffect of improving the sourness of fermented
milk, improving the aftertaste of an artificial sweetener or

enhancing the richness of milk.

6. A flavor composition comprising the taste-improving

agent according to any one of claims 1 to 5.
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7. A food and drink to which the taste-improving agent

according to any one of claims 1 to 5 is added.

8. A method for improving the taste of a food and drink,
wherein the taste-improving agent according to any one of claims

1 to 5 1s added to the food and drink.

9. The method according to claim 8, wherein the addition
amount of the taste-improving agent is 10 ppb to 100 ppm based

on the food and drink.
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