1 TI TLE OF THE | NVENTI ON A taste nodifier and a nmethqguef s
madi f ymntyt aste ~. BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a taste nodifier and a nethod of

nodi fyihg taste. More particularly, the present invention relates to a
taste nodifier conprising a flavone lderivative as an active ingredient,

and a nethod of nodify- ing taste which conprises adding an effective
anount of the taste nodifier to products used in a nouth or orally ingest-
i bl'e progducts. 2. Description of the Related Art I n general,

fl avones are known as substances having bitter taste. Vari ous

efforts have been nmade for nodi fying sourness, saltiness, sweetness and

flavor, or bodr det ISHPUBHESRTEON Savor associated with the conbination
t hereof in products

A taste modifier and a method of modifying taste

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a taste modifier and a
method of_modifyinthaste, More particularly, the present
invention relates to a taste modifier comprising a flavone
derivative as an active ingredient, and a method of modify-
ing taste which comprises adding an effective amount of the
taste modifier to products used in a mouth or orally ingest-
ible products.

2. Description of the Related Art

In general, flavones are known as substances having
bitter téste.

Various efforts have been made for modifying sourness,
saltiness, sweetness and flavor, or body, deliciousness or
savor associated with the combination thereof in products
such as foods, cosmetics, drugs or quasi drugs.

For example, Japanese Unexamined Patent Publication No.
58-138363 (1983) discloses a method that an amino acid such
as proline, aspartic acid and glutamic acid is added to a

citrus fruits drink containing a dibasic or tribasic acid

AN



such as foods, cosnetics, drugs or quasi drugs. For exanpl e, Japanese
Unexam ned Patent Publication No. 58-138363 (1983) discloses a nethod that
an amno acid such as proline, aspartic acid and glutamc acid is added to
a citrus fruits drink containing a dibasic or tribasic acid _

for nodifying the sourness. However,:in case of adding the amno acid,
there are problenms that unpleasant afteftaste renmins; the col or of
products is changed to yellow to brown by browning reaction in the

presence offod weRNEyifdgHIRSEMrnddder HEHLGERY SHOBkSe a@daaaahga%ﬁ@t
snmel |l occurs in ac- cordance with tinme el apsing. As for nodifying

t he salti nesinol AARES cHé X AR gsoBdRAt tIDAB| 1AP16Q8aNe. aZ@el3abRe(1975)
di scl oses that a sweeter such as glycyrrhizin and di hydrochal cone i s added

to processien@ifndshesdlod dEtheskieét S0t f ¥haHgbhe+8albhA8%S tPHr3UA N
a seasoni ng such as glycine and sodium L-glutamate has Dbeen proposed.

I'n order t@ymdidwingy theasvest NBsSthd PRESEOHC8 08NgNHzoskNd sthig thyke of an
used sugar, a nethod of adding a high
other reducing sugars; and unpleasant smell occurs in ac-
cordance with time elapsing.

As for modifying the saltiness, Japanese Unexamined
Patent Publication No. 50-13568 (1975) discloses that a
sweeter such as glycyrrhizin and dihydrochalcone is added to
processing foods. Also, a method of modifying the saltiness
by adding a seasoning such as glycine and sodium L-glutamate
has been proposed.

In qrder to modifying the sweetness, a method of chang-
ing the type of an used sugar, a method of adding a high
magnification sweeter such as Stevia extract and Aspartame
(trade name), and a method of adding sugar alcohol such as
xylitol have been proposed. However, such methods have
drawbacks of occurring browning reaction and significant
changes in physical and chemical properties such as gravity
and osmotic pressure. As a result, these methods can be
used only in limited conditions.

Conventionally, a seasoning or fruit juice is added for
enhancing the savor of foods. However, such case may cause

the disadvantage that a person feels taste or smell pos-’



magni fi cati on sweeter such as Stevia extract and Aspartane (trade nane),
and a net hod of addi ng sugar al cohol such as xylitol have been proposed.
However, such nmethods have drawbacks of occurring browning reaction and
significant changes in physical and chenical properties such as gravity
and osnmotic pressure. As a result, these methods can be wused only in
limted conditions. Conventional |y, a seasoning or fruit juice is
added for eebarel Rg HMeEaVEadnfpds: HoweYejuisHCAsCasLalBY: ¢AWTe dxhe
di sadvantage that a person feels taste or snell pos- :

3 sessed wi tsmatllie seasoning or fruit juice as strange taste or small.

In order to enhance the flavor, for exanple refreshing flavor, nmenthol or

ment hol - cont ai ni My easkt i) @ilasds clas fﬂ@ﬁ@ﬁ?sﬁoﬂiékaﬂ%heaﬂéfE%BRQh@'“

essential oil is added to chewing gumor refreshing drink. However, the
addi tion of flawedr MemntHoDroraiddtio LORG AL AOn§S888Lh8E a0 bilagugh as
problemthat bitter taste or stinulative snell is enhanced when the added

anmount i s i gapadeeed Wi etdpdiidasihf0esEbA¥OR1 0il is added to
chewing gum or refreshing drink. However, the addition of
such menthol or menthol-containing essential oil has a
problem that bitter taste or stimulative smell is enhanced
when the added.amount is increased to enhance the refreshing
flavor.

Alternatively, acetic acid or an acetic acid-containing
fermented produdt is added to foods, cosmetics, drugs or
quasi drugs for adding the sourness or modifying a storage
property. However, when acetic acid or an acetic acid-
coptaining fermented product is used for these purposes, the
stimulative smell associated with acetic acid is adversely
‘enhanced in accordance with the increase of added amount.
Further, since some natural extracts such as karaya gum
originally contain acetic acid, the smell of acetic acid
associated with the use of such extracts gives an unpleasant
effect on quality of taste.

The inventors of the present invention have studied for
modification of the quality of taste by modifying various
tastes contained in products used in a mouth or orally

ingestible products and found that a flavone derivative



Al ternatively, acetic acid or an acetic acid-containing fernmented product
is added to foods, cosnetics, drugs or quasi drugs for adding the sourness
or nodifying a storage property. However, when acetic acid or an acetic
acid- containing fernented product is used for these purposes, the
stinmulative snell associated with acetignacid is adversely enhanced in
accordance wth the increase of added anount. Further, since sonme natural
extracts such as karaya gum originally contain acetic acid, the snell of
acetic aci ¢higdsds atedentivndkl wdenadn sasha exbnpotiadgi heyiaw wiplteasant
effect on quality of taste. The inventors of the present invention
have st udi ¢dsfter anbdirfdloadedniof fihet guaindyosf 1east efby inmadisk g tear i ous
tastes contained in products used in a nouth or orally ingestible products
and found alrat ef fidediore flor inedifeing various tabteb,i $heasntddiiaiv-y
known as a conpounds having bitter taste and included in fruit, rind or

| eaf of ci tihgs thieligrsserat eiefdeciowe for nodi fying various tastes, thereby
achiev- ing the present invention.

SUMMARY OF THE INVENTION
The present invention provides a taste modifier com-

prising a flavone derivative as an active ingredient of the

general formula (I):

(1)

wherein Ry, R3, Ry, Ré and Rg independent;y.are methoxy
group or hydrogen apgm, Ry and 'Ry afe.ﬁééhoxy group, and Rg
is methoxy grouﬁ or hy&roxy group, and a method of modifying
taste-compfising adding a taste-modifying effectivé amount
of the flavone derivative (I) to a product used in a mouth

or an orally ingestible product.

DETAILED DESCRIPTION OF THE INVENTION

The term of "taste modifying" of the present invention



SUMVARY OF THE | NVENTI ON The present invention provides a taste
nodi fier com prising a flavone derivative as an active ingredient of the

general formula (I): [err] _ () wherein
Rlerr], Rerr], Rerr], Rerr] and R err] independently are nmet hoxy group
or hydrogen atom R err] and R err] are nmethoxy group, and Rerr] is

met hoxy group or hydroxy group,- and a m@thod of nodifying taste conprising
addi ng a taste-nodifying effective anount of the flavone derivative (1) to
a product uzeekRdhy amesns htoomodn fyr sl ousgdsictles piddiictconce BE TR & &D.
DESCRI PTI ON OF THE | NVENTI ON The termof "taste nodifying" of the
present inkéere oparticularly, it means that sourness, saltiness or
sweetness and flavor, and body, deliciousness and savor
associated with the combination thereof are enhanced or
reduced to sense the original taste more pleasant in a
mouth.

The mechanism of action of the flavone derivative (I)
that is the active ingredient of the present invention has
not made clear yet. However, for example, the mechanism for
modifying the saltiness associated with salt or the flavor
(stimulative smell associated with acetic acid) of vinegar
seems to be achieved by masking.

More particularly, as for the sourness associated with
edible acids, for example organic acids such as citric acid
and ascorbic acid, phosphoric acid and phytic acid, the fla-
vone derivative (I) of the present invention acts on enhanc-
ing the sourness without decreasing pH of products, or on
reducing the sourness which may be sensed as monotonous.

As for the saltiness associated with substances having
saltiness, for example salts such as table salt, the flavone
derivative (I) of the present invention acts on reducing the
saltiness and on inhibiting brackish sensed as aftertaste of

the saltiness.

The flavone derivative (I) of the present invention



5 broadly neans to nodify various factors which concern taste. Mre
particularly, it nmeans that sourness, saltiness or sweetness and fl avor,
and body, deliciousness and savor associated with the conbination thereof
are enhanced or reduced to sense the original taste nore pleasant in a
nmout h. The mechani sm of action.of the flavone derivative (1) that is
the active ingredient of the present inGention has not nade clear yet.

However, fonctxami entie fesdanhsiesoantMdstyhggothensakiverenesassoci at ed
with salt or the flavor (stinulative snmell associated with acetic acid) of

vinegar seeifsddid G €Y esubytaReK5NHaving swifeit@epal,t ifou @xamplas for
the sourness associated with edible acids, for exanple organic acids such

as citric a@d&aﬁ‘%@@?%@'?lﬁébge PRasRbeEi, C saghdsand fRiyitoseacind the
fla- vone derivative (1) t he present i nvention acts on enhanc- ing the

sourness W tl%ﬂoé@%:?aﬁé@@cﬂﬁboéuBEQdHﬁbieo@“ HA.gh! edeliFd dalte 0 WwRass-
whi ch may be sensed as nonot onous. for the saltiness associ ated

Wi th substangess@yi 4@ sealihnessrater aﬁ&amba:&,&h@ P4Chrand aljeisal t,
the flavone derivative (1) of the present invention acts on reducing the

2:: t : 22:: anthwihd T §4,88theasksabBhs 8BS gd v ndf bawd adlei®le. the

As for the refreshing flavor assogiated with menthol,
peppermint or mint, the flavone derivative (I) of the
present invention acts on enhancing the refreshing flavor
and on modifying the continuity of the flavor. Accordingly,
the refreéhing-feeling associated with the refreshing flavor
is also enhanced and the continuity of such feeling is
modified.

As for the flavor (stimulated smell associated with acetic
acid) associated with acetic acid or vinegar, the flavone deriva-
tive (I) of the present invention acts on reducing the
flavor without affecting acidity and preservation effect of
acetic acid, and changing physical property of the products.

As for the body, deliciousness and savor associated
with the combination of the above sourness, saltiness,
sweetness and flavor, the flavone derivative (I) of the
present invention acts on reducing unp;easant characteris-
tics by moderating the taste or smell and on enhancing the
body, deliciousness and savor originally contained in the

products without damaging them.



The flavone derivative (1) of the present invention

6 acts on inhibiting unpleasant |asting of the sweetness associated with
subst ances havi ng sweetness, for exanple sugars such as glucose, naltose,
sucrose, fructose and |actose or reducing sugar thereof; high

magni ficati on sweet- er such as Stevia extract and Aspartane; or am no
acids having the sweetness such as gl y@ ne and al ani ne. As for the
refreshing flavor associated with nmenthol, peppermnt or mnt, the flavone
derivative (|) ofrheheexurseset  pro@ndtHnuHed sidra anbatist ngebhethatr ashi-ng
flavor and on nodifying the continuity of the flavor. Accordingly, the

refreshing tealichngregisedisatiad thd Edhe sefsebhd polidevarori semlisgognfanced
and the continuity of such feeling is nodified. As for the flavor

(stinul at edwhirehl aaesasieat dth W ibwgetdkd eckel ascosiebedivi 1B asewi.c acid
or vinegar, the flavone deriva- tive (lI) of the present invention acts on

reduci ng t hehokleateken [diallnffecid g feé dilyo antlepa@ser ¥at tae pibaaktaf
acetic acid, and changi ng physical property of the products. As for
the body, debkieti amsreswld savor associ at ed

Examples of the products used in a mouth include: cos-
metics, drugs or quasi drugs such as toothpaste, medical
toothpaste, mouthwash, refreshing agent used in a mouth,
gargle and buccal tablet.

The term of "orally ingestible products" mean non-toxic
products which can be taken orally in the form of solid,
liquid or semi-solid. For example, those taken out from the
mouth in part such as chewing gum are also included in the
orally ingestible products.

Examples of the orally ingestible products include:
Japanese style confections such as rice cracker, cracknel of
rice, pressure processing rice, bun with a bean-jam filling
and candy; western style cohfections such as cookie, bis-
cuit, cracker, pie, sponge cake, castella, doughnut,.waffle,
pudding, butter cream, custard cream, cream puff, chocolate,
chocolate confections, caramel candy, chewing gum, jelly,
pancake and bread; snacks such as potato chip and the like;
iced sweets such as ice cream, ice candy and sherbet; pastes

such as flour paste, peanut paste and fruits paste; pickles;



wi th the conbi nation of the above sourness, saltiness, sweetness and
flavor, the flavone derivative (I) of the present invention acts on
reduci ng unpl easant characteris- tics by noderating the taste or snell and
on enhancing the body, deliciousness and savor originally contained in the
product s mnthout damagi ng them . 7

The terns of "products used in- a nout h® nmean that non- toxic products in

the fOf”‘%&dﬂEéé&nd'ﬂEﬁ@ Shcress - ﬁ&h'dsaﬁ@hﬁﬁ abﬁcﬁﬁeddk@-%dﬂ§£dbfﬂﬂh
taken out “after it is used. Those taken orally in part are also-i ncl uded

in the proglict sjeMspd fb@eé@i:'ﬁ% fish subXadBl @amChabile o EdWH Sdised in a

nmout h i ncl ude: Tcos- tics gs or quasi drugs such as toothpaste

medi cal ta%fbaétn‘i‘ad@%'f hiﬁ‘@éﬁ’mégy eBBh’iQdaQE% ?ﬁ%‘i‘:e‘ gi‘ljl&é”' £idprale

and buccal termof "orally ingeStiblé products” mean

non-t oxi ¢ dg{g“ﬂaékéwEfﬁbﬁﬁﬂﬂgé EﬂEEeaHaahh ah@s%hﬁé%gyy(ﬁifﬂﬁ'fbodj'qu'd

or sem - Sé)ld For "exanpl® ose taken out Tromthe dth'in part such as

chewi ng gyl fe &l S0ch Ngd UPRde iRt BErry, AkbY RIS &l A4YF Ihrry;

seasonings such as miso, powdery miso, soy sauce, powdery
soy sauce, unrefined soy sauce, sauce made of fish protein,
sauce, ketchup, mayonnaise, solid bouillon cube, roast meat
sauce, Curry roux, stew.base, soup base and broth base; milk
products such as yogurt and lactic acid drink cbntaining
lactic acid bacterium; drugs or quasi drugs such as troche,
drinkable preparations, granules or powders and tablets.

Next, the flavone derivative (I) of the present inven-
tion is described in detail.

As the flavone derivative (I), it is preferable that Ry
is hydroxyl group and R; to Rg have 4 to 7 methoxy groups in
total. More large number of methoxy groups are more prefer-
able. Particularly, it is preferred that all of Rj, Ry, Ry,
R, Rg, Ry and Rg are methoxy group and R3 is hydrogen atom.

The flavone derivative (I) can be obtainéd by extract-
ing, purifying and separating from natural products. Alter-
natively, a flavone derivative (I) obtained from natural
products may be partially demethylated or methylated to form
another flavone derivative (I) of the present invention.

Materials containing the flavone derivative (I) may



Exanpl es of the orally ingestible products include: Japanese style
confections such as rice cracker, cracknel of rice, pressure processing
rice, bun with a bean-jamfilling and candy; western style confections
such as cookie, bis- cuit, cracker, pie, sponge cake, castella, doughnut,
waf fl e, pudding, butter cream custard cream cream puff, chocol ate,
chocol ate confections, caranel candy, cfewing gum jelly, pancake and

bread; snacks such as potato chip and the |ike; iced sweets such as ice
cream ice cgRdyuaBdfgBehbel; dRgsSiredutcb s iy Hasd er pheafitopashe and
fruits paste; pickles; 8 processing

meat such asphapt §émaﬁg§ngb%@omut@rcxéa%a,usaagﬁaﬁ\dnamawrwn P& 0gesai ag
fish such as" ham nade of fish neat, sausage nade of fish nmeat, boiled fish

paste, kind of {5sBr BySL@incdke Ofr RAMPIRL s and Japanese deeply fried
food; curries such asinstant curry, retort curry and tin curry;

seasoni ngs such agh@l $9aveAWd Al iFa%qveS QYL S AGE bd WEIEL ¥ned Oy S8kELact -
unrefined soy sauce, sauce nade of fish protein, sauce, ketchup,

mayonnai se, saki dpheuicklion Gue sdRasit iRAlsudUfftefiily IRUXccokadnbase,

soup base and broth baSe; mlk products such as yogurt and lactic acid

drink contai @i the method described in Journal of Japanese Agricultur-
al Chemical Society vol. 62, p. 1777 (1988) as follows.

First, the materials are extracted by heating with an
organic solvent such as ethanol, methanol or chloroform,
followed by removing the organic solvent under reduced
pressure to give an extract of the flavone derivatives (I).
The extraction is preferably conducted one to several times
for 1 to 10 hours. Next, water is added to the obtained
extract and it is further extracted with ether. Subsequent-
ly, the dissolved portion in ether is subjected to column
chromatography such as silica gel column chromatography,
thereby purifying the extract of the flavone derivatives
(I).

In place of the solvent for extraction listed above,
supercritical fluid solvent such as carbon dioxide and
propane, or subcritical fluid solvent such as carbon dioxide
and propane can be used. Alternatively, if necessary,
water, ethanol or the like may be used together with the

above solvent as an entrainer.



| actic acid bacteriunm drugs or quasi drugs such as troche, drinkable
preparations, granules or powders and tablets. - Next, the flavone
derivative (1) of the present inven- tion is described in detail. As
the flavone derivative (1), it is preferable that R5 is hydroxyl group and
Rlerr] to Rlerr] have 4 to 7 nmethoxy.groups in total. Mre |arge number of
met hoxy groups are nore prefer-- able. Particularly, it is preferred that

all of Rlerr], RraerpxtRpetrjof tReerflavdierddririeivds apd) Rbptalnaaep
met hoxy group and R3 is hydrogen atom The flavone derivati ve (I{ can

be obtai nedthg extrastes idegcyilbdd Wingrants se€paiatung f obh8at Uadbne
products. Alter- natively, a flavone derivative (lI) obtained from natural

product s maylelré vpaitviesl |(\ )demet mdwatiack nidered hydated iMpheidiedn@bheied
fl avone derivative (1) of the present invention. ~Materials containing

the flavonefdem wmatievdalls) Mt example hydrocarbons such as limonefle,
I ncl ude fresh or dry product of fruit, rind or | eaf of the plant bel onging

to Rutaceaelifb@selyigeradlivlcamdt®lsed @srpited’ fid byierindi BErRE6-

conpr essi ng. The flavone derivative (|§ may be obtai ned by extract-
nyls; esters; alcochols; other perfumes; and carotenoid dyes
such as kryptoxanthine. The obtained extracts can be used
as it is for juices and the like as a colorant or material
of perfumes of citrus fruits. Such uéages are also included
in the present invention. | .

However, when the extract of the flavone derivatives
(I) contains various impurities derived from materials as
described above, such impurities cause unpleasant smell ox
taste-or cause to put in colors to products. Accordingly,
in case that the extract is used other than for the colorant
or perfume material of citrus fruits, it is necessary to
provide a purifying process after extracting, followed by
removing the solvent in order to eliminate the impurities.
In addition to the column chromatography using silica

gel, examples of the purifying process include: column
chromatography using aluminum oxide, alkylsilyl silica gel,
arylsilyl silica gel or the like; liquid-liquid partition
chromatography using hexane, pentane or the like with
water-containing methanol, water-containing ethanocl or the

like; liquid-liquid counter current extraction using hexane,



ing, purifying and separating such materials in accordance wth the method
descri bed in Journal of Japanese Agricultur- al Chem cal Society vol. 62,
p. 1777 (1988) as foll ows. First, the materials are extracted by
heating with an organic solvent such as ethanol, nethanol or chloroform
foll owed by renoving the organic solven&lunder reduced pressure to give an
extract of the flavone derivati'ves (1). " The extraction is preferably
conducted one to several tinmes for 1 to 10 hours. Next, water is added to
t he obt ai neeeniesme aer biwe Likéswitht Wekeextoathedinigt medhlasiol Swesteient -
Iy, the dissolved portion in ether is subjected to colum chronatography
such as si|¢ertybhingl ebhacdlooat bheaphie; thecehyrpdnighili madtdiciod ract of
the flavone derivatives (I). In place of the solvent for extraction
listed abowhromapegraphycal Theuedtsabvenhysbeh pasicdekdobydithe dondsicha-
propane, or subcritical fluid solvent such as carbon dioxide and propane
can be usedigwtef ndtovehgrei £thaseepgargssewat er, et hanol or the like may
be used together with the above solvent as an entrainer.

In the present invention, the purified extraction of
the flavone derivatives (I) as a mixture of the flavone
derivatives (I) may be used as an active ingredient. Alter-
natively, the mixture can be separated into each ingredient
and one of the separated ingredient or the combination
thereof may be used as an active ingredient.

Preparative high velocity liquid chromatography may be
used for separating the flavone derivatives (I) into each
ingredient.

The taste modifier of the present invention is com-
prised of one or more flavone derivatives (I) as an active
ingredient, an excipient such as starch and lactose, and
other additives such as preservatives may be further includ-
ed therein.

The extract of the flavone derivatives (I) or the
separated single ingredient or mixture thereof may be used
per se or in the form of powder. They are powdered by a
known method in the art. Alternatively, they may be used by

dissolving in a solvent such as ethanol, glycerin and pro-

pylene glycol. Further, in case that the product used in a



10 The extract of the flavone derivatives (1) obtained by the
processes described above is a m xture of the flavone derivatives (1) and
may include a lot of inpurities derived fromnmaterials, for exanple

hydr ocar bons such as |inonene, linalool, geraniol, nerol, [err]-terpineol
and citral; carbo- nyls; esters; alcohals; other perfumes; and carotenoid
dyes such as kryptoxanthi ne. The obt ai'fied extracts can be used as it is

for juices aBdthherl okalay angRis¥idlle Yrotict i 8¢ oDly peddssdpsablecoiius
fruits. Such usages are also included in the present invention. -

However, whgfotiietexishiatt a@f vidyetaawons deakdy abé Vasded | ghepdtal ns vari ous
impurities derived fromnmaterials as described above, such inpurities

cause unpl easant asfRlchod oft aRlde FYi AUt PELLhd SRoentt OnPERIUSHS.
Accordingly, 1in case that the extract is used other than for the col orant

or perfune gehpiidlesofadding'a fHadteS-mddifPiNeCestaEYive® aRb@Ntdgfathe
purifying process after extracting, followed by renoving the solvent in

order to el ifaRahe W8 ivERUNE (@S to a prduwddi ts8d 10 &NRogehUBP
chromat ography using silica gel, exanples of the purifying process

i nclude: cobyam 1vCRnQERHAHIAP Prddfidty A WA Niet D¥é dengAbhybat! Yl rai bhea
gel, arylsilyl Silica gel or the like; liquid-liquid partition

chromat ogr apf#y ud3indd nf16tdte AN MINE +148oMb tfer 1eh £EvEEN{ ) NRAY
nmet hanol , wat er-contai ni ng et hanol or the
an active ingredient, the taste-modifying effective amount
of the mixture is added.

The taste-modifying effective amount mentioned above
indicates the amount with which the taste of products used
in a mouth or orally ingestible product can be modified.

The taste-modifying effective amount is suitably determined
depending on the type of the products and a content of the
substance to be modified, for example those having edible
acid, menthol, peppermint, mint, acetic acid, vinegar, salts
and substances having sweetness. Preferably, the taste-
modifying effective amount is 0.1 ppb to 1 ppm, more prefer-
ably 1 ppb to 0.1 ppm. When flavones are added in this
scope of amount, they do not cause a biﬁter taste by them-
selves.

In case of applying the taste modifier to solid
products, it is preferable to add the taste modifier in the
form of powder. For applying to semi-solid or liquid

products, it is preferably added in the form of liquid by



i ke; liquid-liquid counter current extraction using hexane,

11 pentane or the like with water-containing nethanol, water- contai ning
et hanol or the like; or centrifugal partition chromatography. The extract
may be purified by the conbina- tion of 2 or nore these processes.

In the present invention, the purifiedxtraction of the flavone
derivatives (1) as a mxture of the flavone derivatives (I) nay be used as
an active ingredient. Alter- natively, the m xture can be separated into
each ingretliissdlviang the dthdstbhemsdpfifarednitpgrhel abover nemnt icorddd nat i on

t hereof may be used as an active ingredient. Preparative high
vel ocity Isafiwenichr omat ography may be used for separating the flavone
derivatives (1) into each ingredient. The taste nodifier of the

present invention is com prised of one or nore flavone derivatives (1) as
an active ingredient, an excipient such as starch and | actose, and other
addi tives BXRIPEE preservatives may be further includ- ed therein.

The present invention is further illustrated with

respect to the following examples, but it is not intended to

limit the scope of the invention thereto.

{Extraction Example 1)

In accordance with a method described in Journal of
Japanese Agricultural Chemical Society, vol. 62, p.1777
(1988), 5 kg of rind of commercially available Iyokan
(Japanese citrus) was refluxed to extract with 20 liters of
ethanol, followed by removing thé ethanol under reduced
pressure to obtain an extract of the flavone dexrivatives
(I). Then, after adding water, the extract of the flavone
derivatives (I) was extracted with ether, and the solution
of ether was subjected to silica gel column chromatography,
thereby purifyin§ the extract of the flavone derivatives
(I). Next, the purified extract was subjected to prepara-
tive high velocity liquid chromatography under the condition
described below to separate the following compounds 1 to 8.

Type: Pump 887-PU, made by NIHON BUNKO KABUSHIKI KAISHA

Detector: 870-UV, UV/visible light detector

Measured wave length: 310 nm



The extract of the flavone derivatives (lI) or the separated single

I ngredient or mxture thereof nay be used per se or in the formof powder.
They are powdered by a known nethod in the art. Alternatively, they may be
used by dissolving in a solvent such as ethanol, glycerin and pro- pylene
glycol. Further, in case that the prod%gt used in a

12 mouth or orally ingestible product i's oily, acceptable oil products
such as vegetable oil may be added thereto. A nmet hod of nodifying
taste of the preSebtmhavbPEVEROSILeOPS-S6S madei my ACMURAe -RASHKY KK
effective anmount of the flavone derivative (I) to a product used in a

mout h or oOBBSHYKINBARIGHAl e iphedudianetar 20 e, ilkgigith €280 m n case of
using mxture of two or nore flavone derivatives (lI) as an active

i ngredi ent, the Mabitenphabyri:ngceftbaditinid caltateir=6T tvw/'v) xture i s added.
The taste-nodifying effective anount nentioned above indicates the anount
wi th which the trsbe ehtproduot mlusmdt. in a mouth or orally ingestible
product can be nodified. The taste-nodifying effective amount is suitably
determ ned depepHengteictheekypE @hel bdtRiodd conptthmi<L antwents ofetde
characterized by Mass Spectrum (hereinafter referred to MS)
and Proton Nuclear Magnetic Resonance Spectrum (hereinafter
referred to lH-NMR).' As for the Mass Spectrum, M-80 made by
Hitachi Seisakusho was used with 20 eV of voltage for accel-
eration and ﬁhe data were measured by the direct introduc-
tion method. As for the Proton Nuclear Magnetic Resonance
Spectrum, XL-300 made of Valian Instruments was used with a
magnetic field of 300 MHz and the data was measured by using
chloroform as a solvent and tetramethylsilane as an internal
standard. The spectrum data are indicated by §:ppm and the
coupling constant is indicated by J:Hz. The letters s, d
and dd indicate singlet, doublet and double doublet, respec-
tively.
The melting point, Mass Spectrum and Proton Nuclear
Magnetic Resonance Spectrum of the obtained compounds 1 to 8
were measured. The results and name of the compounds are

listed as follows:

Compound 1: 3’,4’,5,6,7-pentamethoxyflavone

Melting point 180°C



substance to be nodified, for exanple those having edible acid, nenthol,
peppermnt, mnt, acetic acid, vinegar, salts and substances having

sweet ness. Preferably, the taste- nodifying effective anount is 0.1 ppbto
1 ppm nore prefer- ably 1 ppb to 0.1 ppm When flavones are added in this
scope of anmount, they do not cause a~bi§ er taste by them selves.

In. case of applying the taste nodifier solid products, it is preferable
to add the tasteMsodi/fzZi 72 n(M+e form of powder. For applying toe

sem -solid or liquid products, it is preferably added in the form of
l'iquid by 1H-NMR & 3.92 (3H,s), 3.96 (3H3s),d?s%9| (BHgsSlhe4tQ8te
nodi fier into the above nentioned solvent. EXAVPLE The present

i nvention i gsHymstihers.idd ustHad pd W8S (IEsppet 61 D7t heH{dl Tofi)ng 7edandilés
but it is not intended to |limt the scope of the inventi'on thereto.
(Extracti ondigaml,e 7)51 (1H,dd,J=2,8).

Compound 2: 3‘,4’,5,6,7,8-hexamethoxyflavone

Melting point 134-135°C

MS m/z 402 (M+)

1H-NMR & 3.96 (6H,s), 3.97 (3H,s), 3.98 (3H,s), 4.03
(3H,s), 4.11 (3H,s), 6.62 (1H,s), 7.00 (1H,d,J=8), 7.41 (1H,
d,J=2), 7.57 (1H,dd,Jd=2,8).

Compound 3: 4',5,6,7,8-pentamethoxyflavone

Melting point 153-154.5°C

MS m/z 372 (M+)

1H-NMR & 3.89 (3H,s), 3.95 (6H,s), 4.02 (3H,s), 4.10
(34,s), 6.60 (1H,s), 7.03 (2H,d,J=9), 7.88 (2H,d,J=9).

Compound 4: 37,4',5,7,8-pentamethoxyflavone

Melting point 196°C

MS m/z 372 (M+)

1H-NMR § 3.96 (6H,s), 3.98 (3H,s), 4.00 (3H,s), 4.01
(34,s), 6.62 (1H,s), 6.44 (1H,s), 6.99 (1H,d,J=8), 7.42
(1H,d,J=2), 7.59 (1H,dd,J=2,8).
Compound 5: 3,4’,5,7-tetramethoxyflavone

Melting point 198°C

MS m/z 342 (M+)

lH"'m 8 3093 (3H,S), 3-96 (3H,S), 3.97 (3H's)’ 3198



I n accordance with a nethod described in Journal of Japanese Agricultural
Chem cal Society, vol. 62, p.1777 (1988), 5 kg of rind of commercially
avai |l abl e Iyokan (Japanese citrus) was refluxed to extract with 20 liters
of* ethanol, followed by renoving the ethanol under reduced pressure to
obtain an extract of the flavone derirvatjves (1). Then, after adding

wat er, the extract of the flavone deriVvatives (1) was extracted with
ether, and the solution of ether was subjected to silica gel colum

chr onmat ogr apBi, s )t hér. 8By (pur,id \a=rm) t he. Xt fEcid af=2 e 6 | exopendeyi, vat bves
(I'). Next, the purified extract was subjected to prepara- tive high

vel ocity |i quHdd¢b=8nat agRaphyLryler=2he Tomli {iwpdd deszrgbed below to

separate the follow ng conpounds 1 to 8. Type: Punp 887-PU, nade by
NI HON BUNKQC&#ABOEHEKE : KAI,SHA , 4/ ~tetheimetidxy Biidvdhe UV/ visible |ight

det ect or Measured wave | ength: 310 nm

14 Col um: MBEVERGSHoi@RS-43,7 atade by NOMURA KAGAKU KA-  BUSHI KI

KAI SHA, inner dianmeter 20 mm |ength 250 mm Mobi | e phase:

Acetonitril e/ wat HS=fi/4 Gw2v)(M+)
1H-NMR & 3.89 (3H,s), 3.96 (3H,s), 3.99 (3H,s), 4.00
(34,s), 6.44 (1H,s), 6.61 (1H,s), 7.02 (2H,d,J=9), 7.89 (2H,
d,J=9).

Compound 7: 3,3’,4',5,7,8-hexamethoxyflavone

Melting point 174°C

MS m/z 402 (M+)

1H-NMR & 3.90 (3H,s), 3.94 (3H,s), 3.97 (6H,s), 4.00
(34,s), 6.42 (1H,s), 7.01 (1H,d,J=8), 7.84 (1H,d,J=2), 7.86
(1H,dd,J=2,8).
Compound 8: 4’,5,7-trimethoxyflavone

Melting point 158°C

MS m/z 312 (M+)

lH-NMR & 3.89 (3H,s), 3.92 (3H,s), 3.96 (3H,s), 6.38
(1H,d,J=2), 6.56 (1H,d,J=2), 6.60 (1H,s), 7.00 (2H,d,J=9),

7.83 (1H,d,J=9).

(Extraction Example 2)

In accordance with a method described in Chem. Pharm.
Bull., Vol. 35, p. 3025 (1987), 1 kg of dried rind of Citrus

Depressa was refluxed to extract with 10 liters of methanol,



Flow rate: 3.0 m/mn. The structures of the obtained conpounds 1 to 8
were characterized by Mass Spectrum (hereinafter referred to M5) and
Proton Nucl ear Magnetic Resonance Spectrum (hereinafter referred to
1H-NWR). As for the Mass Spectrum M 80 made by Hitachi Seisakusho was
used with 20 eV of voltage for accel- eration and the data were neasured
by the direct introduc- tion nethod. A% for the Proton Nucl ear Magnetic
Resonance Spectrum XL-300 nmade of Valian Instrunents was used with a
magneti ¢ fi efdlabwed0 byHzemodinte theet anetdsamehsunader byedséad priessbykotm as
a solvent and tetranethylsilane as an internal standard. The spectrum data
are indi cat edblagipean| exmaarntd dfhechee dild vorge cdasieativesi Ndli)cat Edely J: Hz.
The letters s, d and dd indicate singlet, doublet and doubl e doubl et,
respec- tivehter and ethylneldeterearerte dddsd SpectheneahdaPtotonolitaliear
Magneti c Resonance Spectrum of the obtained conpounds 1 to 8 were

measur ed. Theth§dulkicetatd Navenf tHthybrpeoeaseawas kembeddaanteld aws:

Compound 1: 3',4',5,6, 7- pent anet hoxyfl avone Melting point 180[err]C
duced pressure. Next, after adding benzene, the residue was
subjected to silica gel column chromatography to purify the
éxtract of the flavone derivatives (I). The purified ex-
tract was subjected to preparative high velocity liquid
chromatography, thereby separating the following compounds 9
“and 10. |

The structures of the obtained compounds 9 and 10 were
characterized in the same manner described in Extraction
Example 1. The results and name of the compounds are listed
as follows:

Compound 9: 5-hydroxy-4’,6,7,8~tetramethoxyflavone

Melting point 175°C

MS m/z 358 (M+) |

1H-NMR § 3.90 (3H,s), 3.96 (6H,s), 4.08 (3H,s), 6.56
(1€,s), 7.01 (2H,d,J=9), 7.92 (2H,d,J=9).

Compound 10: 5-hydroxy-3’,4’,6,7,8-pentamethoxyflavone

Melting point 144°C

MS m/z 388 (M+)

1H-NMR & 3.92 (12H,s), 4.02 (3H,s), 6.46 (1lH,s), 6.90

(1H,d,J=9), 7.32 (1H,d,J=2), 7.51 (1H,dd,J=9,2).



15 MS mlz 372 (M) IHNWR [err] 3.92 (3H,s), 3.96 (3H,s), 3.98
(3H,s), 4.00 (6H,s), 6.66 (1H,s), 6.88 (1H,s), 6.97 (IH d,J=8), 7.33 (IH,
d,J=2), 7.51 (IH dd,J=2,8). Compound 2: 3',4',5,6,7, 8-hexanet hoxyfl avone
Mel ting point 134-135[err]C MS mz 402 (M) 1IH-NWR [err] 3.96
(6H,s), 3.97 (3H,s), 3.98 (3H,s), 4..03 (3H,s), 4.11 (3H,s), 6.62 (1H ),
7.00 (IHd,J=8), 7.41 (1H, d, 3=2), 7.9 (1H,dd, J=2,8). Conpound 3:

4' 5,6, 7, 8-pent anet hoxyf | avone Mel ting point 153-154.5[err]C VS
mz 372 (M)ExtractiehNERafede] 33. 89 (3H,s), 3.95 (6H,s), 4.02 (3H,s), 4.10
(3H,s), 6.60 (1H,s), 7.03 (2H,d,J=9), 7.88 (2H,d,J=9). Compound 4:
3',4',5,7, 8-pent anmedbosyfikavengith a mehtadngigemmitbetiOGredhedi. PharVS m z

372 (M) IH-NWVR [err] 3.96 (6H,s), 3.98 (3H,s), 4.00 (3Hs), 4.01
(3H,s), 6.6R2ullH,sYel6.37,(bH, 8H8 §19B) H1d K=&f diiddl Ndaves Jo2)Mur- 59
(I'Hdd, J=2,8). Conpound 5: 3',4',5,7-tetranethoxyfl avone Mel ting

poi nt 198[ eray& Paniculata was extracted with chloroform at room tem-
perature, followed by removing the chloroform under reduced
pressure to obtain an extract of the flavone derivative (I).
Then, after adding benzene, the extract of the flavone
derivatives (I) was subjected to silica gel column chroma-
tography and eluted with benzene/acetone solvent, while a
composition rate v/v have been changed to increase the
content of acetone gradually from 9/1 to 7/1, 4/1 and 3/1.
The flavone derivatives (I) were found in benzene/acetone
fraction of 7/1 (v/v). The fraction containing the flavone
derivatives (I) was subjected to silica gel column chroma-
tography again and eluted with benzene/acetone (8/1 (v/v))
solvent, thereby purifying the extract of the flavone deriv-
atives (I). The purified extract was subjected to prepara-
tive ﬁigh'véiocity liquid chromatography, thereby separating
the following compound 11.

The structure of the obtained compound 11 was charac-

terized in the same manner described in Extraction Example
1. The result and name of the compound are listed as fol-

lows:

Compound 11: 3,3’,4’',5,5’,6,7,8-octamethoxyflavone




MS m z 342 (M) 1H NMVR [err] 3.93 (3H s), 3.96 (3Hs), 3.97 (3H,s),

3.98

16 (3H,s), 6.39 (IH,d,J=2),

6.57 (IH d, J=2), 6.62 (IHs), 6.97 (IHd, J=8), 7.33 (IHd, J=2), 7.52

(1H,dd, J=2,8). Conpound 6: 5,7,8,4"-tetranet hoxyfl avone Mel ting
poi nt 217[err]C MS mz 342 (M) 19 1H-NMR [err] 3.89 (3H,s), 3.
(3H,s), 3.99 3Hs£ 4.00 (3H,s), 644(1Hs) 6.61 (1H,s), 7.02
(2H,d, J=9), 7.8MePHingdpgin}, lZ@oﬂrﬁauﬁd 7: -

3,3 ,4",5,7, 8-hexanet hoxyf | avone Melting point 174[err]C VS

402 (M#)

1MF NWRz [ €68] (B+90 (3H,s), 3.94 (3H,s), 3.97 (6H,s), 4.00

96

mz

(3Hs), 6.42 (IH's), 7.0l (IHd, J=8), 7.84 (IHd,J=2), 7.86 (1H dd,J=2,8).
Conpound 8: 4',5}H=NMRn§tﬁ@§yﬂhév®ﬁéH)r 7.5Rel(2Hng )poi nt 158[err] C
mz 312 (M)

{Extraction Example 4)

Under reduced pressure of 20 mmHg, 1000 g of tangerine
oil (corresponding to the extract of the flavone derivative
(I)) contained in the rind of the plant belonging to Rutac-
eae was condensed to obtain 200 g of condensed product. A
column having 200 mm in inner diameter and 1000 mm in length
was filled with 6000 g of silica gel having a particle
diameter of 150-425 pm that is dispersed in benzene, and
condensed tangerine oil was applied thereto. Next, 12
liters of benzene was flowed for 2 hours thereto to remove
the fraction eluted with benzene. Then, 36 liters of 40%
(v/v) ethyl acetate in benzene was flowed for 6 hours to
obtain a fraction containing the flavone derivatives (I).
The obtained fraction containing the flavone derivatives (I)
was condensed and was subjected to chromatography under the

same condition again, thereby obtaining 20 g of white.solid

(%S

(hereinafter referred to Extract 1) as a purified extract of

the flavone derivatives (I) without smell and color associ-

ated with the raw material.



IH-NWR [err] 3.89 (3H,s), 3.92 (3H,s), 3.96 (3H,s), 6.38 (1H,d,J=2), 6.56
(1H,d,J=2), 6.60 (1H,s), 7.00 (2H,d,J=9), 7.83 (1Hd,J=9). (Extraction
Exanpl e 2) In accordance with a nmethod described in Chem Pharm
Bull., Vol. 35, p. 3025 (1987), 1 kg of dried rind of Citrus Depressa was
refluxed to extract wwth 10 liters of nethanol,

17. followed by renDV|ng the nethanol ufitler reduced pressure to obtain an
extract of tEB® 20} g1l g sourm@ss water and ethyl acetate were
added to the extract to obtain ethyl acetate |layer. Ethyl acetate was
renoved under re-Codpouddpréstarél NéExttheafftlevosddidey ibveridere, (1 heversi due
was subjected to silica gel columm chromatography to purify the extract
of the flavomeedeasvat taese( mpdiTherpino firegpame adidacugeas sabj-ected to
preparative high velocity liquid chromatagraphy, thereby separating the
fol | owi ng cobponnbsv@ngapndmpOsitions alse fstllwstsur es of t he obt ai ned
conpounds 9 and 10 were characterized in the sanme manner described in
Extraction

Granulated sugar 50 (9)
Fructose/Glucose sugar solution 80 (g)
Citric acid (crystal) 1.000 (9)
L-ascorbic acid -0.200 (9)
Flavone derivative (I) 0.00001 (é)
Water 869 (g9)

As a control, 21 types of acid sugar solutions are
used. In the eontrol, the flavone derivative (I) is removed
from the above composition and the content of citric acid is
varied from 1.000 g to 1.500 g by 0.025 q.

Sensory tests were carried out by 8 trained panellers
in accordance with a limiting method described in the Hand
Book of Sensory evaluation, edited by Research Committee of
sensory evaluation, Union of Japanese Scieﬁtists and Engi-
neers, p.398 (1973) in use of acid sugar solutions contain-
ing respective flavone derivatives (I) and another acid
sugar solutions having a various content of citric acid.

As for the content of citric acid, two types sensory

tests were conducted, one was an ascending system (testing



Exanple 1. The results and name of the conpounds are listed as follows:

Compound 9: 5-hydroxy-4',6,7,8-tetranet hoxyfl avone Mel ting point
175[err]C M5 nmlz 358 (M) IHNWR 6 3.90 (3H,s), 3.96 (6H,s),
4.08 (3H,s), 6.56 (1H,s), 7.01 (2H,d,J=9), 7.92 (2H,d,J=9). Conpound 10:
5- hydroxy-3',4',6, 7, 8-pent anet hoxyf Iravgone Melting point 144[err]C

M5 nlz 388 (M) 1HNVR 8 3.92 (12H s), 4.02 (3H,s), 6.46 (1Hs), 6.90
(1H, d, J=9) fradXIsqikt Hod =2 +th716&¢ ¢dhkddtda®idh) and another (Wad raacti on
Exanpl e 3) In accordance with a nethod described in Chem Pharm

Bul I ., Vol delcenpdind8syd0E8) (téskingf fdomedollaarea ofithuhighr aymcen~

Pani cul ata was extracted with chloroformat roomtem perature, followed
by renovi ngertdwei et or of or m under reduced pressure to obtain an extract of
the flavone derivative (I). Then, after addi ng benzene, the extract of the
fl avone The sensory evaluation was made by a value of enhancing
the sourness. The value of enhancing the sourness was
calculated by the following formula based on the content of
citric acid in acid sugar solutions with varied concentra-
tion of citric acid, which ﬁas an equivalent stimulation
with an acid sugar solution containing the flavone deriva-
tive (I)
Value of enhancing the sourness = (content of citric
acid in acid sugar solution sensed as an equivalent stimula-
tion/content of citric acid in acid sugar solution contain-

ing the flavone derivative (I)) x 100

The results are shown in Table 1.



derivatives (1) was subjected to silica gel colum chroma- tography and
eluted with benzene/ acetone solvent, while a conposition rate v/v have
been changed to increase the content of acetone gradually from9/1 to 7/1,
4/1 and 3/1. The flavone derivatives (I) were found in benzene/acetone
fraction of 7/1 (v/v). The fraction containing the flavone derivatives (I)
was subjected to silica gel colum chr offa- tography again and eluted with
benzene/ acetone (8/1 (v/v)) solvent, thereby purifying the extract of the
flavone deriv- atives (lI). The purified extract was subjected to prepara-
tive high VviEdlbéty |iquid chromat ography, thereby separating the follow ng

conpound 11. The structure of the obtained conpound 11 was charac-
terized in the sanfourmess eerkantbadbinthet faavione Beaipativbk (The result
and nanme of the gerpounrd—are—tisted-as—fol lows— Conpound—11;
3,3 ,4",5,5,6, 7| SFbatranet hoxyf| §vvakue of enhancing the sourness
19 Mel ting ppiderieativd| ey} NE-—-2—468 (M-) 1H-NMVR 8
3.8-4.1 (24H), 7}52 (2H,s). " Ascending Descending
system system

Compound 1 119 121

Compound 2 118 123

Compound 3 120 123

Compound 4 117 119

Compound 5 118 121

Compound 6 120 123

Compound 7 116 119

Compound 8 118 120

Compound 9 117 119

Compound 10 120 123

Compound 11 125 128

As seen from the results, every flavone derivative (I)
of the compounds 1 to 11 clearly enhanced the sourness of

acid sugar solution.

Example 2: Enhancing the sourness (refreshing drink)

Compound 4 of the flavone derivative (I) was used as a
taste modifier. Raw materials described below were mixed

and stirred to dissolve. The solution was heated up to



(Extraction Exanple 4) Under reduced pressure of 20 mrHg, 1000 g of
tangerine oil (corresponding to the extract of the flavone derivative
(I')) contained in the rind of the plant belonging to Rutac- eae was
condensed to obtain 200 g of condensed product. A colum having 200 nmin
I nner di aneter and 1000 nmin length- was filled with 6000 g of silica gel
having a particle dianeter of ‘150-425 T%rr]n1that I s dispersed in benzene,
and condensed tangerine oil was applied thereto. Next, 12 |liters of
benzene was 93°@wedrngdiately stranswivted tenavbotthe andcseededl.ut dheni,t h
benzene. Then, 36 liters of 40% (v/v) ethyl acetate in benzene was fl owed
for 6 hour s itto waghtcoal.ed f imcvabare¢ohharabyggprhpatiagonefaeshiag vdesink ) .
The obtained fraction containing the flavone derivatives (1) was condensed
and was subjhestisdy teonpwoireiogs aphyfahdlewst heA samerodndati prepgaied, by
t hereby obtaining 20 g of white solid (hereinafter referred to Extract 1)
as a purifi ediguitnetecingfthe heompaunde4déromatheesawl havetrheds .snel |l and
color associ- ated with the raw naterial.

Sensory tests of obtained refreshing drink were carried

out by 8 panellers.

As a result, the refreshing drink containing the fla-
vone derivative (I) showed the taste of fruit juice and the
sourness stronger than the control, and the gquality of taste

is significantly improved.

Frﬁctose/glucose sugar solution 110 (9)
Citric acid (crystal) 2 (g9)
Lemon flavor 2 (g9)
Flavone derivative (I) 0.0002 (g)
(Compound 4)

Water 885 (9)

Example 3: Enhancing the sourness (jellv)

Extract 1 of the flavone derivative (I) was used as a
taste modifier. Raw materials listed below except for
flavor were mixed and heated to dissolve. The solution was
sterilized at 80°C for 10 minutes, and then the flavor was
added thereto. Next, it is filled into a vessel and cooled,

thereby preparing strawberry jelly. A control was prepared



20 Exanple 1: Enhancing the sourness Conpounds 1 to 11 of the flavone
derivative (1) were wused as a taste nodifier to prepare acid sugar sol u-

tion having conpositions as foll ows: Granul at ed sugar

50 (9) Fruct ose/ d ucose sugar solution 80 (9)

Citric acid (crystal) 1000 (9) L-ascorbic acid

0. 200 (9) Fl avone derivative (1) 0. 00001 (9)

Wt er As a control, 21 types

o 869 ) :

of acid sudd¥ {bimindhingr Extyaed. 1 IfﬁOth'—%@orﬁa\”bI“}a"t%afll%vone derivati ve
(1) is renoved fromthe above conposition and the content of citric acid
is varied fromiep®ery testssfergobfFadnesds sfrawberryseitloyy Wk Cakr e
carried out by 8 trained panellers in accordance with a limting nethod
descri bed iRLeReownfndY BobRnefLlegssory eval uation, edited by Research

Comm ttee of sensory eval uation, Union of Japanese Scientists and Engi -
neers, p.398 (19%48)ajnegydtof the lovgme senivadisre drtlaigpntaimin@specti ve
fl avone derivatives (1) and another acid sugar solutions having a various
content of f¥raveerrydielly shawedothenhdashe @f fmuicﬁt:'r\ijec%lcardfg th® types

sensory tests were conducted, one was an ascendi ng system (testing
sourness stronger than the control, and the quality of taste

is significantly improved.

Granulated sugar 50.0 (g)
Fructose/glucose sugar solution| 132.0 (g)
Gelation agent ' ' 10.0 (g)
Citric acid (crystal) 2.0 (g9)
Flavor : 2.0 (g9)
Red cabbage colorant | 1.0 (g9)
Extract 1 0.0001 (g)
Water 803.0 (9)




21 fromsolution with | ow concentration) and another was a descending
system (testing fromsolution with high concen- tration). The
sensory eval uation was made by a value of enhancing the sourness. The

val ue of enhancing the sourness was calculated by the follow ng formla
based on the content of «citric acid-in acid sugar solutions wth varied
concentra- tion of citric acid, which®as an equi valent stinulation wth

an acid sugar solutlon contalnlng t he flavone derlva- tlve (I) e I\/alue
I G N oS =1 805 S 3 ‘a Ut| On

are shown in Table 1. 22
guality of taste (chewing qum)

Flavor Flavor
composition A composition B

Peppermint essential 70 (w/w)% 70 (w/w)%

oil

Menthol 30 (w/w)% 30 (w/w)%
Flavone derivative (I) - 0.0002 (w/w)%

Extract 1 of the flavone derivatives (I) was used as a
taste modifier. Chewing gum containing the above
flavor composition A (control) or B (containing the flavone
derivative (I)) wés prepared.

First, 25 g of gum base, 20 g of sugar, 52 g of water-
containing glucose and 3 g of thick malt syrup were mixed
while heating, and then the above flavor composition A was
added thereto such that i (w/w)% of the flavor composition
was contained and mixed, thereby preparing flavone deriva-
tive (I) free chewing gum.

In accordance with the same method, flavone derivative
(I)-containing chewing gum was prepared by using the flavor
composition B in stead of the flavor composition A.

Sensory tests for obtained chewing gum were carried out

by 8 panellers comprised of 6 males and 2 females at the age



Table 1 Sour ness enhanced by the flavone derivative (1)

Fl avone Val ue of enhancing the sourness derivative (1)
Ascendi ng Descendi ng system system
Conpound 1 119 121 Conpound 2 118

123 Conpound 3 120 Y 123 Conpound 4

117 119 Conpound 5 118 121
Compound 6 from 20 120 40. 123 Conpound 7 116

119 Conpound 8 118 120 Conpound 9

117 e result@omeeinghdwn in Tabl@02. 123
Conmpound 11 125 128 As seen fromthe results,

every flavomabkdesivative (1) of the conpounds 1 to 11 clearly enhanced the
sourness of acid sug@ertdBry iTEst REXQIPE e (AumbBhabEi paophe)sour ness
(refreshing drink Conpound of the fl | used
as a taste nodiflier. Raw nateri alBhédescihbedehebahrwece heeGenaiad [Stirred
to di ssolve. The [salddt oicews heajlad@itOve is no difference

B

better
Refreshness 7 1
Continuity of 8 0
the refreshness
Quality of 8 0
taste

As seen from Table 2, the flavone derivative (I)-con-
taining chewing gum showed strong refreshness associated
with the refreshing flavor and continuity of the refreshness
greater than that of the flavone derivative (I) free. Also,
the quality of taste of the chewing gum was surely improved
by adding the flavone derivative (I).

Therefore, it is clear that the flavone derivative (I)
has enhancing effect of the refreshing flavor and continuing

effect thereof.



23 93[err]C, imediately transmtted to a bottle and sealed. Then, it was
cooled in water, thereby preparing refreshing drink having conpositions as
follows. A control was prepared by elimnating the conpound 4 fromthe raw
mat eri al s. Sensory tests of obtained refreshing drink were carried
out by 8 panellers. As a resulit, the refreshing drink containing the
fla- vone derivative (1) showed the t&dte of fruit juice and the sourness
stronger th&xatrpd ecdnt IRiharaichd hehguadftgsbhebashesotsasednivfiitbathley

I mproved. Fruct ose/ gl ucose sugar sol ution 110 (9)
Citric acidxefimesttdlng flavor and it® contin(flv, and impmowmihlache
2 (9) Fl avone derivative (1) 0. 0002 (9)
(Conpound 4jualitWlifertaste (hard cand 885 (9)
Exanpl e 3: Enhancing the sourness (jelly) Extract 1 of the flavone
derivative ( :
Flavor Flavor
composition C composition D
Menthol 40 (g) 40 (g)
Peppermint essential oil 20 (g) 20 (g)
Mint essential oil 20 (g) 20 (9)
Eucalyptus essential oil 10 (g) 10 (g)
Spearmint essential oil 7 (g) 7 (9)
Wintergreen essential oil 3 (g) 3 (g9)
Flavone derivative (I) - 0.0001 (q)

Compound 1 of the flavone derivative (I) was used as a
taste modifier. Hard candy containing the above flavor
composition C (control) or D (containing the flavone deriva-
tive (1)) was prepared.

First, 60 g of sugar, 40 g of thin malt syrup and 20 g
of water were mixed and heated up to about 150°C to boil
down, and then allowed to cool to about 120 °C while stir-
ring. Next, the above flavor composition C was added
thereto such that 0.1 (w/w)% of the flavor composition was
contained and it is poured into a box, thereby preparing
flavone derivative (I) free hard candy.

Alternatively, the flavor composition D was used in



taste nodifier. Raw materials |isted bel ow except for flavor were m xed
and heated to dissolve. The solution was sterilized at 80[err]C for 10

m nutes, and then the flavor was added thereto. Next, it is filled into a
vessel and cool ed, thereby preparlng stgamberry JeIIy A control was

pr epar ed 28 24 Dy elimnating Extract 1
fromthe raw materi al s. Sensory tests for obtained strawberry jelly
were car- ried out by 8 panellers. As a result, the flavone

derivative §{}a@0BFakReng lavorawdaipoy ijtaldry chowgt-dhird astevede f dativi-ui ce
and the sourness stronger than the control, and the quality of taste is

SlgnlflCantéﬁlvapKQveéontalnlngGm&&dl&k@ﬂusugahccordance with tiReOsaméq)

Fruct ose/ gl ucose sugar solution 132.0 (9) Gel ati on agent

10.0 (9) method@itric acid (crystal) 2.0 (9) Fl avor
2.0 (9) . Red cabbage col orant 1.0 (9) Extract
1

Sensory tedt@0¢br Obtained hard candy were carried out
by 8 panellers comprised of 6 males and 2 females at the age
from 20 to 40.

The results are shown in Table 3.

Table 3
Sensory Test Results (number of people)

Those who sensed|Those who sensed

Test items D additive is no difference
better

Refreshness ' 7 1

Continuity of 8 0

the refreshness

Quality of 6 2

taste

As seen from Table 3, the flavone derivative (I)-con-
taining hard candy showed strong refreshness associated with
the refreshing flavor and continuity of the refreshness
greater than thét of the flavone derivative (I) free. Also,
the quality of taste of the hard candy was improved by
adding the flavone derivative (I).

Therefore, it is clear that the flavone derivative (I)
has enhancing effect of the refreshing flavor and continuing

effect thereof.



Wat er 803.0 (9)
25 Exanple 4: Enhancing the refreshness associated with the refreshing
flavor and its continuity, and inproving the quality of taste (chew ng

gum Fl avor Fl avor

conposition A conposition B Pepperm ni_ essenti al 70 (W w) % 70
(w.w) % oil Ment hol ‘ 30 % w) % 30 (Ww) % Flavone
derivative (I) - 0. 0002 (ww) % Extract 1 of the

fl avone derivatives (1) was used as a taste nodifier. Chew ng gum-

cont ai ni ng t IBxaaimhee 6 { | Endtancinposhéi vafAebborssobsociBtedomtiainithe t he
flavone derivative (lI)) was prepared. First, 25 g of gum base, 20 g

of sugar, 52 xpfidestairer -f£1ooot aandniitgl consénand ndf impirokrimel ttheyr up
were m xed while heating, and then the above flavor conposition A was
added theret ensilcity hef dadwé Woatht befibatidhgcaneasiiti on was cont ai ned
and m xed, thereby preparing flavone deriva-

Flavor Flavor

composition E composition F
Menthol 30 (9) 30 (9)
Wintergreen essential 20 (qg) 20 (9)
oil .
Peppermint essential oil 20 (g) 20 (9)
Spearmint essential oil 10 (g) 10 (g)
Eucalyptus essential oil 5 (g) 5 (g)
Anise essential oil 3 (9) 3 (9)
Ethanol 12 (q) 12 (9)
Flavone derivative (I) - 0.00005 (g)

Compound 9 of the flavone derivative (I) was used as a
taste modifier. Mouth refreshing agent comprising the above
flavor composition E (control) or F (contaiﬁing the flavone
derivative (I)) was prepared.

First, 30 g of ethanol, 10 g of glycerin, 2 g of po-
lyoxyethylene hardened castor oil, 0.1 g of sodium saccha-
rin, 0.005 g of chlorhexidine and 58 g of water were

mixed, and the above flavor composition E was added thereto



tive (1) free chewi ng gum I n accordance with the same net hod,
fl avone derivative (l)-containing chewing gumwas prepared by using the

flavor conposition B in stead of the flavor conposition A Sensory
tests for obtained chewing gumwere carried out by 8 panellers conprised
of 6 males and 2 femal es at the age - 26 from
20 to 40. The results are shown i n3%able 2. Table 2 Sensory
Test Resul t sygluntheat 08 . bepplw)% of the flavor compdbdtenwivassensach ikwbe
who sensed Test itens B additive is no difference "~ better
Ref r eshness thereby preparing flavéne derCeatinei {¥)offree mofith refresh-
0 the refreshness Quality of 8 0 taste

As seen fromikaEgeR; . t heltéananivdiyi vahevElakprc opmpoisditiiong Fthed ngsaedim
showed strong refreshness associated wth the refreshing flavor and
continuity dintdteeakfofstinesflagoeatenpbbdtivhakt ab phrephravdiaviere vati ve
(1) free. Also,

derivative (I)-containing mouth refreshing agent.

Sensory tests for obtained mouth refreshing agents were
carried out by 8 panellers comprised of 6 males and 2 fe-
males at the age from 20 to 40.

The results are shown in Table 4.

Table 4

Sensory Test Results (number of people)

Those who sensed]|Those who sensed
Test items F additive is no difference
better
Refreshness 7 1
Continuity of 8 0
refreshness
Quality of 6 2
taste

As seen from Table 4, the flavone derivative (I) con-
taihing mouth refreshing agent had strong refreshness asso-
ciated with the refreshing flavor and continuity of the
refreshness greater than that of the flavone derivative (I)
free agent. Also, the quality of taste of the mouth re-

freshing agent was clearly improved by adding the flavone



the quality of taste of the chewi ng gumwas surely inproved by adding the

fl avone derivative (1). Therefore, it is clear that the flavone
derivative (1) has enhancing effect of the refreshing flavor and
continuing effect thereof. 27 Exanpl e

5: Enhancing the refreshness associated wth the refreshing flavor and its
continuity, and inproving the -quality Yf taste (hard candy) Fl avor

Ft avor derivative (I). conposition C conposition D _ Menthol
40 (9) 40 (g) Pepperm nt essential oil 20 (9) - 20

(g9) Mnt essentthaheFidre, it is cled} (Bat the2@1avone(&%r1€@ﬁﬁ$¥D(M§
essential oil 10 (9) 10 (g) Spearmnt essential oi

(9) hds enhbfcind rﬁﬁéb’tﬁ‘iﬂ: egseNtefteShing fldvdB)and conti'?'nuz.ty( 9)
Fl avone derivative (I) 0.0001 (9) Compound 1

of the fl avgrecternetdore, (1) was used as a taste nodifier. Hard candy
contai ning the above flavor

Example 7: Enhancing the refreshness associated with the re-

freshing flavor and its continuity, and improving the gquali-

ty of taste (refreshing drink)

Flavor Flavor

composition G|composition H
Isoamyl acetate 1 (g) 1 (9)
Ethyl acetate 0.5 (g) 0.5 (g)
Peppermint essential oil 0.2 (g) 0.2 (g9)
Menthol 0.1 (9) 0.1 (g9)
Ethanol 56.2 (g) | 56.2 (g9)
Flavone derivative (I) ' - 0.000001(qg)
Water 42 (g) | 42 (9)

Compound 11 of the flavone derivative (I) was used as a
taste modifier. Refreshing drink containing the above
flavor composition G (control) or ﬁ (containing the flavone
derivative (I)) was prepared.

First, 10 g of fructose/glucose sugar solution, 0.1 g
of citric acid (crystal), 0.2 g of the flavor composition G
and 88.5 g of water were mixed to dissolve, followed by

heating up to 93 °C, immediately transmitted to a bottle and



conposition C (control) or D (containing the flavone deriva- tive (1)) was
pr epar ed. First, 60 g of sugar, 40 g of thin malt syrup and 20 g of
wat er were m xed and heated up to about 150[err]C to boil down, and then
allowed to cool to about 120 [err]C while stir- ring. Next, the above
flavor conposition C was added thereto Euch that 0.1 (wWw) %of the flavor
conposition was contained and it is poared into a box, thereby preparing

flavone deriyahiyg (! bnbhee;RaAsCAea in wlld! WY iSO

conposition was u

flavor conpogition C.to.prepare , flavone deriv-  .ative .(l)-containing hard
candy in acc%#%gﬂﬁg &FFﬁQFﬁéV?aﬁé) ﬁEFﬁb&?freShﬁﬁﬁnéiéu%Ests for obtai ned
hard candy were c ied out .b panel | er s .conprised of 6 males and 2
foml oo al the aghrtPFORESEeLS” 8 000e Herivalive GhIe AR e 2.

-Srgglsg d3Th oS efmghggazgrﬁXnIe%ztang%élptasie n%rgfb%:rheOfsdPrr?eoetllethod us JIPQQ S’gh(\am °
flavor composition H instead of the flavor composition G.
Sensory tests for obtained refreshing drink were car-
ried out by 8 panellers comprised of 6 males and 2 females
at the age from 20 to 40.
The results are shown in Table 5.

Table 5

Sensory Test Results (number of people)

Those who sensed|Those who sensed
Test items H additive is no difference
better
Refreshness 7 1
Continuity of 8 0
refreshness
Quality of 6 2
taste

As seen from Table 5, the flavone derivative (I)-con-
taining'refreshing drink had strong refreshness associated
with the refreshing flavor and continuity of the refreshness
greater than that of the flavone derivative (I) free re-
freshing drink. Also, the quality of taste of the refresh-
ing drink was clearly improved by adding the flavone deriva-

tive (I).



Test itens D additive is no difference better Ref r eshness
7 1 Continuity of 8 0 t he

ref reshness Qual ity of 6 2 taste As
seen from Table 3, the flavone derivative (I)-con- taining hard candy
showed strong refreshness associated-wth the refreshing flavor and
continuity of the refreshness ‘greater £Ran that of the flavone derivative

(1) free. Al so, ual i ty, of ta te o the r.ove y
addi ng t he fIavo E?E%tlgg tf)c Tesx ﬁEr F glaVPnls EF&gnQ¥$Qﬁ tﬂi

fl avone derivative has _enhanci ng eff refres fl.avar_and
cont i nui ng haeﬁf%’?:kt ’%ﬂi—:‘?‘éo‘?%feCt of tlhe re resglng Tavor an ntl{%l“d‘rﬁ?‘fe 6:

Enhanci ng th refreshness associated with the refreshing flavor and its
continuity,® Fnbre%PRG - the quality of taste (nouth refreshing agent)

Example 8: Reducing flavor asscciated with acetic acid

{stimulative smell associated with acetic acid)

Influence over the sourness of acetic acid or the
flavor associated with acetic acid by addition of the taste
modifier of the present invention was examined by sensory
tests below.

Extract 1 of the flavone derivative (I) was used as a
taste modifier. The taste modifier was added tb acetic acid
solution. Chahges in the sourness and the flavor associated
with acetic acid (hereinafter referred to stimulative smell)
were examined by sensory tests.

The sensory tests were carried out by containing a
sample in a mouth, and closing nasal cavity to examine the
sourness or opening nasal cavity to examiﬁe the sourness and
the stimulative smell. Changes in the stimulative smell
were determined by the difference between sensory evaluation
for the sourness and sensory evaluation for both of sourness
and stimulative smell.

First, 0.07, 0.08, 0.09, 0.10, 0.11, 0.12, 0.13, 0.14,
0.15, 0.16, 0.17, 0.18, 0.19 and 0.20 w/v% acetic acid

solutions were prepared as standard solutions by changing a



Fl avor Fl avor conposition E  conposition F Menthol

30 (9) 30 (g0 Wntergreen essenti al 20 (9) 20

(g) oil Peppermnt essential oil 20 (g) 20 (g) Spearm nt
essential oil 10 (9) 10 (g) Eucal yptus essential oil 5
(9) 5 (9) Anlse essentélJr oi | 3 (9) 3

(g) Ethanol 1 (g) Fl avone derivative

2
(1) ?V?RM%§LBGSPQ%ncé tion. QP@%% % £Q§ g'QM&“SOPr

derlvatlve 488 Ttast e fodi 1 YT esh I'ng agen

{1 avons ”Se?‘?%gf‘?%e“ﬁ%ﬁ% GREC M b hiRg 44 dgg7ef, (5B T8’ "985 o1

prepare g of éthano

glyoerin. 2agqof ok, Xy e W@egfggsgf%gr%géezoa 103 ghosod um

saccha- rin or%eX| di ne” ah r“weré- m xed, and

t38€ above f| %\é%ha %OS.L I IlOOnnSE, Vrvaéssg?edc fye.r eto

Degrees of sourness and sourness-stimulative smell of
samples were determined by choosing a standard solution
having the same sourness or sourness-stimulative smell as
that of each one of the sample solution.

The sensory tests were carried out by 20 panellers
comprised of 10 males and 10 females. The results were
collected and subjected to a verification by a pare test.
The sourness and the sourness-stimulative smell which were
significant at p<0.05 were judged to be the degree of sour-
ness or sourness-stimulative smell of sample -solutions. The
difference between the degrées of sourness and sourness-
stimulative smell was defined as the degree of changes in
the stimulative smell.

The results are shown in Table §.



such that 0.1 (ww %of the flavor conpositon was contained, thereby
preparing flavone derivative (1) free nmouth refresh- ing agent.

Al ternatively, the flavor conposition F was used in stead of the flavor
conposition E to prepare flavone derivative (1)-containing nouth

refreshi ng agent. Sensory tests:for obtained nouth refreshing agents
wer e carriﬁg%gytfyy 8 panel lers conpri¥®ed of 6 males and 2 fe- nmales at
the age fro S @ 40. The results are shown in Table 4. _Table 4
Sensory Test Results (numper of peo Ieé Those who sensed Those who sensed
Test itens F additive is*®"SRbYdTeFErBREBLEStter Refreshness 7

1 Continuitly of 8 O refrresnness. ality of 6

2 taste As seen from Tab|ECRASCRREALLPORE HBEi FARVEBS(1) don-

tai ni ng moutlh refreshing agent hAYFLYRbhYer éfredRRBIs asso- ciatled with
t he refreshiijng fl avor and COﬂtiﬂUItg of Thel refrgsnness greater it han t hat
of the flavdne derivative (1) freelagent® | AP8o| £RE0qUaltPOPOof| taste of

the nmouth rg-_. freshing agent Was clearly Twproved by addimg—theif | avone
Sourness égg ee 100 IXO Wﬁllo {10 g120
sSourness-—-
stimulative smell 100 90 90 80 80
degree

Degree of change

in the stimulative 0 10 20 30 40
smell

As seen from Table 6, it is clear that the stimulative
smell associated with acetic acid solution was reduced by
addition of the flavone derivative (I).

Therefore, it is clear that the flavone derivative (I)
has reducing effect of the flavor associated with acetic

acid (stimulative smell associated with acetic acid).



31 derivative (I). Therefore, it is clear that the flavone derivatfve
(1) has enhancing effect of the refreshing flavor and continuity effect

t her eof . Exanpl e 7: Enhancing the refreshness associated with the re-
freshing flavor and its continuity, and i nproving the quali- ty of taste
(refreshing drink) Fl avor Fl avor
conposition G conposition H Isoanyl acgiate 1 (9) 1

gg;enf}grlo.?gta 29 Rﬁducan:the flaééa a%§g$%gted thﬁggceglgpaéghng 1
Egg F|29$ (sgimul At Eﬂkg¥1 associated with nagef _"2
42 (g) 42 (9) Compound 11 of the flavone derlvatlve ()
was used as a taste nodifier. Refreshing drink containing the above

flavor conp(ggghg%o% %g%néwggléglggfcontalnlngstne zé?/one
SYLOID244FP silica 10 (9)
SYLOID63FP silica 4 (9)
Water 4 (9)
Sodium lauryl sulfate 1 (g)
Flavor 1 (9)
Karaya gum 2 (9)
Sodium hydroxide (50 % solution)| 0.2 (g)
Blue colorant No.l 0.015(qg)
Sodium saccharine 0.02 (g)

Sorbitol was heated to 70°C, followed by adding sodium
saccharine and silica slowly thereto and by stirring well.
Then, water previously heated to 70°C, karaya gum, sodium
lauryl sulfate and sodium hydroxide were added sequentially
while stirring. Finally, flavor was added thereto to pre-
pére toothpaste as a control. Alternatively, flavone deriv-
ative (I)-containing toothpaste was prepared by adding
0.0000001 part by weight of Compound 3 of the flavone deriv-
ative (I) to 1 part by weight of similarly prepared tooth-
paste.

Sensory tests for obtained toothpaste were conducted by



derivative (1)) was prepared. First, 10 g of fructose/glucose sugar
solution, 0.1 g of citric acid (crystal), 0.2 g of the flavor conposition
G and 88.5 g of water were m xed to dissolve, followed by heating up to
93 [err]C, imrediately transmtted to a bottle and

32 sealed. Then, it was cooled in water, thereby preparing flavone
derivative (1) free refreshing drink. 37 Alternatively, flavone
derivative (l)-containing re-. freshing drink was_prepared by the sane

met hod usiné PR&CeRH CUWoed i Oh H IRkeeandf 3t Fen2{8For  conposition G
Sensory tests for obtained refreshing drink were car-_ ried out by 8
panel | ers conpri 8¢ ekl eranthown bl Bables 7nhandgB-from 20 to 40.

The results are shown in Table 5. Table 5 Sensory Test Results (nunber
of people) TaRd$e Mwho sensed Those who sensed Test itens H additive is
no difference better Refreshness 7 1

Sensory Test Results (number of people)

Those who sensed the Those who sensed
Test item flavone derivative (I)|no difference
additive is reduced

Stimulative 8 1
smell

Table 8

Sensory Test Results (number of people)

Those who sensed |Those who sensed
Test item difference exists|no difference

Viscosity 0 9

As seen from Tables 7 and 8, there was no difference in
viscosity, but the stimulative smell associated with acetic
acid of the flavone derivative (I)-containing toothpaste was
reduced from that of tﬁe flavone derivative (I) free.

Therefore, it is clear that the flavone derivative (I)
acts on reducing the flavor associated with acetic acid

{stimulative smell associated with acetic acid).



Continuity of 8 O refreshness Quality of 6

2 taste As seen from Table 5, the flavone derivative (1)-con-
taining refreshing drink had strong refreshness associated wth the
refreshing flavor and continuity of the refreshness greater than that of
the flavone derivative (lI) free re- freshlng drink. Also, the quality of

Laste of I NGLEhRs o, | ASadeihk Vs SlTenlyabIBLoved Y dhe dlayone
[ [ has enhanC|nc
ORARE 8:

Therefore, it
effect of t St y

Reduci ng fl avor aSSOCIated mnth acetlc aC|d (stinulative snEII associ at ed
with acetic acid) | nfl uence over the sourness of acetic acid or the

ILgvor assocliated wih acefic a¢ 358y addition of the taste nodifier of
present i i on was exami ned3By3s8nsory

Sugar 40 g

Sodium glutamate 0.5 g

Carrageenan 11 g

Raw vinegar. . - 100 g

Salt 20 g

Yolk : 75 g

Corn salad oil 500 g

Compound 8 of the flavone derivative (I) was used as a
taste modifier. First, sugar, sodium glutamate and
carrageenan were dissolved in water, followed by adding raw
vinegar, salt and yolk. Then, corn salad o0il was added
portionwise while stirring, and emulsified by the use of
colloid mill, thereby preparing mayonnaise as a control.
Alternatively, flavone derivative (I)-containiné mayonnaise
was prepared by adding 0.001 mg of Compound 8 to mayonnaise
that was similarly prepared.

Sensory tests for obtained mayonnaise were conducted by
9 panellers comprised of 6 males and 3 females.

The results are shown in Table 9.



tests bel ow Extract 1 of the flavone derivative (1) was used as a
taste nodifier. The taste nodifier was added to acetic acid solution.
Changes in the sourness and the flavor associated wth acetic acid
(hereinafter referred to stinulative snell) were exam ned by sensory

tests. The sensory tests were carried out by containing a sanple in
a mouth, and closing nasal cavity to ex#hi ne the sourness or opening nasal
cavity to exany, ?g ghe sourness and the stinulative snmell. Changes in the
stinmulative sne mere det erm ned by the difference between sensory

eval uation for the urn SO d sensor aluation f ot h of sourness
and stinulative s P e %F &%u@%Qﬁ3 ciﬁgo 0.11, 0.12
0.13, 0.14, 10.15, 0.16, 0. 5 g 19 a 20 m/v@bacetl acid

sol utions we f ggegﬁred as % % §a o SRS ?giggfiggégf

34 hydrogen!i®d E8nt r at SBENCE £XS Toult r -

ness-stinula1é EE wer e defined_as 70, 80 100, 1710, 20, 130,
140, 150, 160 ti?? atd¥e 190 and 200 for the standar% sol uti ops,
respectively

As seen from Table 9, it is clear that the stimulative
smell. associated with acetic acid was moderated by addition
of the flavone derivative (I) to substance (mayonnaise)
including acetic acid.

Therefore, it ig clear that the flavone derivative (I)
acts on reducing the flavor assoéiated with acetic acid

(stimulative smell associated with acetic acid).

Example 1ll: Modifving the saltiness

Extract 1 of the flavone derivative (I) was used as a
taste modifier. First, 1 g, 3 g and 10 g of salt or
sddiuﬁ malate was added to 100 ml of water to prepare a
sﬁandard solution. Alternatively, sample solutions were
prepared by adding 1, 0.1, 0.01 ppm of Extract 1 to the
standard solution, respectively.

Sensory tests were conducted by 5 trained panellers to
examine saltiness modifying effect (so called saltiness
adapting effect) and taste modifying effect.

It was evaluated by 5 points evaluation tests (5:



Degrees of sourness and sourness-stinmulative snell of sanples were

determ ned by choosing a standard solution having the sanme sourness or
sourness-stinulative snmell as that of each one of the sanple solution.

The sensory tests were carried out by 20 panellers conprised of 10 nal es
and 10 fenal es. The results mere coll ected and subjected to a verification

by 3 pare e e Jbe eoyragas aad, e sHliReRE, oL MUhAGNA SRl N ver e

srgnlflcant_a p<0. 05 re Ju “to’be the dedgrée o ness or
Sour ness- Stzm%@téwgngggl | aff ia”aéee?_% bl-aps. q thdl Tl ftv?' tARen the
degrees of sourness ahd Sourness- stinu atlv ef 1'ne as the

degree of ghanges 4p stB&néiiEEEa%h¥ec§g§h+aﬁed. elth E%Hﬂfé5§3fhéﬁﬁﬁgt'”

Tabl e 6. Sensory

Resul t t ng
Results "3 (va%SatedcgggﬁﬂRBG kRQtOESE %t@nﬁ%%@esqﬁﬁflgﬂxﬁﬂf the o
degree  IQ0;nc 199 . 110 110 120

The results are shown in Tables 10 and 11.

Table 10
Saltiness Modifying Effect
Added amount of Salt Sodium malate
the flavone
derivative (I) 1 %] 3 %! 5 %10 %] 1 % 3 %| 5 %/10 %
1.00 ppm 3.6 |4.0 |3.4 |3.4 |3.0 |3.0 |[2.6 [2.6
0.10 ppm 3.4 13.8 |3.0 {3.0 |2.6 |2.6 {2.4 |2.4
0.01 ppm 2.4 |3.8 |2.6 |2.6 |2.6 2.6 2.2 2.2
Standard value 2.0 {2.0 2.0 (2.0 |2.0 {2.0 |2.0 2.0
Table 11
Taste Modifying Effect
"tAdded amount of Salt Sodium malate
the flavone
derivative (I) 1 %] 3 %] 5 %|10 %] 1 %] 3 %| 5 %{10 %
1.00 ppm 3.4 |3.4 {3.6 (4.0 2.8 |[2.8 |3.2 (3.2
0.10 ppm 3.0 |3.0 }|3.4 [3.8 2.6 [2.6 |2.8 13.2
0.01 ppm 2.6 |2.4 3.0 [3.8 |2.4 |2.6 |2.8 |3.0
Standard wvalue 2.0 [2.0 2.0 (2.0 2.0 2.0 (2.0 (2.0

As seen from Tables 10 and 11, it is cléar that the
saltiness and the taste of salt solution were modified by
addition of the flavone derivative (I).

Therefore, it is clear that the flavone derivative (I)



Sourness- stimulative snell 100 90 90 80 80 degree Degree of
change in the stinulative 0 10 20 30 40 snel | ~As seen
fromTable 6, it is clear that the stimulative snell associated with
acetic acid solution was reduced by addition of the flavone derivative
(r). Therefore, it is clear that the flavone derivative (1) has
reduci ng effect of the flavor associated"w th acetic acid (stimulative a6
shrel | associ at ed mnth tic a i d) . . . _
Exanpl e 9: RE C|ani X%ﬁﬁn sﬁﬁ%?&%ﬁ?%ﬁ(WP%&E&F%HQCFHG EéiFﬁBP?FDve )
snel | associ.ated . w.th acetic acid (tooth aste orbitol (70 % sol ution
78 (g) SYPECREMep T k@Y salt conc nt’i@glon(%‘}Ch%dDﬁgFﬁ ¥silica

4 (9) ) . Sodi um | auryl sulfate
1 (q) Fﬁgggﬁness modifying effect (so cq}led(iﬁltlness adapting

effect) was exhibited significantly and in high salt concen-
tration such as 5 to 10%, taste modifying effect (moderating

the taste) was exhibited significantly.

Example 12: Modifving the saltiness

Compound 3 of the flavone derivative (I) was used as a
taste modifier. First, 1 g, 3 g and 10 g of salt or
sodium L-glutamate was added to 100 ml of water to prepare
standard solutions. Alternatively, sample solutions were
prepared by adding 1, 0.1, 0.01 ppm of Compound 3 to the
standard solutions, respectively.

Sensory tests were conducted by 5 ﬁrained panellers to
examine saltiness modifying effect (so called saltiness
adapting effect) and brackish taste modifying effect.

Five points evaluation tests (5: significantly modi-
fied, 4: modified, 3: slightly modified, 2: no changes, and
1: deteriorated) were conducted and the average of the
points of 5 panellers was calculated. Each sample solution
was evaluated assuming that the standard solution has the
point of 2.

The results are shown in Tables 12 and 13.



Karaya gum 2 (g) Sodi um hydroxide (50 %

solution) 0.2 (g) Blue colorant No.1 0.015(g) Sodium
sacchari ne 0.02 (9 Sorbitol was heated to 70[err]C,
foll owed by addi ng sodium saccharine and silica slowy thereto and by
stirring well. Then, water previously Dfated to 70[err]C, karaya gum

de were added sequentially while

sodi um Iaur*gPﬁgl te and sodi um hydr ox
stirring. Fina | avor was added thereto to pre- pare toothpaste as a

control. Alternatlv 1 avo (I')-containing toot hpaste was
prepared by addi ng %ﬁxﬁﬂﬁﬁgﬁﬁqﬁﬁf % i Conpound 3 of the flavone
deriv- ative r t of 1n1|ar|y pfepared tooth- paste.
Sensory testq &dgd é@ Pﬁgﬂ ooth % ét ©8nduct ed by
37 9 panelled%r rbse f 6 N LAY A enal es. The results are
shown i n Tablie ana § abl e sl 3 §3n§0£/136§ Resul ts (nunber of
peopl e)

1.00 ppm 4.4 14.0 |4.0 (3.8

0.10 ppm 4.0 |3.8 {3.6 |3.4

0.01 ppm 3.6 |3.8 |3.4 |3.0

Standard value 2.0 12.0 [2.0 {2.0
Table 13

Brackish Taste Modifying Effect

Added amount of Salt

the flavone

derivative (I) 1 %] 3 %] 5 %{10 %
1.00 ppm 4.4 |4.0 |4.0 3.8
0.10 ppm 4.0 |3.8 {3.6 |3.4
0.01 ppm 3.6 3.6 3.4 |3.0

Standard wvalue 2.0 2.0 2.0 12.0

As seen f;om Tableé 12 and 13, it is clear that the
saltiness and the brackish faste were modified by addition
of the flaQone derivative (I) to an aqueous solution con-
taining salt and sodium L—gulutamate.

Therefore, it is clear that the flavone derivative (I)
acts on modifying the saltiness (moderating the saltiness)

and the brackish taste (inhibiting the brackish taste)

significantly.



Those who sensed the  Those who sensed Test item flavone derivative (1)
8

no difference additive is reduced Stinulative

1 snell Table 8 Sensory Test Results (number of people)

Those who sensed Those who sensed Test item di fference exists no
difference Viscosity o - 9 As seen from Tabl es
7 and 8, there mas no dlfference I n §c05|ty but the stimulative smell
associ at eg®4 Ak e Balbinesgo(SeNt Sauce dhnilowisalt

t oot hpast e was reduced fron1that of the flavone derlvatlve (1) free.

Ther ef or e SQBEGRERALLENY hat the fl avone derivative (1) acts on reducing
the flavor associated with acetic _acid (stinulative snmell associated with
acetic acid). Compound 5 of the flavone derivatlvgg(ggawgﬁeug@d R i ng

the flavor associated with acetic acid stinmul ati ve snell associated with
acetic acf%F%?ﬁuNﬂﬁkﬁ%@ﬁ- To commercially available soy sauce with

low salt concentration (salt concentration: 7 w/w%), 1, 0.1
and 0.01 ppm of the flavone derivative (I) was added respec-
tively to prepare sample solutions. Sensory tests were
carried out for the respective concentrations of sample
solutions and 1/2 diluted solutions thereof. Flavone deriv-
ative (I) free solutions were used as standard solutions.

The sensory tests were conducted by 5 trained panellers
to examine saltiness modifying effect (so celled saltiness
adapting effect) and brackish taste modifying effect.

Five points evaluation tests (5: significantly modi-
fied, 4: modified, 3: slightly modified, 2: no changes, and
1l: deteriorated) were conducted and the average of the
peoints of 5 panellers was calculated. -Each sample solution
was evaluated assuming that the standard solution has the
point of 2.

The results are shown in Tables 14 and 15.



Wat er 253.3 g Sugar 40 g Sodium gl utanate
0.5 g Carrageenan 11 g Raw vi negar 100 g Salt

20 g Yolk 75 g Corn salad oil 500 g _
Compound 8 of the flavone derivative (I) was used as a taste nodifier.
First, sugar, sodiumglutamate and carrageenan were dissolved in water,
fol | owed by adding raw vinegar, salt and yol k. Then, corn salad oil was
added portipgwiseiphile stirring, and emulsified by the use of -colloid
mll, thereby preparing mayonnai se as a control. Alternatively, flavone

derivative (1)-containing maggRR3LSE o aﬁﬁ§g%%£§%€§%éukhng 0.001 ng of

Conmpound 8 to_pmyonnaise that was sim .Sensory tests
for obtai nedj JaYQRN24SEnReLe conducted by 9 p Iéﬁﬁhgonprlsed of p mal es
and 3 femal eprpe flavigg resultg are shown in Tabl e 9.
derivative (I) 1/2 dilution Undiluted solution
1.00 ppm 4.4 4.0
0.10 ppm 4.0 3.6
0.01 ppm 3.8 3.6
Standard value 2.0 2.0
Table 15

Brackish Taste Modifying Effect

J{Added amount of Soy sauce
the flavone ;
derivative (I) 1/2 dilution | Undiluted solution
1.00 ppm 4.0 4.0
0.10 ppn 4.0 3.4
0.01 ppm 3.6 3.4
Standard value 2.0 2.0

As seen from Tables 14 and 15, it is clear that the
saltiness.and the b:ackish taste were modified by addition
of the flavone derivative (I) to soy sauce with low salt
concentration.

Therefore, it is clear that the flavone derivative (I)
acts on modifying the saltiness (moderating the saltiness)

and the brackish taste (inhibiting the brackish taste)

significantly.



39 Table 9 Sensory Test Results (nunmber of people) Those who sensed
Those who sensed Test item difference exists no difference Stinulative
7 2 snell As seen fromTable 9, it is clear that the
stinmulative snell associated with acetic acid was noderated by addition
of the flavone derivative (1) to substance (mayonnaise) including acetic
aci d. Therefore, it is clear that T%e flavone derlvatlve (I') acts on
reducing th
associ at ed WERS e i vt

Extract 1 of th Iavone derlvatlve (I) mas used as a taste nodi fier.
First, 1 g, —§Lé;énd 10 g of salt or sodiumnalate was added to 100 ml of

d [ Al
s SLZ“?O?%Z?J;"i?i"i%tf%%?:zg?”?hif”’gﬁz%m..e‘?i'“?if
iV u
exalr[:‘i ne sal %éiaﬁ:‘gfs “Pﬂ?c?r%ﬁﬁé e ?e%?mf%lac f a¥3%?¥ﬂ§%ssgig§§t Png ef fect)

and taste m%g&@@éﬁJf?ffFf and 0.01 ppm of the flavone derivative (I)

was added respectively to prepare samples. Sensory tests
were carried out for the saltiness and the savor of salted
squid. Flavone derivative (I) free salted squids were used
as standards.

The sensory tests were conducted by 5 trained panellers
to examine saltiness modifying effect (so called saltiness
adapting effect) and savor modifying effect.

Five points evaluation tests (5: significantly modi-
fied, 4: modified, 3: slightly modified, 2: no changes, and
1: deteriorated) were conducted and the average of the
points of 5 panellers was calculated. Each sample solution
was evaluated assuming that the standard solution has the
point of 2.

The results are shown in Table 16.



It was evaluated by 5 points evaluation tests (5:

40 significantly nodified, 4. nodified, 3: slightly nodified, 2: no
changes, and 1: deteriorated) and the average of the points of 5 panellers
was cal cul ated. Each sanple solution was evaluated assum ng that the

standard solution has the point of 2. The results are shown in Tabl es
10 and 11. Table 10 ‘ Sal ¥ ness Modi fying Effect Added
armount o al t odi um mal ate the flavone derivati-ve
f  pable 182l Sodi I he fl d i (1)
1 %3 %5 %10 %1 %3 %5 %10 % 1.00 ppm 3.6 4.0 3.4 3.4 3.03.0
2.6 2.6 0.10 ppm 343 & A Al Frfed 0- 01 ppm
54582628 o cS3lriptsd dpd &l %ar}%vaﬁ; ¢ eeede D LB 0 2.0
2.0 2.0 2.0 I $f§§ dng Effect Added
amount of gggiginggnt of ' Sodlunlnalate t ‘}avone derivative (1)
| %3 %5 % 6.5 % 10 ) 2.8 2.8
3.2 3.2 0. 10°55m tfo" (o 3 Séolf’é‘%%"o%@‘m% ol %V%l‘gﬁé%‘gﬁq
2.6 2.4 3.0 31?002p§m?'6 2.8 3. 4.0
0.10 ppm 3 4 3.8 3.6
0.01 ppm 3.0 3.6 3.4
Standard value 2.0 2.0 2.0

As seen from Table 16, it is clear that the saltiness
and the savor of salted squid were modified by addition of
the flavone derivative (I).

Therefore, it is clear that the flavone derivative (I)
acts on modifying the saltiness (moderating the saltiness)

and the savor (enhancing the savor).

Example 15: Modifying the saltiness and the savoxr (ham made

of pork loin)

Compound 6 of the flavone derivative (I) were used as a
taste modifier. Ham made of pork loin was prepared by a
general method, in use of pickle solutions containing the
flavone derivative (I) in the amount of 1, 0.1 and 0.01 ppm
and flavone derivative (I) free standard pickle solution,
respectively. Sensory tests were carried out for modifying
effects of the saltiness and the savor.

The sensory tests were conducted by 5 trained panellers



St andard val ue 2.0 12.0 12.0 2.0 1.2.0 12.0 12.0 12.0 As seen from
Tables 10 and 11, it is clear that the saltiness and the taste of salt
solution were nodified by addition of the flavone derivative (1).
Therefore, it is clear that the flavone derivative (I)
41 acts on nodifying the saltiness (noderating the saltiness).
Especially, in low_salt concentration dch as 1 to 3% saltiness_nodifying
effect (so £9I PEATRS SRLINREHITIY ERIIERTLRRE 6%Ri 6RELBsPRALEPLSSt I y
and in high salt concen- tration such as 5 to 10% taste nodifying effect
(noder at i ng2PREIPEEHESRES) A HTARE Yt FYERBt PyTeCtExanpl e 12:
Modi fyi ng the sal tiness . Compound 3 of the_flavone _derivative (lI) was
used as a tasteFdy§ MUt luatipn testsa(3p ﬁl%FlgéF?nBiY Badiam
L-glutamate was added to 100 m _of water_to prepare standard sol utions.
Al ternati veldeduad @b iiebns? et BLORE b PR Byedddf Agne, cBaBIeE :0ENFm
of Conpound 3 to the standard solutions, respectijvely.

1l: deteriorated) were conducted and the average of the

points of 5 panellers was calculated. Each sample solution
was evaluated assuming that the standard solution has the
point of 2.

“The resuits are shown in Table 17.

Formulation of pickle solution

Salt 9.0 g
Calamine 10N (chromophoric agent) 0.6 g
Sausage mix HS (pickling agent) 3.0 g
Powder of the white of egg 6.0 g
Sugar 1.8 g
Sodium L-glutamate 0.6 g
Flavone derivative (I) 1.2 g
Tced water 77.8 g

<Method of preparing ham made of pork loin>

The pickle solution containing the above was prepared
and cooled for a night. Then, raw meat (native pork) was
molded and the pickle solution was injected at a rate of

120% to the molded meat. After injection, the molded meat



Sensory tests were conducted by 5 trained panellers to examne saltiness
nodi fying effect (so called saltiness adapting effect) and brackish taste
nodi fyi ng effect. Five points evaluation tests (5: significantly
nodi - fied, 4: nodified, 3: slightly nodified, 2: no changes, and 1:
deteriorated) were conducted and the :average of the points of 5 panellers
was cal cul ated. Each sanpl e sol ution wd8 eval uat ed assum ng that the

_Sl_gglnggr225gkg&jigguﬂgiehh%it%mtq}mbqerz'(12 R. J.hqﬁ.rﬁgidsllﬁ%bﬁgi hg}{‘ﬁ‘ -isglted

Sal ti ness Modjfying.Effect .,Added amqunt of _Salt, sodiumthe flavon
L- gl ut amat e gé%iéa ﬁgét(I)It el Bk £ a qp@%%&%%?i@%%LF@?3§9588pEﬁ
4.4 4.0 4.0 10 .BpM 4.0.3.8 3,6.3.4 0. p .3.6 3.8 3.4
3.0 St andarérglagﬁego g’ §OF CL S SRR Ak 7d-8PEx 40 mifuled and
steam at 78°C (the temperature of the center raised to 70°C)

to finish the ‘processing. The processed meat was cooled for

a night and evaluated.

Table 17

Saltiness and Savor Modifying Effect

Added amount of Ham made of pork loin
the flavone
derivative (I) Saltiness |Savor|Total evaluation
1.00 ppm 3.4 3.4 3.4
0.10 ppm 3.0 3.0 3.0
Standard wvalue 2.0 2.0 2.0

As seen from Table 17, it is clear that the saltiness
and the savor of ham made of pork loin were modified by
addition of the flavone derivative (I).

Therefore, it is clear that the flavone.derivative (I)
acts on modifying the saltiness (moderating the saltiness)

and the savor (enhancing the savor).

Example 16: Modifving the saltiness and the savor (tooth-

paste)

Compound 7 of the flavone derivative (I) was used as a

taste modifier. To commercially available toothpaste



Bracki sh Taste Modi fying Effect Added anount of Salt the flavone

derivative (1) 1 %3 %5 %10 % 1.00 ppm 4.4 4.0 4.0 3.8 0.10
ppm 4.0 3.8 3.6 3.4 0.01 ppm 3.6 3.6 3.4 3.0 Standard val ue
2.0 2.0 2.0 2.0 As seen from Tables 12 and 13, it is clear that the

saltiness and the brackish taste were nmdified by addition of the flavone
derivative (1) to an aqueous solution con- taining salt and sodi um

L‘9U|Uta”at%ontainiﬂgnégf% } éﬂeiﬁéSLSQé HQ%'VEQEVE!33?2?&@?%%%?%%%91(|)

acts on nodifying the saltihess (noderating the salti

bracki sh t LA 4D 4 4 t br agk} t e LapifJ
45 Bxanpl e 15 TRHTSi 0% The) Shi 11 me0s O] sBpre KoeE oK g Sy Rrepaze

ti f ae sder LV l.). used as a
Fasto modi (TaR oy coremrer Dl For Sy bPes SAEBTea Sl Bl ol iiy

concent r at ik dsal o £ANEENLE 2L 98cs "o Whie SavBrlor@RScRedhdilm Of the
flavone derivative (1) was added respec-

Flavone derivative (I) free toothpaste was used as a stand-
ard substance.

The sensory tests were conducted by 5 trained panellers
to examine saltiness modifying effect (so called saltiness
.adapting effect) and savor modifying effect.

Five points evaluation tests (5: significantly modi-
fied, 4: modified, 3: slightly modified, 2: no changes, and
l: deteriorated) were conducted and the average of the
points of 5 panellers was calculated. Each sample solution
was evaluated assuming that the standard solution has the
point of 2.

The results are shown in Table 18.

Table 18

Saltiness and Savor Modifying Effect

Added amount of . Toothpaste

the flavone

derivative (I) Saltiness |Savor
1.00 ppm 3.4 3.0
0.10 ppm 2.6 2.4
0.01 ppm 2.2 2.2

Standard value 2.0 2.0

As seen from Table 18, it is clear that the saltiness



tively to prepare sanple solutions. Sensory tests were <carried out for the
respective concentrations of sanple solutions and 1/2 diluted sol utions

t hereof . Flavone deriv- ative (1) free solutions were used as standard

sol uti ons. The sensory tests were conducted by 5 trai ned panellers

to exam ne saltiness nodifying effect (so called saltiness adapting
effect) and brackish taste nodi-fying effect . . Five points eval uation
tests (5: sigpy fdigang oloepéf-to%ﬁggséé Qi nd” s3nedNtlot BRI fihg 2
no changes, and 1: deteriorated re conducted and the‘average o e

poi nt s of 5 pangld et onse Ceh6 Uk ahoineFagh  samile ghution vas eval uat ed

assum ng that” the standard solution has the “point ‘0 The results

are shown i n Tabl 1 . . ab 14
Sal tiness Modi fyi“ﬁge’??@%‘?' Ri4hs Shear, that the fla"°n§o§le§eﬁi’€ée%1"hge &)

L!Zvone de“éﬁ%é:gﬁf%%qﬁf%%%éztﬂélggi%ﬁﬂgggik%&%%r%%&%bg%%e %5¥%ﬂﬁggs)

and the savor (enhancing the savor).

Example 17: Modifving the sweetness and the savor (soft

drink)
Fruétose/gluccse sugar solution|100 g
Stevia extract 0.4 g
Citric acid (crystal) 1 g
Flavone derivative (I) 0.0005 ¢
Flavor 0.1 g
Watex | 898 g

Extract 1 of the flavone derivative (I) was used aé a
taste modifier. Raw materials listed above were
mixed and stirred to dissolve, followed by heating up to
93°C. It was transmitted in a bottle iﬁmediately and
sealed, and cooled, thereby preparing soft drink. Alterna-
tively, flavone derivative (I) free soft drink was prepared
as a control.

The sensory tests for obtained soft drink were conduct-
ed by 8 trained panellers comprised of 6 male§ and 2 females

at the age from 20 to 40.



0.01 ppm 3.8 3.6 Standard val ue 2.0

2.0 Tabl e 15 Bracki sh Taste Modifying Effect Added anount of
Soy sauce the flavone derivative (I) 1/2 dilution Undiluted solution
1..00 ppm 4.0 4.0 0.10 ppm 4.0

3.4 0.01 ppm 3.6 . 34 St andard val ue 2.0

2.0 As seen from Tables 14 and 152%it is clear that the saltiness
and the brackish &ﬁét%e@%ﬁ%sm%yé'éH%JH’fH“*&BfE‘19f the flavone -derivative
(1) to soy sauce wth low salt concentration. Therefore, it is clear
that the flavone derivative (1) acts on nodifying the saltiness
(nmoderating mheigak iness) and the brackish taste (inhibiting the brackish

taste) significant £ R £ £ 1ef5 Exanple 14:
Modi fyi ng t he salt| ness arﬂ( Te savor [ |‘th er ot peop ef‘

Those who sensed the Those who sensed
Test items flavone derivative no difference
(I) additive is better

Quality of sweetness 6 2

Inhibiting effect
of unpleasant 8 0
lasting of sweetness

Quality of taste 7 1

As seen from Table 19, it is clear that the quality of
sweetness was modified and the lasting of sweetness of high
magnification sweeter that gives unpleasant felling was
inhibited, thereby improving the gquality of taste.

Therefofe, it is clear that the flavone derivative (I)

acts on modifying the sweetness.

Example 18: Modifving the sweetness and the savor (ice cream)

Compound 2 of the flavone derivative (I) was uéed as a
taste modifier. Ice cream containing 5 w/w% of sugar, 12
w/w% of fructose condensed milk and 10 w/w% of thick malt
syrup as sweetening agents was used as a control. The
control and ice cream containing 0.00001 w/w$% of the flavone
derivative (I) were made by a general method. Sensory tests

for the sweetness and the savor were conducted by 10 trained



squi d) Compound 5 of the flavone derivative (I) was used as a taste
nodi fier. To commercially available salted squids, 1, 0.1 and 0.01 ppm of
the flavone derivative (1) was added respectively to prepare sanples.
Sensory tests were carried out for the saltiness and the savor of salted
squid. Flavone derivative (1) free salted squids were used as standards.
The sensory tests were conducted by 5 t3ai ned panel lers to exam ne

al ti | T4 . I ti ' L
R e e S

nmodi - fieqZ 4ﬁ)quified, 3: slightly nodified, 2: no changes, and 1:
deteriorated& were conducted and the average of the points of 5 panellers

Lo Lot o L AHRIE TP e i b AR e
16. ness and the savor of the fla&gneTagkﬁvégive (I)~-containing
ice cream was better than that of the control.
Accordingly, it is clear that the sweetness and the
savor of ice cream were modified and the quality of taste
was improved by additional of the flavone derivative (I).
Therefore, if is clear that the flavone derivative (I)

acts on modifying the sweetness (inhibiting the lasting of

sweetness) and modifying the savor (enhancing the savor).

Example 19: Modifving the sweetness and the savor (sponge cake)

Compound 4 of the flavone derivative (I) was used as a
taste modifier and 22 w/w% of white sugar was used as
a sweetening agent. In accordance with a general method,
sponge cake containing 0.0001 w/w$% of the flavone derivative
(I) and flavone derivative (I) free sponge cake were pre-
pared. Sensory tests for the sweetness and the savor were
conducted by 10 panellers comprised of 6 males and 4 females
at the age from 20 to 40.

As a result, all the panellers sensed that the sweet-
ness and the savor of the flavone derivative (I)- containing
sponge cake was better than that of the control.

Accordingly, it is clear that the sweetness and the



Sal ti ness and Savor Modi fying Effect Added anount of Sal ted

squid the flavone derivative (1) Saltiness Savor Total eval uation

1.00 ppm 3.8 4.0 3.8 0.10 ppm 3.4 3.8
3.6 0.01 ppm 3.0 3.6 3.4 Standard val ue 2.0
2.0 2.0 As seen from Table 16, it is clear that the saltiness

and the savor of salted squid were nDdlﬁﬁed by addition of the flavone

derivative (davor of sgo€gef@aRe Wwbrbsmehezkehhahdt heef LRana Aeyd V@ééﬁ/@
(I') acts on nodifying the saltiness (noderating the saltiness) and

savor (enharwa@guﬁ \5@&0151} addf—ifi‘HHS? &% t%d'ffllé'vﬂﬁet a%ﬁaﬂaiﬁl%Sgﬁﬁd the
savor (ham made pork 170in) Compound 6 of the flavone derivative

(1) were used as 'ﬂuefé‘%fem)ﬂtfi@rclé'ég‘ gnde ‘Eilep‘fﬁlézvbﬁ'end\%iv@ﬁRPé&d( Py a

general nethod, in use of plckle sol utions containing the avone

derivative (dded nod RodUBYLhqOtnd sfledrABE S0 (GhnABTC18R] dhidvana.day iygti ve

(1) free standard pickl e sol utlon respectl ely. Sensory tests were

carried out fueieifyi 88q ﬁ&agmnef thBe sadbld Q%%ia%qntghecﬁ@wavor).

The sensory tests were conducted 5 trai ned panellers

Example 20: Modifving the savor (boiled fish paste)

Compound 7 of the flavone derivative (I) was used as a
taste modifier. 1In accordance with a general method,
boiled fish paste containing 0.0001 w/w% of the flavone
derivative (I) and flavone derivative (I) free boiled fish
paste were prepared in use of 1.5 w/w% glycine. Sensory
tests for the savor were conducted by 10 panellers comprised
of 6 males and 4 females at the age from 20 to 40.

As a result, all the panellers sensed that the savor of
the flavone derivative (I)-containing boiled fish paste was
better than that of the control.

Accordingly, it is clear that the savor of boiled fish
paste was modified and the quality of taste was improved by
addition of the flavone derivative (I).

Therefore, it is clear that the flavone derivative (I)

acts on modifying the savor (enhancing the savor).

Example 21: Modifyving the savor (hard candy)

Compound 10 of the flavone derivative (I) was used as a



47 to exam ne saltiness nodifying effect (so called saltiness adapting
effect) and savor nodifying effect. Five points evaluation tests (5:
significantly nmodi- fied, 4. nodified, 3: slightly nodified, 2: no
changes, and 1: deteriorated) were conducted and the average of the
points of 5 panellers was cal cul ated: Each sanple solution was eval uated

assuni g thelethenshaadard salubion 19gd ey ROkl Ofevup gn DRI 1S

are shown in Formul ati’on 0O soluti

9.0 Cal am h ' t : ' P '
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iggnt) Sogi t he white o i 2
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of préeparing ham

g?ggafgdporbiéﬂiQ>generalTQ%tBE%K|%&?@lggﬂa&(5HH€§ﬂHﬂH§t&%ﬁéﬂ%“@?#@sof
the flavone derivative (I) and flavone derivative (I) free
hard candy were prepared. Sensory tests for the savor were
conducted by 10 panellers comprised of 6 males and 4 females
at the age from 20 to 40.
| As a result, all the panellers sensed that the savor of
the flavone derivative (I)-containing hard candy was better
than that of the control.
Bccordingly, it is clear that the savor of hard candy
was modified and the quality of taste was improved by addi-
tion of the flavone derivative (I).

Therefore, it is clear that the flavone derivatives (I)

acts on modifying the savor (enhancing the savor).



and cooled for a night. Then, raw neat (native pork) was nolded and the
pi ckl e solution was injected at a rate of 120%to the nolded neat. After
i njection, the nol ded neat 48 was

tunbled with tunbler (12 R P. M/60 mnutes) and-salted for a night. It

was packed

n a container and subjected to dry at 60[err]C for 60 m nutes,

snoke at 70[1%51]1 éog 40MBH' : % e dsper al gy e of
the center ra ' y £ PT OCE g- BCESSEeq
meat was CoQ r a night and evaluated Tabl e 17 Sal ti ness
and Savor g Effect Added anmount of Ham made of pork loin
the flavone derivative (I) Saltiness Savor Total evaluation 1.00 ppm
3.4 3.4 3.4 0.10 ppm 3.0 3.0 3.0 Standard
val ue 2 2.0 As seen from lg 17, jt.|s clear
that the sal é%%%%lageg PRE%Savor of ham made of por ki ngi? wer e G%H fied by

Thick malt syrup 50.0 (9)

Gelatin 2.0 (9)

Water 10.0 (g)

Vegetable o0ils and fats

(cacao oils and fats) 11.0 (9)

Emulsifier (sucrose-fatty acid ester) 1.0 {(g)

Fondant paste 1.0 (g)

Flavor 0.2 (9)

Flavone derivative (I) 0.00001 (g)

Compound 1 of the flavone derivative (I) was used as a
taste modifier. Gelatin which was swelled in advance
with a part of water, followed by heating to dissolve,
granulated sugar, thick malt syrup and the remaining water
was mixed, followed by boiling down to 130°C. Then, fondant

paste, vegetable oils and fats, emulsifier, colorant and the

" flavone derivative (I) were added thereto, thereby preparing

flavone derivative (I)-containing soft candy. Alternative-
ly, flavone derivative (I) free soft candy was prepared as a
control by the same method.

Sensory tests for obtained soft candy were conducted by

8 panellers comprised of 6 males and 2 females at the age



addition of the flavone derivative (1). Therefore, it is clear that
the flavone derivative (I) acts on nodifying the saltiness (noderating the
saltiness) and the savor (enhancing the savor). Exanpl e 16: Modi fying
the saltiness and the savor (tooth- paste) Compound 7 of the flavone
derivative (I) was used as a taste nnd%fier. To commercially avail abl e

t oot hpast e ‘ E 49 (containing salt), the
fl'avone deﬂfngi\gb(é% YES added in the amount of 1, 0.1 and 0.Ql1 ppm
respectively]iénprepa e ~5anples. Sensory tests were carried out for

nodi fying effectg of_the éaltine S and.th$ gzvo% of toothpaste. Flavone
derivative (1) fre¥ oot hbast A St o8R1AsTaPERaAl: ard substance.

The sensory tests were conducted by 5 trained panellers to exam ne

sal tiness i.f irEbeffect (so called saltiness adapting effect) and savor
nmodi fyi ng ef e Five points evaluation tests (5: significantly nodi-

Fied, 4 modifigd & ohLob by, IPeL | SSwnds 89 SH3R4ES N

Those who sensed the Those who sensed
Test items flavone derivative no difference
(I) additive is better

Body - 7 1
Deliciousness 8 0
Quality of 8 0
taste

As seen from Table 20, it is clear that the body and
the deliciousness of soft candy were enhanced and the quali-
ty of taste was improved by addition of the flavone deriva-
tive (I).

Therefore, it is clear that the flavone derivative (I)
acts on modifying the body and the deliciousness (enhancing

the body and the deliciousness).



1: deteriorated) were conducted and the average of
panel |l ers was cal cul ated. Each sanpl e sol ution

the standard solution has the point of 2.

the points of 5

was eval uated assum ng that
The results are shown in

Table 18. Table 18 Saltiness and Savor Mdifying Effect Added anount of
Toot hpaste the flavone derivative (I) Sal ti ness Savor 1.00 ppm
3.4 3.0 0.10 ppm 2.6 27 2. 4 0.01 ppm 2.2
2:2 Standard val.ue een 1ron1TabIe-1 It .
cl ear that . and t deliciousngss. [
savor of toothpaste (containing salt mere nodi fied by addition of the
fl avone derijv tl\uaéy%ﬁﬁ Therefarg ? ﬁfr that the flavone
derivative (ﬁ% Sodi fying the %Itlness ¥hpderating the saltiness)
and the savdr_ (e hanC|qg the savor). Exanpl e 177 Modifying the sweetness
and the savdf 23 (9)

White sugar 5 (9)

Citric acid (crystal) 1 (g)

Flavor 0.4 (g)

Colorant 0.01 (g)

Flavone derivative (I) 0.00002 (g)

Weak flour 100 {g)

Baking powder 2 (g9)

Xanthan gum 0.5 (9)

Vegetable oils and fats| 40 (g)

Extract 1 of the flavone derivative (I) was used as a
taste modifier. Cream cheese and powder sugar were
kneaded, followed by adding white sugar and 50 w/w% citric
acid solution (1 g of citric acid) and mixing until it is
made smooth. Flavor, coloraﬁt and the flavone derivative
(I) were added thereto; Then, a mixture comprising weak
flour, baking powder, xanthan gum and vegetable oils and
fats was further added thereto and mixed moderately( and al-~
lowed to stand in a refrigerator in one hour. Subsequently,
it was molded and baked for 10 minutes at 170°C to make

coockie. Flavone derivative (I) free cookie was prepared in



dri nk) Fruct ose/ gl ucose sugar solution |00 g Stevia extract

0.4 g GCitric acid (crystal) 1 g Flavone derivative
(1) 0.0005 g Flavor _ 0.1 g Water
898 g Extract 1 of the flavone derivative (1) was used as a

taste nodifier. Raw naterials |isted.above were nixed and stirred to
dissol ve, falHouRthdymdRabingsUR £9nt231err1C. It was transmitted in a
bottle i mediately and seal ed, and cool ed, thereby preparing soft drink.

Alterna-  tivel y.sdiquipecdpts Ve VSbkllnbhCEoSREL HELBK MRS RIRRLE o 35, 2

control. The sensory tests for tal ne rink were condu

by 8 trained,denetd eESmGLIPEL SEE §F n81 8R! Qﬁdaggf%mgggggg%egﬁet tah}eé afq_*eqnfr to

20 to 40. sEare snbmm
in Table 19.4¢,

The results are shown in Table 21.

Table 21

Sensory Test Results (number of people)

Those who sensed the Those who sensed
Test items flavone derivative no difference
: (I) additive is better

Body . 7 ' 1
Deliciousness 8 ' 0]
Quality of 6 2
taste

As seen from Table 21, it is clear that the body and
the deliciousness of cookie were enhanced and the quality of
taste was modified by addition of the flavone derivative
(1).

Therefore, it is clear that the flavone derivative (I)
acts on modifying the body and the deliciousness (enhancing

the body and the deliciousness).



Tabl e 19

Those who sensed the

derivative

Sensory Test Results (number of people)

Qiality of sweetness

unpl easant

Quality of taste

Tabl e 19,
| asti ng of
felling was

Therefore, i

t he sweet ness.

cream
nodi fi er.
condensed m

used as a co

the fl avone

for the swee

it

| ¢

is clear that

t

Those who sensed Test
no di fference

itemnms
(1
6 2
8
7 59

the quality of

fl avone
) additive is better
I nhibiting effect of

0 lasting of sweetness
1
sweet ness was nodi fi ed. and the

%ﬁé#@é >2 E|§ 1@# Shﬂfg%g” thieC %‘bidg !ﬁ%‘ée‘?:ga_‘%r dtefﬁt[g;@u‘é‘?lseég‘ PLsAsA

S clear,that the flavone derivative (I)
Exanpl e 18: Mdifying the sweetness and the savor (ice

As seen from

acts oh nodi fyi ng

Conpound 2 of f flav derivative (jl).as used asi a taste
e cream cont ai mgﬁﬁo %w%\?&ugf sugar, 13 3)Sv(\)// W% of frcﬂct ose
| K and 10 w wWeg Qf _t hi ¢k 't syrup as s eni n gents was
Q%éol. The on ?SFta%gogge crean1contaiﬁ£§% 0.0 1 w wWo% of
?W%%I??ggﬁl) mer%mgnd% by a general| mef hod. Sensory tests

t ness and the $8¢8PMEF&SEonducted by [10% rai ned (9)

Water 300 (9)

Strong flour 150 (9)

Sugar 30 (g)

Salt 10 (9)
Dough Powdered skim milk 10 (g)

Shortening 20 (9)

Water 130 (g)

Flavone derivative (I) 0.00002 (g)

Compound 5 of the flavone derivative (I) was used as a

taste modifier.

Strong flour, yeast food, bread

yeast and water were mixed and fermented for four hours at

28°c.

powdered skim milk,

Dough materials comprising strong flour, sugar,

shortening and water, and the flavone

derivative (I) were added thereto and subjected to dough

process, followed by baking for 25 minutes at 220°C, thereby

preparing bread.

Flavone derivative (I) free bread was

prepared in the same manner as a control.

Sensory tests for obtained bread were conducted by 8



panel l ers conprised of 6 males and 4 fenales at the age from 20 to 40.

As a result, all the panellers sensed that the sweet- ness and the savor
of the flavone derivative (l)-containing ice creamwas better than that of
the control. Accordingly, it is clear that the sweetness and the
savor of ice creamwere nodified and-th Oquality of taste was inproved by
addi ti onal ﬁénéb@eikaﬁgﬁﬁfwﬁédﬂﬂﬂ\GEMH es and Z-QEﬁéiéﬁeat'Ehésagéeﬁkohhat
the flavone derivative acts on nodifying the sweetness (inhi-biting the
|l asting of ,gwegt RBSS) and nodi fyi ng the savor (enhancing the savor).
Exanpl e 19: Mdifying the sweetness and the savor (sponge cake)

Conmpound 4 of thanLEl auang « e”%?“éﬁG%d'ﬂn‘%%b useshas a taste nodifier and
22 W w of white sugar was use a sweeteni ng agent. In accordance with
a general maLRed. spsponge cake containing 0.0001 w w¥% of the flavone
derivative % ? flavone derivative (1) free sponge cake were pre-

pared. Sensory B ﬁ?"ﬁﬂﬁ: conducted by 10
panel | ers conn?%§§é§gf%%skgﬁgs aﬁ; 4 Temal es J?ﬁxﬁiegﬁe from?20 to 40.
Those who sensed the Those who sensed

Test items flavone derivative no difference
(I) additive is better

Body 7 1
Deliciousness 6 2
Quality of 7' 1
taste

As seen from Table 22, it is clear that the body and
the deliciousness of bread were enhanced and the quality of
taste was improved by addition of the flavone derivative
(I).

Therefore, it is clear that the flavone derivative (I)
acts on modifying the body and the deliciousness (enhancing

the body and the deliciousness).



As a result, all the panellers sensed that the sweet- ness and the savor
of the flavone derivative (1)- containing sponge cake was better than that

of. the control. Accordingly, it is clear that the sweetness and the
53 savor of sponge cake were nodified and the quality of taste was
i nproved by additional of the flavone derivative (I). Therefore, it

is clear that the flavone derivatives ( } acts on nodi fying the sweetness
(inhibiting the lasting of sweetness) and nodifying the savor (-enhancing

the flavor).gxaf¥28Phe : 20oa¥ediiny hd RO LAY (B | & £ L85, PRSLE) (casin
Compound 7 of the avone derrvative wWas u _HS_Ef—THSTE—ﬂUUT%TETT“gn
accordance w1 aqoensnabageiiod, boiled fish paste containing 0.0001 w w%
of the flavone derivative (I; and flavone derivative (1) free boiled fish
paste were prepared in use of 1.5 wwhbglycine. Sensory tests for the

savor were cpnducted hy 10 panellers conprised of 6 nales and 4 fenal es at

the age from@BotRd48ish meat™ @ rgsyq. all @Pﬁ panel | ers sensed that the
savor of thp flavone derivative (l)j-containing boiled fish paste was

Salt 2 (g)
Starch 5 (9)
Water 40 (9)

Flavone derivative (I) 0.0001 (g)

Compound 11 of the flavone derivative (I) was used as a

taste modifier. Ground fish meat, salt, starch,
water and the flavone derivative (I) were mixed. In accord-
ance with a general method, casing boiled fish paste con-
taining the flavone derivative (I) was prepared. Alterna-
tively, flavone derivative (I) free casing boiled fish paste
was prepared by the same method as a control.

_ Sehséif tests for obtained casihg'boiled fish paste
were conducted by 8 panellers comprised of 6 males and 2
females at the age from 20 to 40.

The results are shown in Table 23.



better than that of the control. Accordingly, it is clear that the
savor of boiled fish paste was nodified and the quality of taste was

i nproved by addition of the flavone derivative (I). Therefore, it is
¢lear that the flavone derivative (1) acts on nodifying the savor
(enhanci ng the savor). Exanpl e 21:» Mydifying the savor (hard candy)

Conmpound 10 of the flavone derivative é?) was used as a
54 taste ”QQ igr and 22.5 wwhthick malt syrup of reducing naltose,
22.5 wWwhre u0|ng starch saccharide and 0.08 w w¥% of Aspartane were used

as sweetening ent s accqrda eral hod, hard candy
containing 0.0 ?nﬁfﬁﬂbgFS% ESSPﬁ§§oﬁgﬁngR;§?] qggénd flavone
derivative [I) free hard re pre Se or &he savor
wer e condu{% tho pane ﬁ &érslegé{fdé)%qbe n%%%né’ %ﬁ% at the
age from 20! t85%0° t < J&ﬁﬁh angtd %ﬁf&%ﬁetha t he
savor of the flavone deri §t|9 EEEYEottai hard candy was betier than

-

that of thef{control. Accordingly, 1t 1s clear that f@e savor {of hard
cand Body 6
y
Deliciousness 7 1
Quality of 7 1
taste

As seen from Table 23; it is clear that the body and
the deliciousness of casing boiled fish paste were enhanced
and the quality of taste was improved by addition of the
flavone derivative (I).

Therefore, it is clear that the flavone derivative (I)
acts on modifying the body and the deliciousness (enhancing

the body and the deliciousness).



was nodified and the quality of taste was inproved by addi- tion of the
fl avone derivative (1). Therefore, it is clear that the flavone
derivatives (1) acts on nodifying the savor (enhancing the savor).

55 Exanple 22: Mdifying the body and the deliciousness (soft candy)

G anul at ed sugar . 633.8 (g) Thick malt syrup

50. 0 (g) Gelatin : 3 2.0 (g) \Water
10.0 (g) Exappileb|26 :oMoslidfivd riatthe daeho and stlenddé BiS)ousness (pick-
11.0 (g) Enmulsifier (sucrose-fatty acid ester) 1.0 (g) Fondant
past e led NOZAWA-NA (Japanks® phoreticd] asidiked with soy sauce)

0.2 (g) Flavone derivative (I) 0. 00001 (9)

Conpound 1 ofoekedf witbneojersawate ve (1) was used as a taste nodifier

Cel ati n whi ch—was—swelHed—+r—atdvaneq

NOZAWA-NA previously

soaked 500 (g9)
Soy sauce 15 (g)
Sodium L-glutamate 3 (g)
Sodium succinate 0.2 (g)
Salt 1 (q9)
Water 20 (g)

Seasoning base

Water 100 (g)
Salt 5 (9)
Sodium L-glutamate 0.6 (9)
Brewing vinegar 4 (g)
Flavone derivative (I) 0.00005 (g)

Extract 1 of the flavone derivative (I) was used as a
taste modifier. NOZAWA-NA previously soaked with soy sauce
was moderately wrung out and packed into a bag with 1/2
amount of seasoning base, thereby preparing NOZAWA-NA soaked
with soy sauce. Flavone derivative (I) free NOZAWA-NA
soaked with soy sauce was prepared in the same manner as a

control.

Sensory tests for obtained NOZAWA-NA were conducted by



with a part of water, followed by heating to dissolve, granulated sugar
thick malt syrup and the remaining water was m xed, followed by boiling
down to 130[err]C. Then, fondant paste, vegetable oils and fats,

enul sifier, colorant and the flavone derivative (I) were added thereto,
t hereby preparing flavone derivative (L)-containing soft candy.
Alternative- |y, flavone derivative (Ié free soft candy was prepareddas a
control by the net hod. . Sensory.tests far .obtai ned sqfit candy
wer e condﬁctée]dp%sgféeﬁgn%ﬂ“@ﬁssgnﬁsi EeﬁxéFSGaH&I 23 LoRg 55 @r’fa%é?'eﬁgei he
age £ 0 40 56 from 20 to 40. The results
are shown in ﬁ%ﬁl% 2B° Tabl e 20 Sensory Test Results (nunber of

peopl e) Those who sepsed the Those who sensed Test itens
flavone derivativene rﬁﬁuagﬁfﬁanﬁgown in Table’3 ') additive is better
Body 7 1 Deliciousness 8

0 Quality ofable 24 8 0 taste

Sensory Test Results (number of people)

Those who sensed the Those who sensed
Test items flavone derivative no difference
(I) additive is better

Body 6 2
Deliciousness 7 1
Quality of 7 1
taste

As seen from Table 24, it is clear that the body and
the deliciousness of NOZAWA-NA soaked with soy sauce were
enhanced and the quality of taste was improved by addition
of the flavone derivative (I).

Therefore, it is'clear that the flavone derivative (I)
acts on modifying the'ﬁody and the deiiciousness (enhancing
the body and the deliciousness).

According to the present invention, the flavone deriva-
tive (I) that is an active ingredient of the taste modifier
of the present invention can modify various factors related
to the taste. More particularly, it relates to the modifi-
cation of enhancing the sourness, reducing the saltiness,

inhibiting the brackish taste, inhibiting the unpleasant



As seen from Table 20, it is clear that the body and the deliciousness of

soft candy were enhanced and the quali- ty of taste was inproved by

addition of the flavone deriva- tive (I). Therefore, it is clear that

the flavone derivative (1) acts on nodifying the body and the

del i ci ousness (enhancing the body and the deliciousness). _

57 Exanple 23: Modifying the body and®he deliciousnesszgcookle)( )Craﬁnl
Powder sugar “ ite

cugar.  tastinPor swedlesdy\SladEERS thystafresning flaved gnd

Fl avor . . .0.4 g Col or ant . . 0.01 (9)

Fl avone deri&gﬁifgqﬁﬁnukfxxxﬁﬁﬁu%tﬁg teakttever associated wigh, for Egg

g

[ Xant han gum 0.5
Baki ng pOWde%xample, aceé&c acid(ggtimulativegsmell associated with

acetic acid), and enhancing the body, deliciousness and
savor associated with the combination of the sourness,
sweetness and flavor.

Therefore, the quality of taste can be modified by
adding an effective amount of the flavone derivative (I) of
the present invention to a product used in a mouth or orally
ingestible product. Further, fruit taste or flavor can be
sensed in fruit juice free products by adding the flavone
derivative (I) that is an active ingredient of taste modifi-
er of the present invention. Moreover, since the taste
modifier of the present invention can enhanced the sourness
without increasing acid concentration, it is especially
effective for adapting it to a product of which gelation
generated by variation of pH or denaturation of protein

causes problems.



Vegetable oils and fats 40 (9) Extract 1 of the flavone

deri mummu}mlmﬂﬂm ed as a taste nodifier. Cream cheese and powder sugar
werellt d by adding white sugar and 50 wwcitric acid
solution®(1 g "f Scitric acid) and mixing until it is nade snooth. Flavor,
colorant and the flavone derivative ‘(1) were added thereto. Then, a

m xture conprising weak . flour,  baking 68mder, xant han gum and veget abl e
oils and fat'@3Fas St eddfetl thereto and mi xed noderately, and al -
|lowed to stand in a refrigerator in one hour. Subsequently, it was nol ded
and baked for 10 mnutes at_ 170[err] C to nake _cookie. Flavone derivative
(1) free cooki-ePnddsheMadfigr comprisingna S4aABCRENASFLIYEH SRS &1
Sensory tests for obtained cookie were conducted by 8 pa- nellers

conpri sed of agtiXeedngerdiontePestie TRReEge £PER26 t(d) :40. The
results are shown in Table 21. Table 21 Sensory Test Results (nunber of
peopl e) Those who sensed the Those who sensed

(L)

wherein Ry, R3, R4, Rg and Rg are independently methoxy
group or hydrogen étom, R, and Ry are methoxy group, and Rg

is methoxy group or hydroxy group.

2. The taste modifier according to claim 1, wherein Rg in

the flavone derivative (I) is hydroxy group.

3. The taste modifier according to claim 1, wherein R; to Rg
in the flavone derivative (I) have 4 to 7 methoxy groups in

total.

4. A taste modifier according to claim 3, wherein all of Ry,
Ry, R4, R5, Rg, Ry and Rg in the flavone derivative (I) are
methoxy group and R3 in the flavone derivative (I) is hydro-

gen atom.

This Sheet Has Been Repla
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'le'est items flavone dmﬂmlmllgm”l%” fference (I') additive i SObEtQtJSIri t5021¥

seen fron1TabIe 21, it is clear that
the body and the deliciousness of cookie were enhanced and the quality of
taste was nodified by addition of the flavone derivative (I).
Therefore, it is clear that the flavone®@erivative (1) acts on nodifying
t he body and the deliciousness (enhancing the body and the deliciousness).

59 Ex I 24 f
2 anpl e Nbdytg'%éhlﬁ%%gfg¥8 QLBGetgeL&c&ou nes%(e bread(#b Lgﬁng
Bread Yeast ) .

(9) vone d%ﬁ#fﬁﬁiY?obﬁ? is an ex&gact eg&yacted -from a plant

belonging to Rutaceae.

6. A taste modifier according to claim 1, wherein the fla-
vone derivative (I) is 3’,4',5,6,7-pentametoxyflavone,
3,4',5,6,7,8-hexamethoxyflavone, 4’,5,6,7,8-pentametoxyfla-
vone, 3‘,4’,5,7,8-pentamethoxyflavone, 3',4’,5,7-tetramet-
hoxyflavone, 5,7,8,4’'-tetramethoxyflavone, 3,3,'4’,5,7,8-
hexamethoxyflavone, 4’,5,7-trimethoxyflavone, 5-hydroxy-
4’,6,7,8~tetramethoxyflavone, 5-hydroxy-3,4’,6,7,8-
pentamethoxyflavone or 3,3’,4",5,5,6,7,8~0octamethoxyfla-

vone, or the combination thereof.

7. A method of modifying taste, comprising adding a taste-
modifying effective amount of the flavone derivative (I) to

a product used in a mouth or an orally ingestible product.

8. The method of modifying taste according to claim 7,
wherein the taste-modifying effective amount is 0.1 ppb to 1

ppm.

9. The method of modifying taste according to claim 7 or

claim 8, wherein the taste modifier is used for enhancing

s Sheet Has Been Replaced

T




Sugar 30 (g) Salt

o s a0 UG s U lonsr %

Cohpound 5 of the flavone derivative (1) was used as ‘a "ta&te*nodifier.
Strong flour, yeast food, bread yeast g d water were m xed and fernented
for four hours at 28[err]C Dough matertals conprising strong flour,

sugar, w% eg:sklnrnrlk shortening and water, and the flavone-
derivative %) Wer e added thereto and subj ected to dough process, foll owed
by baking for 25 mnutes at 220[err]C, thereby preparing bread. Flavone
derivative (I) free bread was prepared I n the sane nanner as a control

Sensory tes obt ned bre re_conduct ed

50 pancl | or S0ombHe BT cOhar st Srang FATN DS BOTHEDIS A O 75 40

The reSU|tsc%Egm%PQ%ntlnSTtherelh the product used in a mouth or orally
ingestible product contains an oxrganic acid, phosphoric acid

and/or phytic acid.

11. The method of modifying taste according to any one of
claims 7 to 9, wherein the product used in a mouth or orally

‘ingestible product contains menthol.

12. The method of modifying taste according to any one of
claims 7 to 9, wherein the product used in a mouth or orally

ingestible product contains acetic acid.

13. The method of modifying taste according to any one of
claims 7 to 9, wherein the product used in a mouth or orally

ingestible product contains a substance having saltiness.

14. The method of modifying taste according to any one of
claims 7 to 9, wherein the product used in a mouth or orally

ingestible product contains a substance having sweetness.

This Sheet Has Been Replaced

UL




Tabl e 22 Sensory Test Results (nunber of people)

who
sensed the Those who sensed Test itens flavone derivati Hl’llc”’@ﬂmm,m“,ml

difference (I) additive is better Body 7

Del i ci ousness 6 2 Quality of

1 taste As seen from Table 22, .it is clear that the body and the

del i ci ousness of bread were enhanced anf8%the quality of taste was inproved
by addition_ of the flavone derivative  (1). Therefore,_ it is clear

that the fl&Pond HEE &t ovdl@vernedarisitios r9f the reenR!t frmpka (1)
del i ci hanci he baqd t he delici : s
61 | Exanpl oa35HORARREy Py PRI A AR A SRR 1 GRTHG mB3HFia
f2ish pa?t)e)er. Ground fish neat 100 (g) Salt

g

This Sheet Has Been Replaced
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Starch 5 (g) Wwater 40 (9)

Fl avone derivative (1) 0.0001 (9) Conmpound 11 of the flavone
derivative (1) was used as a taste nodifier. Gound fish neat, salt,
starch, water and the flavone derivative (I) were m xed. In accord- ance
wrth a general nethod, casing boiled:-figh paste con- taining the flavone
derivative (1) was prepared. Alterna- é%yely, fl avone derivative (1) free
casing boiled fish paste was préﬁgﬁgﬂx the sane nmethod as a control.
Sensory tests for obtained 1¢asé "PgabPidreghd iaShe PRIt 6r meBIL iaENEHseted by 8

Mo rosul ts are SHBRnBFRSRR rogntion rovials a"Caf0S nbdTkid:! dgn>

Tabl e 23 Sensory Test Results (nunber of people Those who sensed.t he
Those who scRECHLTELA EHETONG AAFONETT A% |48 ACThEe(iRFEPBAEBY P} the
additive is better) Bdua (1y: 5 ° n

Ra 8 o

I o
R3
R e
6§ gg O

wherein Rj, R3, Ry, Rg and Rg are independently methoxy
group or hydrogen atom, Ry and R; are methoxy group, and Rg
is meﬁhoxy group or hydroxy group and a method of modifying
taste, comprising adding a taste—modifyiné effective amount
of the flavone derivative (I) to a product used in a mouth
or an orally ingestible product. According to the present
invention, various factors associated with taste can be
modified. It relates to the modification of taste of a
product used in a mouth or orally ingestible product, for
example, enhancing the sourness, reducing the saltiness,
inhibiting the unpleasant lasting of sweetness, . enhancing
the :efreshing.flavor and its continuity, reducing the
flavor associated with acetic acid, and enhancing the body,

deliciousness and savor associated with the combination of

these tastes.



. . seAtE TP
Del i ci ousness ¢ < v &7 ' 1 Quality of !
1 taste As seep fromTable 23, it is clear that the body and the
del i'ci oMsness of casi ngwiboi | ed fisgh paste were enhanced and the quality of
taste was inproved by addition of the fl avond derivative (1)% th
Therefore, it is clear that the flavone derivative (I) acts on nodifying
the body and the deliciousness (enhancing- the body and the deliciousness).

63 Exanpleﬁ?%tlggiéy pge&hg hody and the deliciousness-(pick- |ed

NOZAWA- apanese p onetlcs) soaked with soy sauce) Soaked gfjlprh soy
sauce NOZAWA- NA preV|oust soaked 500 (9) oy sauce
%g) (SgJ)t %.Odl un?:al‘s slaurtng‘ 1‘ C{)&lﬁlr"%g‘lg‘) ch«xlv%nrqesu ecﬂ'vnx?‘atx.gﬁ as( 6)1
active ingredient of the general formula (I):
O R
M5 x RE] i
.
\/TOT- e (1)
./l§§>/L\\()i\ - REPLACEMENT SHEET
R i i & o
7 rs C 06 DEC 1997

wherein Ry, R3, Rgq, Rg and Rg are independently methoxy
group or hydrogen Atom, Ry and Ry are methoxy group, and Rjg

iIs methoxy group or hydroxy group.

2. The taste modifier according to claim 1, wherein Rg in

the flavone derivative (I) is hydroxy group.

3. The taste modifier according to claim 1, wherein R; to Rg
in the flavone derivative (I) have 4 to 7 methoxy groups in

total.

4. A taste modifier according to claim 3, wherein all of Ry,
Ry, R4r Rg, Rg, Ry and Rg in the flavone derivative (I) are
methoxy group and Ry in the flavone derivative (I} is hydro-

gen atom.
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Seasoni n

(g) Fla

‘ 100 (g) Salt
%mﬂgngMﬂ'm amat e 0.6 (g) Brew ng vinegar
c 1) 0.00005 (g) Extract 1 of the flavone

derivative (1) was used as a taste nodifier. NOZAWA-NA previously soaked
Wi th soy sauce was noderately wung out and packed into a bag with 1/2
anount of seasoni ng base, thereby preparipg- NOZAWA- NA soaked w th soy
sauce. Flavone derivative (1) free NOZAWA-NA soaked with soy sauce was

prepared in bheAs&ss teamasti

NOZAWA- NA wer e conduct ed by 64 8
panel | ers cowpnesdemfvadimg el anid 217 antimcttextreacied from 20pient0.
The results are shown in Table 24.
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belonging to Rutaceae.

6. A taste modifier according to claim 1, wherein the fla-
vone derivative (I) is 3’,4’,5,6,7-pentametoxyflavone,
3,4',5,6,7,8~hexamethoxyflavone, 4’,5,6,7,8-pentametoxyfla-
vone, 3’,4',5,7,8-pentamethoxyflavone, 3’,4’,5,7-tetramet-
hoxyflavone, S}7,8,4'-tetramethoxyfiavone, 3,3,'4',5,7,8-~
hexamethoxyflavone, 4’,5,7-trimethoxyflavone, S-hydroxy-
4’,6,7,8-tetramethoxyflavone, 5-hydroxy-3‘,4’,6,7,8-
pentamethoxyflavone or 3,3’,4’,5,5’,6,7,8~octamethoxyfla~-

vone, or the combination thereof.

7. A method of modifying taste, comprising adding a taste
modifying effective amount of a flavone derivative of the general

formula (I) as defined in claim 1 to a product used in a mouth or

an orally ingestible product.

8. The method of modifying taste according to claim 7,
wherein the taste-modifying effective amount is 0.1 ppb to 1

ppm.

8. The method of modifying taste according to claim 7 or

claim 8, wherein the taste modifier is used for enhancing

REPLAGE:

I

1 f"\ln Ry
t
i

4

B agaandigly to claamsbr ywhesesnf sheobilaned
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Tabléiﬁﬁ_' Sensory Test ‘Results (nunber of people) Those who sensed the

;ggffi \\I/\QOi gengse‘rl'es'ltgoh;erm fl avone deri \éat ive no di ff,ﬂlﬂg(ﬂﬂ”"m ”m ” ’",

Del i ti ousness 7 1 Qality of

1 taste As seen from Table 24, it is clear that the body and t he
del i ci ousness of NOZAWA- NA soaked with soy sauce were enhanced and the
quality of taste was inproved by additio& of the flavone derivative (1).
Therefore, it is clear that the flavone derivative (1) acts on nodifying
the body ang,{8e.deliciousness (enhancing the body and the deliciousness).
According to the present invention, the flavone deriva- tive (lI) that is
an active ingredient of the taste nodifier of the present invention can
nodi fy various factors related to the taste. Mre particularly, it relates

to the modify. rpal H@B.%ﬂﬁ@ﬁ&d i ag sakt Lgess,
i nhi biting %Ré gg%ckgﬂh taste, |b| tgﬂﬁae unﬁfgasa hhg SAL! bR
' claims 7 to 9, wherein the product used in a mouth or orally

ingestible product contains an organic acid, phosphoric acid

and/or phytic acid.

11. The method of modifying taste according to any one of
claims 7 to 9, wherein the product used in a mouth or orally

ingestible product contains menthol.

12. The method of modifying taste according to any one of
claims 7 to 9, wherein the product used in a mouth or orally

ingestible product contains acetic acid.

13. The method of modifying taste according to any one of
claims 7 to 9, wherein the product used in a mouth or orally

ingestible product contains a substance having saltiness.

14. The method of modifying taste according to any one of
claims 7 to_é, wherein the product used in a mouth or orally

ingestible product contains a substance having sweetness.

This Sheet Has Been R REPLACEMENT SHEET

T

06 DEC 1997




65+ l asting of sweetness, enhancing the refreshing fIavor and its
continuity, reducing the flavor associated with, for ﬁmml Mﬂjw "ﬂlﬁﬂlF
(stimulative snell associated with acetic aC|d) and en

del i ci ousness and savor associated with the conbination of the" sourness
sweet ness and fl avor. Therefore, tHe-quality of taste can be nDdlfled
by adding an effective amount of the flavone derivative (1) of the
present invamti QD e doPr LUELAvESEE éPiva DR o OT t0E agdNerhNIEskbl8 (1)
product. Further, fruit taste or flavor can be sensed in fruit juice free
products by a@@é@ﬁé& ihaybaem UefowathyepfépatéibiohSofinaachbte madiedi-ent
of taste nodifi- er of the present invention. Mreover, since the taste
nodi fi er of drhe present invention can enhanced the sourness w thout

i ncreasing acid concentration, it is especially effective for adapting it
to a product of which gelation generated by variation of pH or
denaturation of protein causes problens.

66
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CLAI M5 i IH I" a flavone derivative of the general formula
1 g

wherein R e ¢ R 1'5's r], Rlerr], and Rlerr}/ are i ndependen;ly a pu
met hoxy group or hydrogen atom R err] and R err] are a

met hoxy group, and Rlerr] is a hydroxy gr6@p, 10 as an agent

for nodifying the original taste of a product intended to be

used in a t of an orally ingestible product. 2. ase

accordi ng m}ﬂﬁ‘ﬁ% 1, wherein R5 in the flavone derivative is a hygb%xy
3.

group. Use according to claim1, wherein Rlerr] to Rerr] in
the flavone Weri Udde vta lflavend défivative of the genetad fornitta igxy of Oﬁ@;ﬁl—-ﬂ;&aﬁ)ﬁ QT
4, Use according to claim1, wherein all of Rerr], Rerf] &rr], v '..1
Rlerr], Rerr], Rerr] and Rlerr] in the fl ayohe derivative |
are nmet hoxy groups and R3 in the flavone derivative is a 19 SEP 2060

hydr ogen atom 5. Use according to anyone of claips 1 to 4, I
wherein the flavone derivative iRy 20 Rian extract|ot—a pramnt '
bel ongi ng to Rut aceae. 6. ding to anyope_of clains 1

3I ) I ) 5! 6!
h%?(yf | avone, (h: ,

8- pent anet hoxyfl avone, 3',

to 5, Ey\/nerein the flavone Reyi
7- pentanet hoxyfl avone, 3', 4
5, 6, 7, 8-pentanethoxyflavonk
4, 5 7-tefs
4' -tetranet hoxyfl avone, 3, 3', ,
hexanmet hoxyf | avone, 4', 5, 7-tri'-th5%yflavone, 5- hydroxy-4', 6, 7, 8-

t et ramet hoxyfl avone, 5-hydroxy-3', 4', 6, 7, 8-pentanethoxy-flavone or 3,
3',~-4", 5 5, 6, 7, 8-octanethoxyflavone, or the conbination thereof.

7. Use accor diwvhipretn &ydhe Ry, Ré,aamb Rg e Gdepeadently tshendthexprgoup or
derivative is hydrogen atom, Rydaied! Rt @ré henesthosty group) teridRéist hipgroity @flois) @
mout lweor the or aldsyahngsitifbl encdfifying the original BA¥E UsHt a igtodiictaifdHied to be
conpri sed bet weensedlinRiMoatordoffdHbrally ingestible product..

2. Use according to claim 1, wherein Rs in the flavone derivative is a hydroxy
group.
3. Use according to claim 1, wherein R4 to Rs in the flavone derivative have 4
15 to 7 methoxy groups in total.
4, Use according to claim 1, wherein all of Ry, Rz, R4, Rs, R, R7 and Rg in the

flavone derivative are methoxy groups and Rj in the flavone derivative is a
hydrogen atom.

5. Use according to anyone of claims 1 to 4, wherein the flavone derivative is
20 an extract of a plant belonging to Rutaceae.
6. Use according to anyone of claims 1 to 5, wherein the flavone derivative is

3', 4', 5, 6, 7-pentamethoxyflavone, 3', 4', 5, 6, 7, 8-hexamethoxyflavone, 4/,
5, 6, 7, 8-pentamethoxyflavone, 3, 4', 5, 7, 8-pentamethoxyflavone, 3', 4',
5, 7-tetramethoxyflavone, 5, 7, 8, 4'-tetramethoxyflavone, 3, 3', 4', 5, 7, 8-

25 hexamethoxyflavone, 4', 5, 7-trimethoxyflavone, 5-hydroxy-4', 6, 7, 8-
tetramethoxyflavone, 5-hydroxy-3', 4', 6, 7, 8-pentamethoxy-flavone or 3,
3, 4', 5,5, 6, 7, 8-octamethoxyflavone, or the combination thereof.

7. Use according to anyone of claims 1 to 6, wherein the flavone derivative is
added to the product intended to be used in a mouth or the orally ingestible
30 product in an amount comprised between 0.1 ppb and 1 ppm.
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67 Met hod for nodifying the original taste of a product

s MRN8 e o e

ef fective amourt &f t1a%one derivative of the general formula (1) as

defined in claim1l. 5 9. Met hod &ccording to claim8, wherein the
fl avone derivative is added to the product in an anount
conprised b Met hod according to

t wee
claim8 or gi ai nR@Qh%g‘Fremﬁg&l‘lﬁgftﬁ%%ﬁﬁ‘adiéﬁ‘ﬁ't@é)(f ,a\,@rngct intended to be useddaded
to the product f@rm@'r‘ntll‘?aﬁfc‘?rﬁﬂjy ingesyalgdqirodects gpmppsipgtbe addition to said praduct
Met hod accor di ngof @nagfeaivecamenat atflavane derivaitver ef thet benered dormulal(®) as
i ntended to be udetinghin¢lsinmduth or orally ingestible product contains an

organi c acid, phosphonlc acid and / or phytic acid. 12. Method
accorging tg any g M&M@ p@.%r.ﬁ'tnetnge & BHiG4nve is added

dto’b 2 4116 s Asided; tpdhe
mthol 15 P dc’t‘ﬁe RSPAgeY kG LAPR A P o 10, wher e n
t he product intended to be used in the mouth or orally

i ngesti bl e pPodubltetbomhiracording: &t ictaim 8 or claim 9, whereinitte flavone derivativd.is
Met hod accor di ngatded iy tieeproduct far eah8nting e sabar «fisaid produchduct
i ntended to be used in the nouth or oraIIy i ngesti bl e product contains a

20 Met.hod accor di ng
to anyone o cI ap%gﬁgg{?%g 'th ﬁ% Pgﬁmg‘iya to 110? wherein t?]el Rf%d
to bé used in th& olﬂ% @'@P dmlggsglaﬁt%roﬂgcfacontams an
subst ance havi ngC&aRE ﬁ%‘gsphOSph nlca Sr?é' erivative fornula (1):
[ erf]

12. Method according to anyone of cliams 8 to 10, wherein the product

intended to be used in the mouth or orally ingestible product contains
methol.

15 13.  Method according to anyone of cliams 8 to 10, wherein the product
intended to be used in the mouth or orally ingestible product contains acetic
acid.

14. Method according to anyone of cliams 8 to 10, wherein the product
intended to be used in the mouth or orally ingestible product contains a
20 substance having saltiness.

15. Method according to anyone of cliams 8 to 10, wherein the product
intended to be used in the mouth or orally ingestible product contains a
substance having sweetness.

16.  Flavone derivative formula (1):
Re Ri

R O
7 Ra 0
RS R4 R3

Rs @)

wherein Ry, R;, R4, Rg, and Rg are independently a methoxy group or
30 hydrogen atom, Rz and R; are a methoxy group, and Rs is a hydroxy group.




wherein R err] Rlerr], and R err] are independently a
met hoxy group oH “I mn II hydrogen atom R[err] and Rerr] are a
met

hoxy group, an elrr S a* ydr oxy group.
68 17. Flavone derivative according to claim16, wherein Rlerr] to Rerr]
in the flavone derivative have 4 t®87 net hoxy groups in total. 18.
Fl avone derivative accordl ng to claim16 or cI aim 17, V\/m ch i's

5- hydr oxy- %‘7,

8- t et ra.mat ho on or dr.ox 4'
6, 7,

FI%\é}ﬂeaﬁ@gw , wherein R1 to s iN e ﬂavone ’

derivative have 4 to 7 methoxy groups in total

18.  Flavone derivative according to claim 16 or claim 17, which is 5-hydroxy-4',
6, 7, 8-tetramethoxyflavone or 5-hydroxy-3', 4, 6, 7, 8-
5 pentamethoxyflavone.




