TASTE-IMPROVING AGENT FOR FOODS AND DRINKS Technical Field [0001] The present
invention relates to a taste-improving agent comprising a long-chain highly unsaturated fatty acid
and/or an ester thereof, and a sterol and/or a sterol ester, a method for improving taste by the addition
of said taste-improving agent and foods and drinks whose taste has been improved by said method.
Technical Background [0002] Arachidonic acid (cis-5,8,11,14-eicosatetraenoic acid) belongs to
long-chaintightyiyitsatnaled elzunseiuriedaYy AedDRIGIESampleists in a phospholipid derived
from animal organs or tissues. This fatty acid is an essential one, and is very important as a precursor
for the synthesis of prostaglandin, thromboxane, leukotriene, etc [0003] Attempts have been made to
add the Idegiunia#l higldy unsaturated fatty acids such as arachidonic acid and esters thereof for
enrichment of nutrition and provision of various physiological functions in view of the above remarkable
functions ﬁ@r chidonic acid. [0004] An enriched composition described in Japanese Patent
Applicati(; id open Hei 10 (1998)-99048 comprises arachidonic acid in an amount of 0.1-10 % by
weight asTéige reseonipEitiag atrlatefor ik afzifgechRIoNnEn &9l CPIRRISIMHotRer's milk.
JapanesedpatentAvpligaionnsistoreadfzitil {t@Oan8R5F18disstesdherayhthatic dastand oil
compositigh-pUpiiar e s TRIGREA kol IMBRAVING ity HikaigAL dRegidatty acid
such as arachidonic acid, Is used as one of the constituting fatty acjds qf triglyceride. Furthermore,
JapanesdaSiRamNpYINaASIE A EAadeiar (%é&? W%@%E%%hﬁgk%%ﬂg%ﬁvﬁ plﬁgation laid
open Hei d4id 1881B)0<1.91886 disclose edible oil derived from microorganism, which has a lot of
arachidonic acid in a form of triglyceride. Its preferred application includes modified milk for a
premature_baby or an infant, fopd and drink for infant, and food and drink for a pregnant wornan.
[0005] Ja%ﬁ&@%@ﬁﬁ%ﬁﬁtion laid open Hei 9 (1997) -13075 discloses fat and oil consisting of
glyceride comprising ong-chain highly unsaturated fatty acids such as arachidonic acid, and having a
function cing the concentration of fatty and oil in blood. On the other hand, Japanese Patent
Applicatiop laid.qpen Hei.9 (1997 51 iS¢l {l.ywith )sition as the
above oneﬂ,rﬁg%ﬁgénécfu%%ﬁonﬂc ?J?T?\)hq bﬁ?h?ggb%?éF;a?%%?rée'gggooé%%o%%%\ﬁggzgcrﬂ%%g@d as an
Example biddpplicaraibritshiyRel¥iratd@iay é?a!é iRHESicl@t JotPRESShalksé Patent
Applicatioshaig s 0L Xdisclastsal serasosing hdssngenrithe faitynask! teanaste, and
UMAMI, Igg"ﬁaﬁ{%@%ﬁ%ﬁa %X'U&Ptfﬁi%ﬂﬁr‘ﬁ”tasexér%@aﬂs%? oilsinatessitResenysion. The

0.

Japanese Patent : 55 discloses a.flavoring composition which is prepared by oxidization of
fatty acid@é@&@ﬁi%ﬁﬁé@%@@%%%@ﬁﬂg%@%g disclosed a method for the production of
artificial chicken flavor comprising reacting a reduced sugar, an amino acid and arachidonic acid or its
methyl esfgwgﬁh heating under particular conditions. International Publication W02003/051139

pamphlet descrihes that use of arachidoni id in the form of its e ith. glycerine. in: said method
will provi %fm%ds}&\f@k%ﬁ?%\%? t Otﬁie&rma erellcs)ln écr:h%'%r%dgsﬁgb?ﬁ%%gége%@sdgggaﬂ due to
artificial cisleReraikemalid eRifersicd Frshmasissaderreli for oetristmentcehpalftior dfe sugar,
amino acigraniiefadiidenie aeighiieRigiat fervboaslapanese d? afent auvkicasoratiabipen 2002
-95439 digcloses a i j3ing a long-chain highly unsaturated fatty acid glyceride. The
purpose o?ﬁrﬁ]%%'?r?&e%ﬁ%i&%?(oﬂ?ﬁi%%g' oxidation-stability of the long-chain highly unsaturated fatty acid
glyceride that is liable to deterioration by oxidation. For that purpose, the long-chain highly unsaturated
fatty acid {fiy¢erjde is added to fermented and processed soybean food, to fermented and processed

fishery products Inshcaruys MR dngsRdBRiAR ARRIPARMNSREBHLEA009]
Japanese Pa%ﬁﬁgl\\léggc?% %ﬁ altnd I%o.sgrgzeg(égﬁisclggg a bﬁg -tasaf:z JEOWP 1'619}%%er comprising
r

n-6 Iong-cH@aniéﬂ@/g@l)f e@fﬁﬁ?%%?daéﬂ MURERF ¥h ﬁé@% il rﬁo_n‘s rated that the body
taste of fooetighh 8¢ pnprofdbiandraseentectidad Her aralEngy Hdaing es&ivshgieHEn Wighly
unsaturateq ety asiasushnag arachidonic acid and/or its ester alone to the food, or by subjecting the
food to oxidation treatment such as heat cooking with vegetable fat and oil composition comprising
said long-chain highly unsaturated fatty acid. W02005/004634 discloses that the body taste of food
can be impepRRess tRetemitibRRiica iRt olRSoseRpprobgt: of td 38%-BRaihigs RSt @rated fatty
acid and/asyitstrateaanthexsineoaipoeitienasimitmetb frachu wmitkefdo and/v0 2008046668 discloses
that additipf, ol her oA RNERhBs g el Pt arid endiiniadRie i iord sasgew a variety

of their functibns such &s improving taste or flavor as well as improving the body taste of the food.
[0010] It iPREHA R SR EHENS Eﬁﬁﬁgoglté'ﬂl}'%% sterol ester as phytosterol has an advantage
of reducing cholesterol in blood and liver (Japanese Patent Application laid open 2002 -112723).
Sterol and/or sterol ester are also generally used as materials for the production of pharmaceuticals
and an emulsifying agent or emulsion-stabilizer in cosmetics and foods. [0011] Thus, the prior arts
described above show various functions and body taste-improving effects.of the long-chain highly
unsaturated fatty acid and/or the ester thereof, and sterol and/or sterol ester. However, they do not
disclose or suggest use of a combination of the long-chain highly unsaturated fatty acid such as

arachidonic acid and/or the ester thereof, and the sterol and/or sterol ester for the purpose of
imnrovina tacte Thev dn not havve anyv dAecerintinn either which ciinaecte the nnccethilityy of a



3: Japanese Patent Application laid open Hei 10 (1998) 4: Japanese Patent Application laid open Hei
10 (1998) 5: Japanese Patent Application laid open Hei 9 (1997) -13075 6: Japanese Patent
Application laid open Hei 9 (1997) -13076 7: Japanese Patent Application laid open 2001 -78702 8:
Japanese Patent N0.3220155 9: US Patent N0.3689289 10: W02003/051139 11: Japanese Patent
Application laid open 2002-95439 12: Japanese Patent N0.3729272 13: Japanese Patent N0.3962068

14: W02005/004634 hlet 15: \W0200 h - W 6 let 17:
Japaneseglf"a e%{%%r%ig??%ahﬁ%ﬁ? o%%%é%ﬁ%%?%iggéﬁ% o ?ﬁg?r%\%ti"o%n%@g%b Be?neto be
solved bydABANGEAA S0 AP ST RISOBRIME B St S8 B8 Goriv Sl actiltediimproving
agent for gmdmgntiainkic@orgimehionvitiprovag thédiastearbitdndsranddiinks safiorfoasfs and drinks

having any ﬁ[@%ﬁ@eﬁasi?s [§R§f }rgﬂea%fgﬁﬁgéﬂvﬁmm&e@%%ﬁﬁ?eﬂ tﬁﬁIﬁ'%}P%@ﬁW& comprising
a long-chait highly unsaturated tatty acid and/or, an ester thereot and a sterol and/or a sterol ester, a
method fAPARHIBVATY e Mot RASERl (RIMEaRHtRELIRRGANS ShiktAQteRimiF80RY agent, foods

and drinkswyhase taste has been improved by said method, and use of the combination of the
long-chain highly unsaturated fatty acid and/or an ester thereof, and the sterol and/or sterol ester as a
taste-imprrg%i\ﬁgﬁ agent. [0014a] In a first aspect, there is provided the use of a combination of a

long-chai By unsaturated fatty acid and/or an ester thereof, and a sterol and/or a sterol ester as a
taste imprésirapasematertodoslsatianias EEMGIR §185%0nd Apedtistieressipt@ndedila method for
imprOYiﬁgdBﬁ?ﬁéﬁF%%ﬁ@ﬁﬁaé dﬂﬂiﬁﬁi@ﬁi{;@?@wHﬂgiﬂ;ﬁ&ﬁi@d{nm{éﬂrﬁtﬂ@@ﬁtd@rsfﬁm;ﬂs and drirllks
comprising a long-chain highly unsaturat | r there a gt or a stero
ester. [OO%?C ﬁﬁ%'t e %ggédd,aﬁé?ég?gﬁoav@gg%ogg %@aﬁﬁiﬁaé%gcgﬁtf%%grgvéj %ﬁ te by the

method a@Befed &irRé, wWRerths iBeshghal PRI RSbeiatRPisayt il apPgeniRnic acid.
Advantag€s(abdr) ImsaneniisedesAetaidihgilodiip fiessahiaventiposiioretgistie eftewis of improving

taste are %}Hgirbedq,i% %%H%Wﬁqmﬁ%ﬁgtﬁié@éﬁg%ﬁb%@ﬁm highly unsaturated fatty acid and/or
an ester thereof, and’a sterol and/or a sterdl ester, to and drinks. As a result, the present

invention enables to provide foods and drinks having an improved taste with a lower amount of taste
ingredientf)Q8] in an usual case, or foods and drinks having an improved taste with the same amount

of taste Ingredients g Akt é@%@é@nﬂ?@%ﬁ@&ﬁﬁ%ﬁ%@%@ﬂ? drigks havdacam enhanced
body taste, sglty tast%, SV\%S étas];e acad taﬁ]te and the like. FP’?St 93\ e {.or arry’n% Out the Invention
[0016] &cids” in the field of food. € Japanese Patent Application “lard —open
2001-78702 discloses a seasoning having enriched mildness, after faste, and
UMAMI, which is prepared by mixing fat and oil with extract into an
oil-in-water-type emuision. The Japanese Patent No0.3220155 discloses a
flavoring composition which is prepared by oxidization of fatty acids except milk
fat.

[0007]

US Patent No.3689289 disclosed a method for the production of artificial
chicken flavor comprising reacting a reduced sugar, an amino acid and
arachidonic acid or its methyl ester with heating under particular conditions.
international Publication WQ02003/051138 pamphlet describes that use of
arachidonic acid in the form of its ester with glycerine in said method will provide
purified chicken flavor with thermal resistance and stability. These effects are
all due to artificial chicken-like flavor generated from a heated product of the
three components of the sugar, amino acid and arachidonic acid.

[0008]
Furthermore, Japanese Patent Application laid open 2002 -95439 discloses a
seasoning comprising a long-chain highly unsaturated fatty acid glyceride. The

b3



The terms "to improve taste" in the present specification mean to improve or enhance each taste that
foods and drinks originally have, more specifically, to improve or enhance each taste of the foods and
drinks such as body taste, salty taste, sweet taste, and acid taste depending on their original taste and
flavor. Thus, the two components comprised as an active ingredient in the taste-improving agent
according to the present invention, the long-chain highly unsaturated fatty acid and/or the ester
thereof, a@ﬂrthoesgteé?lt%%d/%rvgbeti%er% .‘?St%?‘?’é%gén%%@a%r?%t%ﬂ CB}tgtW%ngo‘H Nl gach taste.
Thus, thetaste-improving agent according to the present invention will act or function as a "body taste
enhancer'hiﬁhiywﬁ%{@@ﬁmﬁ?fg @M@tqgéﬁ%aéHﬁwﬁ%@@r't‘&ﬁ@%‘@é@ﬁ@%@émr" depending
on a kind FAngredienispusd thiedikmofdhaifondspnardznka tedvhidh shtdagigueridstesiatjaieding agent is
added. (008 fdPenionairh B asaBuaIeRb I A miBribe RRa parddgaligh peans a fatty
C ms dand

acid having or more of carbon ato 3 or more of double bonds In the case of n-3 long-chain
highly undRREEE: b AL RR2SAING AR RERINMLIATAIB IBPFREIR b ASAIOR B SRTERANES or more of
double bonds in the case of n-6 long-chain highly unsaturated fatty acids. A long-chain highly
unsaturat f@@y acid having 20-24 carbon atoms and 4-6 double bonds is preferred in both cases.
Examples of thé n-6 lang-chain hig turated fatty.acids. ipclude arachidonjc gcid (AA) and
docosatetﬂgé’r"i‘(g‘l%sgcic}%p (ﬁﬂf a%%%%%?j cifB m@Br%%gr%@# . Egggﬁfﬁ%es of th%orajé?% tS-chain highly
unsaturatékeyrégideipicivée doRUYiHEXampldasacibaibid DN uisdkitssh&altieAsie acid (EPA).
[0018] Thesgiisnadiedialion THeaariginiehibadoagehgiat by smsatistated fatiy agid Bach as
arachidonyc acid.and s esieruseqdadng presentiayentay. Ihase Sledin e an maypptionaly use
those derived from Vanous animals and vegetables, microorganisms an algae that are commercially
available. yrsiatiaias dotiy Reid s PrasnRIRshiten radidigopon epsie|BIong Ipdbseath Hei 10
(1998) -1%k88¢ distlestrefitte fidahdomibdieritiet fosatbasterisucrhish teraprisekiadomdtharachidonic

998) -1 plostn pibletitesh oeaioa tamaprkingoudtarachidonic
ol n'i”s%s‘:’i%fiféérﬁe*%eﬂﬁ‘f ol ORBSIHEREAHIY SftEI%e R AIBRR ThkutRmed De = o
fatty acidg A e By W RRORRIOAG e SRR RS iR B AR BAR R BuPBelong to the
same kindrjpe@jdrivgretis rendtiitivatioh andsinaciyresadd peharhidriiod thengstbaif thighthg-chain

h'gh'%(tut”%?r'ti%%?&f‘ggt@dt?f’a%'%cwg%%}nyggf‘?f}:%e%w' efike *Eﬁéé%dé@@lﬁﬁgo%ﬂ?o“ﬁ' lthat
constitute above er one e preferred Exam of the p ric,alcohols in
view of saﬁ%?ﬁ%&%os%@%&%%l aiﬁ‘%‘ﬁ? e fﬂa&%g‘?fﬁ%"‘ (ﬁﬁgeliﬁ e#ﬁ%gé??}ég%/gygliﬁgeride. Other
fatty acidsupssiseatetk fotty-crith AGHRY uits atsiafeiPfdRPACKE SN OY cANvaTel aef figiacids that
constitutefye-asiey sfithey aspnbinygntiets brfbesnaewalail heinsenatfieeagidtase its ester may
be optiona&l)h/ﬂq t‘%r(gained. [0020] There is no limitation on a method for oxidization treatment of the n-3
long-chain highly unsaturated fatty acid and/or the ester thereof, which, for Example, includes heating

treatment. There is no limitation on a method for heating treatment, either. It is not necessary to carry
out the ox|@z#@ipn treatment in the presence of an antioxidant, or in a closed system.The heating may

therefore e nquRaly 685114t P U5A0RG PRI AR BN SRR BERBIA! BRGdERG for 05-72

hours. [0021] Although 1t Is not necessary to subject the n-6 long-chain hjghly unsatyrated fatty acid

and/or the B AU RALBREIR b IRLRH ARl EAPI S RIEPH Moo HaTARESR P (e

taste-imprépiplicatient \gith resteRfiGhd/bt3feR) esBigredidadicinsiges! shatkbedftiadsdncreased by

: the_ OXidiZ?@Qfé @?t”}%@ﬁ The mddizpiionifeaBeptanawRipo e ﬂ%@ﬂ@é@@ﬁ@éﬁg taadoad and drinks
which con ami

F

he taste-improvin ent c rising long-chain hi unsaturated fatty acid and/or the
ester ther&?ﬂu ?@'ﬁ:\% ggeerrgl %8'/%@&8%?%5@}2 g&c%r%? B e T fé%??nvention. [0022] The term
"sterol" is a generic designation of compounds having structure similar to cholesterol or its
saturated{gpesgompound, cholestanol, which are widely distributed among animals, plants,
microorgagisms a , sterql r Sierol ester maxh r"P{ﬁﬂ 191 any soy known for
those skillzl?" ?r%*u?‘ﬁ%rt.L%?S?ué?@n;‘%ga‘%ﬁoq?? kirglg%s)ro p Yﬁgostee%al g'h%ear%y n{ixture tﬁereoﬁa%r%zy be used

as such, iRRiB-ERP iptae sdfacin o fRRileBRishaAmBiBHYOTRRataGE aysaeikandieiplbeed, rice
bran and reteydharbyiimmah stefeinynukthetkkriavsiefor thdswrskéle dheaythio arbt Theckisever mixture may

optionally gomprize QS IRIRARTIRIAD SPRhYIRRISIeLRY RIMOSENSMSHABRTda|RRIdS, fatty acid
esters, tO(I:%)fﬁ erol, gho%phollfld ag the like An% %n‘{ﬁmatlgn of\(ﬁ e or morle kinds oftth compounds
selected ot AToR@FHIABRIE BFShANH o REBF i FEE L AN A Sl AoRRIHREF'RECA constituent
in the aboestaniderdhRaprexmsael eEXaripedastene conytidremohtiade @iyidessiitignsitostanal,
stigmastegthstig NARANAggaaBabie 'pbsABIRG SN s Riassisastenelcnst raseionefaaeteln addition to
natural phytostanols, the phytostanols may be prepared by hydrogenating phytosterols. A ratio
between a free sterol and its ester may be optionally determined. [0023] There is no limitation on the
content of the long-chain highly unsaturated fatty dcid and/or the ester thereof, and the sterol and/or
the sterol ester, which are the active ingredient in the taste-improving agent according to the present
invention. Said content may be optionally determined and adjusted depending on the kind of foods and

drinks, the purpose of the addition of the present taste-improving agent. A ratio of the contents of the
hwo actinvie inAaradiente i not limited anyvy wav 100241 The tacte-imnrovina anent of the nreacent invventinn



[0032] There is no limitation on an acid taste ingredient contained in the foods and drinks, including
rice vinegar, cereal vinegar, black vinegar (brown rice vinegar) and apple vinegar, or no limitation on
the concentration of the acid taste ingredient, either, as long as it is suitable for the foods and drinks.
[0033] The present invention will be Exampleplained in more detail with reference to the following
Examples, which should not be construed as limiting a technical scope of the present invention.
Example [0034] Symbols used for evaluation in the following Examples mean as follows: : no effect;
"+": the mBue ite RahISENSINBEMTIgher effect it shows The following materials are used in the following
Examples: Corn oil: manufactured by J-Oil Mills, Inc. Arachidonic acid triglyceride (AATG):
SUNTGA@%&&fanufactured by Suntory Ltd., arachidonic acid (AA) derived from microorganism, a
purity of 4 Diluted AATG: AATG d|Iuted with corn ol to its final concentration of 0.5 % by weight

Diluted st&raleddtdPosissterbl HRPRNSSRIEF SN Y ANPFS TR tRithaonAgstardl é8tdi B8Rtent of 92 %

(a free stex@d@dfcentration of 56 %) diluted with corn ol to its final concentration of 0.5 % by weight

Eé'ﬁiee‘it?‘;‘ﬁo?”t’zﬁg by eton TO0S oy taLtciol PRTLa oy V2 B Col Lok g

material: MiZtit8 of the scum of soybean and rapeseed (the ratio of 86.14:13.86) A total sterol content
of 13 % bt}’atelgﬂwﬁi(tm:meaﬁs&rela;mneae oPabtgnbedpmaticendaidpeseed Sein @rét®24%0 and
18.5%, resmgg’gely) The starting material is subjected to ester exchange reaction with enzyme to give

sterol est moIe rdlstlllatl 6] Sterol ester content of 92.1% (a free sterol
concentr %;351 H?V\fﬁ /?) 8&%%%?0 81[ ép@f 500 {Pif PREVoI4Gh Qréﬂ?@e@es
manufactuiiét &?&(ashlro Co Ltd: Brassicasterol 5.3 % (3.0%); Campesterol 26 % (14.6 %);
Stigmastepe]td#t T Uc(Heh{®):; pphReSiresat ABRi%aidh 1 pl93i [Expeomentld7s

Patent Document 6: Japanese Patent Application laid open Hei 9 (1997) -13078
Patent Document 7: Japanese Patent Appiication laid open 2001 -78702
Patent Document 8: Japanese Patent N0.3220155

Patent Document 9: US Patent No.3689289

Patent Document 10: WO2003/051139

Patent Document 11; Japanese Patent Application laid open 2002-95439
Patent Document 12: Japanese Patent No.3728272

Patent Document 13: Japanese Patent No.3962068

Patent Document 14: W0O2005/004634 pamphiet

Patent Document 15: WO2005/046853 pamphiet

Patent Document 16: WO2005/046354 pamphiet

Patent Document 17: Japanese Patent Application laid open 2002 - 112723

Disclosure of the Invention
Probiem to be soived by the Invention

[0013]

The purpose of the present invention is to provide a taste-improving agent for
foods and drinks, a method for improving the taste of foods and drinks, and
foods and drinks having an improved taste.

[0014]

The present invention relates to a taste-improving agent comprising a
long-chain highly unsaturated fatty acid and/or an ester thereof and a sterol
and/or a sterol ester, a method for improving the taste of foods and drinks by the



Evaluation with sugar solution (Effect of the addition of AATG and sterol ester on a sweetener)
Comparative Example 1:Corn oil only (control); Comparative Example 2:Diluted sterol ester;
Comparative Example 3:Diluted AATG; and Example 1:Diluted sterol ester Diluted AATG. [0038] As
shown in Table 1, each of Comparative Examples 1-3 and Example 1, water and sugar were weighed
and mixed. The resulting mixture was boiled in a pan and kept at 60 C, for a sensory evaluation by five

taste-panelists. The results are shown in Table 2. [0039] [Table 1] Comparative Example 1
Comparatadditiehifis3CnnisaameinaAgRIE BedR A8 WH]%? ‘t%@%% (.35%3157%%%‘ 179g Sugar
20.0g 20.Gg R 0g2By0s Rl Gethonl] @iag us®ibitérk Tk indiinbdrbillsed-sters! Bigbly 0.5g 0.59

unsaturated fatty acid and/or an ester thereof, and the sterol and/or sterol ester
as a taste-improving agent.

[0014a]

In a first aspect, there is provided the use of a combination of a long-chain
highly unsaturated fatty acid and/or an ester thereof, and a sterol and/or a sterol
ester as a taste improving agent for foods and drinks.

[0014b]

In a second aspect, there is provided a method for improving the taste of foods
and drinks comprising adding a taste-improving agent for foods and drinks
comprising a long-chain highly unsaturated fatty acid and/or an ester thereof,
and a sterol/or a sterol ester,

[0014c]

in a third aspect, there is provided foods and drinks having an improved taste by
the method as defined above, wherein the long-chain highly unsaturated fatty
acid is arachidonic acid.

Advantages of the Invention

[0015]
According to the present invention, synergistic effects of improving taste are
obtained by adding two components, that is, a long-chain highly unsaturated
fatty acid and/or an ester thereof, and a sterol and/or a sterol ester, to foods and
drinks. As a result, the present invention enables to provide foods and drinks

having an improved taste with a lower amount of taste ingredients than in an
usual case, or foods and drinks having an improved taste with the same amount
of taste ingredients as that in an usual case, more specifically foods and drinks
having an enhanced body taste, salty taste, sweet taste, acid taste and the like.



[0040] [Table 2] Comparative Example 1 Comparative Example 2 Comparative Example 3 Example 1
Strength of sweet taste ++ +++++ [0041] While no sweet taste-enhancing effect was recognized in
Comparative Example 2 wherein the sterol ester was added, a sweet taste-enhancing effect was
recognized in Comparative Example 3 wherein the ATGG was added. On the other hand, the sweet
taste-enhancing effect was more increased in Example 1 than in Comparative Examples 2 and 3,
showing a syne kngth effect. [0042 [Exerlment 2] Evaluation with chocolate spread (Effect of the
addition ofBest Mo felctaragirg Gdkinlavepto mple 4:Corn oil only (control); Comparative
Example Syhged sterol ester; Comparative Example 6:Diluted AATG; and Example 2:Diluted sterol

ester + Dilyed (ATC-Chasalels sigad RO Bie RAapRALIREIIRLIX WelkBRijesdrorporation

[0043] As shown |n Comparatlve Examples 4-6 and Exam Ie 2 hocolate spread
were wagﬁé‘ﬁ@?ﬁ?nﬁﬁéa iatectlat dends PR [inkng" |§3ﬁﬁ PENCN) @@?&?@J’Ysé?y evaluation
by five tasieypenaistsefiheresdichresteovihe fagle anfD04nkETslte 3B C@m’ﬁaﬁﬂv@iﬂbyample 4

Comparatiye. fxame 3 LR IS F P B EXGRP I8 @ (FBRCHRIMIPIESE 2h8dA0Ag
Thus, the two components comprised as an active ingredient in the
taste-improving agent according fo the present invention, the long-chain highly
unsaturated fatty acid and/or the ester thereof, and the sterol and/or the sterol

ester, will function as an enhancing ingredient of each taste. Thus, the
taste-improving agent according to the present invention will act or function as a
“body taste enhancer’, a “salty taste enhancer”, a “sweet taste enhancer” and
an “acid taste enhancer” depending on a kind, ingredients and the like of the
foods and drinks to which the above taste-improving agent is added.

[0017]

The “long-chain highly unsaturated fatty acid” in the present specification means
a fatty acid having 20 or more of carbon atoms and 3 or more of double bonds
in the case of n-3 long-chain highly unsaturated fatty acids, and a fatty acid
having 18 or more of carbon atoms and 3 or more of double bonds in the case
of n-6 long-chain highly unsaturated fatty acids. A long-chain highly

ba



20.0g 20.0g Oil Corn 0il 0.5g Diluted AATG 0.5g 0.5g Diluted sterol ester 0.5g 0.5g [0045] [Table
4] Comparative Example 4 Comparative Example 5 Comparative Example 6 Example 2 Strength of
sweet taste + ++ +++++ [0046] While no sweet taste-enhancing effect was recognized in
Comparative Example 5 wherein the sterol ester was added, a sweet taste-enhancing effect was
recognized in Comparative Example 6 wherein the ATGG was added. On the other hand, the sweet

taste enhancing effect was more increased in Example 2 than in Comparative Examples 5 and 6,
showing asyatrgitad &éctad4m P elimeht@reoalwinomwitidcdnbedsstienitio(Elifelt of the

addition of sHaRnd $619! @aies) Cmﬁ@gecﬁ@@pﬂﬁes? R &Ibwwéﬁwtwéeﬁﬁmaaraﬂve

Example & ULt e el S5 5 2 2MR Ve SRR SRS S eALEa8NS e acid (DTA),
arachidonic acid being preferable. Examples of the n-3 iong-chain highly
unsaturated fatly acids include docosahExampleaenocic acid (DHA) and
eicosapentaenoic acid (EPA).

[0018]

There is no limitation on an origin of the long-chain highly unsaturated fatty acid
such as arachidonic acid and its ester used in the present invention. Those
skilled in the art may optionally use those derived from various animals and
vegetables, microorganisms and algae that are commercially available.

For Example, Japanese Patent Applications laid open Hei 10 (1988) -70882
and Hei 10 (1998) —191886 disclose edible fat and oil derived from bacteria,
which comprises a lot of arachidonic acid in a form of ftriglyceride. The
arachidonic acid may be therefore obtained from said edible fat and oil.

It is also possible to mix and use together two or more kinds of the long-chain
highly unsaturated fatty acids, or the long-chain highly unsaturated fatty acids
that have different origins but belong o the same kind.

[0019] _

There is no limitation on structure and preparation of the ester of the long-chain
highly unsaturated fatty acid, and monohydric and polyhydric alcohols may be
used as alcohol that constitutes the above ester. Glycerol is one of the
preferred Examples of the polyhydric alcohols in view of safety and cost. The
giycerol will constitute tri-glyceride, di-glyceride or mono-g}yé;eride. Other fatty
acids besides the long-chain highly unsaturated fatty acid may be contained as
fatty acids that constitute the ester of the present invention. Furthermore, a
ratio between a free acid and its ester may be optionally determined.

-{0020]

There is no limitation on a method for oxidization treatment of the n-3 long-chain
highly unsaturated fatlty acid and/or the ester thereof, which, for Example,
includes heating treatment. There is no [imitation on a method for heating
treatment, either. I is not necessary to carry out the oxidization treatment in



Example 3:Diluted sterol ester + Diluted AATG. Condensed milk:Snow Brand Hokkaido Condensed
Milk manufactured by Snow Brand Milk Products Co.,Ltd. [0048] As shown in Table 5, each of
Comparative Examples 7-9 and Example 3, and condensed milk were weighed and mixed with each
other. The resulting mixture was subjected to a sensory evaluation by five taste-panelists. The results
are shown in Table 6. [0049] [Table 5] Comparative Example 7 Comparative Example 8 Comparative
Example 9 Example 3 Condensed milk Corn oil 20.0g 0.5g 20.0g 20.0g 20.0g Oil Diluted AATG
0.5g 0.5¢meupsaserssl ektan @BHCRGRN0OS0D[Falsliesdd system.  The heating may

therefore be normally carried out at 40°C ~200°C for 0.1~240 hours, preferably
at 80°C ~180°C for 0.5~72 hours.

[0021]

Although it is not necessary to subject the n-8 long-chain highly unsaturated
fatty acid and/or the ester thereof to the oxidization treatment in order to effect
the advantage of the taste-improving agent with the sterol and/or sterol ester,
said advantages shall be further increased by the oxidization treatment. The
oxidization treatment may aiso be done by heating the food and drinks which
contain the taste-improving agent comprising long-chain highly unsaturated fatty
acid and/or the ester thereof, and the sterol and/or sterol ester according to the
present invention.

[0022]

The term “sterol” is a generic designation of compounds having structure similar
to cholesterol or its saturated-type compound, cholestanol, which are widely
distributed among animals, plants, microorganisms and aigae. The sterol
and/or sterol ester may be derived from any sources known for those skilied in
the art. Particularly, various kinds of phytosterol and any mixture thereof may
be used as such, which are obtained from a lipid-soluble fraction of plants such
as soybean, rape seed, rice bran and rice germ by means of any method known
for those skilled in the art. The above mixture may optionally comprise other
ingredients than the phytosterol or phytostanol, such as fatty acids, fatty acid
esters, tocopherol, phospholipid and the like. Any combination of one or more
kinds of the compounds selected from various phytosterol and phytostanol may
be used, which are comprised as a constituent in the above mixture.
Representative Examples of the constituent include B-sitosterol, fi-sitostanol,
stigmasterol, stigmastanol, campesterol, campestanol, brassicasterol and
brassicastanol. in addition to natural phyiostanols, the phytostanois may be
prepared by hydrogenating phytosterols. A ratic between a free sterol and its
ester may be optionally determined.

[0023]

There is no limitation on the content of the long-chain highly unsaturated fatty
acid and/or the ester thereof, and the sterol and/or the sterol ester, which are
the active ingredient in the taste-improving agent according to the present



Comparative Example 7 Comparative Example 8 Comparative Example 9 Example 3 Strength of ++ -
+++++ sweet taste [0051] While no sweet taste-enhancing effect was recognized in Comparative
Example 8 wherein the sterol ester was added, a sweet taste-enhancing effect was recognized in
Comparative Example 9 wherein the ATGG was added. On the other hand, the sweet taste- enhancmg
effect was more increased in Example 3 than in Comparative Examples 8 and 9, showing a synergistic
effect. [0052] [Experiment 4] Evaluation with corn cream ester) Comparative Example 10:

ComparaiivezBiiamplSAit: Qovgrdrataye kxapided®y Sst@mplesd Endnadliesindaaepgodner: Ajinomoto
Co.,Inc. soup{Eifagy Oéf”?Sc%%d'SRH (Hrﬁfﬁéretﬁé‘%ﬁﬁfé’%%“ ﬂéoﬁbﬂiﬁBHt%ﬁ)trB"B‘i%%éﬁﬁ rol ester;

Diluted AATG and Diluted sterol ester + Di sou . .corn cream " manufactured
by [0053}%&%1?8WHYH‘$£§3@"7 e H%?Q:Bﬁ%‘&r e@&%rﬂﬁl \Seék‘g ENSa¥d soup

powder weoé Weiigidezharwdamixed with boiling water. The resultlng mlxture was subjected to a sensory
evaluation by five taste-panelists. The results are shown in Table 8. [0054] [Table 7] Comparative
Example E&g&mparaﬂve Example 11 Comparative Example 12 | Example 4 Soup powder 19.6g

The taste-improving agent of the present invention may additionally contain
other optional ingredients known to those skilied in the art, such as an
emulsifier; tocopherols; phospholipids and other fatly acids; ftriglycerides,
diglycerides and monoglycerides containing said other fatty acids as long as
they will not deteriorate the advantages of the active ingredients of the present
invention. Any known oil such as corn oil may be used as base.

[0025]

There is no limitation on the kinds of foods and drinks, whose taste can be
improved by the addition of the taste-improving agent according to the present
invention. Examples of said foods and drinks are described in the present
specification. An amount of the taste-improving agent to be added to the foods
and drinks may be optionally seiected and adjusted depending on the kind of
the foods and drinks and the purpose of the addition of the agent. The
taste-improving agent of the present invention may be optionally added {o the
foods and drinks at any fime such as cooking time and ealing fime.

[0026]

When the taste-improving agent of the present invention serves and functions
as the body fasie enhancer, the total foods and drink may comprise an amount
of 0.1~10,000 ppm, preferably of 1.0~1,000 ppm, more preferably of 1.0
ppm~500 ppm of the long-chain highly unsaturated fatty acid and/or the ester
thereof, and an amount of 0.1~10,000 ppm, preferably of 0.1 ppm~500 ppm of
the sterol and/or the sterol ester.

(00271 _ | _

When the taste-improving agent of the present invention serves and functions
as the salty taste enhancer, the total foods and drink may comprise an amount
of 0.1~10,000 ppm, preferably of 1.0~1,000 ppm, more preferably of 1.0
ppm~500 ppm of the long-chain highly unsaturated fatty acid and/or the ester
thereof, and an amount of 0.1~10,000 ppm, preferably of 0.1 ppm~500 ppm of



19.6g 19.6g 19.6g Oil Corn oil 0.5 Diluted AATG 0.5g 0.5g Diluted sterol ester 0.5g 0.5g Boiling
water 150g 150g 150g 150g [0055] [Table 8] Comparative Example 10 Comparative Example .11
Comparative Example 12 Example4 Strength of sweet taste + + ++ +++++

the sterol and/or the sterol ester.

[0028]

When the taste-improving agent of the present invention serves and functions
as the sweet taste enhancer, the total foods and drink may comprise an amount
of 0.1~10,000 ppm, preferably of 1.0~1,000 ppm, more preferably of 1.0
ppm~500 ppm of the long-chain highly unsaturated fatly acid and/or the ester
thereof, and an amount of 0.1~10,000 ppm, preferably of 0.1 ppm~500 ppm of
the sterol and/or the sterol ester.

[0029]

When the téste—improving' agent of the present invention serves and functions
as the acid taste enhancer, the fotal foods and drink may comprise an amount
of 0.1~10,000 ppm, preferably of 1.0~1,000 ppm, more preferably of 1.0
ppm~500 ppm of the long-chain highly unsaturated fafty acid and/or the ester
thereof, and an amount of 0.1~10,000 ppm, preferably of 0.1 ppm~500 ppm of
the sterol and/or the sterol ester.

[0030] | |

There is no limitation on a salty taste ingredient contained in the foods and
d'rinks, including natural salt or non-natural salt, no limitation on the
concentration of the salty taste ingredient, either, as long as it is suitable for the
foods and drinks.

[0031]
There is no limitation on a sweet tasie ingredient coniained in the foods and
drinks as long as it is edible one, including sugar giucose, fructose, lactose,
stevia and aspartame (artificial sweetener), or no limitation on the concentration
of the acid taste ingredient, either, as long as it is suitable for the foods and
drinks.

[0032]

There is no limitation on an acid taste ingredient contained in the foods and
drinks, including rice vinegar, cereal vinegar, black vinegar (brown rice vinegar)
and apple vinegar, or no limitation on the concentration of the acid taste
ingredient, either, as long as it is suitable for the foods and drinks.



[0051] While no sweet taste-enhancing effect was recognized in Comparative Example 11 wherein the
sterol ester was added, a sweet taste-enhancing effect was recognized in Comparative Example 12
wherein the ATGG was added. On the other hand, the sweet taste-enhancing effect was more
increased in Example 4 than in Comparative Examples 11 and 12, showing a synergistic effect. [0057]
[Experiment 5] Evaluation with salt solution (Effect of the addition of AATG and sterol ester)
Comparative Example 13:Corn oil only (control); Comparative Example 14:Diluted sterol ester;
Comparati @@mple 15:Diluted Riceterol ester; Comparative Example 161Diluted AATG; and
Example 5:Diluted sterol ester + Diluted AATG. Example 6:Diluted Rjceterol ester + Diluted AATG.
Diluted RicetafoP* RIS IBHF eV it FHRMRGRIANES dTifa e eeEdneihsiBrears. v by
weight [0058Rickternld M xammkactwiadrbg T@UNOOC e, Loikirect mixtlimstofe steechhiaaytosterol

and triterpegesRleefiahwithdatiyt apidptghtained by rice bran and rice germ Sterol ester content of
82.3% (a free sterol concentration of about 50.8 %) Composition of the sterol esters, and free sterols

in parentheses in Table 9: [0059] [Table 9] Brassica 0.1% Campe 9.1% Stigma 2.4% 7-Ergo 0.5%
Sito 9.5% |<fasaie9% 7-Stigma 0.2% Cycloartenol 10.3% 2,4 Methylene 15.6% Cyclobranol 2.1% In
a narrow sgea£p. 7% Triterpene alcohol 28.1% '

Symbols used for evaluation in the following Examples mean as foliows:

- no effect; "+": the more its number is, the higher effect it shows

The following materiais are used in the following Examples:

® Corn oil: manufactured by J-Oil Mills, Inc.

® Arachidonic acid triglyceride (AATG): “SUNTGA40S” manufactured by
Suntory Ltd., arachidonic acid (AA) derived from microorganism, a purity of
40-45 %

& Diluted AATG: AATG diluted with comn oil fo its final concentration of 0.5 %
by weight

® Diluted sterol ester: phytosterol manufactured by Yashiro Co. Ltd. having
sterol ester content of 92 % (a free sterol concentration of 56 %) diluted with
corn oil to its final concentration of 0.5 % by weight

® Diluted and oxidized AA: AATG oxidized at 120 °C for 3 hours and diluted
with corn oil fo ifs final concentration of 0.5 % by weight

[0035]

Phvtosterol manufactured by Yashiro Co. Ltd.

® OStarting material:
Mixture of the scum of soybean and rapeseed (the ratio of 86.14:13.86)

® A total steroi content of 13 % by weight (the total sterol content of soy bean
scum and rapeseed scum are 12.1% and 18.5%, respectively).

The starting material is subjected ic ester exchange reaction with enzyme to

give sterol ester, followed by molecular distillation.

[00386]
Sterol ester content of 92.1% (a free sterol concentration of about 56.4 %)

Composition of sterol ésters, and free sterols in parentheses manufactured by
Yashiro Co.,Lid:

Brassicasterol 5.3 % (3.0%);
Campesterol 26 % (14.6 %),

10



Total Amount 50.8% [0060] As shown in Table 10, each of Comparative Examples 13-16 and
Examples 5 and 6, water and common salt were weighed and mixed. The resulting mixture was boiled
in a pan and kept at 60 C for a sensory evaluation by five taste-panelists. The results are shown in
Table 11. [0061] [Table 10] Compa rative Examp le13 Compa rative Examp le1l4 Compa rative Examp
le. 15 Compa rative Examp le16 Examp le. 5 Examp le. 6 Water 197.9g 197.9g 197.9g 1.6 19799 1.6.
197.491.6*197.41.6. Salt1.616. OillCorn oil 0.5g

Stigmasterol  18.9 % (10.7 %); and
B-Sitostero! 49.2 % (27.7 %).
[0037]

[Experiment1]

Evaluation with sugar solution (Effect of the addition of AATG and sterol ester
on a sweetener)
Comparative Example 1: Corn oil only (control);
Diluted sterol ester;
Diluted AATG; and

Diluted sterol ester + Diluted AATG.

Comparative Example 2:
Comparative Example 3:
Example 1:

[0038]
As shown in Table 1, each of Comparative Examples 1~3 and Example 1, water
and sugar were weighed and mixed. The resulting mixture was boiled in a pan

and kept at 60 °C, for a sensory evaluation by five taste-panelists. The results
are shown in Table 2.
[0039]
fTable 1]
Comparative | Comparative | Comparative | Example
Exampie 1 Example 2 Example 3 1
Water 179.5g 179.5q 179.5g 179g
Sugar 20.0g 20.0g 20.0g 20.0g
Corn oil 0.5g
O " Diuted AATG 0.5g 0.5
Diluted sterol ester 0.5g 0.5¢
[0040]
[Table 2]
Comparative | Comparative | Comparative Example 1
Example 1 Example 2 Example 3
Strength of + + e bttt
sweet taste

[0041]

While no sweet taste-enhancing effect was recognized in Comparative Example

11




Diluted AATG 0.5q 0.5qg 0.5g Diluted sterol ester 0.5g 0.5g Diluted Riceterol ester
[0062] [Table 11] Comparative Example 13 Comparative Example 14 Comparative Example 15
Comparative Example 16 Example 5 Example 6 Strength of salty

0.5g 0.5¢

2 wherein the sterol ester was added, a sweet taste-enhancing effect was
recognized in Comparative Example 3 wherein the ATGG was added. On the
other hand, the sweet taste-enhancing effect was more increased in Example 1
than in Comparative Examples 2 and 3, showing a synergistic effect.

[0042]
[Experiment 2]
Evaluation with chocolate spread (Effect of the addition of AATG and sterol
ester)

Comparative Example 4;
Comparative Example 5:

Corn oil only (control);
Diluted sterol ester;

Comparative Example 6: Diluted AATG; and

Example 2: Diluted sterol ester + Diluted AATG.

Chocolate spread: Chocolate cream manufactured by Meiji Dairies
Corporation

10043}

As shown in Table 3, each of Comparative Examples 4~8 and Example 2, and
chocolate spread were weighed and mixed with each other. The resulting
mixture was subjected fo a sensory evaluation by five taste-panelists. The
results are shown in Tabie 4. '

[0044]
[Table 3}
Comparative | Comparative | Comparative | Example
Example 4 | Example 5 | Example 6 2
Chocolate spread 20.0g 20.0g 20.0g 20.0g
Oil Com oil 0.5¢
Diluted AATG 0.5¢ 0.5g
Diluted sterol ester 0.5¢ 0.5¢
[0045]
[Table 4]
Comparative | Comparative | Comparative Example 2
Example 4 Example 5 Example 6
Strength of + + ++ e
sweetl taste

12



taste + +--++ ---++ ++ +++++ +++++ Effect of inhibiting - - ++ ++ ++ the
salty taste

harshness

[0048]

While no sweet taste-enhancing effect was recognized in Comparative Example
5 wherein the sterol ester was added, a sweet taste-enhancing effect was
recognized in Comparative Example 6 wherein the ATGG was added. On the
other hand, the sweet taste-enhancing effect was more increased in Example 2
than in Comparative Examples 5 and 6, showing a synergistic effect.

[0047]

[Experiment 3]

Evaluation with condensed milk (Effect of the addition of AATG and sterol ester)
Comparative Example 7: Corn oil only (control);

Comparative Example 8: Diluted sterol ester;

Comparative Example 9. Diluted AATG; and

Example 3: Diluted sterol ester + Diluted AATG.

Condensed milk: Snow Brand Hokkaido Condensed Milk
manufactured by Snow Brand Milk Products Co.,Ltd.

[0048]
As shown in Table 5, each of Comparative Exampies 7~9 and Example 3, and

condensed milk were weighed and mixed with each other. The resulting

mixture was subjected to a sensory evaluation by five taste-paneiists. The
results are shown in Table 6.
[0049]
[Tabie 5]
Comparative | Comparative | Comparative | Example
Example 7 Example 8 Example 9 3
Condensed milk 20.0g 20.0g 20.0g 20.0g
Oil Cormn oil 0.5g9
Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.5g 0.5g
[0050]
[Table 6]
Comparative | Comparative | Comparative Exampie 3
Example 7 Example 8§ Example 9
Strength of + + +4 +d

13
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[0063] Although a salty taste-enhancing effect was recognized in Comparative Examples 14 and 15
wherein the sterol ester and Riceterol were added, respectively, harshness due to salty taste was
observed, too. In other words, there was no difference in texture of the taste between the control and
these Comparative Examples. An effect of inhibiting the harshness (taste-improving and
taste-enhancing effects) was recognized in Comparative Example 16 wherein the ATGG was added in

additionjto "Wegfl" st =enhancing effect.Onthe other iand, the saity [gste was more increased in
Examplgré—and—gtﬁan-l-eompmame—ﬁfm T ; nd—16; showing a synergisticeffect. [0064]
[Experiment 6] Evaluation with chicken stock (Effect of the addition of AATG and sterol ester)
Comparaf¥@dtkample 17:Corn oil only (control); Comparative Example 18:Diluted sterol ester;
gomdparav(\jlﬁn@ﬁmc %9@@@%% h kEﬁ?m‘gaé\ﬁeEk xaraplrecdatited ﬁﬁg@ﬁrﬂ@tﬁ’@ﬁd@ilﬁi@ﬂnﬁﬁ[&ts ]
ondens up:: ensed,chicken stoc " t linamaot 5] As
shown in asﬁeef%‘,ne%%% 8?%%%%53?%\\5@3 x%ggng#gs ?Y@fg%ﬁg %%%ﬁﬁ%wgtgﬁi%g é%%]sdensed soup

were weidREAER B WTIRZAEMDIRAMME rYlieRyMike ATRE Wakeadred paPiniMRept at 60 C
for a senssiheevalndtianehywfivet taste-panalisinglofgeswits aneshwremsEdbte 3200663 [Table 12]

Comperalye Esamplt L COTORIRIR B ERPe I ABRPGINERIIRELO Example 7 Waler

300g 300g g ondensed Soup 5.0q 5.0g 5.0q 5.0g Oll noil 0.5g Diluted AATG
{0052]
[Experiment 4]
Evaluation with corn cream soup (Effect of the addition of AATG and sterol
ester)
Comparative Example 10: Corn oil only (control);
Comparative Example 11: Diluted sterol ester,
'Comparative Example 12: Diluted AATG; and
Example 4. Diluted sterol ester + Diluted AATG.
Cormn cream soup powder: “Knorr cup soup, corn cream “ manufactured by

Aijinomoto Co..Inc.

[0053]

As shown in Table 7, each of Comparative Examples 10~12 and Exampie 4,
and soup powder were weighed and mixed with boiling water. The resulting
mixture was subjected to a sensory evaluation by five faste-panelists. The
resuits are shown in Table 8.

{0054]
[Table 7]
Comparative | Comparative | Comparative | Example
Example 10 | Example 11 | Example 12 4
Soup powder 19.69 19.69 19.69 19.69
Oil Corn oil 0.5g
Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.5g 0.59
Boiling water 1509 150g 150g 150g
[0055]
[Tabie 8]
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0.5g 0.5¢ Diluted sterol ester 0.5g 0.5g [0067] [Table 13] Comparative Example. 17 Comparative
Example. 18 Comparative Example. 19 Example,? Strength of salty taste +--,++ +-f- +++++ Effect of
inhibiting the harshness due to salty taste ++ ++ [0068] Although a salty taste-enhancing effect was
recognized in Comparative Example 18 wherein the sterol ester was added, harshness due to salty
taste was observed, too. In other words, there was no difference in texture of the taste between the
“control and the Comparative Example. An effect of inhibiting the harshness (taste improving and

taste-e

addition

more in

[0069] [
Compar

aanizad

C armparativie

hnnr\ing effects)-was-reeco

\

e

G.I LIVT

\ﬁer

as added in

E 1 VVIItIUII L
d’ﬁ%a’ai{ taste- en@ncmg effect was

Cormn nil nnlu /r

rmoaratrve I_/\a.l T

trgarine“F(Effect q

syntrol)

les—18-ant I,

f the aJ ition of AAT

Eyvianmnl

showt e %‘iylicigglstiC effect.
and stero| ester)

to the salty taste %ﬁ% ﬁ \ife
:qugfﬁﬂgm g! Evaluation W|th mé
2

Co FaY 1Y o)
UIII.IUI}, \/UIIIPUI u.uvc I_I\QIIIPIC 4

Piuted-sterol ster,

Comparative Example 22:Diluted AATG and Example 8:Diluted sterol ester + Diluted AATG.
Margarine (Fast spread):"Neo-Soft" manufactured by Snow Brand Milk Products Co.,Ltd

[0051]

While no sweet taste-enhancing effect was recognized in Comparative Example
11 wherein the sterol ester was added, a sweet taste-enhancing effect was
recognized in Comparative Example 12 wherein the ATGG was added. On the
other hand, the sweet taste-enhancing effect was more increased in Example 4
than in ComparativeExampies 11 and 12, showing a synergistic effect.

[0057]

[Experiment 5]

Evaluation with salt solution (Effect of the addition of AATG and sterol ester)
Corn oil only {(control);

Diluted sterol ester,

Diluted Riceterol ester;

Diluted AATG; and

Diluted sterol ester + Diluted AATG.
Example 6. Diluted Riceterol ester + Diluted AATG.
Diluted Riceterol; “Riceterol™ ester diluted with corn oil to a final
ester concentration of 0.5 % by weight

Comparative Example 13:
Comparative Exampie 14.
Comparative Example 15:
Comparative Example 16:
Example 5.

[0058]
“Riceterol ™ manufactured by TSUNO CO., LTD.
® A mixture of esters of phytosterol and triterpene alcohol with fatty acids,
obtained by rice bran and rice germ
@ Sterol ester content of 82.3% (a free sterol concentration of about 50.8 %)
® Composition of the sterol esters, and free sterols in parentheses in Table 9:

[0059]

[Table 9]
Brassica 0.1%
Campe 9.1%
Stigma 2.4%

15



As shown in Table 14, each of Comparative Examples 20-22 and Example 8, and margarine were
weighed and mixed with each other. The resulting mixture was subjected to a sensory evaluation by
five taste-panelists. The results are shown in Table 15. [0070] [Table 14] Comparative Example. 20
Comparative Example. 21 Comparative Example. 22 Example.8 Margarine 20.0g 20.0g 20.0g 20.0g
Diluted AATG 0.5g 0.5q Diluted sterol ester 0.5g 0.5q [0071] [Table 15]

Oil Corn oil 0.5g
Comparativ E)\au|pic7§€rggmpaldﬁve Exa[g%e. 2
Sito 9.5%
Isofuco 0.9%
7-Stigma 0.2%
Cycloartenol 10.3%
2,4 Methylene 15.6%
Cyclobranol 2.1%
In a narrow sense 22.7%
Triterpene alcohol 28.1%
Total Amount 50.8%
[0060]

1 Comparative Example. 22 Example.8

As shown in Table 10, each of Comparative Examples 13~16 and Examples 5

and 6, water and common salt were weighed and mixed.

The resulfing mixture

was boiled in a pan and kept at 60 °C for a sensory evaluation by five

The results are shown in Table 11.

taste-panelists.

[0061]
[Table 10}
Compa | Compa | Compa | Compa | Examp | Examp
rative | rative | rative | rative ie. 5 le. 6
Examp | Examp | Examp | Examp
ie13 le14 le. 15 le16
Water 197.9g | 197.9g | 197.9g | 197.9g | 197.4g | 197 49
Salt 1.69 1.6g 1.6¢g 1.69 1.69 1.69
Qi Corn oil 0.5g
Diluted AATG 0.5g 0.5g 0.5g
Diluted sterol ester 0.5¢ 0.5g
Diluted Riceterol 0.5g 0.5g
esier
[0062]
[Table 11]
Comparative | Comparative | Comparative | Comparative | Example | Example
Example 13 | Example 14 | Example 15 | Example 16 5 8
Strength + +~++ S ++ b bt
of salty
taste
Effect of - - - ++ ++ ++
inhibiting
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Strength of salty taste + ++ ++++ [0072] Although no salty taste-enhancing effect was recognized in
Comparative Example 21 wherein the sterol ester was added, a salty taste-enhancing effect was
recognized in Comparative Example 22 wherein the ATGG was added. On the other hand, the salty
taste-enhancing effect was more increased in Example 8 than in Comparative Examples 21 and 22,
showing a synergistic effect. [0073] [Experiment 8] Evaluation with vinegar solution (Effect of the

addition
Examplé
and Dily

te

ot ARG anpsterol ester) Comparative Example 23: Comparative Example 24: Comparative
2 R2iRrxaawle 9: Cereal Vinegar: Corn oil only (control); Diluted sterol ester; Diluted AATG;
@] ester + Diluted AATG. manufactured by Mizkan Corporation [p074] As shown in

Table 16,5%%91[§gtgc mparative Examples 23-25 and Example 9, water and vinegar were mixed. The
mixturewas boited i a pan and Képt at 60 C Tor a sensory evaluation by five taste-panelists.
The results are shown in Table 17. [0075] [Table 16] Comparative Example. 23 Comparative
Example. 24 Comparative Example. 25 Example.9 Water 179.5g 179.5g 179.5g 1799 Vinegar 20.0g
20.0g 2012928}0g Oil Corn oil 0.5g

resultin

Although a salty taste-enhancing effect was recognized in Comparative
Examples 14 and 15 wherein the sterol ester and Riceterol were added,
respectively, harshness due to salty taste was observed, too. in other words,
there was no difference in texture of the taste between the control and these
Comparative Examples. An effect of inhibiting the harshness (taste-improving
and taste-enhancing effects) was recognized in Comparative Example 16
wherein the ATGG was added in addition to the salty taste-enhancing effect.
On the other hand, the salty taste was more increased in Examples 5 and 6
than in Comparative Examples 14, 15 and 16, showing a synergistic effect.

[0064]
[Experiment 6]
Evaluation with chicken stock (Effect of the addition of AATG and sterol ester)

Comparative Example 17: Corn oil only (control);

Comparative Example 18: Diluted sterol ester;

Comparative Example 19: Diluted AATG; and

Example 7: Diluted sterol ester + Diluted AATG.

Condensed Soup: “Condensed chicken stock soup” manufactured

by Ajinomoto CO., inc.

[0065]

As shown in Table 12, each of Comparative Examples 17~19 and Example 7,
water and condensed soup were weighed and mixed with each other. The
resulting mixture was boiled in a pan and kept at 60 °C for a sensory evaluation
by five taste-panelists. The resuits are shown in Table 13.

[0066]
[Table 12]
Comparative | Comparative | Comparative | Exampie.7
Example. 17 | Example. 18 | Example. 19
Water 300g 300g 300g 300g
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Diluted AATG 0.5q 0.5g Diluted sterol ester 0.5g 0.5g [0076] [Table 17] Comparative Example 23
Comparative Example 24 Comparative Example 25 Example 9 Effect of inhibiting the harshness due
to acid taste - ++ ++ Increase in sense of richness - ++ +++++ Strength of acid taste ++

Condensed Soup 5.0g 5.0g 5.0g 5.0g
Oil Corn oil 0.5g
Diluted AATG 0.5g 0.59
Diluted sterol ester 0.5g 0.5g
[0067]
[Table 13]
Comparative | Comparative | Comparative Example.7
Example. 17 | Example. 18 | Example. 19
Strength of + o o ++ oo
salty taste
Effect of - - ++ ++
inhibiting the
harshness
" due to salty
{aste
[0068]

Although a salty taste-enhancing effect was recognized in Comparative
Example 18 wherein the sterol ester was added, harshness due fo salty taste
was observed, {0o. In other words, there was no difference in texture of the
taste between the control and the Comparative Example. An effect of inhibifing
the harshness (taste-improving and taste-enhancing effects) was recognized in
Comparative Example 19 wherein the ATGG was added in addition to the salty
taste-enhancing effect. On the other hand, the sally taste-enhancing effect
was more increased in Example 7 than in Comparative Examples 18 and 19,
showing a synergistic effect.

[0069]

[Experiment 7]

Evaluation with margarine (Effect of the addition of AATG and sterol ester)
Comparative Example 20: Corn oil only {control);

Comparative Example 21: Diluted sterol ester;

Comparative Example 22: Diluted AATG; and

Example 8: Diluted sterol ester + Diluted AATG.

Margarine (Fast spread): “Neo-Soft” manufactured by Snow Brand Milk
Products Co.,Lid

As shown in Table 14, each of Comparative Examples 20~22 and Example 8,
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+++++ [0077] No effect of inhibiting harshness due to acid taste (taste-improving and taste enhancing
effects) was recognized in Comparative Example 24 wherein the sterol ester was added. The effect of
inhibiting the harshness was recognized in Comparative Example 25 wherein the ATGG was added. A
sense of richness and strength of acid taste were also increased in this Comparative Example. In
Example 9, the harshness first felt in Comparative Examples 24 and 25 disappeared and acid taste
was recog g SHAREHIP RN REIRALATN A FHREAISA LaRH Bl SROTEAiRIARRAR] strenath of
acid taste’'were also more increased than in Comparative Examples 24 and 25, Showing a synergistic
effect. [00V83 [EuRiERIRE PR I§9§F’dﬁﬁo@|\’@ﬁmm£hﬁ fvpdesiermeansliste addGdsSHIEAAE and sterol
ester) CogmavativeTekmile 26:Corn oil only (control); Comparative Example 27:Diluted sterol ester;
Comparative Example 28:Diluted AATG; and Example 10:Diluted sterol ester + Diluted AATG, Tomato
Sauce:manufactured by KAGOME CO., Ltd. [0079] As shown in Table 18, each of Comparative
Exampleg%g-% and Example 10, and tomato sauce were weighed and mixed with each other. The
resulting [Madleetdias subjected to a sensory evaluation by five taste-panelists. The results are shown
in Table 19. [0080] [Table 18] Comparative Example 26 Comparative Example 27 Comparative

O-O—O)

Example-28Exampte-10-Fomato %Bé'séﬂ‘% 'L‘J(J-Oéh%‘épé;“%g 3%%&95@“@ m'd AATG
0.59 0.54 0.5g Example. 20 | Example. 21 | Example. 22

Margarine 20.0g 20.0g - 20.0g 20.0g

Oil Corn oil 0.5g

Diluted AATG 0.5g 0.5g

Diluted sterol ester 0.5g 0.5g

[0071]

[Table 15]

Comparative | Comparative | Comparative Example.8
Example. 20 | Example. 21 | Example. 22
Strength of + + ++ ++++
salty taste '

[0072]

Although no salty taste-enhancing effect was recognized in Comparative
Example 21 wherein the sterol ester was added, a salty taste-enhancing effect
was recognized in Comparative Example 22 wherein the ATGG was added.
On the other hand, the salty taste-enhancing effect was more increased in
Example 8 than in Comparative Examples 21 and 22, showing a synergistic
effect.

[0073]
[Experiment 8]
Evaluation with vinegar solution (Effect of the addition of AATG and sterol ester)

Comparative Example 23: Com cil only (control);

Comparative Example 24: Diluted sterol ester;

Comparative Example 25: Diluted AATG; and

Example 9: Diluted sterol ester + Diluted AATG.
Cereal Vinegar: manufactured by Mizkan Corporation
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Diluted sterol ester 0.5g [0081] [Table 19] Comparative Example 26 Comparative Example 27
Comparative Example 28 Example 10 Effect of inhibiting the harshness due to acid - ++ taste
Strength of salty taste ++ ++++ Increase in sense of richness ++ ++++ Strength of

[0074]

As shown in Table 16, each of Comparative Examples 23~25 and Example 9,
water and vinegar were mixed. The resulting mixture was boiled in a pan and
kept at 60 °C for a sensory evaluation by five taste-panelists.
shown in Table 17.

The resulis are

[0075]
[Table 16]
Comparative | Comparative | Comparative | Example.9
Example. 23 | Example. 24 | Exampie. 25
Water 179.59 179.50 179.59 179g
Vinegar 20.0g 20.0g 20.0g 20.0g
Oil Corn oll 0.5g
Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.5g 0.5g
[0076]
[Table 17]
Comparative | Comparative | Comparative Example 9
Example 23 Example 24 Example 25
Effect of - - ++ ++
inhibiting the
harshness
due to acid
taste
Increase in - - ++ P
sense of
richness
Strength of - - ++ +4++++
acid taste
[0077]

No effect of inhibiting harshness due to acid taste (taste-improving and
taste-enhancing effects) was recognized in Comparative Example 24 wherein
the sterol ester was added. The effect of inhibiting the harshness was
recognized in Comparative Example 25 wherein the ATGG was added. A
sense of richness and strength of acid taste were also increased in this
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acid taste - ++ +++++ [0082] No effect of inhibiting harshness due to acid taste (taste-improving and
taste enhancing effects) was recognized in Comparative Example 27 wherein the sterol ester was
added. The effect of inhibiting the harshness was recognized in Comparative Example 28 wherein the
ATGG was added. A sense of richness and strength of acid taste were also increased in this
Comparative Example. In Example 10, the effect of inhibiting harshness, the sense of richness and the

rative E ample 10 of in hress, the chness
Synergist SHEEISHHE CARCTH Eroeie i éﬁ%’?A%%@%ﬁéﬂ%ﬁ%@@%g%ﬁﬁ%ﬁ showing a

_ .0] Evaluation
with interfrsanplesnpéreersabcdiserressidrnddarigiaFiaamas specsiekaddaier dhpRplrative

Example 29fpanailerExieanite R onapabativEnexeenpte S0rRRHntas siatbbtsiegtConguadative
Example 31:Dil A ; 2 1:Dilut i Tk, | diary
Enriched am%e%%n%né%ﬁ&?e&c% t%i%%%%e &gggﬁgé% @g ?_gﬁg%o%g%ﬁ%?s%hc%n%ﬂr ?l?lé 20, each of
ComparafieEReFRESESEGREE ample 11, and intermediary enriched sauce were weighed and

mixed with each other. The resulting mixture was subjected to a sensory evaluation by five
taste-panﬁéiélisg;(The results are shown in Table 21. [0085] [Table 20] [20] Comparative Example 29
Comparative Example 30 Comparative Example 31 Example 11 Intermediary Enriched Sauce 50.0g
50.0g 50.09668YH Born 0il 0.5  Diluted AATG

: Evaluation with tomato sauce (Effect of the addition of AATG and sterol ester)

Comparative Example 26: Corn oil only {control),

Comparative Example 27: Diluted sterol ester;

Comparative Example 28: Dituted AATG; and

Example 10: Diluted sterol ester + Diluted AATG.
Tomato Sauce: manufactured by KAGOME CO., Ltd.

[0079]
As shown in Table 18, each of Comparative Examples 26~28 and Example 10,
and tomato sauce were weighed and mixed with each other. The resulting

mixture was subjected to a sensory evaluation by five taste-panelists. The
results are shown in Table 19.
[0080]
[Table 18]
Comparative | Comparative | Comparative | Example
Example 26 | Example 27 | Example 28 10
Tomato Sauce 20.0g 20.0g 20.0g 20.0g
Oil ' Corn ol 0.5¢
Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.5¢g 0.5g
[0081]
[Table 19]
Comparative | Comparative | Comparative | Exampie 10
Example 26 Example 27 Example 28
Effect of - - ++ ++++
inhibiting the
harshness
due to acid
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0.5g 0.5g Diluted stero_l ester 0.5g 0.5g [0086] [Table 21] Comparative Example 29 Comparative
Example 30 Comparative Example 31 Example 11 Effect of inhibiting the harshness due to acid taste
++ ++++ Strength of salty taste + + ++ ++++ Increase in sense of richness - ++ Strength of acid taste

taste
Strength of + + ++ et
salty taste
Increase in - - ++ S+
sense of
richness
Strength of - - ++ o
acid taste

[0082]

No effect of inhibiting harshness due to acid taste (taste-improving and
taste-enhancing effects) was recognized in Comparative Example 27 wherein
the sterol ester was added. The effect of inhibiting the harshness was
recognized in Comparative Example 28 wherein the ATGG was added. A
sense of richness and strength of acid taste were also increased in this
Comparative Example. In Example 10, the effect of inhibiting harshness, the
sense of richness and the strength of acid taste were also more increased than
in Comparative Examples 27 and 28, showing a synergistic effect. The same
increase was also found in salty taste.

[0083]

[Experiment 10]

Evaluation with intermediary enriched sauce (Effect of the addition of AATG and
sterol ester)

Comparative Example 28: Corn oil only (control};
Comparative Example 30. Diluted sterol ester;

Comparative Example 31: Diluted AATG; and

Example 11: Diluted sterol ester + Diluted AATG.

Intermediary Enriched Sauce: manufactured by BULL-DOG SAUCE CO..LTD

[0084]

As shown in Table 20, each of Comparative Examples 29~31 and Example 11,
and intermediary enriched sauce were weighed and mixed with each other.
The resuling mixture was subjected to a sensory evaluation by five
taste-panelists. The results are shown in Table 21. '

[0085]
[Table 20]
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-F+ [0082] No effect of inhibiting harshness due to acid taste (taste-improving and taste-enhancing
effects) was recognized in Comparative Example 30 wherein the sterol ester was added. The effect of
inhibiting the harshness was recognized in Comparative Example 31 wherein the ATGG was added. A
sense of richness and strength of acid taste were also increased in this Comparative Example. In
Example 11, the effect of inhibiting harshness, the sense of richness and the strength of acid taste
were also more increased than in Comparative Examples 30 and 31, showing a synergistic effect. The
same increase was also found in salty taste. [0088] [Experiment 11] Evaluation with salt solution

(Effect of the ddlatibh of AATG) Comparative Example 32: Comparative Exa

mple 33: Comparative

y (coamngle Diluted sterol
iluted WATG. Diluted

Condpabgtivel Examples
Ilting mixture was boiled

ative

Exampl¢ 34: Comparative Exampl€8Exativsle C2rihamaiie 13 Copasitival
ester; Diluted AATG; and Diluted jakokaxigizetBAAExachPikutdd stexsinepter3f [
sterol estdnteilatiarpafchdstidided AASQ0089] As shdwirOg Table 225@8¢h of
32-35 and Examp8sit2 and 13, water and common salt were mixed. The resu
in a pan an@Kept|at 60 &rf@ila sensoryledgluation by five tastejpanelists. The results are shown in
Table 23. [0090] [TahigstPhAa@npar ative Example 32 Compar|ative(Example| 33 Cdigpar
Example 34f{lamaatatvestsample 35 Example|12 ExeBaple 13 Water 0.5g
[0086]
[Table 21]
Comparative | Comparative | Comparative | Example 11
Example 29 Example 30 Example 31
Effect of - - ++ +H+t
inhibiting the
harshness
due to acid
taste
Strength of + + ++ it
sally taste
Increase in - - ++ -t
sense of
richness
Strength of - - ++ T+t
acid faste
[0082]

No effect of inhibiting harshness due to acid taste (faste-improving and
taste-enhancing effects) was recognized in Comparative Example 30 wherein
The effect of inhibiting the harshness was
recognized in Comparative Example 31 wherein the ATGG was added. A
sense of richness and strength of acid taste were also increased in this

the sterol ester was added.

Comparative Example.

fn Example 11, the effect of inhibiting harshness, the

sense of richness and the strength of acid taste were also more increased than

in Comparative Examples 30 and 31, showing a synergistic effect.

increase was also found in salty faste.

[0088]

{Experiment 11]

Evaluation with salt solution (Effect of the oxidation of AATG)
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197.99 197.99 197.99 197.99 197.4g 197.4g Salt 1.6g 1.6g 1.6g 1.6g 1.6g 1.6g Oil Corn oil 0.5g
Diluted AATG 0.5g.0.5g Diluted and oxidized AA 0.5g 0.5g Diluted sterol ester 0.5g

Comparative Example 32: Corn oil only (control);

Comparative Example 33: Diluted sterol ester;

Comparative Example 34: Diluted AATG; and

Comparative Example 35: Diluted and oxidized AA; and

Example 12: Diluted sterol ester + Diluted AATG.

Example 13: Diluted sterol ester + Diluted and oxidized AA.
[0089]

As shown in Table 22, each of Comparative Examples 32~35 and Examples 12
and 13, water and common salt were mixed. The resulting mixture was boiled
in a pan and kept at 60 °C for a sensory evaluation by five taste-panelists. The
results are shown in Table 23.

[0090]
[Table 22]
Compar | Compar | Compar | Compar | Exampie | Example
ative ative ative ative 12 13
Example | Example | Example | Example
32 33 34 35
Water 197.9¢9 197.99 167.9¢ 197.99 197.49 197 4g
Salt 1.89 1.8g 1.89 1.6g 1.69 1.69
Qil Corm oil 0.5g
Diluted 0.59 0.5¢
AATG
Diluted and 0.5g 0.5g
oxidized AA
Diluted sterol ester (.59 0.5¢ 0.5g
[0091]
[Table 23]
Comparative | Comparative | Comparative | Comparative | Example | Example
Exampie 32 | Example 33 | Example 34 | Example 35 12 13
Strength of + R oo o e Aot B
salty taste
Effect of Co- - +4 ++ +4+ ++
inhibiting
the
harshness
due to
salty taste
[0092]
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0.5g 0.5g1 [0091] [Table 23] Comparative Example 32 Comparative Example 33 Comparative
Example 34 Comparative Example 35 Example 12 Example 13 Strength of salty taste +,---+-1- ++
+++ ++-F++++ Effect of inhibiting the harshness due to salty taste ++ ++ ++ ++ [0092] Although a
salty taste-enhancing effect was recognized in Comparative Example 33 wherein the sterol, harshness
due to salty taste was observed, too. In other words, there was no difference in texture of the taste

between i SOBOLPNCL{S CamaaNalye I Bple: Ap lior sSiphibing (e barsirae

- Al
(taste-improving and taste’enhancing effectsS) was reﬁcognize in Com(s):\{arati e Exa pxge 34 wherein the

ATGG wESRNMRI 3 ARTB N ehateigly hatangamAtn CPatrllY fAstE %%%%ﬁ@' égl’t Y8ste enhancing
effect. THe sstetastrénhthaiagefie condiféuemee ifcreagedirnTlmptasitydeteapldBs wherein the

o 1 G B i & Syt e Soes Tog gl asie s much
more incKAREd TPEURI rPs%ﬁ@r’&ﬂ%ﬂ%%?gr(ﬁr}%s%@/a\ﬁagthig%%}lzzee.(ﬁjAi;ﬁ\e Wgﬁéagjéﬁg,&ii;nvyizg a
synergisticxaffanie[0094] wherein  the ATGG was added in addition to the salty
taste-enhancing effect in addition to the salty taste-enhancing effect. The salty
taste-enhancing effect was further increased in Comparative Example 35
wherein the oxidized AA were added.

[0093]

On the other hand, the salty taste was more increased in Example 12 than in
Comparative Examples 33 and 34, showing a synergistic effect. The salty
taste was much more increased in Example 13 wherein the sterol ester and the
oxidized AA were added, showing a synergistic effect

[0094]

[Experiment 12]

Taste-improving effect in body-taste improver and effect of keeping body-taste in
reduced body-taste improver

Evaluation by a sensory test:

In sensory evaluation by a sensory test, the improvement of body taste refers to
the increase in “strength of flavor”, “strength of taste” and “strength of aftertaste”
without any deterioration of “goodness of flavor”, “goodness of taste” and
“goodness of aftertaste”, respectively. The meanings of the symbols for
evaluation are as follows:

X: weaker or less preferable than control,

A the same degree as control,

O stronger or more preferable than control; and

©: much stronger or much more preferable than control

[0095]
Phytosterol manufactured by Yashiro Co.Ltd. having sterol ester content of
92 % (a free sterol concentration of 56 %) was used as sterol ester.

[0098]
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[Experiment 12] Taste-improving effect in body-taste improver and effect of keeping body-taste in
reduced body-taste improver Evaluation by a sensory test: In sensory evaluation by a sensory test,
the improvement of body taste refers to the increase in "strength of flavor", "strength of taste" and
"strength of aftertaste” without any deterioration of "goodness of flavor", "goodness of taste" and
"goodness of aftertaste”, respectively. The meanings of the symbols for evaluation are as follows: X:
weaker or_less preferable than control; A: the same degree as control; O: stronger or more preferable

than contmmmme preferable than control [0095] Phytosterol

manufactBretyigsYashipooSer, Wds aepgretey sstsngdheieng ohan (higlly srssfwaiedntration of 56
%) was usgf, axRielkesiele [00RCkHeHest ahsterelasbrivaiasiogabaneasiBedintagte improver was
prepared by mixing the long-chain highly unsaturated fatty acid and/or the ester thereof, the sterol
ester and vegetable oil (corn oil). [0097] [Table 24] Body-taste improver Comparative Example 36
0.5% AATEHRSIn oil Comparative Example 37 0.25% AATG/corn oil Example 14 0.5% AATG+5ppm
sterol esterggnemal] Example 15 0.5% AATG+50ppm sterol ester/corn oil Example 16 0.5%
AATG+500ppm sterol ester/corn oil Example 17 0.5% AATG+5000ppm sterol ester/corn oil Example
18 0.25 %AATG+500ppm-sterol-esterieorn-oH W‘“mgﬁble 25]-Prepared oil Comparati ve Example

36 Comp } ¢ O Au.ﬁhgn ver
Comparative 0.5% AATG/com oil
Example 36
Comparative 0.25% AATG/corn oil
Example 37

Example 14 0.5% AATG + 5ppm sterol ester/corn ol
Example 15 0.5% AATG+50ppm sterol ester/corn oil
Example 16 0.5% AATG+500ppm sterol ester/corn oil
Example 17 0.5% AATG-+5000ppm sterol ester/corn oll
Example 18 0.25 %AATG+500ppm sterol ester/corn ol

[0098]
[Table 25]
Prepared oil Comparati | Compa | Examp | Examp | Examp | Examp | Examp
ve rafive le 14 le 15 le 16 le 17 le 18
Example | Examp
36 le 37

Concentration of 0 0 5 50 500 5000 500
sterol ester in oil

(ppm)
Conceniration of 0.2 0.1 0.2 02 0.2 0.2 0.1

AA in oil (%)
Concentration of 58 29 58 5.8 5.8 5.8 2.9
AA at eating time

(ppm)
Conceniration of - - 0.01 0.14 1.35 13.5 1.35
Sterol  ester at
eating time (ppm)
Strength of flavor - X a O O @), O
Goodness of - X A O @ © @]
flavor
Strength of taste - X JaN © © © O
Goodness of taste - e A © ®) © O
Strength of - P A @ ® @ O
aftertasie
Goodness of - e Ay O ) O O
aftertaste
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le 15 Examp le 16 Examp le 17 Examp le 18 Concentrationof sterol ester inoil (ppm) 0 0 5 50 500
5000 500 Concentrationof AA in oil (%) 0.2 0.1 0.2 0.2 0.2 0.2 0.1 Concentrationof AA at eating time

(ppm) 5.8 2.9 5.8 5.8 5.8 5.8 2.9 Concentrationof Sterolesterat eating time (ppm) - - 0.01 0.14 1.35
13.5

{0089]

As shown by the results in Table 25, comparison between Comparative
Example 36 (conirol containing no sterol ester) and Examples 14~17 revealed
that the addition of sterol ester in such an amount as used in these Exampies
would enhance the body taste-improving effect even in the case where the
concentration of AA was the same as in the soup. It was shown that the body
taste-improving effect was reduced in Comparative Example 37 wherein the AA
concentration was less than that in Comparative Example 36. It was also
found that the body taste-improving effect was not enhanced in Example 14
where the sterol concentration in oil was 5 ppm (0.01 ppm at eating time).
Furthermore, Example 18 containing the sterol ester of 500 ppm showed a
stronger body taste-improving effect than in Comparative Example 36 although
it had only half the AA concentration (0.1 %) of that in Comparative Example 36.
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1.35 Strength of flavor x A 0 0 0 0 Goodnessof flavor - x A 0 CD (c) 0 Strength of taste xA0OCD (c) 0
Goodness of taste x A CD CD (c) 0 Strengthof aftertaste x A g (c) O. 0 Goodnessof

What is claimed is:

1. Use of a combination of é long-chain highly unsaturated fatty acid and/or an
ester thereof, and a sterol and/or a sterol ester as a taste improving agent for
foods and drinks.

2. The use according to Claim 1, wherein the long-chain highly unsaturated
fatty acid and/or an ester thereof is subjected to oxidization treatment.

3. The use according to Claim 1 or 2, wherein the long-chain highly unsaturated
fatty acid is an n-6 long-chain highly unsaturated fatty acid.

4. The use according to any one of Claims 1 — 3, wherein the long-chain highly
unsaturated fatty acid is arachidonic acid.

3. The use according to any one of Claims 1 ~ 4, wherein the long-chain highly
unsaturated fatty acid is derived from microorganism.

6. A method for improving the taste of foods and drinks comprising adding a
taste-improving agent for foods and drinks comprising a long-chain highly
unsaturated fatty acid and/or an ester thereof, and a sterol/or a sterol ester.

7. Foods and drinks having an improved taste by the method according to
Claim 6, wherein the long-chain highly unsaturated fatty acid is arachidonic

acid.
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aftertaste x A0 000 [0099] As shown by the results in Table 25, comparison between Comparative
Example 36 (control containing no sterol ester) and Examples 14-17 revealed that the addition of
sterol ester in such an amount as used in these Examples would enhance the body taste-improving
effect even in the case where the concentration of AA was the same as in the soup. It was shown that
the body taste-improving effect was reduced in Comparative Example 37 wherein the AA
concentratieganiess AR tAGE QorpRatoDemRtD BRINKSS also found that the body
taste-improving effect was not enhanced in Example 14 where the sterol concentration in oil was 5
ppm (0.01 ppm at eating time). Furthermore, Example 18 containing the sterol ester of 500 ppm
showed afdediagér body taste-improving effect than in Comparative Example 36 although it had only
half the AA concentration (0.1 %) of that in Comparative Example 36. What is claimed is: 1. Use of a

combinatign of 8 éon%%h%gtgiﬂﬂgrwﬁ%tg%gg {&I%&ﬁ%ﬁ%@;@g esiRthereat and a sterol and/or a

sterol ester as a taste improving agent Yor s an e use according to Claim 1, wherein

the long-dRIBFPMIBAINEHSStERITRRE AchidHNoRAR 28890 RER SRR IIBIEREA0 oxidization
treatmentindprbvediseséecartdisp ilaving ag2nivfrerfeiodbehohdrctkainvhighlgampsakeatad fatty acid is

an n-6 %&aﬁ}%tﬁ%ﬁ}gﬂéﬂ%@&%@é&% ichid-aHefor s aagRrdip AR AR hGaims 1 - 3,
wherein the [ong-chain”nighly unsat ratf::fd atty acid |Sﬁra%%%onﬁc afud. 5. Thg u%e zﬁz‘gﬁrdmg to any
one of CIARYEY aAGRLRSIFThE m:‘%ﬁg a Wﬂéﬁﬂ)’lﬂ% Griaes RG99 & §ePlRg ¥
microorgamismpriées agihgdiertanisrovipmiisganmporesdsasteseiketshipmsiaderiipig a
taSte-imp%&iﬁkﬂﬁﬁ%&h&@éfgp&/bﬁiéﬂ%%rlﬁ@eﬁpi@@rﬁgm %W%{b’ﬁiﬂ&iﬁéﬁ@&%ﬁ@@@gﬁﬂy ar;)id %ndlor
an ester thereof, and a sterol/or a sterol ester. 7. FqQods and. drinks havin | ved taste by the
method a@c%c?mmf 3%'Paci)i ,O\%g ?ﬁqﬁéglFﬁnggﬁg%H gﬁ?%ﬁ%ﬁs%?&% gg%a'?t%“ar\%%% arachidonic acid.
TASTE-INiFeRepy With AGERT #oVore el lasis DiIR k&S IsHsMmaving Aeedtdrs iegdse-improving
agent for fgpdgrafngs drinks, a method of improving the taste of a food or a drink, and a food or a drink
having an improved taste. A taste-improving agent for foods and drinks which comprises a long-chain
highly unsaturated fatty acid and/or an ester thereof and a sterol and/or a sterol ester; a method of
improving };]hest&%%’%f@am%g or a drink which comprises adding the taste-improving component as
described'above; a 100 drink the taste of which has been improved by the above method; and
use of a combination of a long-chain highly unsaturated fatty acid and/or an ester thereof with a sterol
and/or a sterol ester as a taste-improving agent for foods and drinks. (no suitable figure)
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