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



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 pamphlet 15: W02005/046653
pamphlet 16;.\WW02005/046354 pamphlet 1.7: se Pa F i ﬁ% OpSaY %O 1112723
Disclosur(!e; %%tﬂweermn?/rghtf@r? e]g%% (re.%nalf% I;((]e'a‘ g(ﬁ]]\?ce%(?' %?} t%g |r§\?}§mh8 gﬁg _ purpo_se%%c_jthe present
invention #RRAPRSAIRSERIARRApRE0M (RiheREMFRIoHS GHRPEHNIE] BB SiR6lPRS F9iIBIB\Rg the taste
of foods aggreakfcanchipdsraadidnnksiiisninganinroyeddasidoi0 did he présent sfivention
relates to g -improyj [ SPMBHRIG AN ongighal highivimsaliuraigd acid and/or an ester
e e o e O foon

thereof ancf nd/or a ster ~a method for impraving the taste of s and drinks by the
addition 0P8R PAR8-RIBRIvIFRPA R, FoBYs ah Rtk SR Jo0T2RE LKL Ampre9BaNby said

method, ardruse.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-improving agent. [0014a] In a first aspect, there is
provided %% ;@e of a combination of a long-chain highly unsaturated fatty acid and/or an ester thereof,
and a ste /or a sterol ester as a taste improving agent for foods and drinks. [00141)] In a second
aspect, théapanpseitrignt Mpmicationitaironay thel RsiPBTIodd9 dbd isalaesedaimidhgladding a
taste-imp@ﬁ@ﬁﬁg@ﬁgf@m&%ﬁmgw&am HigRG-chriathiatly rsakERIed faky agid ar:jd/or
an ester thereof, and a.sterol/or a sterol estey. C thi ect, .Pro oods an
A it etk e S e R ST TR e
unsaturat@d el iBcroRthraidbsiothen handadarpreseRatpRnreficabionspideepriindtio the
present ingef19e7,) syrspisitseltents ehimpdoving/istbarsanitabtenpositidding the eyopenents, that
is, a long-chain hi j 1ereof, and a sterol and/or a sterol ester,
to foods a%%%dr:?n sngéj g%@%ﬂ%ﬁe‘%ﬁ}eb;ﬂeﬁg i%%é?%ﬁ%%%%ﬁ%'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[iB@pfjved taste with the same amount of taste ingredients as that in an usual case, more

specificaliy, foads M kEBaVHIO ) EQQ%%P%H@%%WH@@, Shesatiasia agly taste and
the like. Best Made ({ﬁr Cgr%nog}for#t ta'e I%entljjn ?[é‘ 16] E]z%t%{méi "t(ﬁ}lqproviéﬁste" in the present
specificatiﬁﬁ'?ﬁedﬂt ?hp 4} enf@hce' S5ch I B 5t 16608 Hnd BRNKE 8r[?gi y HQ\?Q, more
specifical 20RTMProve dpelakance sashanie betHeFodakched drilteaesschaiebtrBitaaBd salty taste,
sweet _taS(;@mm@ciﬂﬁagie @egﬁ@é_ia&ﬁ@n meimﬁ@iga}mstgr@ddiwth@aﬁbe teocagnponents )
comprised gs_ap activ, r . In thetaste-impr ageor d invention, the
Iong-chainoﬁTb%@%%gﬁégté%@é%%éiq iﬁ /o‘g e'ﬁ%%?ﬁ%%ﬁn ,gﬁd%]%%it%eéoﬁéengjﬁo%t _(% sterol ester,
will functidtr¥STHIgEREREARgHEErB e RARAASY. crifisatinnabiatin pRiVM B agE B ording to
the preserfatnvention 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 andlggglﬁ to which the above taste-improving agent is added. [0017]

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 "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 unsaturated
fatty acid having 20-24 carbon atoms and 4-6 double bonds is preferred in both cases. Examples of

the -6 longpahialn N nsaLC Ak apidsladude atnehicelhArd Al 30 @%gﬁwemno'c

acid (DTA% rac dnic acid bein g prefera xam -cha In highly unsaturated fatty
acids mcltﬁ'é@”@ibﬁ%éﬁEﬁé?ﬁﬁ%ﬁGi@ QQGQW@AMéFétEB&%BeF}@@ﬁQF@H@fH beoxifiatiens] There is
no limitatipaoihanpeigosef the long-chain highly unsaturated fatty acid gligleddaracidedic acid and

ts ester ugeebiORBiesiaEn Thsse s HAhInde AN opfipBRlaB dsgedprved rom

various animals vegetables, microorganisms and algae that are commerciall avallable For
Example,%f%%%eolbgi’e@t?ﬁﬁm@%ﬁg HYpedams Pdf%@é@jg?”t@ég% DRHRAMBOAYY8) -191886
disclose edible fat and oil derived from bacteria, which comprises a lot of arachidonic acid in a form of
triglyceridgygidg arachidonic acid may be therefore obtained from said edible fat and oil. It is also
possible tg mix and u re kinds y unsatu fatty acids, or
the long-C %{i)r"f"ﬂ?&ﬁy ?ﬁiﬁﬁf P&bové%g tR4fha ggé%@ﬁ[&or%%{, b&lo é’?‘g tt%g €ame kind.
[0019] Théieoksund iniirionen eAMBigHant- ﬁré@a@a@b@u@f highbsteneftueatedgiakyirphighly
unsaturateshdasty igcigsiand ntrﬁ@g)hyﬂv?@ a@d\@ﬁbttwwacmbph@samy hestised fsoaleahpbibat

constitutes the atzjgco giz(? T% gly&e% PW” ne cg éhge%eégrgg d&(@@]ﬁ ?ﬁ, ofl % %wgny%riwcohols in

view of saP"R/ an cero constitute tri-glyc ceride”or mono-glyceride. Other
fatty aC|d§1B§§ﬁ§@§tﬁ%fﬁ3%9&*f¥§Pﬁ@ﬁ§/ ﬁ%ﬁ%qgwﬁ@ﬁta‘%&%@i’oﬂm acids that
constltutedheogsartxj)é&tagor'@@rﬂbmi/etotlomdauuhetmahet@rasmbea/sema fteeiaa@ avitth its ester may

be option llr.;(ﬂ]bt‘qg nt of the n-3
long- chalrf}‘J %/?%1%8&%1&%%%32 nggtmg%ﬁtaénlﬂ%r ﬁ)ﬁ"tae‘rg%{gr‘goﬁtg] W ?1{ R@Fﬁam le, %E%es heating
treatment. a\*ﬁér@q no K¥H288A/6 A@%tﬂ@&ﬂﬁ%i\ﬁ theatrdh, t@ﬁlﬁ% gary to carry
out the oxidlipatiedtrbgtihensitd |ﬂtmpoéser@ew&zwmeﬂopmtamcbpﬁtthazldxse@tstyatemsghky heating may

therefore Banainaly @éﬂ@e&c%ﬁaﬁ%s&@& fang-dxd 4R et B@é@@@%@ﬁ%ﬂ@dﬂ&% for 0.5-72

hours. [0021] Althou ec the n-6 .lon n hj nsat ra d fatty acid
and/or the&efgte?cf ereM%@%ﬁgééﬁ% Ae gr%%? h)o rgﬁ%ﬂzt%h? |§8§a gge%tgt
taste-improviajuagad \ﬁﬁtlﬁyttﬁcgieﬁn@ﬁd/diﬁs@a&’tﬁre@efpgéldcéﬂvéh@geg syRiliee f@frtﬁéﬁlfncreased by
the oxidizaﬂﬁ&%ﬂgtmﬁn-a@ﬁ@ﬁwmi%t@@mww @lah he napebfantngoine tesd and drinks
which conéa te improving agent comprising long-chain highly unsaturated fatty acid and/or the
ester thereo 8 e 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{gpedjompound, cholestanol, which are widely distributed among animals, plants,

microorgai R ARG AIREE ke S SP IHIRISHG Aspieemay ba e eddiom arysawags known fo
those skilled in the art. Partic Il%ar{é/ various kinds of Egﬁasterol aQSo‘ any&tlxture theE)eof may be used
as such, VRSP & DRLIREE YRRENARE FLR PRAMES YA EBFRESR Fbe Leed, rice
bran and ggptieatioby imdanpefn anGBetidd Kndwn fSretmserskiticdsietbk asieTharabets mixture may
~ optionally @H@?Qﬁ Qt@aa I%erqﬂa@tﬁat@awdahqrmﬁﬁ»éwam Wcéuabaa@ faHy agids, fatty acid
esters, tocorﬁ] ? g id anﬂsthe Ilte% Icr%)mblnat on O'(}%ﬁe or. more kinds of the compounds
selected ff3 “\/%{Y %9\%/? ALK (!IO&@/% ol mgystgg gaa &R ?e comprised as a constituent
in the above mixture. Representative Examples of the constituent include f3-sitosterol, 8-sitostanol,
stigmastefol stipmastanol, campesterol, campestanol, brassicasterol and brassicastanol. In addition to

natural ph éanﬁqé tgﬁ éﬁt gﬂgtaggg%%aéabea% a gqogy %q é?% g%qu(%h Hgtogtgoﬁ Iéigratio

between a ree’sterol its ‘ester may be option efermine ere iS no limitation on the

content of ﬁ?é%ﬁﬁ’@tﬁﬁgtﬁgﬁﬁi%ﬁg%é&@@ﬁ@ragﬁ@deﬁ?%‘ér@'ﬁé ESHIARARE ¥R rol and/or
the sterol ester, fivbiebfamnthetambivendgredientliedhe. tasﬂéamqavemrtbagéotraﬁmﬁammeoome present

invention. aid LQN{RRL My ke opiaaaly %?t%t@'reﬁtg; %%ﬁdmgtﬁg deRaNaRATARG KB of foods and
drinks, the ﬁ‘g} pose of the addition H?f th ?'[‘6 tt graga ent {% ratio o the on ents of the

two activeSHEFeBRARRIMMNIMAEE A RS Ble Gf"é%ent invention
may add|t@@ﬁ@bﬁk@nmmmsep96mmwl@@|dﬁﬁﬁmomew ﬂ@o@@’!shméa A algacripiitnas an
emulsifier igcaphores; shgsebrlinids paskpings ity agiflsigraly earidessislgesvidgstase
monoglycerldes 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 foodsand 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 selected and adjusted depending on the kind of the foods
and drinke and the niirnnce of the addition nf the anant The tacte-imnrovvina anent of the Nnrecent



[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 more its number is, the higher effect it shows The following materials 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 40Ug5ASBIEEEARFENAATG diluted with corn oil to its final concentration of 0.5 % by weight
Diluted sterol ester: phytosterol manufactured by Yashiro Co.,Ltd. having sterol ester content of 92 %
(afree stigﬁ f%mentration 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 to its final
concentraligtest 0BGHHE e bt prEsEIsenistato FralitatefuriithPreRhifeicH0 LEd2 98tarting

material: M}gmwe of the scum of soybean and rapeseed (the ratio of 86.14:13.86) A total sterol content

o1 13 % Dp el ihe 0 Serolcoient obsMeAB SN AN dJAPSREEK s e L2go and

18.5%, res[é) he starting material is su to ester exchahge reaction wit rluzyme to give
sterol esteP 38 I§\Ned by molecular distillation. [0036] Sterol ester content of 92.1% (a free sterol
concentraktateot abootS@Hdt 93) CapgesitorPatatérélpgdieasioandbiteeptaroldan pardndedes
manufactutgggy Yashiro Co.,Ltd: Brassicasterol 5.3 % (3.0%); Campesterol 26 % (14.6 %);
Stlgmast oI 18

0, 0]

cugar sol MBI TS ATHE AHanBrAOPRATESEE QBRI CIEP off & SHRUteh ) CariaBae Example
1:Corn 0|I~69Ii/8(&6ntrol) Comparatlve Example 2:Diluted sterol ester; Comparative Example 3:Diluted
AATG; andatent Document 5: Japanese Patent Application laid open Hei 9 (1997) -13075

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



Example 1:Diluted sterol ester Diluted AATG. [0038] As shown in Table 1, each of Comparative
Exgmples 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 Comparative Example 2 Comparative
Example 3 Example 1 Water 179.5g 179.5g 179.5g 179g Sugar 20.0g 20.0g 20.0g 20.0g Oil Corn oil

0.5g Diluted AATG 0.5g 0.5¢g Diluted sterol ester 0.5g 0.5g [0040] [Tapl [
addition of said taste-gtmproving agent, foods agnd dr%’nlgs whl:gea%gté] h(a:g rgggﬁatlve

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-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.



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 synergistic effect.
[0042] [Expenment 2] Evaluatlon with chocolate spread (Effect of the addition of AATG and sterol
ester) Conies M M T 1T ‘ 9aHol); Comparative Example 5:Diluted sterol ester;
Comparaﬂml{:@pmple 6 D|Iuted AATG and Example 2:Diluted sterol ester + Diluted AATG. Chocolate

spread: ChopaiaisfEan ARSIk D Mg B@é‘&%%ﬁ}@&fﬁ%&&oﬂfeﬂrﬁ&ﬁhﬁ Ja Table 3, each

of Comparative Examp and Example 2, and chocolate spread were we d with
each otheﬁWﬁ&@ﬁﬁB Fﬁ%r@%@%ﬁ%@&%@%“é SafigB’ Epéﬁ}’aﬁlo'ﬁ'%‘}?f gﬁ_@%‘é éﬁgts V\'Ill'he

results areisipooveioTebiaricé0fdd] [Fatd@Bihe trparatidedEramplel gohashritivie Bealiviple 5

Comparatiyefxample; G E@miie 2600s.iaiRisBERANGO 9 #oPHAGiAEI 3848 QildLamail 0.59
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



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 a synergistic effect. [0047]
[Experimems3ji@Eainghiiaiywaticdraiing edlmik (Eifbcrotiiosnadaitib e of ARTBIarkba@solsester)

ComparafiygfExampte Bo@P@h@é@”'BEQ@é}ﬂB@% @pmamsva:ﬁgaénalﬁ %BHWQQ‘:@@(@'&Q@&?V

Compar g Exa gle C!ute A%T hand Exa % d steroiester + Dilu é gm
Condenséd |IE oW Brand ASKARS CoREEN i/hﬂ(n an%cfgﬁﬂj? FEIBRSRT ilk Products
Co.,Ltd. [@oasé}!ﬂi@rgﬁoamdn h%\B& prefaeaiie Commsarapies Exarihsies-3- gmc&»&umm@talyand
condenseagharli ese \N@'ﬂiﬁe@@iad mingidaaithieae sifsiarhbeRMaing4BiituBMAS stRiected to a

sensory eé’%c%@k%h@( %e; %%8-[;@19&5@5. The results are shown in Table 6. [0049] [Table 5]

[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



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 Ol Diluted AATG 0.5g 0.5g Diluted sterol ester 0.5g 0.5¢g
[0050] [Table 6] Comparative Example 7 Comparative Example 8 Comparative Example 9 Example 3
Strength of

the presence of an antioxidant, or in a closed 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



++ +++++ 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-enhancing
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: '
Comparative Example 11: Comparative Example 12: Example 4: Corn cream soup powder: Ajinomoto
Co.,Inc. $ougnfieifect Baitheamdiomal A&Tp Erdliedai@onmeiti anig @djnttEi BEIWMMgroI ester;
Diluted 28T Ghanehidl e s istoL Ry Gl L thd %T;%s&%@rw%aemmmﬁ@ sgignufactured
by [0053 shown in Table 7, each of Comparativ m 0-12 and Example 4, and soup
el v e S i TR o i e Dy
evaluatiomby/liivéa@steypaaglists. The results are shown in Table 8. [0054] [Table 7] Comparative

Example 10 Comparative Example 11 Comparative Example 12 | Example 4 Soup powder 19.69g
19.69 19.{5&&2169 Oil Corn oil 0.5g

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



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 + + ++ +++++ [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 atﬁg%%g&%gm&%@[gwnment 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; Comparative Example 15:Diluted Riceterol ester; Comparative Example
161Dilute{OARS]G; and Example 5:Diluted sterol ester + Diluted AATG.

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.



Example 6:Diluted Riceterol ester + Diluted AATG. Diluted Riceterol:"Riceterolm" ester diluted with
corn oil to a final ester concentration of 0.5 % by weight [0058] RiceterolTM manufactured by TSUNO
CO., LTD. s 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% 7-Ergo 0.5% Sito 9.5% Isofuco 0.9% 7-Stigma 0.2% Cycloartenol
10.3% 2,4 Bylene 15.6% Cyclobranol 2.1% In a narrow sense 22.7% Triterpene alcohol 28.1%

Total Amoupt 50.8% [0060] As shown in Table 10, each of Comparative Examples 13-16 and
Eanmolos o BRSO AR I Ponle ST RS TS PR PORh S owas boled

in a pan anthkefulam8oCHraaeasorichvaibatitt bpfive tasteipand|stslifitngp sultschrgchown in
Table 11. [QRGH] Fakie Hb-eompaFide Examp lel3

Exampie

[0034]

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



Compa rative Examp le14 Compa rative Examp le. 15 Compa rative Examp le16 Examp le. 5 Examp
le. 6 Water 197.99 197.99 197.99 1.6 19799 1.6. 197.49g 1.6*197.41.6. Salt 1.6 1 6. Qil1Corn oll
0.5g Diluted AATG 0.5q 0.5q 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 sterol ester 0.5g 0.5g Diluted Riceterol ester 0.5g 0.5g [0062] [Table 11] Comparative
Example 13 Comparative Example 14 Comparative Example 15 Comparative Example 16 Example 5
Example 6 Strength of salty taste + +--++ ---++ ++ +++++ +++++ Effect of inhibiting - - ++

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




++ ++ the harshness due to salty taste [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 [JO%%\g]terein 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, sHéim e syeeidrsearianp0s Sfekpaamered EZaLRERWRABHIKEX3MBIE(Effect of the

addition of AfvEreandricstasitasieomparaititetxampleckt: CGaste ahdbnlydjognaiibcComparative
Example 18:Dil ster, @ i -1 QD |t ; AL ExampleaDiluted sterol
ester + Dﬁ%e% &%GEC%%@%S%@%Z%p:"@o%c@r?‘s@%%ﬁi%n%f&é@gﬁ" man%‘fa(r:?ﬁggeby Ajinomoto

CO., Inc. PH0BENARGHBR S WPPLIASIE £ R IO G MBS B EIEEEPA § i PE3RIm B

fple 7, water

and condérsethDompanaiwe igha zied hamd Gvitheashgothey n@tgstesafted).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
13. [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.

[0040]
[Table 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




[0066] [Table 12] Comparative Example. 17 Comparative Example. 18 Comparative Example. 19
Example.7 Water 300g 300g 300g 300g Condensed Soup 5.0g 5.0g 5.0q 5.0g Oil Corn oil 0.5g
Diluted AATG .0.5g 0.5g Diluted sterol ester 0.5g 0.5g [0067] [Table 13] Comparative Example. 17
Comparative Example. 18 Comparative

| sweettaste | [ } [ |

[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-enhancing 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 soup (Effect of the addition of AATG and sterol
ester)

Comparative Example 10:
Comparative Example 11:
'Comparative Example 12:
Example 4:

Cormn cream soup powder:
Aijinomoto Co..Inc.

Corn oil only (control);

Diluted sterol ester,

Diluted AATG; and

Diluted sterol ester + Diluted AATG.

“Knorr cup soup, corn cream “ manufactured by

[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
results 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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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-enhancing
- effects) was recognized in Comparative Example 19 wherein the ATGG was added in addition to the

salty taste-enhaneing-effect--On L..e uul rhand-the aalty u: enhancingeff » increased
in Example 7 than in Com %9 [ﬂ? a&%% Iaara W 1|strc eﬁeﬁ | 69]
mnllp |nl plgi-lr\l\ a

[Experirpent-7]-Evaluatign-with ...u.uuuuu, \I_IIC\JL ofthe aulun.luu I"'\I-\I\J and-stet 4‘_EDLCI)

Fsfere
Comparatl\%rﬁgiﬁméﬂg 20:Corn &il only (¢ontrol);'Comparative Example 21:Diluted sterol ester;

Compar 20 Diluted-AATG L and-Example-8:Diluted al-a G

o
D7 AT I—I\UIIIPIU U I-IIIUI.UU QLCIUI CD CI + LIIIULCU I"\I‘\

Margarine (Fast spread):"Neo-Soft" manufactured by Snow Brand Milk Products Co.,Ltd As shown in
Table 14, each of Comparative Examples 20-22 and Example 8, and margarine were weighed and

mixed w r?g $H"| other. The resulting mixture was subjected to a sensory evaluation by five
taste-panelists

The results are shown in Table 15. [0070] [Tabl (g atr Exa le. 20
Compara¥Vaile,nmiyiesh aeissrlancio e eir iy E?&%Eﬁ? 1 83} % é@rﬁa 0.0g
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 ComparativeExampEes 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 Exampie 14. Diluted sterol ester,

Comparative Example 15: Diluted Riceterol ester;,

Comparative Example 16: Diluted AATG; and

Example 5: 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

[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%
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20.0g Oil Corn 0il 0.5g Diluted AATG 0.5g 0.5q Diluted sterol ester 0.5q 0.5q [0071] [Table 15]
Comparative Example. 20 Comparative Example. 21 Comparative Example. 22 Example.8 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 whereln the ATGG was added. On the other hand, the salty taste-enhancing

effect was m 6|:xalnp|e 3 lllﬁl a1 Comparative Examples 21 and 22, showing a
synergistic effect: [007051%0 periment-8 glg@trorrwnh vinegar solution (Effect of the addition of
AATG and sterol ester? \.,ngai'auvc = aﬁalgggﬂff,omparative Example 24: Comparative Example
25: Example-9:-—Cere »’Sﬁ'eﬁ]ar corn-ot Gng’é%futr pl); Diluted sterol ester; Diluted AATG; and
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]

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 | 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

16



Diluted sterol ester + Diluted AATG. manufactured by Mizkan Corporation [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.
The results are shown in Table 17. [0075] [Table 16] Comparative Example. 23 Comparative
Example. 24 Comparatlve Example. 25 Example.9 Water 179.5g 179.5g 179.5g 179g Vinegar 20.0g

20.0g 20:
[Table 1

. Diluted AATG 0.5qg 0.5¢g
7|]1ag§mg§§ ive Example 23

due fo
salty taste

ifuted sterol ester 0.5g 0.

55 [0076

[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 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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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 ++ +++++
[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

rcimassetd Siggh o acidgaypie were alsgipgreasdd in thiggComparatg/gg=xarpple. In

sense o

Example
was rec

> 9, B)F harshpgss Wipt fe

tin Qp_g@)aratl ve Examples 24 and 25 disappeared and a

)gnized |El[9l;lmé8 Am;@‘nparatlve Exanmiples 24 and 25. The@g@se of I'IChI@Qgﬁ ana

acid tas
effect. [

resultin
in Table

EWEIER gmeeg}gfeaoed than in Co para@i)% EXamples 24 and 25, ShEWHg a

cid taste
strength of

synergistic

Xperiment 91 Evatuation withtormato sauce (Effect of the addition of AATG and sterol
ester) Comparative Example 26:Corn oil only (control); Comparative Example 27:Diluted sterol ester;
Comparatf@&Fkample 28:Diluted AATG; and Example 10:Diluted sterol ester + Diluted AATG, Tomato
Sauce:mamatiastyped 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

nmv'h He-Was-sd |h|ar-+arl h 7 M- SERSOF nanelicte

u,u I.U T IC Uléaﬁ}%g%{Wé IJ Ggrﬁcﬁsbalrca{.lal TCO] QLEXIaIrIﬁleCQ?JILQ
19. [0080] [Table amp e. %{%t eExampie 18 | Example. 19

Strength of o o ++ oo
salty taste

Effect of - - ++ ++
inhibiting the
harshness
" due to salty

iaste

[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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Example 26 Comparative Example 27 Comparative Example 28 Example 10 Tomato Sauce 20.0g
20.09 20.0g 20.0g Oil Corn 0il 0.5g Diluted AATG 0.5qg 0.5¢g 0.5¢g 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

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 | Comparative | Comparative | Example.8
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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- ++ taste Strength of salty taste ++ ++++ Increase in sense of richness ++ ++++ Strength of
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
synergisti®8fkt. The same increase was also found in salty taste. [0083] [Experiment 10] Evaluation
with interiedinpreniiciadisatee daftecif of thepaddiiion Bk AATISsaR8-2Brahesiecapitepdrative

Example @g%a'kﬂ%&?%@)nﬁzﬁ?pam@@m%%%%%%&% Waﬂve

Example lluted and E e 11:Diluted sterol ester + Diluted diary
Enriched '&fticg %n@f&fﬁéﬁﬁ?%@ﬂ%@%ﬁﬁ WeCBSerRRe ol S e 20, each of
Comparaswedrxamifaede29731 and Example 11, and intermediary enriched sauce were weighed and
mixed with each other. The resulting mixture was subjected to a sensory evaluation by five
taste-pan%i&_}%]The results are shown in Table 21. [0085] [Table 20] [20]

[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 - - ++ ++++
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

20



Comparative Example 29 Comparative Example 30 Comparative Example 31 Example 11
Intermediary Enriched Sauce 50.0g 50.0g 50.09 50.0g Oil Corn o0il 0.5g Diluted AATG 0.5g 0.5¢g
Diluted sterol ester 0.5g 0.5g [0086] [Table 21] Comparative Example 29 Comparative Example 30
Comparative Example 31 Example 11 Effect of inhibiting the harshness

Comparative Example. In Example 9, the harshness first felt in Comparative
Examples 24 and 25 disappeared and acid taste was recognized later than in
Comparative Examples 24 and 25. The sense of richness and strength of acid
taste were also more increased than in Comparative Examples 24 and 25,
showing a synergistic effect.

[0078]

[Experiment 9]

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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due to acid taste ++ ++++ Strength of salty taste + + ++ ++++ Increase in sense of richness - ++

Strength of acid taste

-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

Compa

ative iggaple. In Example 11, the effect of inhibiting harshness, the sense of rich

ness and the

strength
synergis

ofGiFdch fasterwere also more ingreased than in Gomparative Examples-8orand 31
;ticgéﬁap adfae same increase wds also found in salty taste. [0088] [Experiment 11

, Showing a
| Evaluation

with sal
33: Con
(control

SqiRRAERectiof the oxidation of AATG) Comparative+xample|32: Cemparative
pargtingExpmple 34: Comparatjve Example 35: Example 12: Example 13: Corn ¢
; Dilyted sterol ester; Diluted AATG; and Diluted and oxidized AA] and Diluted ste

2 Example
il only
rol ester +

Diluted
Compar

Sﬁeﬁ@iﬂtsfi Sterol ester + Dilufed and oxidized|AA. [0989] As shown-ix-kable 2
ativgc@gég@es 32-35 and Examples 12 and 13, water and commpn salt were mix

2, each of
ed. The

resultin

mixture was boited 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]

[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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Compar ative Example 32 Compar ative Example 33 Compar ative Example 34 Compar ative
Example 35 Example 12 Example 13 Water 197.99 197.9g 197.9g 197.9g 197.4g 197.4g Salt 1.69
1.6g 1.6g 1.6g 1.6g 1.6g Oil Corn oil 0.5g Diluted AATG

[£20]
Comparative | Comparative | Comparative | Example
Example 28 = Example 30 | Example 31 11
Intermediary Enriched 50.0g 50.09 50.0g 50.0g
Sauce
Oil Corn ol 0.5g
Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.59 0.5g
[0086]
[Table 21]
Comparative | Comparative | Comparative | Example 11
Example 29 Example 30 Example 31
Effect of - - ++ ++++
inhibiting the
harshness
due to acid
taste
Strength of + + ++ oot
sally taste
Increase in - - ++ ++t+t
sense of
richness
Strength of - - ++ FH+++
acid taste
[0082]

No effect of inhibiting harshness due to acid taste (faste-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 Exampie 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 faste.

[0088]
[Experiment 11]
Evaluation with salt solution (Effect of the oxidation of AATG)
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0.5g 0.5g Diluted and oxidized AA 0.5g 0.5g Diluted sterol ester 0.5g 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++++

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]

24



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 the control and this Comparative Example. An effect of inhibiting the harshness
(taste-improving and taste enhancing effects) was recognized in Comparative Example 34 wherein the

ATGG wa ﬁﬁg?@qalgag nt}%@ ﬁﬁg}ﬁéﬁﬁe gﬁg@pq;\,%effg%?mu% t@%ﬁ@‘lm,@ste enhancing

effect. The taste enhancing e ectw urther increased in omparamég Exarg 35 wherein the

oxidized BARIE AddwhersivEieTHar: d}ﬁ@r}% SRS BSIAY AR PR RS Example 12
than in Cl@nnnamtlvmﬁj@,mbme 3gaand@4lifameicg insigdtyistief difectaFiee bawaastdgas much

more increased i fxamble dipureiod Biasiple! esipr amebinsraxisizer SMneaiarafdeds showing a

synerglstlc effe 0094] [Ex Tastel rov ffect in body-taste.im d effect of
keeping BESE: é@% \’i%il?ég‘% %&3@? AP o gua?ﬁ)ﬁ%ogné%%%&rﬁ e&as p%ngs{claénlné; ory
evaluatioBxsyripienSdry vdutrdie itherovernat M%d@‘f’é’@t@ ré?er@@@ﬁ*fé"mé?’eaﬁﬁn s3iféngth of
flavor”, %H@@&Hé?ﬁ*ﬁ | mELiSHeREie afterassityisesicanp deierieffsin of fgosdiness of flavor”,

goodne f taste and g9pdness of t v Iy ”g? gg)gérré@éygg)ols for
evaluatio 3 %@tr%ﬁg\'/r\}g X wea%?%ﬁé%é%ﬁgperal% e%t%tanﬁcon tro t e same ree as control; O:
stronger BhgfGIE ﬁ?@f@?@@@ﬂw%&ﬁf@(ﬂ@ﬁﬁo much stronger or much more preferable than control

[0095] Phytosterol manufactured by Yashiro Co.,Ltd. having sterol ester content of 92 A) (a free sterol
concentrTéi f 56 %) was used as sterol ester. [0096] Effect of sterol as body-taste enhancer

Body-taste improver was prepared by mixing the Ion -chain hi atura tty acid and/or the
ester thefeBithgedhgbinadidr Hiti %é’efﬁﬁ f& 8iR&SHY'S I)‘nﬁf@@%af%gb p%j? g& 8 iMprover

Comparafveripasatple Sxanmses SBGiran3dil @bmm@ta/es&stammcseﬁﬁ%% Arercatbin ol
Example 4. Q0AAN LG RRRE i SIPER319H EOrRrAP EXAMRIRAIN 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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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
ester/corn oil [0098] [Table 25] Prepared oil Comparati ve Example 36 Compa rative Examp 1e37
Examp le 14 Examp 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

Effect of sterol as body-taste enhancer
Body-taste 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 0.5% AATG/com oil
Example 36
Comparative 0.25% AATG/cormn 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 5.8 29 5.8 5.8 58 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 Ay O O @), O
Goodness of - X AN O © © 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

26



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 1.35 Strength of flavor x A 0 0 0 0 Goodnessof flavor - x A 0 CD (c) 0 Strength of
taste x A 0 CD (c) 0 Goodness of taste

{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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x A CD CD (c) 0 Strengthof aftertaste x A g (c) O. 0 Goodnessof aftertaste x A0 00 0 [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 concentration was less than that in
Comparati\ﬁ E>%e}m IeI n316d It was also found that the body taste-improving effect was not enhanced in
Example 14 wher SR 6 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 | I% hit had only half the AA concentrati nggo.l.ooéé)f that in
Comparati\a;{e' E)%%%éﬁe%gg%/@éaﬁéﬁcéﬁrﬁzgqg:%%nsg’ ‘%!Aéjg%%ﬁtﬁ%a&g% é%}t 1BRG- gi/r? !h?d'hly
unsaturated fatepigtitharehbrand esstevicradionad@steestanaléon asterohpstengsageasferimproving
agent for foods;ggdrinksyiakd he 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, wherefn tH® L RERAERGY thédairatdd vasreisidhe danoeturg- bighly higisigturataturated fatty
acid. 4. The uspagepiding dn,Aay eResPiHaliBSslsuBetiel @ hRiRgT hainighiy unsaturated fatty

acid is arachidgnic acid. 5. The use according to any'one of Claims 1 - 4, wherein the long-chain highly

unsaturatedfath" 888 PEePRARGE IaiRt oy Znivhereimthederer ¢bimpighingnratisstedr foods and
drinks comprisipgrpeeingsaataate-IBYQHEG 2eRY Iondaaderack silnksigomprising a long-chain highly
unsaturated fat(%acid and/or Eﬁn ester thereof, and a sterol/or a sterol ester. 7. Foods and drinks
having an ifhproVEd SR REBY HRGIR ABY FRe Rbirigitssclam? eWhRksisithe dorerghainiRiaiwly
unsaturated fattyegidriteat detiidesic iRcidachionhic-AMBEROVING AGENT FOR FOODS AND DRINKS
Abstract Prgvi dare a taste-imgrovin%a%ent é(g.rri foods1an(% drins, a ?éT?O{SQOf impraving the taste of
a food or a drink &% 35528I"S SR SR hir B0 e tadfBe i Lae 1o aRiad d4ehtror foods
and drinks whichmeatmaitise $adtyomgjeiradiedivgll yronsatisrataddaityracid and/or an ester thereof and a
sterol and/qr a gt ester; a.method of. improyin taste of a,food or a drink which. comprises
adding the asté-ﬁﬁn%lpo?/(?néj Eénﬁ}%%)r\{é%r% é@e&assc‘tﬁ&%}g %%ee;a% f(%' F SUNRRTNG tﬁg?é”& &ihich has
been improvedtastenienpboxiognatend ; fandagsks ofredc drivihis atimmpisrig ng -Idragrchidghighdaturated fatty

oy or o SRRl B & SO LA BOHES Litp £ SR A RERY 2gigR! o foods and

drinks. (no suitable figure
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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