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-chain highly unsaturated (polyunsaturated) fatty acids, and Exampleists in a phospholipid derived
from anim R@zﬂé?nﬂb%é%ﬁgﬂ@éw %@i?@@)%ﬁmiﬁl Sﬁﬁ‘l[ﬁgd IS very important as a precursor
for the synthesis of prostaglandin, thromboxane, leukotriene, etc [0003] Attempts have been made to
add the long-chain highly unsaturated fatty acids such as arachidonic acid and esters thereof for
enrichmenflethotegibfiekid provision of various physiological functions in view of the above remarkable
functions of arachidonic acid. [0004] An enriched composition described in Japanese Patent
Applicatior:;hag'g c}pen Hei 10 (1998)-99048 comprises arachidonic acid in an amount of 0.1-10 % by
weight as o1f the components added for realizing a composition similar to that of mother's milk.
Japanese Paenprassiifationeaidoopeeipleis] 1191 909j8tsiBpisrioge LaeyhtiteufEsagd 6il

compositiory srdiRaite Righgnundktiatesd aitynarhichritlona-eladn Mahbornsatiategfalty acid

such as arachjgonic acid, js S of the caonstituting, f Ids .of tri ide, ;Furthermore,
Japanese %%?eﬁﬁ% Epp%%%%forei%?g (?%en rel? O%fggéép%%%z?é%g % a{tﬁgseg %@ﬁéﬂﬂ ,&E)p?é'atgtion laid
open Hei 1@¢i&48provigseanstiagd e NEFiv W&%Sﬁ@%@éﬁigﬁ?wwfﬁ&%da%t of
arachidonigaicicdnatbdorm of triglyceride. Its preferred application includes modified milk for a
premature baby or an infant, food and drink for infant, and food and drink for a pregnant woman.
[0005] Japanese Patent Application laid open Hei 9 (1997) -13075 discloses fat and oil consisting of
glyceride ciﬁ%&%%@gg%%%ighly unsaturated fatty acids such as arachidonic acid, and having a
function of reducing the concentration of fatty and oil in blood. On the other hand, Japanese Patent
Applicatior[(b@igg}pen Hei 9 (1997) -13076 discloses fat and oil with the same composition as the

above one, having a function of. inhipiting, platelet regation. [0006] A seasqning is listed as an
e ampie PSRN GG TR T R S TRETEe A0 o AE s 8 g Taten
Applicatiorhigithbpensadoiaiesy o foglytiosak ptedisofffly havids emishel ¥anapleisisafiar taste, and
UMAMI, whigbsisHgsiaredibhivaikingiatanchail vignextrectiintoss oilfingveses ymdemuigion. The

Japanese 'é’é‘é%%[i'é'loiigﬁéf @Fﬂg&@g@ﬁ%@g@&%%ﬁ iial%rﬂj?@ Ichdp ‘Bﬁ%oasrfr%ﬁ%,ys?g‘i%z?“o“ of

fatty acids except milk - ) sclosed a method for the production of
artificial chRIGSIPERAT B0 PPRIRG AR IRy KAEENEe #Sugar, an amino acid and arachidonic acid or its
methyl ester with heating under particular conditions. International Publication W02003/051139
pamphlet %g@@l?es that use of arachidonic acid in the form of its ester with glycerine in said method
will provide,_ purified chicken flavor wjth thermal resistance and stability. T&?s effects are all due to
artifcial chiARERR FRVRr L FAESP f18:A P B T FSUEEE SYONY HSE RIS ETRE BPHR sugar,
amino acicsgigt @achigohideizl. 0008 Fugsiens dhe reab doesenfatenempplicattitiidassen 2002

-95439 displespsiensenspiiBas PRpsiskgidAPTaARIANBhMelnsatuieddaty aeishaixasride. The
purpose offhmgtin\éengjfogrisc E'? OE&(}:;re%sme oxidation-stability of the long-chain highly unsaturated fatty acid
glyceride that IS TIADIe 1D dSteroration g'y oxidation. For that purpose, the long-chain highly unsaturated
fatty acid glyceride is added to fermented and processed soybean food, to fermented and processed
fishery profh@g, or to a seasoning comprising tomato ingredient as a main component. [0009]

Japanese fqiepis \ad 129212 A0 N.BAR0S 135S LasARA CHRAIBE) TP gyeE comprsing

n-6 long-chain |F1 t tty acid and/or its ester. They have demonstrated that the body
taste of fodﬂl%airpgtfé IR BriePIRBISEE rBERFBIIPRIS Aritel AP RN Ont=¢Rari Righly
unsaturatewéighyt sdasurivatharachigomerdsicdtedoratsrestenragoaectombediime, simesubjecting the
food to oxigediosr treatmaertsigh 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 improved by the addition of a decomposed product of the long-chain highly unsaturated fatty
acid and/od&Bastee anatertracpetieréierecithoueenpragict fo (1898>& N/ 20002668 3aliscloses

tf;afqad(]{iti@yﬁlﬂbﬁd@ﬁgaﬂﬁwiﬁil| ldﬁi'_ mhp uBBiditIsieddaty ﬁQEﬁ@ﬂkaiféﬁétﬁf B?EIQ@WhS?@N ? ve&riety
of their fungt proyi t VOL: S imar e y.ta e food.
[0010] Itis %ﬁv@rﬁ? #ﬁat gﬁai.?l& %ﬁ%%ﬁ%él%& tearc_)é‘garsig/%r g%r%ﬁ%ﬁ%ﬁpﬁ?%%témﬁ%ags éal%l advantage
of reducind®BRAE & SoRSHIREA AR AFiHRpRKIBEESt 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



Patent Document 16: W02005/046354 pamphlet Patent Document 17: Japanese Patent Application
laid open 2002- 112723 Disclosure of the Invention Problem to be solved 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 ¢i It fisai -l ing: f n IRKS te has been
improved bgrusal Hrﬁétpﬁgé , r%c}j{%.%% fﬁﬂ%ﬁ%ﬁ%ﬁ%ﬁ%ﬂ%ﬁ%ﬂ;ﬁ%2§ ﬁrﬁ%r?ga@t%?;% fatty acid

and/or an eBRRESRbAIS ARpitaiinn RifbPretSTestd PR A1 1R iR ossert MBI htages of
the Inventickerfdad Siokeamidiogtpethie preseithinvestoivk yiergistiideffects o impaofinmtaste are

obtained by, aglding o qpMpRIERISH iRkl reNAiR Sighba BRI GE fafbhASH-ADRKOr an ester
thereof, and %sterol andéor ﬁ géﬁ:cil es er,_t(%fri)ods Pgamridnnkz. Aﬁ a Y$S§I}I it{:la'llfﬁgresent mvetntlon
enables to IFEViIdE HoHLER £h vﬂ%‘ an'f)' 80 d%'agt RREE% é’? FhEOFPAER ingredients
than in an wswakdase, 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[ g sweet taste, acid taste and the like. Best Mode for Carrying Out the Invention [0016]
The terms “10 |m]prove taste" in the present specification mean to improve or enhance each taste that
foods and dARRESRMAIBHARD ivRlesdifear Helif pte% br Bitiahdisdasridateendmd foods and
drinks suclresdsistihgtasiglysaliviéastensrisieg testpchathadightasiasitpestdih ¢ty thedsogigihal taste and
flavor. Thug, (B, ReARARDENL comRiiRed RaAdeyediatient i Enienipinag,gent

_ Red _
according to the present invention, the lorig-chain highly unsatur fatty acid and/or the ester
thereof, an@A& ﬂ@r@f%/or@l’i‘et@?e?(qu%%g?@%iH’W%?fsaé%m AP Elch taste.

Thus, the t8st¢0aTrel@iy Agistiasesrdngruithd pidsdheivasnd omifiestion fandhiencdee'body taste
enhancer”, SN iR RINARFES! iBh BHIRRE W@@W&@é}q 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®98} more of carbon atoms and 3 or more of double bonds in the case of n-3 long-chain

gighkl)xl/ ugsaf;jtgémmﬁg @iggeandsaéattﬁmrlﬁavjﬂ@éﬁi@am%ph@ﬁapurwgmmw gy more of
ouble bonds in the e 16 lgng-chainhi at ids. g-¢hainhighly
unsaturated élt?y tgjcigl%h%avﬁle%o-@ﬁgg)%o%%m{aﬁéﬁ%ﬁé d%%{)%gy bZﬁ!ﬁ’l %ég@e?%e' E’%‘gﬁ;

I
oth cases.
Examples 8Ptk 186 YengieHarehighBeaseailmizaviagysitigascmidnastnritidasi @9 and
docosatetraﬂmmaqiwmmm)sar;a@hjdcmic agid fhbih@plfeﬁe_rabte. Ebkampte§®&tbetniaih»ngmhgin highly
unsalurategifaiatisauendtenan B pigasRot ap N R I8 A8 aRRIRRRGICACId (EPA).
[0018] There is no limitation on an OI’I%ID of the long-chain ié%rﬁlggunigﬂtkggted fa‘%‘%au such as

arachidonit A2 FRVBERNR MU THE PrERBFRR % & RS RA htionally use
those derivigdl from various animals and vegetables, microorganisms and algae that are commercially
available. For Example, Japanese Patent Applications laid open Hei 10 (1998) -70992 and Hei 10
(1998) -19’[%?&fsclose edible fat and oil derived from bacteria, which comprises a lot of arachidonic
acid in a f(Jr of triglyceride. The arachidonic acid may be therefore obtained from said edible fat and
oil. It is alsb'BoStRetoNm3aRE4% Wigewadnd craibps kirastbetrasgtiaminthigrifidkaturated
fatty acids,apidkerlofigwairaindngingingsasaaing faityradidsthashgae difieramtinsigingdusbelong to the
same kind. There Is,no limitati tur enarati r g-chain
highly unsggal}r%ﬁi%o@%%f?d ,Bérllni rﬁﬁ%wp s 3\1 gffl‘ Iﬁk%/%{;ﬁzaa@)%s?{rég& Ee%t{ljscegctjﬂl @? c6;1$I:{c:§(')hol that

) and dric an
constitutes T8 BBB9RaE s HRARRIGD) | 6@83@@% erREMERIGh pRESGHRRS pUiAty 415€ aftfohols in
view of safatpa@rdadstaticeglyeefotwilifdtnettatesiihghyyesites di-gbidemidethodmaihprglideride. Other

fatty acids pegiies thglnomhirin Mehhnersaiuainddaty arid s1ayilg. confrisedasdaityacids that
constitute thI d(;és{ter o:?é%ef. resent knve_ril%on Furthermoret, ratio betg/ee §free a%}s ?rr:%lts ester may
be optiona grfﬂi .’%@26?‘? &he's engqﬂﬂﬁﬁ%?%% THERb 1 EFE% z%ﬁ?t%’ 8inieRt of the n-3
long-chain thigieycaneoeitdabtne ssigahaninpeeistanthereshidenih efig Example, includes heating
treatment. There is no limitation on a method for heating treatment, either. It is not necessary to carry
out the OXM treatment in the presence of an antioxidant, or in a closed system.The heating may
therefore be normally carried out at 40C -200C for 0.1-240 hours, preferably at 80C -180C for 0.5-72
hours. [00TYTHIBIGIR]E it{@pRp AR d2atadt 1o ROIKEEON a6 0BRE- 084 Nisity lisiedRaBSdFatty acid
and/or the ssigthiateobtoghisingidikaipeeeathighlyin osderrtiafféait e adyyogeof thae
taste-improving agent with the sterol and/or sterol ester, said advantages shall be further increased by
the oxidization treatment. The oxidization treatment may also be done by heating the food and drinks
which contain the taste-improving agent comprisina 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
catiirated-tvvine comnoiind cholectannl which are widelvy dietrihiited amona animale nlante




[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 selected 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 to the foods and drinks at any time such as cooking time and eating

time. [OOZGF%ICY?QI?%%? e MB‘H% Ei“nﬂéa‘@&s%re&ﬁ%t%’ﬁ%tt% I%ﬁ“b?stﬁﬁdtfﬂﬁ%%?nas the body

taste enhancer, the total foods an r|n may comFﬁﬁlse an amounto greferably of

1.0-1,000 pHER ‘Wéaﬁt@?éﬁ&bf?%f 2HhBNESIEDBIALSP RO IR R 'Hf&lli%hxétﬁt%ﬁ BMatty acid
and/or the Estehtiigragipardtae omgeritafhipiilg, 006aipratedistalalyiofgyteme-808duad of the

sterol and/gy Fﬁﬁ'ﬁ"é%'t%beélﬁ d%?e?s]s\%ﬂeegbeéﬁ%aﬂm%ﬂaaﬂeetatate@éege@a'ttgﬁewn serves

and functlons e sa taste enhancer, the totaLD qr%and rise an amount of

0.1- 10,0009;58 ?ef?err @%?%SBE%B%B%‘SFH& H&HSF i %‘% ’%%% FBMRSIRE fong-chain
highly unsaturated fatty acid and/or the ester thereof; and an amount of 0.1-10,000 ppm, preferably of
0.1 ppm- 5@@@@]@}1 of the sterol and/or the sterol ester. [0028] When the taste-improving agent of the

present inv t|o rv fu er otaI 0 nk may
comprise a‘jne mrgu%r% %@ﬂ@ rﬁ%ppm p?}feeralé @%Wp%éﬁ%%e przgef(égggal %\g{éo ppm-500
ppm of the(§REWREN RGIRRYBh<RMMBIEINGLE) ﬁci&%&)@'ﬂté“@tbt tHesabiratpg a‘ﬁtameer@t of
0.1-10,000=prifurptefesably of By fpamebdemppettitbe sherpkiandiodihtasterof éstef.daA29%4 When the

taste-impray| HB%%@S”&Rﬁt'tﬁs‘iée%?”ﬁo@efe&'ét%%eré/ﬁﬁtéad%%%a g e ARdiaste ﬁrgh’gcer the
total foods and drink m%compnse an amount of 0.1- QJ% referably of 1.0-1,000 ppm, more

preferably BPSEUSBIRS BN AHGPHRDBRE@AIF AR RS %tgié'té LRSI dPEeRdter thereof:
and an amourhyombgemtmdlppnfpcpxdeterabdydaﬁ@nlWﬂqmtmlmmfahe!‘ﬁatat@midkg tvélsterol ester.

[0030] Thaue %mg@ﬁen@t@aw LG8 Ingrastisi S eataingsy A HIDksdcluding

natural sal atu 0 the at| fthe aI t stel redjent, either, as
long asiiti ta%cfe forWé%%g%gf%%gﬁ Igé %bgfﬁ%%ﬁ% %‘t‘?X.t?ﬂ ‘%} !‘:’emgredlent
contained ;mmeveddbsarthajm@bt@@|<ﬂfgaa§ﬁqer@mﬁe<brm‘pmwmg&eg€angr@b@§é,hugbttsse, lactose,
stevia and M&M@d@éﬁﬁ%ﬂs\dﬂm@ﬁﬂ@ eRtdI0dindilexeabihRCaBEBM IR erﬁtﬁ@?i@ taste

ingredient, githgt,, gs '0 g‘%%%%? e rmﬂz ?”QF‘?QP&? 9938l [ %t'msa [gﬁdﬂé'on on an

acid taste ingredient co ained In the foods an INnc rice vmega cerea r, black
vinegar (bréwakeatemcgaly éﬂ%ﬁﬂ@’??né@aﬁ%?’hé%rff?@%oﬁ%h ﬂﬁ‘@‘ﬁ’oﬁce’ﬁﬂﬁ%rp&f%famd taste
ingredient, faitbdorasdooly as impautagleakietbe floods andwdiings. in@O33hheresdnttastention will be
Exampleplgingd iggpore 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 shéNkThe following materials are used in the following Examples: Corn oil: manufactured by

J-Oil Mills, i, idveehideaiaackhbiglycasidgréing %@@NE%A%%WF%UW@%@WOW Ltd.,

arachldonl aC|d A%l'de ived fr m |croo f404 % ted AATG: AATG dlluted
with corn oil 10 | et‘s na C(){ngen?ra |on o 5‘:%/O %S%E?I t't? BY? eaa stdesrio\f escer pnﬁost%ro[i m][anufactured

by Yash.ro%p@ilgﬁtt%\}mg SHORN e260 % orfibAf 63002 %tw}eé@@@a slsrieb RAABONA62 58/96) diluted
with corn qjdnetaifinalssmcastiaiznerild. ovo e wsightdibutest apiamriaizadtiddls AdG axidized at

120 C forjeﬁﬂ}ié?f %Qéﬁ(?@d@ Pﬂﬁ%%ﬂ'%gdﬂ ﬁi;é’?%%%‘?ﬂ@tféé‘ Wf&%ﬁs/" by weight [0035]

Phytoster manu Iro tarting material: Mixture of the scum of soybean and
rapeseed (the ratio of 86.14:13.86) A total sterol content of 13 % by weight (the total sterol content of
soy bean 4&@rfvidnd rapeseed scum are 12.1% and 18.5%, respectively). The starting material is

subjected tPh%%tertﬁéCW t@&ctieeéeme@dlzxm@ eiwsvﬁtetaheakenﬁﬁm%ﬁg by TROISGHiAY
distillation. %O% a}gpterol estefr % of 92. 1"/% a free sterol c ncentraftg& é)out ?64 %)
Composm(; 5%'&%% SRS &4?8% ﬁi’ ’M.lﬁﬁ se@?ﬁ‘ ? éBeLtd
Brassicasteftes Beed, 0%):1 gampesdien seml 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 improving taste. They do not have any description,
either, which suggests the possibility of a synergistic effect of improving taste



(14.6 %); Stigmasterol 18.9 % (10.7 %); and f3-Sitosterol 49.2 % (27.7 %). [0037] [Experimentl]
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- panelgﬁ} tyge ‘?%%g%b%%? wn in Table 2. [0039] [Table 1] Comparative Example 1
Comparatlve xamp omparative Example 3 Example 1 Water 179.5g 179.5g 179.5g 1799 Sugar
20.0g 20.0g 20.0g 20.0g Oil Corn oil 0.5g

{0012]

Patent Document 1. Japanese Patent Application laid open Hei 10 (1998)
-99048

Patent Document 2. Japanese Patent Application laid open Hei 11 (1999)
-89513

Patent Document 3. Japanese Patent Application laid open Hei 10 (1998)
-70992

Patent Document 4. Japanese Patent Application laid open Hei 10 (1998)
-151886

Patent Document 5: Japanese Patent Application laid open Hei 8 (1997) -13075
Patent Document 6: Japanese Patent Application laid open Hei 9 (1997) -13076
Patent Document 7: Japanese Patent Application laid open 2001 -78702

Patent Document 8: Japanese Patent N6.3220155

Patent Document 9: US Patent No.3689289

Patent Document 10: W0O2003/051139

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 pamphlet

Patent Document 15: W0O2005/046653 pamphiet

Patent Document 16: W02005/046354 pamphlet

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

Disciosure of the Invention
Problem to be solved by the invention

[0013]

The purpose of the present invention is {o 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, 2 method for improving the taste of foods and drinks by the



Diluted AATG 0.5g 0.5g Diluted sterol ester 0.5g 0.5g [0040] [Table 2] Comparative Example 1
Comparative Example 2 Comparative Example 3 Example 2 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]

Comparat T g L et o=

( ( Comparative Example 5:Diluted stero) ester;
ComparatiV&BRY I@Gﬁﬂﬂn@&@ﬁ%@?%&’ﬁ%@@ Sl l@ﬂt%rmeé@?e;oﬂ%ﬁﬂ?éa k‘ﬂ%@ Chocolate
spread:Chocslater sted fattyaacithetodédr n\eiie Diicieso € apd iostf0ohandioshtaiel isstatble 3, each
of Comparglive ExpimpiesstiRagdrm@ample 2, and chocolate spread 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 4. [0044] [Table 3]
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 estet, 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.

Best Mode for Carrying Out the Invention

[0016]

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 componenis 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, 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
“pody taste enhancer”, a “salty taste enhancer”, a “sweet taste enhancer” and
an “acid taste enhancer” depending on a kind, ingredients and the fike 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



Comparative Example 4 Comparative Example 5 Comparative Example 6 Example 2 Chocolate sead
20.0g 20.0g 20.0g 20.0g Oil Corn 0il 0.59 11111.1111111211 Diluted AATG 111111.1111110.11
0.59 0.5¢g Diluted sterol ester .111111111111111 0.5. 0.5g [0045] [Table 4] Comparative Exam. le 4
Comparative Exam le 5 Comparative Exam .le 6 Example 2 Strength of sweet taste ++ [0046]

unsaturated fatty acid having 20~24 carbon atoms and 4~6 double bonds is
preferred in both cases. Examples of the n-6 long-chain highly unsaturated
fatty acids include arachidonic acid (AA) and docosatetraenoic acid (DTA),
arachidonic acid being preferable. Examples of the n-3 long-chain highly
unsaturated fatty acids include docosahExampleaenoic acid (DHA) and
eicosapentaenoic acid (EPA).

{0618]

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 (1998) —70992
and Hei 10 (1998) —191886 disclose edible fat and oil derived from bacteria,
which comprises a lot of arachidonic acid in a form of triglyceride. The
arachidonic acid may be therefore obtained from said edibie fat and oil.

It is also possible to mix and use together fwo 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 to 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 aicohol that constifutes the above ester. Glycerol is one of the
preferred Examples of the polyhydric alcohols in view of safety and cost. The
glycerol will constitute tri-glyceride, di-glyceride or mono-glyceride. 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 fatty acid and/or the ester thereof, which, for Exampie,
includes heating treatment. There is no limitation on a method for heating
treatment, either. It is not necessary to carry out the oxidization treatment in



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; an Diluted s + Dilu ed mik-S : okkaido
Condenseq Miﬂﬁ%a%\%gc#gregg é}%@h%@%ﬁér%pwol%%é%é%pog%@#ogﬁ%%Aﬂgﬁﬁﬁ%gabIe 5,
each of CORPIERIGOERRAMRY 7CaHRE BYARRI L arrPLoRk b d TOVASY vrBHERRRR mixed with
each otheraT&@°@sulBigerict&wEsS Isobjected to a sensory evaluation by five taste-panelists. The
results are shown in Table 6. [0049] [Table 5] Comparative Example 7 Comparative Example 8

ComparatiKSéIE mple 9 Example 3 Condensed milk 20.0g 20.0g 20.0g 20.0g Oil Corn oil 0.59

Diluted AA .5g 0.5¢g Diluted sterol ester 0.5g 0.5g [0050] [Table 6]
Although it is not necessary {o subject the n-6 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 also 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 fo 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 animais, plants, microorganisms and algae. The sterol
and/or sterol ester may be derived from any sources known for those skilled 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, B-sitostanol,
stigmasterol, stigmastanol, campesterol, campestanol, brassicasterol and
brassicastanol. In 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
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-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

Comparati Eq@@ . Ajinomoto
Co.,Inc. sgﬁé‘g ect %%ggg%?ﬁﬁ}g&%? (%@r%% ro Coﬁ#ﬁod? %c%%% ed st ol ester;
Diluted AATE: RdHHRH Qers s8R rAiBRidhaRYE 056G @895‘%r‘?\€ rﬁremufactured
by [0053] festhonpravifighte@ntach mmmpmmempfemem antivExagraieidnisnid soup
powder weggwyaih ¥<ed with boiling water. The resulting mixture was subjected to a sensory
evaluation by five taste-panelists. The results are shown in Table 8. [0054] [Table 7] Comparative
Example 10 Comparative Example 11 Comparative Example 12 Example 4 Soup powder 19.6g 19.69
19.69 [0024]

The taste-improving agent of the present invention may additionally contain
other optional ingredients known to those skilled in the art, such as an
emulsifier; tocopherols; phospholipids and other fatty acids; triglycerides,
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 ofl 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 selected 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 oplionally added to the
foods and drinks at any time such as cooking time and eating time.

[0026]

When the taste-improving agent of the present invention serves and functions
as the body 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
the sterol and/or the sterol ester.

10027]

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 Oil Corn 0il 0.5g Diluted AATG 0.5g 0.5¢g Diluted sterol ester 0.5g 0.5g Boiling water 1509
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 '

Comparatiyﬁe@fgpgp%}&r%qg di2rshowing a synergistic effect. [0057] [Experiment 5]

[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 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,

[0029]

When the taste-improving agent of the present invention serves and functions
as the acid 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
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 faste ingredient contained in the foods and
drinks as long as it is edible one, including sugar glucose, 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.



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 16:Diluted AATG; and Example 5:Diluted sterol ester
+ Diluted AATG, Example 6:Diluted Riceterol ester + Diluted AATG. Diluted Riceterol:"RiceterolTm"
ester diluted with corn oil to a final ester concentration of 0.5 % by weight [0058] RiceterolTM
manufactured by TSUNO CO., LTD. A mixture of esters of phytosterol and triterpene alcohol with
fatty acids, BB?% ed 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: [0359] PrasRibjBeRRs Wil Rechrasariepigingg ia 1am detaibyitisosfeirneesds Isofuco
0.9% 7-StigheafBIRWiGly divaneriet 1 Qvakh2 shdlathplenbel hi%typclolsannlting 2 t8chmigaiarrow

sense 227343%%%%%%%9%?&'@@@%%@39“‘ 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-panefistanhe results are shown in Table 11.

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

@ Diluted AATG: AATG 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 % (a free sterol concentration of 56 %) diluted with
corn oil to ifs 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 concentration of 0.5 % by weight

[0035]

Phytosterol manufactured by Yashiro Co..Ltd.

& Starting material:
Mixture of the scum of soybean and rapeseed (the ratio of 86.14:13.86)

® A total sterol 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 to ester exchange reaction with enzyme to

give sterol ester, followed by molecular distillation.

[0036]

Sterol ester content of 92.1% (a free sterol concentration of about 56.4 %)
Composition of sterol esters, and free stercls in parentheses manufactured by
Yashiro Co.,Lid:

Brassicasterol 5.3 % (3.0%);

Campesterol 26 % (14.6 %),

10



[0061] [Table 10] Compa rative Examp 1e13 Compa rative Examp 1el4 Compa rative Examp le. 15
Compa rative Examp 1el6 Examp le. 5 Examp le. 6 Water 197.9g 197.99g 197.99g 197.99g 197.4¢g
197.4g Salt 1.6g 1.6g 1.6g 1.6g 1.6g 1.6g Oil Corn oil 0.5, Diluted AATG

Stigmasterol  18.9 % (10.7 %); and
p-Sitosterol 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:
Comparative Example 2.
Comparative Example 3:
Example 1:

Corn oil only (control);

Diluted sterol ester;

Diluted AATG; and

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 resulis
are shown in Table 2.
[C039]
[Table 1]
Comparative | Comparative | Comparative | Example
Example 1 Example 2 Exampie 3 1
Water 179.5g 179.5g 179.5g 1799
Sugar 20.0g 20.0g 20.0g 20.0g
Corn oil 0.5¢
O ™ Hiuted AATG 059 0.5g
Diluted sterol ester 0.5g 0.59
[0040]
[Table 2]
Comparative | Comparative | Comparative Example 2
Example 1 Example 2 Example 3
Strength of + + ++ +4+4+4++
sweet taste

[0041]

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

11




0.5g 0.5g 0.5¢g Diluted sterol ester 0.5g 0.5q Diluted Riceterol ester 0.5g 0.5g [00621 [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
recoghized 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: Corn oil only (control);
Diluted sterol ester;

Diluted AATG; and

Comparative Example 5:
Comparative Example 6:

Example 2: Diluted sterol ester + Diluted AATG.

Chocolate spread: Chocolate cream manufaciured by Meiji Dairies
Corporation

[0043]

As shown in Table 3, each of Comparative Examples 4~6 and Example 2, and

chocolate spread were weighed and mixed with each other. The resuiting

mixture was subjected fo a sensory evaluation by five taste-panelists. The
results are shown in Table 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 Corn oil 0.5g
Diluted AATG 0.5g 0.59
Diluted sterol ester 0.5g 0.59
[0045]
[Table 4]
Comparative | Comparative | Comparative Example 2
Example 4 Exampie 5 Example 6
Strength of + + et +++++
sweet tasie

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 16 wherein the ATGG was added in addition to the salty taste-enhancing effect. On the other
hand, the Ié\%a}ste 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 WRIEhaWRSIJES P EBRGIT RNRCEVAT PREQTNIZSH Bl CATRBGHING) EEIRRI&rative
Example 18:Dvwtedistérnal astes] Gatepavady caBdathpke $6&Exluted iaARGaacidd effaplewaBiluted sterol

ester + Dilyied, 04 G fORERIRAARRUR K SAPRE BSHHGRIFK BRSNS GOWRs MAREERCISRcRY Ajinomoto

CO.,, Inc. [0065 . . .
[othe 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 Hokkaide Condensed Milk
manufactured by Snow Brand Milk Products Co.,Lid.

[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 | Comparative | Comparative . Example
_ Example 7 Example 8 Example 9 3
Condensed milk 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
[0050]
[Table 6]
Comparative | Comparative = Comparative Example 3
Example 7 Example 8 Example 9
Strength of + + ++ R

13




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 results are shown in Table 13. [0066] [Table
12] Comparative Example. 17 Comparative Example. 18 Comparative Exam le. 19 Example.7 300
300 300 300 Condensed Soup 5.0g 5.0g 5.0g 5.0g Oil Corn 0il 0.5g Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.5g [0067] [Table 13] Comparative Example. 17 Comparative Example. 18

| sweet taste | l | [ |

[0051]

While no sweet faste-enhancing effect was recognized in Comparative Example
8 wherein the sterol ester was added, a sweet taste-enhancing effect was
recognized in Comparative Example 8 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:

Corn cream soup powder:
Ajinomoto 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 Example 4,

and soup powder were weighed and mixed with boiling water. The resulting

mixture was subjected to a sensory evaluation by five taste-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 19.89g 19.6¢
Oil Corn oil 0.59
Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.5g 0.5g
Boiling water 1509 150g 150g 1509
[0055]
[Table 8]

14



Comparative Example. 19 Example.7 Strength of salty taste +---,++ ++ +++++ 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 enhancing effect. On the other hand, the salty taste- enhancmg effect Was more increased in

Example Zthan-in-Comparative Examples 18 and-19. showi xperiment
7] Evaluation with margarih BR{ 3 {Re adRTBRASPIYET G & =xample
XS5 EX@pend! g

20: Comparative Example/2 tive j)

Products CoStRreHhooi only (coﬁtrol) Diluted stéfol ester [ | ester +
Diluted AAT@‘.WQQLWWT manufactured by Snow Brand Milk of

Comparative Examples 20-22 and Example 8, and margarine were Welghed and mlxed with each
other. The resulting mixture was subjected to a sensory evaluation by five taste-panelists. The results
are shown \[; O‘éa] le 15. [0070] [Table 14] Comparative Example. 20 Comparative Example. 21

Comparative mple. 22 Example.8 Margarine 20.0g 20.0g
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 tasie-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;

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 fatly 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



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 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 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 syrqelgbm, eu? £ %UID] ltx“’“””ﬁ'é"zj =
addition of AAFG-and-stet " DLCI) ~Comparatygdexar
Example 25: E Xa:”‘l"lplc 9. \.,l-f UaIAVIIIUggI \.,U|0| }UIII
and Diluted steref cou:l_(; S.{:gum&:é.l AR ||a|Usz}6Lu|c

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]

aluation with vinegar solution (Effect of the
ple 23: Comparative Example 24: Comparative

(control); Diluted sterol ester; Diluted AATG;
d by Mizkan Corporation

As shown in Table 10, each of Comparative Examples 13~16 and Examples 5
and 6, water and common sait 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 le. 5 le. 6
Examp | Examp | Examp | Examp
le13 le14 le. 15 le16
Water 197.9g | 197.9g | 197.9g | 197.9g | 197.4g | 197.4g
Salt 1.6g 1.89 1.6¢ 1.69 1.69 1.69
Ol Corn oll 0.5g
Diluted AATG 0.5g9 0.5g 0.5g
Diluted sterol ester 0.5g 0.5g
Diluted Riceterol 0.5¢g 0.5¢9
aster
[0062]
[Table 11]
Comparative | Comparative | Comparative | Comparative | Example | Example
Example 13 | Example 14 | Example 15 | Example 16 5 6
Strength + ot +—tt ok +4+4+++ 4+
of salty
faste
Effect of - - - ++ ++ ++
inhibiting

16




[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 Comparative Example. 25 Example.9 Water 179.5g 179.5q 179.59 179q
Vinegar 20.0g 20.0g _.fl Oil Corn 0il 0.5g Diluted AATG 0.5g 0.5g Diluted sterol ester 0.5g 0.5g
[0076] [Table 17] Comparative Example 23 Comparative Example 24

the
harshness
due {o
salty tasie

[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 saity 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 recognhized 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.

j00B4]
[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 results are shown in Table 13.

[0066)
[Table 12]

Comparative | Comparative | Comparative | Example.7
Example. 17 | Example. 18 : Example. 19
Water 300g 300g 300g 300g

17



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 sense of richness and
strength of acid taste were also increased in this Comparative Example. In Example 9, the harshness
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28 =Xampre 1Ho-Fomate-Satce: Corn

oil only (control); Diluted sterol ester; Diluted AATG; and Diluted sterol ester + Diluted AATG.
manufactuf@@®g] KAGOME CO., Ltd. [0079] As shown in Table 18, each of Comparative Examples
(3]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

26-28 and

19. [0080}{

[Tahle ’IR1 (‘nmnamn\/p Fynmn e 26
"Comparative | Comparative | Comparative Example.7
Example. 17 | Example. 18 Example. 19
Strength of + e ++ IR
salty taste
Effect of - - ++ ++
inhibiting the
harshness
due to salty
taste
[0068]

Although a salty taste-enhancing effect was recognized in Comparatlve
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-enhancing effect.

On the other hand, the salty taste-enhancing effect

was more increased in Example 7 than in Comparative Examples 18 and 19,
showing a synergistic effect.

[0069]
[Experiment 7]

Evaiuation with margarine (Effect of the addition of AATG and sterol ester)
Comparative Example 20:
Comparative Example 21:
Comparative Example 22:

Example 8:

Margarine (Fast spread):

Products Co.,Ltd

Corn oil only (control);
Diluted sterol ester;
Diluted AATG; and

Diluted sterol ester + Diluted AATG.

“Neo-Soft” manufactured by Snow Brand Milk

As shown in Table 14, each of Comparative Examples 20~22 and Example 8,
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Comparative Example 27 Comparative Example 28 Example 10 Tomato Sauce 20.0g 20.0g 20.0q
20.0g Oil Corn 0il 0.5g Diluted AATG 0.5g 0.5g Diluted sterol ester 0.5g 0.5g [0081] [Table 19]
Comparative Example 26 Comparative Example 27 Comparative Example 28 Example 10 Effect of
inhibiting the harshness due to acid - - ++ ++++

The resulting mixture
The results are

and margarine were weighed and mixed with each other.
was subjected to a sensory evaluation by five taste-panelisis.
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 0.59
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: Corn oil only (control);

Comparative Example 24: Diluted sterol ester;

Comparative Exampie 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
synergistic effect. The same increase was also found in salty taste. [0083] [Experiment 10] Evaluation
with intermglﬂgﬁ] enriched sauce (Effect of the addition of AATG and sterol ester) Comparative
Example 28 ehvaihdnlyéotmtial),czom pirStveaxativpl E2arBiiiste @ Ste26| aste E XGomppau@itive
Example 33, QiAo AY R PHUIRELaiRAR FRigl LAdAGT (3 dnizmediary
Enriched Sauce: m lifgzc ured by BULL-[%)G _S.ALéCEq ,LTD %)154] As shown in Table 20, each of
Comparati#@@xﬁh%?e ©RE SRG BN ANRUEIAh AR ESIS AR Y shURd TS #ifyhed and
mixed withsfemshkrothdaliad fesulting mixture was subjected to a sensory evaluation by five
taste-panelists. The results are shown in Table 21. [0085] [Table 20] [W2 0] . Comparative Example 29
Comparatist?é;j\mple 30 Comparative

[Table 16]
Comparative | Comparative Comparative | Example.9
Example. 23 | Example. 24 | Example. 25
Water 179.59 179.5¢0 179.5¢g 179
Vinegar 20.0g 20.0g 20.0g 20.0g
Oil Com ol 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 fo acid
taste
Increase in - - ++ +bbtt
sense of
richness
Strength of - - ++ +4+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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Example 31 Example 11 Intermediary Enriched Sauce 50.0g 50.0g 50.0g 50.0g Oil Corn oil 0.5g
Diluted AATG 0.5q 0.5q Diluted sterol ester 0.5 0.5 [0086] [Table 21] Comparative Example 29
Comparative Example 30 Comparative Example 31 Example 11 Effect of inhibiting the harshness due
to acid taste ++ ++++

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: Diluted AATG; and

Example 10: Diluted sterol ester + Diluted AATG.

Tomato Sauce: manufactured by KAGOME CO., Lid.

{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
resuits 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 oil 0.5¢
Diluted AATG 0.5¢g 0.5g
Diluted sterol ester 0.59 0.5g
[0081]
[Table 19]
Comparative | Comparative | Comparative Example 10
Example 26 Example 27 Example 28
Effect of - - e oo
inhibiting the
harshness
due fo acid
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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 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 moretggtg-:-aseo than in Comparative Examples 30 and 31, Showing a synergistic effect. The
same inc eage: '8{" found T salty taste {0088] [Experiment T Evaluafion Wil Salt Solution
(Effect of the g{éof AATG) Comparative Example 32: Comparative Example 33: Comparative

Example 3

IVE
ester; DI|LIteJ¥ i g

sterol ester + Hﬁ%‘f@nd

Exampte 35 E
d Diluted and oxid

pxidized AA. [0G

ampte 12 Exam

89] As shown in

zed M; and Dilut

ed sterol ester +
Table 22, each

te I3 omoil onty (Cpnppl); Diluted sterol

Diluted AATG. Diluted
bf Comparative Examples

32-35 and DRIGR ¢ and-13 waterand common satt were mixgg. The Tesultigg pyixture was boiled
inapan an ? g 2 for a sensory evaluation by five taste-panelists. The results are shown in
Table 23. m"vUJ [rabte-22}-Compar-ative Example-32 Comparative Exampte

[0082]

No effect of inhibiting harshness due to acid faste (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 29:
Comparative Exampie 30:
Comparative Example 31:
Example 11: '
Intermediary Enriched Sauce:

Corn oil only (control);

Diluted sterol ester,;

Diluted AATG; and

Diluted sterol ester + Diluted AATG.
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 resulting mixture was subjected o a sensory evaluation by five
taste-panelists. The results are shown in Table 21.

[0085]
[Table 20]
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33 Compar ative Example 34 Compar ative Example 35 Example 12 Example 13 Water 197.9g 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
[#20]
Comparative | Comparative | Comparative | Example
Example 29 | Example 30 | Example 31 11
Intermediary Enriched 50.0g 50.0g 50.0g 50.0g
Sauce
Oil Corn oil 0.5g
Diluted AATG 0.5g 0.5g
Diluted sterol ester 0.5g 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 + + ++ ++++
salty taste
Increase in - - ++ bt
sense of
richness
Strength of - - ++ e
acid taste
[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
recoghized 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 oxidation of AATG)
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oxidized AA 0.5g 0.5g Diluted sterol ester 0.5g 0.5g 0.5g [0091] [Table 23] Comparative Example
32 Comparative Example 33 Comparative Example 34 Comparative Example 35 ' Example 12
Example 13 Strength of salty taste 4-4+ ++ +++ 4+44+ +++++++ Effect of inhibiting the harshness
due to salty taste +4

Comparative Example 32:
Comparative Example 33:
Comparative Example 34:
Comparative Example 35:

Corn oil only (control);
Diluted sterol ester;

Diluted AATG; and

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 {aste-panelists. The
results are shown in Table 23.
[0080]
[Table 22]
Compar | Compar | Compar | Compar | Example | Example
ative ative ative ative 12 13
Example | Example | Example | Example
32 33 34 35
Water 197.9¢ 197.9g 197.99 197.9g 197 .49 197 4g
Salt 1.69 1.69 1.69 1.69 1.69 1.69
Qil Corn oil 0.5g
Diluted 0.5g 0.5g9
AATG
Diluted and 0.5g 0.5g
oxidized AA
Piluted sterol ester 0.5g 0.59 0.5g
[0091]
[Table 23]
Comparative | Comparative | Comparative | Comparative | Example | Example
Example 32 | Example 33 | Example 34 | Example 35 12 13
Strength of + b g e P e
salty taste
Effect of - - ++ ++ ++ ++
inhibiting
the
harshness
due to
sally taste
[0092]
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++ ++ ++ [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 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 3 in the Qxidiz A e t ng. t was more
increased %@%ﬁr@%leﬁfﬁ@n i%c%ﬁgégﬁgi%ﬁﬁp%?%%n 3815@%%}\%”% %@?ﬂ%ﬂgeffect. The
salty taste RN FEREIR SRS HFH AR 855 Arsr dh 2RLYSIRRE? é@ér%@ﬁ?fﬁ@%fﬁ@zed AA were
added, shdwinghesynemsstitheffecrf3006] fikpenmoe it 18 Tasteatrie vimsj e flediiadodpeaste
improver apg#ffch o keapingRpdyipriedRdrthieed RRdyrasieMRRAYERE Rlkialinaiyeasensory
test: In sensory evaluation b ensory test, the improvement of body taste rgfers to the increase in
“strength oFARUG ARG IAIRT LRI SRAPEH o oF SheNASe SHRUET ) GesBIRARIOfof
"goodnessotdiapig”, Sdoodhiessiof tésre" Ahd Govdsesadsiedteithsrddiigpedtvelye Tis@leanings of
the symbolg &es-ayhaAtipg 2e2s 9o wankesAr/essprefdablaigareentrorhg: darysame

degree as contral: 0; stronger.or more preferable. ontrol; a X tr h more
preferable %é%r? ‘Sﬁrﬁ?&?& Qﬁ c;z/t(% ero?umaﬁf%féﬂ%zgéa%%y \}hsr%?)(gg@%&éhag\%%g{g%r%ster
content of 91848 e BfisiBRENCaNBERIBAII®6 %) was used as sterol ester. [0096] Effect of sterol
as body-taste enhancer Body-taste improver was prepared by mixing the long-chain highly

unsaturatefbgg 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% AATG/corn oil Comparative Example
37 0.25% ARTER AN BRI NS 13PEE RSN MES SPRR éﬁlﬁf&a@ﬁ‘ér}‘&o%ﬁ%?l’@%%?p?@% H.5%

AATG+50ppomsteratiestéemmpleis E33mpt: 38,0 S5%wWind G+ 5e0prgistiteriiasiter/tben sillgxample 17
0.5% AAT G2000RPM RIBIH SRIGHEURRY FXERARPIS 920 Aerd Giooporne sisralrrpigecorn oil

[0098] [Ta%l%é%g ﬂ%ggeogdded, 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 foliows:

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]
FPhytosterol manufactured by Yashiro Co.lLtd. having sterol ester content of
92 % (a free sterol concentration of 56 %) was used as sterol ester.

[0096]
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Comparati ye Example 36 Compa rative Examp le 37 Examp le 14 Examp le 15 Examp le 16 Examp
le 17 Examp le 18 Concentrationof sterolester 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 2.95.85.85.85.8 2.9
Concentrationof Sterolesterat eating time (ppm)

Effect of stero! as body-taste enhancer
Body-taste improver was prepared by mixing the long-chain highly unsaturated
fatty acid and/or the ester thereof, the stercl ester and vegetable oil (corn oil).

[0097]
[Table 24]
Body-taste improver
Comparative 0.5% AATG/com ol
Example 36
Comparative 0.25% AATG/corn o
Example 37

Example 14 0.5% AATG+5ppm sterol ester/corn oil
Example 15 0.5% AATG + 50ppm stercl 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 | Compa | Examp | Examp | Examp | Examp | Examp
ve rative le 14 le 15 ie 18 le17 le 18
Example | Examp
36 e 37
Concentration of 0 0 5 50 500 5000 500
sterol ester in oil :
{ppm)
Concentration of 0.2 0.1 0.2 0.2 0.2 0.2 0.1
AAIn oil (%)
Concentration of 58 2.9 58 5.8 58 58 2.8
AA at ealing time
(ppm)
Concentration of - - 0.01 0.14 1.35 13.5 1.35
Sterol ester at
eating time (ppm)
Strength of flavor - X A O @ © O
Goodness of - X ay ® @ (@) O
flavor
Strength of taste - X JAN © ® @ O
Goodness of taste - X A © © © O
Strength of - P VAN © © @ O
aftertaste
Goodness of - X AN O O O O
aftertaste

26



0.01 0.14 1.35 13.5 1.35 Strength of flavor x A 0 0 0 0 Goodnessof flavor x A 0 0 0 0 Strength of taste
X A 0 (c) (c) 0 Goodness of taste x A (c) (c) 0 0 Strengthof aftertaste x A0

[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 Comparative Example 36. |t 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.



0! 0 0 Goodnessof aftertaste x A 00 0 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 PA 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-imprqyj : t enhanced in Example 14 where the sterol concentration in oil was 5
ppm (0.0lqp)fé[ﬂngtggggéir%%t%l'rﬁ%. 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 AA1conkéastatiomp{O\irks agfethifdn fGodyparativdrisanopie 86nd\th &irig-chamedighie. A
taste-improving,agentfacopds and AapkssogPEsieg minaarchiin bighbransatisriadiatiy acid and/or
an ester thereof, and a sterol and/or a sterol ester. 2. A taste-improving agent according to Claim 1,
wherein the Iohegs- ain highly unsaturated fatty acid and/or an ester thereof is subjected to oxidization
treatment. 3. AAdesiarprIvigageanhecorliBiggolC Eiain br ehaisdndhatenpraeinaidhihly
unsaturated fafiy,ggidrigad Fafyonsicchain/Biokly wsstuiatesdpity scifledted tastexiaRENIAY agent
according to ar}yeeré:)ftCIaims 1 - 3, wherein the long-chain highly unsaturated fatty acid is
arachidonic acig- &' A %Ste-improving agent according to any one of Claims 1 - 4, wherein the
long-chain higHlytastediiatedinapeaid reaeriivg ok miErdorjahiskheset tisHeag s @ibroving the
taste of foods anghtlyinksaqmpisi Tataddiog the dastedmprovitgargigidgcordiag tetadyfathe of Claim
1-5 to them. 7.59 ds and drinks having an improved taste by the method according to Claim 6. 8. Use
of a combination of a lgng-chain highly unsaturated fatty acid and/or an ester thereof, and a sterol
and/or a stérol @RS IGIHRIINGhAFBIINBCIENTS 9B QAA GfikaIms 1 — 3, wherein the

long-chain highly unsaturated fatty acid is arachidonic acid.

5. A taste-improving agent 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 faste of foods and drinks comprising adding the
taste-improving agent according to any one of Claim 1-5 to them.

7. Foods and drinks having an improved taste by the method according to
Claim 6.

8. Use of a combination of a iong-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.
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