PCT/J P2010/63828 DESCRIPTION TITLE OF INVENTION:TASTE ENHANCING AGENT Technical
Field [0001] The present invention provides a taste enhancing agent which enhances sweetness,
saltiness and/or umami, a method of improving taste of food by enhancing sweetness, saltiness and/or
umami, and a food product with reduced salt or sugar therein for preventing lifestyle-related diseases.
Background Art [0002] In April, 2008, the Ministry of Health, Labour and Welfare introduced a new
medical checkup system aiming at prevention and amelioration of metabBﬁE’%@"rPdPéﬁ‘?‘?@Efvisceral fat
syndrome) for insured individuals aged 40 aR8S¢WRFBiRINtheir dependents among those who are
covered by medical insurance (national health insurance, employee's health insurance), and imposed
an implementation of medical checkup and health guidance upon health insurance unions. According
to the nationairsurvey soreiucted:-by the MxEsEERHMRahGLakaeT and Welfare, one in two males aged
40 to 74 and one in five females aged 40 to 74 have "metabolic syndrome" or pre-metabolic syndrome,
which estimatBQHE8dSH million people having metabolic syndrome or pre-metabolic syndrome.
[0003] Metapplic syndrome is thought to trigger lifestyle-related diseases such as myocardial
infarction, cerebral apoplexy and the like, which tend to directly cause death. Prevention of
lifestyle-related diseBaseBreesu S Eioa RyEadRt AVt SPRAPSHIAHE Sl S8NERGH) BYRSEERSE or improved
diet. In contragt; 19 exgisize. Qruhie Uading e may b ficuln disianhahis candagssioly prevent
lifestyle-related diseases such as hyperlipidemia, abnormal glucose tolerance and hypertension by
cutting back extinighcdloriemmeiatmdandoddueing didtasguetdiatof seghuireehidoidec{o004¢)
PCT/JP20104_638 8 | 'g%.meet the consumers' need of reducing such dietary intake of sodium
chloride, foo 1fr?f’ UrsttTerEhave been extensively developing products with reduced- or low-salt.
However, singabkgedueing salt content causes a problem of spoiling a balance of taste. In order to
solve this problem, a method of using a salt substitute such as potassium chloride has been
attempted, bl?¥Shows a problem of reducing taste due to extra taste such as bitterness. [0005]
Moreover, a methodiphprevidirgiewisalt-fopdiand, driskwith wehascessalinessshasirlso been
attempted. Methods of adding koji hydrolyzate (Patent literature :!F.zélsaturated aliphatic monocarboxylic
acid (Patent Ehesiam RS W LB RISE aPA T itfaife strstPintrhermtré Ay amino acid
and succinic é}@&l&ﬁ%@&%h&@éﬁ%%&% ASPINERS:ARNARGRY ingirdigothrve hesnJaroposed.
However, each of them gives characteristic taste and/or smell, causing a problem of spoiling a flavor of
food and drinkel rotleeep drte mietiterainmens: Gaetidgadhentrarchguaiersesdierihdisetigise has been
proposed. However, trehalose is difficult to be used i tq?e1 food, havi low water nt because of
its low solubilﬁ%/gi rlln\ll\‘?aoﬁ‘?a%j 4s Wi Flgg’% %mf)%c?rtb s%ﬁ%ﬁ?tf i th ranncc)iut eéil\gl% elo%cre; %%%%ﬁ%ﬁiterature 6,
provided is a methaed cfienhancingdsaltiness hyia@dding sorbiidlcadsuyg e Nooioy aHegtBweetness in
its nature, and/or highlyé)rgli/cosylated and reduced4 tarcg sg up. Ho e\%er,é't is n%tﬁgtffi?ifnt in terms of
prevention of B Y VARG oS8 ABAE SRS GEFBSRYAIAEL ATE A4dEH TI00512° “OR fhie other hand,

are duded.
in Patent LitefatdretpiRmesssdomethe defimprandrgntasie: ok faadewihady daste2impnaving agent
having as active ingredients decomposed products of long chain highly-unsaturated fatty acids or an
extract theredicanlhiaNas RAEBRlseME RS TR T HREFRIISHENTE R Bntained in the decomposed product,
the number o (%gl?on atoms is preferably 10-15, and among others, more particularly an aldehyde
having two or more double bonds is preferred. Moreover, it is not described therein that taste such as-
sweetness can be edfiasiodid winlsamstassubystaliicts siggsradissallemlepionéiesézin Bebretfuced. [0007]
Moreover, in Patent Literature 8, a low.fat and oils;containi ux i

P CTI9P 2010 T Ay o R P e it o ACREE IS el e
rouxcontainingrevtarge ahituniofdatdddaikisupies tHavgever lisisghavaboverinvertisriigio solve a
problem unique to, roux, it will require starch and a thickening suhstance to maintain its texture.
Moreover, altfiSugH IiHear §%’ﬁfréﬂ%‘d anpiAtERias efalé%?ﬁra\#ﬁﬁﬂ?f §I¥a%r€3nm§¥g%rﬁs£§rtgu§§entioned for
aldehydes, it isgwey descobeshihereipdhat ey rasenhinesciastt inteysilipadicaiedute a taste
substance such as sodium chloride. [0008] In Patent Literature 9, proposed is a method of

manufacturing AR GHFGTED b RF P S ki g PAdka o Bt SPESENTE5r & S48y agent and
an antioxidizing.agent. 10 ihe §pecifieation thereof, saturated aldehydes such as n-pentanal, n-hexanal,
n-heptanal and n-nonanal are described as ingredients contained in the obtained flavoring mixture.
Moreover. in P&t Literature 10, disclosed is a flavoring composition which can be obtained by
oxidation of fatty acid other than milk fat and the like. It is described therein that ingredients contained
in the flavoring composition include alkanals having 5-12 carbon atoms. However, it is not described
therein that any of them can enhance taste intensity and can reduce a taste substance such as sodium
chloride. Prior Art Patent Literature [0009] Patent Literature |: Japanese Patent Application Laid-open
No. Hei 2-53456 Patent Literature 2: Japanese Patent Application Laid-open No. Hei 5-184326 Patent
Literature 3: Japanese Patent Application Laid-open No. 2004-275097 Patent Literature 4: Japanese
‘Patent Application Laid-open No. 2002-345430 Patent Literature 5: Japanese Patent Application

Laid-open No. Hei 10-66540 Patent Literature 6: Japanese Patent Application Laid-open No.
2720NQ_-00AR2A Pateant | itaratiire 7°- \WO2005100ARRA Patant | iteratiire Q° 1ananeace Patent Annlicatinn



PCT/JP2010/63828 SUMMARY OF INVENTION Problem to be solved by the Invention [0010]
Therefore, an ingredient remains to be found which sufficiently enhances saltiness, sweetness, and/or
even umami in cases when salt or sugar contents in food are reduced for the prevention of
lifestyle-related diseases. In view of these problems, a purpose of the present invention is to provide a
taste enhancing agent to obtain sufficient saltiness and/or sweetness even in cases when salt or sugar
contents in food are reduced for the prevention of lifestyle-related diseas&s:TMezng/48egdlve the

Problem [0011]  ThepreseninveRrors-have canductadhextensivestugiesda-rchienethe above
purpose, and found that linear aliphatic aldehydes having 3-10 carbon atoms and linear aliphatic

alcohols havifig4 1o aryss dterm Sevnier iy Hotlsrelsene siebifie 8éthsiiiteds A urami by
themselvess, show.an el claf Shanclpg S WeR e S SALD S AL HMaAMmi.INGrely campleting the

present invention. [0012 The present invention is related to a taste enhancing agent comprising
one or more activevingredismsidele ctediiomilinearati hdtittattelde sdwving Seddedron atoms and

linear aliphatic alcohols having 4-10 carhon atoms. [001 %] The linear aliph ti(g aldehydes for the
taste enhanci??ﬁnaagteeﬁ]?%?sb ﬁpe%(%i}% ﬁf g?f??énté)grﬁ%%ecé}gﬁf?) g‘%ﬁct%fé%ﬁyﬁteess.u (g%iﬁ]t emesR'/Ioreover, the
linear aliphatimaddehydes for the taste enhancing agent preferably have 5-7 carbon atoms, and more

preferably is n-hexanal. [0015] The linear aliphatic alcqhols for the taste enhancing agent are

preferably unsaturat¥ Bt AP0/ 338 Hs A SRl 1 GSRSEUET TGS MR ar aliphatic

alcohols for thgpbave.aahaneingagsnt prefeiablyohanabri.aarberatomswandmaraaeferably is |
-octen-3-ol. [0017] The "taste enhancing” according to the above taste enhancing agent is

enhancementiiRgaRiMosscaeBinask dRafdH LiEHTC[Ob I8TminoMIgFEovdY, 2Pk PravEMFiAvention
relates to a methad efeducing sall andipr stgasisage indfopebyraddingdafpodsone @r more

substances selected from linear aliphatic aldehydes having 3-10 carbon atoms and linear aliphatic
alcohols havisgiesOeobatroreg aingresiooheje beqheviimessdthe Btiftistic eleferidés®f theeabove method

are preferably saturated linear aliphatic aldehydes, [0020] ... Mogeover, the linear aliphatic aldehydes
of the above %lémf gée lﬁlr(é%%%%?y %%\%eﬁg-%a%é? Srgratoms, g%o Ww%e pr%ferably IS n-hnekanal. [0021]
The linear aliphagiccatdohielaof the mbbwe dhethodisregbieterabhe unbatuedtiedbinearatsahols. [0022]

Moreover, the linear alil%hfltic_alc _hggjo the 3?;30%3 Q%[p%‘:lﬂ reﬂ%%@?’ have 6-8 carbointgatoms, and
he :

more preferably 1§ T-d8&h2%.51° © ¢ Wigimoun fineal Aliphatic aldehydes tontained in

the food of the,abeuemethod:is-prefesably & 0R3-LORBMRPM HMeisuprefalably@, 011460 ppm, and
even more preferably 0.1-1000 ppm. [0024] Moreover, the amount of the linear aliphatic alcohols
contained in th’éef%@ éf ?Ffé(‘qgél'?ﬁ] rppzm ggggcmg saltiness by adding sorbitol, a sugar alcohol

having sweetness in its nature, and/or highly glycosylated and reduced starch syrup.
However, it is not sufficient in terms of prevention of lifestyle-related diseases since
carbohydrates are added.

[0006]

.On the other hand, in Patent Literature 7proposes a method of improving taste of
food, a body taste-improving agent having as active ingredients decomposed products of long
chain highly-unsaturated fatty acids or an extract thereof. However, disclosed i.s that for the
ingredients contained in the decomposed product, the number of carbon atoms is preferably
10-15, and among others, more particularly an aldehyde having two or more double bonds is
preferred.  Moreover, it is not described therein that taste such as sweetness can be enhanced
while taste substances such as sodium chloride can be reduced.

10007]

Moreover, in Patent Literature 8, a low fat and oils-containing roux is proposed, the
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above method is preferably 0.01-1000 ppm and more preferably 0.1-1000 ppm. [0025] Moreover,
the present invention relates to a food product in which salt and/or sugar usage therein is reduced by
adding, to the food, one or more substances selected from linear aliphatic aldehydes having 3-10
carbon atoms and linear aliphatic alcohols having 4-10 carbon atoms. Advantageous Effect of the
Invention [0026] The taste enhancing agent of the present invention improves taste of food by
enhancing sweetness, saltiness and umami, and the method of the preserCTniFentigssgadvides a food
product havingfegucad-sahion skgakcontenttheren fas the prevention aldifestydaralated diseases.
BEST MODE FOR CARRYTLNG OUT THE LNVENTION [0027]  The taste enhancing agent of the
present invenfiés eBATBrideelone Gl intie acHORsHGrat Bh i SEI @Y Warmitindxs ARFIRYTR aldehydes
having 3-10 cgrhen @tams andilineghrlinhrlc.alcenRiSIavind iR £ahenIAMS- Arhe active
ingredients for the taste enhancing agent, two or more substances may be selected from either the
linear aliphatitleidebydédoethénine srtalipliattraibs hdlishpies e onanbrd sulistaritessnigy be selected
from each of fhe inedaliphal.aldehydes apd e linan AIIRLALL alselols, [0928L,,, ,fhe above
linear aliphatic a de“hy es prelyerablly have 5-7 carbon atoms, and more preferably Is n-hexanal.
Sufficient effecisreanrnotbe abtainedirhcasedomlingaridliphatic aldehydes having the number of carbon
atoms other than the above-mentioned number. [0029] The above linear aliphatic alcohols
preferably hat®'&-8 carbon atoms, and more preferably is 1-octen-3-ol. Sufficient effects cannot be
obtained in case of liRgaialiphaticraleohesbawngritinaumiskotoanaratoms ethpsihan the
above-mentioned number. PCT/JP2010/63828 [0030] ~ Taste enhancing due to the taste enhancing
agent of the Jre8uftARGEHtIGHTS B HITaREEHTENY /T SaifBEL el Sat s igrtioraAsathi. altiness is a
taste sensed hen drsaihSHaSIANGE Sueh Al (Sediwm shipide)isdntredwars:inte she mouth.
Sweetness is a taste sensed when a sweet substance such as sugar, honey, maple syrup, erythritol,
trehalose or aspemtathes ifrodadee intertdettouthaistev e urhaimds Rprasie sersed when an
umanmi substange Such, 35 glpiami, acid Arnosinie Acidls.iniodced iR e, mouth,i0a31]
Although there is no particular limitation in the amount of the linear aliphatic aldehydes and the linear
aliphatic alcohglsddntaingdiinytheidlbdwe tasteréhhianemgtiagéke, theiamoutas rederalply such that the
content of actjve ingredients in the food will become the above content.when an ropriate amount of
the taste enhARETOS SRS (R SO R L Ay AR RO G SERAE S the present
invention mayHbe@acompasitiandossaulatesh with awdlianymagentsionie askadditisaywhichagan be used in
food. [0033] Examples of the auxiliary agents which can be used in the food include sacchar des
such as glucd&& iadrt<EPshIsReYE. HroMbgaiiiitSugar), galactose, trehalose, oligosaccharide,
sorbit, milk suggy, sycrose, white sugar, purified white sugar, erythritol, xylitol, sorbitol, mannitol,
paratinose, reduced paratinose, reduced malt sugar powder, starch syrup, carmellose, dextrin; carriers
or excipients S8ieh d¥EshEstarch, pregelatinized starch, partially pregelatinized starch, potato starch,
cornstarch, h){g@@ﬁypropyl starch, amino acid, kaoline, silicic anhydride, silicic acid, aluminum silicate,
sodium bicarbonate, calcium phosphate, monobasic calcium phosphate, calcium carbonate,
magnesium oRitke! Bligmimarh hydroxibactattypicidorlaidapehdrebkifafi§#aeid monoglyceride and
diglyceride, algohol, viscous paraffin, propylene alycol, ethylene gl Jgg ethylene glycol, glycerin;
binders such &gaéteél(r?j‘“s]}lg ?Hfg?ﬁ?gﬁggsei P(?lr[ﬁrs%é?rﬂiec ﬂ(?[eél/ u%ls(?éogénrefﬁ%l%%ﬂg |u%/n, methylcellulose,
hydroxypropyPaetilosenimg: Substiefacdnydndicypoopylcepd 08e 280/20539ropyl methylcellulose,
hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose PCT/J P2010/63828 acetate
succinate, caﬁﬁtﬁﬁ%ée?%?uﬁi{agﬁﬂvﬁzgﬂﬁ%g@?%ﬁr‘g’&%ﬁé{ﬁiﬂ %i’h ?@%ﬁﬁ%g% hydroxyethyl cellulose,
dextrin, pullulpReguieakakis; RewedRred-gumabis agaseekaindulirigaats such as synthetic
aluminum silicate, dried aluminum hydroxide gel, magnesium aluminometasilicate, dibasic calcium
phosphate, afliarbtie tisasideateis i sAosMistE ol RYE oY At d0edetable oil, polyethylene

glycol, light arydreus.silicie. agishosyatagtic aluminum silicate, stearic acid, macrogol, talc, magnesium
stearate, calcium stearate, hydrous silicon dioxide, sucrose fatty acid ester; lubricating agents;

disintegrating Ratpahtdeaeke 4slepyatsdificndinibasiomatdyteat Mo S0 ot ddbstituted
nydroxypropyigellion, G meliose. GAmelasR SR ARl pse.sediun. croscannellose sodium,
wheat starch, rice starch, corns arcﬁw, potato starch, partially pregelatinized starch, hydroxypropyl
starch, carbo®methigstech)sbhdines; BagactaniizZglifactants such as soybean lecithin, sucrose fatty
acid ester, polyoxyl stearate, polyoxyethylene polyoxypropylene glycol, sorbitan sesquioleate, sorbitan
trioleate, sorbitan monostearate, sorbitan monopalrhitate, sorbitan monolaurate, polysorbate, glyceryl
monostearate, sodium lauryl sulfate, lauromacrogol; solubilizing agents such as sodium phosphate; pH
adjusters such as lactic acid, gluconic acid, succinic acid, fumaric acid, citric acid, L-malic acid,
DL-malic acid, glacial acetic acid, acetic acid, glucono delta lactone, L-tartaric acid, DL-tartaric acid,
hydrochloric acid, sodium citrate, sodium hydroxide, potassium hydroxide, sodium bicarbonate,
sodium carbonate; emulsifiers; stabilizing agents; antioxidants; preservatives; wetting agents; coloring

agents. [0034] Examples of the food additives include grain based powder such as starch, fats
and nile emiileifiare thickenare Evamnlac nf the ctarchec inchiide cornetarch wavy cornetarch hiah



Moreover, the taste enhancing agent of the present invention may be a composition PCT/J
P2010/63828 which is combined with salty substances such as salt (sodium chloride); sweet
substances such as sugar, honey, maple syrup, erythritol, trehalose, aspartame; umami substances
such as glutamic acid, inosinic acid, which are taste ingredients to be enhanced. [0040] Moreover,
in the method of the present invention for reducing salt and/or sugar usage, one or more substances
selected from linear aliphatic aldehydes having 3-10 carbon atoms and lifédrr&RgHéERE#cohols having
4-10 carbon atoms are added in food. For ingredients which may be added, two or more substances
may be selected from either of the linear aliphatic aldehydes ar the linear aliphatic alcohols, or one or
more substances may be selected from BACH OFta mgﬁgﬁaﬂc aldehydes and the linear aliphatic
alcohols. [0044niem thine RbRYSJimeanalighatic aldehydes preferably have 5-7 carbon atoms, and
- more preferably is n-hexanal. Sufficient effects cannot be obtained in case of linear aliphatic aldehydes
having the nui?fHéF of carbon atoms other than the above-mentioned number. Moreover, the above
linear aliphatic alcohels,pr&fetanlhy Rave: 0:R £AROBAQMS «aRd m@{c@emgfé{&%g%alﬁ%&gn-3-ol-
Sufficient effects cannot be obtained in case of linear aliphatic alcohols having the number of carbon
atoms other thagethresaboie-gyantionadomastoehe ool 2] sugar Tiseas inépdofreredipediontiishatic
aldehydes in food according. to the present method is preferably 0.001-10000 ppm, more preferably
0.01-1000 ppi S e B R 7 o
achieved in casestushendhe-cdatenttiseidinnciubitediactiong péitieul arlsmelkod/aldebyides spoils a
flavor of the food in cases when the content is high. | 004? oreover, the content of the linear
aliphatic alcoliSf il 1685 at88tdiAY 6 ﬁlilémbr(‘éoé’é‘ﬁsml oY i€ B rEfaIEB Y 6. 5 FIOGHSH End more
preferably 0.1; Q9% phad t@steegnhancing effects can not be achieved in case when the content is
low, while the strong particular smell of alcohols spoils a flavor of the food in case when the content is
high. [0044] PEFIP3040HBSETBe™ Here, there is no particular limitation for target foods, which may
include, for e gmplle, fats and oils-containing foods such as soup, curry, jiao-zi (steam-baked meat pie)
and shaomai?Chinese-style steamed meat or shrimp dumpling); and foods which contain little fats and
oils such as clear solljs, msisot seigpondrse noricy rgpuvE k@S cogelipyMir elveumescalso include
iquid seasonipas Sch 4% SOLFAERANY SANGE: SENISCLYSeasaNINgs SHEP AR Migp paste: and
powdered seasonings such as pov\? ered soup included in a package of instant noodles and the like.
[0045] Modeohes, iswieg i sithstamces;rsalthisubstan pesandwenami sitibstancé srimfobd to be
taste-enhanced may originate frgm seaspnings such as sygar, salt, sodium glutamate; or from
ingredionts SULFRE aTURPATLe TG A s RG Ey COt e i HE 8. Exarmples
[0046] Examplesanslamparative examples of the present invention are shown below, but the
scope of the present invention is not limited to those. [0047] All sensory evaluation of taste was
performed by iPfiiAduals wearing a nose clip. The evaluation was performed by groups of three
individuals, and the spRrgs WArGaYREAGesk 1Q048L The: lallaning AldRlYABSMETe M thak propanal:
KANTO CHEMICAL CO., INC (32425-30) n-butanal: Wako Pure Chemical Industries, Ltd (025-03933)
n-pentanal: WeskoePipgedminsried e dinseribizsar wlipBir38dphndpeieting : 3516 RRORLISRICH{115606)
n-heptanal: T%%X% %#ﬁ&ﬂkCﬁL(LH&iyﬁawngﬁ?.-ld%%béﬁ%ﬁé) n-octanal: Tokyo Chemical Industry Co., Ltd.
(00044) n-decanal: Tokyo Chemical Industry Co., Ltd. (D0032) 2-hexenal: Tokyo Chemical Industry
Co., Ltd. (HO348)3R,4-decadienal: Wako Pure Chemical Industries, Ltd (040-20122)
PCTP201063E2D recalol o e L. 0, LISBBLIEIEsane: o0

: linear aliphatic aldehydes.

[6014]

Moreover, the linear aliphatic aldehydes for the taste ephancing agemt preferably
have 5-7 carbon atoms, and more preferably is n-hexanal,
[0015]

The linear aliphatic alcohols for the taste enhancing agent are preferably unsaturated
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To a 0.2% aqueous sodium glutamate (MSG) solution (= umami), a 0.8% aqueous salt (NaC1) solution
(= saltiness) and a 2% aqueous sucrose solution (= sweetness) were added 10 ppm linear aliphatic
aldehydes having 3-12 carbon atoms shown in Table 1, respectively. Sensory evaluation was
performed in which intensity of taste sensed when each of the aqueous solutions is introduced into the
mouth is defined as "Intensity of umami” for the aqueous MSG solution, "Intensity of saltiness" for the
aqueous NaCl solution and "Intensity of sweetness" for the aqueous sucroS& EERitGi#8ahe score of
aldehyde-freeaitasteltobensity was set to 3.0, and taste intensity upon addition of aldehyde was
evaluated as follows. The results are shown-in Table 1. 1.0: Much weaker 2.0: Weaker 3.0: Similar 4.0:
Stronger 5.0: WRIeh Stronger [0050] Table 1 aldehydes added The number of carbon atoms The

number of double bogids AGuBLHSM 2faralutiomAce HSINAChBAILHE A AU YRIbISHBHEIGSE solution
Example 1 n-propanal 3 0 3.5 3.5 3.5 Example 2 n-butanal 4 O

6-8 carbon atoms, and more preferably is 1-octen-3-0l.
[0017]

The “taste enhancing™ according to the above taste enhancing agent is enhancement
in saltiness, sweetness and/or umarni,
[0018]

Mo_feéver, the present invention relates o a method of reducing salt and/or sugar
usage. in food by adding, to food, one or more substances selected from linear aliphatic
aldehydes having 3-10 carbon atoms and linear aliphatic aicohols having 4-10 carbon atoms.
[0019]

The linear the aliphatic aldehydes of the above method are preferably saturased linear
aliphatic aldehydes.

[0020} _

Moreover, the linear aliphatic aldehydes of the above method preferably have 5-7
carbon atoms, and more preferably is n-hexanal.
[0021]

The linear aliphatic alcohols of the above method are preferably unsaturated linear
alcohols.
[0022]

Moreover, the linear aliphatic alcohols of the above method preferably have 6-8
carbon atoms, and more preferably is 1-octen-3-ol.
[0023]

The amount of the linear aliphatic aldehydes contained in the food of the above
method is preferably 0.001-10000 ppm. more preferably 0.01-1000 ppm, and even more
preferably 0.1-1060 ppm.

[0024]

Moreover, the amount of the linear aliphatic alcohols contained in the food of the
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3.5 3.5 3.5 Example 3 n-pentanal 5 0 4.5 4.5 4.0 Example 4 n-hexanal 6 0 5.0 5.0 4.5
PCT/JP2010/63828 Example 5 n-heptanal 7 0 4.5 4.5 4.0 Example 6 n-octanal 8 0 3.8 3.8 3.5
Example? n-decanal 10 0 3.5

PCT/JP2010/63828
above method is preferably 0.01-1000 ppm and more preferably 0.1-1000 ppm.

[0025]

Moreover, the present invention relates to a food product in which salt and/or sugar
usage therein is reduced by adding, to the food, one or more substances selected from linear
aliphatic aldehydes having 3-10 carbon atoms and linear aliphatic alcohols having 4-10
carbon atoms.

Advantageous Effect of the Invention
[0026]

The taste enhancing agent of the present invention improves taste of food by
enhancing sweetness, saltiness and umami, and the method of the present invention provides a
food producf having reduced salt or sugar content therein for the prevention of

lifestyle~related diseases.

BEST MODE FOR CARRYTING OUT THE INVENTION
[0027]

The taste enhancing agent of the present invention comprises one or more active
ingredients selected from linear aliphatic aldehydes having 3-10 carbon atoms and linear
aliphatic alcohols having 4-10 carbon atoms. As the active ingredients for the taste
enhancing agent, two or more substances may be selected from either the linear aliphatic
aldehydes or the linear aliphatic alcohols, or one or more substances may be selected from
each of the linear aliphatic aldehydes and the linear aliphatic alcohols.

[0028]

The above linear aliphatic aldehydes preferably have 5-7 carbon atoms, and more
preferably is n-hexanal. Sufficient effects cannot be obtained in case of linear aliphatic
aldehydes having the number of carbon atoms other than the above-mentioned number.

[0029]

The above linear aliphatic alcohols preferably have 6-8 carbon atoms, and more

preferably is 1-octen-3-0l. Sufficient effects cannot be obtained in case of linear aliphatic

alcohols having the number of carbon atoms other than the above-mentioned number.
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3.5 3.5 Example 8 2-hexenal 6 1 3.8 3.8 3.8 Example 9 2,4-decad enal 10 2 3.5 3.5 3.5 Comparative
Examplel Not added 3.0 3.0 3.0 Comparative Example2 n-undecanal 11 0 3.0 3.0 3.0 Comparative
Example 3 n-dodecanal 12 0 3.0

PCT/JP2010/63828
10030]

Taste enhancing due to the taste enhancing agent of the present invention is
enhancement in saltiness, sweetness, and/or umami. Saltiness is a taste sensed when a salty
substance such as salt (sodium chloride) is introduced into the mouth. Sweetness is 4 taste
sensed when a sweet substance such as sugar, honey, maple syrup, erythritol, trehalose or
aspartame is introduced into the mouth. Moreover, umami is a taste sensed when an vmami
substance such as glutamic acid or inosinic acid is introduced into the mouth.

[0031]

Although there is no particular limitation in the amount of the linear aliphatic
aldehydes and the linear aliphatic alcohols contained in the above taste enhancing agent, the
amount is preferably such that the content of active ingredients in the food will become the
above content when an appropriate amount of the taste enhancing agent is added in the food.
[0032] .

The taste enhancing agent of the present invention may be a composition formulated
with auxiliary agents or food additive which can be used in food.

10033]

Examples of the auxiliary agents which can be used in the food include saccharides
such as glucose (dextrose), maltose, fructose (fruit sugar), galactose, trehalose,
oligosaccharide, sorbit, milk sugar, sucrose, white sugar. purified white sugar, erythritol,
xylitol, sorbitol, mannitol, paratinose, reduced paratinose, reduced malt sugar powder, starch
syrup, carmellose, dextrin; carriers or excipients such as cornstarch, pregelatinized starch,
partially pregelatinized sﬁarch, potato starch, cornstarch, hydroxypropyl starch, amino acid,
kaoline, silicic anhydride, silicic acid, aluminum silicate, sodium bicarbonate, calcium
phosphate, monobasic calcium phosphate, calcium carbonate, magnesium oxide, aluminum
hydroxide, fatty acid or a salt thereof, fatty acid monoglyceride and diglyceride, alcohol,
viscous paraffin, propylene glycol, ethylene glycol, polyethyiene glycol, glycerin; binders
such as crystalline cellulose, crystalline cellulose carmellose sodium, methylcellulose,
hydroxypropyl cellulose, low-substituted hydroxypropyl cellulose, hydroxypropyl

methylcellulose, hydroxypropyl methylcellulose phthalate, hydroxypropyl methylcellulose

7



3.0 3.0 [0051] Enhancement in all of umami, saltiness and sweetness was observed when adding
10 ppm linear aliphatic aldehydes having 3-10 carbon atoms to each of the agueous solutions of MSG,
NaC1 and sucrose. Examples 10-15 [0052] N-hexanal was added at the amount shown in Table 2,
and evaluation was performed as described in Example 4 except for the added amount. The results
are shown in Table 2. [0053] Table 2 Added amount (PP19) Aqueous MSG solution Aqueous NaC1l
solution Aqueous sucrose solution Example 10 0.001 3.5 3.5 3.5 Exampléd1B201043328.0 3.8

Example 12 Qclifle? 4ieid ol EXamRIRES sodium, ethylcellulose, carboxymethyl ethyl cellulose,
hydroxvethyl cellulose, dextrin, pullulan, gﬁm arabic, powdered gum arabic, agar, gelatin;
lubricants such as synthetic aluminum silicate, dried aluminum hydroxide gel. magnesium
aluminometasilicate, dibasic calcium phosphate, anhydrous dibasic calcium phosphate, wax,
hydrogenated vegetable oil, polyethylene glvcol, light anhydrous silicic acid, synthetic
aluminum silicate, stearic acid, macrogol, talc, magnesium stearate, caicium stearate, hydrous
silicon dioxide, sucrose fatty acid ester; lubricating agents; disintegraiing agents such as
crystalline celinlose, methylcelivlose, low-substituted hydroxypropylcellulose, carmellose,
carmellose calcium, carmellose sodium, croscarmellose sodium, wheat starch, rice starch,
cornstarch, potato starch, partially pregelatinized starch, hydroxypropyl starch, carboxymethyl
starch sodium, tragacanth; surfactants such as soybean lecithim, sucrose fatty acid ester,
polyoxyl stearate, polyoxyethylene polyvoxypropylene glycol, sorbitan sesquioleate, sorbitan
trioleate, sorbitan monostearate, sorbitan monopalmitate, sorbitan monoiaurate, polysorbate,
glyceryl monostearate, sodium lauryl sulfate, lauromacrogol; solubilizing agents such as
sodivm phosphate; pH adjusters such as lactic acid, gluconic acid, succinic acid, fumaric acid,
citric acid, L-malic acid, DIL-malic acid, glacial acetic acid, acetic acid, glucono delta lactone,
L-tartaric acid, DL-tartaric acid, hydrochloric acid, sodium citrate, sodium hydroxide,
potassium hydroxide, sodium bicarbonate, sodium carbonate; emulsifiers; stabilizing agents;
antioxidants; preservatives, wetting agenis; coloring agents.

[0034]

Examples of the food additives include grain based powder such as starch, fats and
oils, emulsifiers, thickeners. Examples of the stérches include comnstarch, waxy cornstarch,
high amylose cornstarch, potato starch, wheat starch, tapioca starch, mung bean starch, sago
starch, rice starch, green pea starch and processed starches thereof which are subjected to
physical or chemical treatments such as esterification, etherification, cross-linking, acid
treatment, oxidation, heat and moisture treatments, or pregelatinization, alope or in
combination.

{0035]

Examples of the fats and oils include soybean oil, soybean germ oil, rapeseed ail,

8



14.34.33.8 PCT/JP2010/63828 Example 4 10 5.0 5.0 4.5 Example 14 100 5.0 5.0 4.5 Example 15
1000 5.0 5.0 5.0 [0054] Enhancement was observed when the added amount was 0.001 or more.
[0055] The following alcohols were used. Ethanol: Wako Pure Chemical Industries, Ltd (057-00451)
1-propanol: Tokyo Chemical Industry Co., Ltd. (PO491) 1-butanol: Tokyo Chemical Industry Co., Ltd.
(BO704) 1-pentanol: Tokyo Chemical Industry Co., Ltd. (P0O055) 1-hexanol: Wako Pure Chemical
Industries, Ltd (087-00513) 1-heptanol: Tokyo Chemical Industry Co., Ltdp¢0033)43eedanol: Tokyo

Chemical Indysiy, 0- 1 ddf0Q036) LBananqkJpky, Ghemucal ingiSHifaCoi L is{NQA92) 1-decanol:
Tokyo Chemical Industry Co., Ltd. (D0031) 1-undecanol: Tokyo Chemical Industry Co., Ltd. (U0005)

1-buten-3-ol: MekYG ehseal tHdushryISorci i IBOBo8) strtiexencl- disrokireaharieatindustry Co.,
Ltd. (H0659) oil, high linoleic acid sunflower oil, midoleic sunflower oil, cottonseed oil, grape seed oil,
macadamia nmut oil, hazelnut oil, walnut oil, pumpkin seed oil, camellia oil, tea seed oil, perilia
oil, olive oil, rice bran oil, wheat germ oil, palm oil, palm olein, palm seed oil, coconut oil,
cacao oil, algae oil, and combinations of one or more substances selected from
hydrogenerated oils, transesterificated oils, fractionated oils, etc. of these fats and oils.

[0036]

Examples of the emulsifiers may be any emulsifiers commonly used in food, and one
of the followings alone or two or more of the followings in combination can be used: glycerin
fatey acid ester, glycerin organic acid ester, sorbitan fatty acid ester, propylene glycol fatty
acid éster, polyglyceryl fatty acid ester, polyglyceryl condensed ricincalate, sucrose fatty acid
ester, calcium stearoyl lactate, alkylgljcosidic acid, erythritol fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, lecithin, enzymatic-degradated lecithin,
enzyme-treated lecith.,

(00371

Example of the thickeners include polysaccharides which increase viscosity in an
aqueous solution, namely, gum arabic, arabinogalactan, guar gum, xanthane gum. psylium
seed gum, gellan gum, tara gum, locust bean gum, tamarind seed gum, soybean water-soluble
polysaccharides (hemicellulose), sodium alginate, pullulan, pectin, karaya gum, ghatti gum,
tragacanth gum, cordlan, glucomannan, chitin, chitosan, microfibrillated cellulose,
microcrystalline cellulose and the like.

[0038]

In addition, the following can be also added: protem-derived substances such as
collagen peptides, lactoprotein peptides, casein peptides, oligopeptide, lactoprotein
concentrates, pea proteins, gelatin; fibers such as soy bean fibers, pea fibers; dextrins such as
highly branched dextrin.

[0039]

Moreover, the taste enhancing agent of the present invention may be a composition

9



I-octen-3-ol: Tokyo Chemical Industry Co., Ltd. (UO005) 1-decene- 3-ol: Tokyo Chemical Industry Co.,

Ltd. (D3268) 2,7-octadienol: Tokyo Chemical Industry Co., Ltd. (00243) Examples 16-27 [0056]

To

a 0.2% aqueous sodium glutamate (MSG) solution (= uma i), a 0.8% aqueous salt (NaC1) solution (=
saltiness), a 2% aqueous sucrose solution (= sweetness) were added 10 ppm linear aliphatic alcohols
having 2-11 carbon atoms, respectively. Sensory evaluation was performed in which intensity of taste

sensed when each of the aqueous solutions is introduced into the mouth RCEigheed/ais2mntensity of
umami” for thgragueQusNheEwaH Ul suB&hHP QA6 3828 cdntansity b sallingssbiandhe aqueous

NacCl solution and "Intensity of sweetness" for the aqueous sucrose solution. The score of alcohol-free
taste intensityiias suedo DY P st intorbitipl B At ATBH R BRI SISV The results

are shown n Tl G- MENMERKEN20:INERKRERA Sisblagdfs Sronger 5.0: Much stronger

Aldehydes added The number of carbon atoms The number of double bonds Aqueous

[0057] Table
MSG solution®glleous NaC1 solution Aqueous sucrose solution Example 16

Moreover, in the method of the present inveniion for reducing salt and/or sugar usage,
one or more substances selected from linear aliphatic aldehydes having 3-10 carbon atoms
and linear aliphatic alcohols having 4-10 carbon atoms are added in food. For ingredients
which may be added, two or more substances may be selected from either of the linear

aliphatic aldehydes or the linear aliphatic alcohols, or one or more substances may be selected

from each of the linear aliphatic aldehydes and the linear aliphatic alcohols.

[0041]

The above linear aliphatic aldehydes preferably have 5-7 carbon atoms, and more
preferably is n-hexanal. Sufficient effects cannot be obtained in case of linear aliphatic
aldehydes having the number of carbon atoms other than the above-mentioned number.
Mozreover, the above linear aliphatic alcohols preferably have 6-8 carbon atoms, and more
preferably is l-octen-3-ol.  Sufficient effects cannot be obtained in case of linear aliphatic

alcohols having the number of carbon atoms other than the above-mentioned number.

{0042}

The content of the linear aliphatic aldehydes in food according to the present method
is preferably 0.001-10000 ppm, more preferably 0.01-1000 ppm, and even more preferably
0.1-1000 ppm. Taste enhancing effects can not be achieved in cases when the content is low,

while the strong particular smell of aldehydes spoils a flavor of the food in cases when the

content is high.

[0043]

Moreover, the content of the linear aliphatic alcohols in food according to the present
method is preferably 0.01-1000 ppm and more preferably 0.1-1000 ppm. Taste enhancing

effects can not be achieved in case when the content is low, while the strong particular smell

of alcohols spoils a flavor of the food in case when the content is high.

[0044]
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1-butanol 4 0 3.2 3.2 3.2 Example 17 1-pentanol 5 0 3.2 3.2 3.2 Example 18 1-hexanol 6 0 3.2 3.2 3.2

Example 19 1-heptanol 7 0 3.2 3.2 3.2 Example 20 1-octanol 8 0 3.2 3.2 3.2 Example 21 1-nonanol 9
0

PCT/AP2010/63828

Here, there is no particular limitation for target foods, which may include, for
example, fats and oils-containing foods such as soup, curry, jiao-zi (steam-baked meat pie)
and shaomai (Chinese-style steamed meat or shrimp dumpling); and foods which contain little
fats and otls such as clear éoup, miso soup, consomme soup and Chinese soup. Moreover,
they also include liquid seasonings such as soy sauce and sauce; semisolid seasonings soch as
miso paste; and powdered seasomings such as powdered soup included in a package of instant
noodles and the like.

[0045]

Moreover, sweet substances, salty substances and umami substances in food te be
taste-enhanced may originate from seasonings such as sugar, salt, sodium glutamate; or from
ingredients such as carbéhydrates, minerals, amino acids originally contained in the food.
Examples
[G046]

Examples and comparative examples of the present invention are shown below, but
the scope of the present invention is not limited to those.

10047]

Al sensory evaluation of taste was performed by individuals wearing a nose clip.
The evaluation was performed by groups of three individuals, and the scores were averaged.
[0048]

The following aldehydes were used.
n-propanal: KANTO CHEMICAL CO., INC (32425-30)
n-butanal: Wako Pure Chemiéal Industries, Ltd (025-03933)
n-pentanal: Wako Pure Chemical Industries, Ltd (B21389)
n-hexanal: SIGMA-ALDRICH (115606)
n-heptanal: Tokyo Chemical Industry Co., Lid. (H0025)
n-octanal; Tokyo Chemical Industry Co., Lid. (G0044)
n-decanal: Tokyo Chemical Industry Ce., Ltd. (D0032)
2-hexenal: Tokyo Chemical Industry Co., Lid. (F(0345)

2,4-decadienal: Wako Pure Chemical Industries, Lid (040-20122)

11



3.2 3.2 3.2 Example 22 1 -decanol 10 0 3.2 3.2 3.2 Example 23 1-buten-3-o0l 4 1 3.2 3.2 3.5 Example
24 1-hexene-3-0] 6 1 3.2 3.2 3.5 Example 25 1-octen-3-0l 8 1 3.5 3.5 3.5 Example 26 1-decene-3-ol
1013.23.235

PCT/iP2010/63828
n-undecanal: Tokyo Chemical Industry Co., Ltd. (U0009)

n-dodecanal: Tokyo Chemical Industry Co., Ltd. (D979)
Examples 1-9
[0049]

To a 0.2% aqueous sodium glutamate (MSG) solution (= umami), a2 0.8% agueous
salt (NaCl) solution (= saltiness) and a 2% aqueous sucrose solution (= sweetness) were added
10 ppm linear aliphatic aldehydes having 3-12 carbon atoms shown in Table 1, respectively.
Sensory evaluation was performed in which intensity of taste sensed when each of the
aqueous solutions is introduced into the mouth is defined as "Intensity of umami® for the
agueous MSG solution, "Intensity of saltiness" for the équeous Na(ll solution and "Intensity
of sweetness” for the aqueous sucrose solution. The score of aldehvde-free taste intensity
was set to 3.0, and taste intensity upon addition of aldehyde was evaluated as follows. The
results are shown in Table 1.

1.0: Much weaker
2.0: Weaker

3.0: Similar

4.0: Stronger

5.0: Much Stronger

[0050)
Table 1
aldehydes added The The Agqueouns | Agqueous | Aqueous
| number | number MSG NaCl sucrose
of of solation solution solution
carbon | double
atoms | bonds
Example 1 n-propanal 3 0 35 3.5 35
Example 2 n-butanal 4 g 3.5 3.5 35
Example 3 n-pentanal 5 0 4.5 4.5 4.0
Example 4 n-hexanal 6 0 5.0 5.0 4.5

12



Example 27 2,7-octadienol 8 2 3.2 3.2 3.5 Comparative Not added 3.0 3.0 3.0 PCT/JP2010/63828
Example 4 Comparative Example 5 ethanol 2 0 3.0 3.0 3.0 Comparative Example 6 propanol 3 0
3.03.0

_ PCT/JP2010/63828

Example 5 n-heptanal 7 0 4.5 4.5 4.0
Example 6 n-octanal 8 0 38 38 3.5
Example 7 n-decanal 10 0 35 35 35
Example 8 2-hexenal 6 1 3.8 38 3.8
Example 9 2,4-decadienal 10 2 3.5 35 3.5

Comparative Not added - — 3.0 3.0 3.0
Examplel

Comparative n-undecanal 11 0 3.0 3.0 3.0
Example2 |

Comparative n-dodecanal 12 0 3.0 3.0 3.0
Example 3

[0051]

Enhancement in all of umami, saltiness and sweetness was observed when adding 10
ppm linear aliphatic aldehydes having 3-10 carbon atoms to each of the aqueous solutions of
MSG, NaCl and sucrose.

Examples 10-15
[0052]
N-hexanal was added at the amount shown in Table 2, and evaluation was performed

as described in Example 4 except for the added amount.  The results are shown in Table 2.

[0053]
Table 2
Added Agueous Agqueous Aqueous
amount MSG Na(l] sucrose
{ppm} soiution solution solution
Example 10 0.601 3.5 3.5 3.5
Example 11 0.01 4.0 4.0 3.8
Example 12 0.1 4.2 4.2 38
Example 13 1 4.3 43 3.8
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3.0 Comparative Example 7 1-undecanol 11 0 3.0 3.0 3.0 [0058] Enhancement in all of umami,
saltiness and sweetness was observed when adding 10 ppm linear aliphatic alcohols having 3-10
carbon atoms to each of the aqueous solutions of MSG, NaCl and sucrose. Examples 25, 28-32
[0059] The amounts of 1-octen-3-ol shown in Table 4 were added, and evaluation was performed
as described in Example 25 except for the added amount. The results are shown in Table 4. [0060]

Table 4 Added amount (PM) Aqueous MSG solution Aqueous NaC1 solfffidnE&§iR&#sSucrose
solution Exampie.28:10401|3.2 312 3.2 Bxampte 29 0.1 32 4.5 ' i
Example 14 100 5.0 5.0 45
Example 15 1000 5.0 5.0 5.0
[0054]

Enhancement was observed when the added amount was 0.001 or more.
[0055]
The following alcohols weze used.
Fthanol: Wako Pare Chemical Industries, Ltd (057-00451)
1-propanol: Tokyo Chemical Industry Co., Ltd. (P0491)
1-butancl: Tokyo Chemical Industry Co., Lid. (B0O704)
1-pentanol: Tokyo Chemical Industry Co., Ltd. (P0O55)
1-hexanol: Wako Pure Chemical Industries, Lid ((#87-00513)
1-heptanol: Tokyo Chemical Industry Co., Ltd. (HO033)
1-octanol: Tokyo Chemical Industry Co., Ltd. (O0036)
1-nonanol; Tokyo Chemical Industry Co., Ltd. (N0292)
1-decanol: Tokyo Chemical Industry Co., Ltd. (D0031)
1-undecanol; Tokyo Chemical Industry Co., Ltd. (UG0O5)
1-buten-3-ol: Tokyo Chemical Industry Co., Ltd. (B0695)
1-hexen-3-ol: Tokyo Chemical Industry Co., Lid. (H0659)
1-octen-3-ol: Tokyo Chemical Industry Co., Ltd. (U0005)
1-decene- 3-ol: Tokyo Chemical Industry Co., Ltd. (D3263)
2,7-octadienol: Tokyo Chemical Industry Co., Ltd. (00243)
Examples 16-27
{0056]
To a 0.2% aqueous sodium glutamate (MSG) solution (= umami), a 0.8% agueous
salt (NaCl) solution (= saltiness), a 2% aqueous sucrose solution (= sweetness) were added 10
ppm linear aliphatic alcohols having 2-11 carbon atoms, respectively. Sensory evaluation
was performed in which intensity of taste sensed when each of the agueous solutions is
introduced into the mouth is defined as "Intensity of umami” for the aqueous MSG solution,
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3.5 3.2 Example 30 1 3.5 3.5 3.2 Example 25 10 3.5 3.5 3.5 Example 31 100 3.8 3.8 3.5 Example 32
1000 3.8 3.8 3.5 [0061] Enhancement was observed when the added amount was 0.01 or more. 16
PCTAJP2010/63828 Examples 33, 34 [0062] Evaluation was conducted to find whether salt usage
can be reduced by the taste enhancing effects. To a 0.5% aqueous NaC1 solution was added 10 ppm
n-hexanal or 10 ppm 1-octen-3-ol. Taste intensity was determined in the sensory evaluation where the
taste intensity of the 0.5% NaC1 solution was set to 3.0. For comparison, sensoy @sademtion was also

performed forg,0,8% andi@n6% GoNERNILALIRR Rieausais NACTralution. hhassnsenugvaluation was
evaluated as follows. 1.0: Much weaker 2.0: Weaker 3.0: Similar 4.0: Stronger 5.0: Much stronger

[0063] Table BiTusasrasiies setsRowR ST e Blcohol-free taste intensity was set to 3.0, and taste

intensity upon addition was evaluated as follows. The results are shown in Table 3.
1.0: Much weaker

2.0: Weaker

3.0: Simtlar

4.0 Stronger

5.0: Much stronger

[0057]
Table 3
Aldehydes added | The The Aqueous | Aqueous | Aqueous
number | number MSG NaC(l sucrose
of of solution solution solution
carbon | double
atoms | bonds
Example 16 I-butanol 4 0 3.2 32 3.2
Example 17 1-pentanol 5 0 3.2 32 3.2
Example 18 1-hexanol 6 0 3.2 32 3.2
Example 19 I-heptanol 7 0 3.2 3.2 3.2
Example 20 1-octanol 8 0 3.2 32 32
Example 21 1-nonanol 9 0 3.2 3.2 32
HExample 22 1-decanol 10 0 32 3.2 3.2
Example 23 1-buten-3-ol 4 1 3.2 32 35
Example 24 I-hexene-3-ol 6 1 32 3.2 3.5
Example 25 1-octen-3-ol 8 1 3.5 3.5 35
Example 26 1-decene-3-o0l 10 1 3.2 3.2 35
Example 27 2,7-octadienol 8 2 32 32 35
Comparative Not added - - 3.0 3.0 3.0
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The concentratio n of aqueous NaC1 solutions n-hexanal Added amount (PPrn) 1-octen-3-ol Added
amount (PP11) Scores in sensory evaluation Comparative Example 8 0.8% 0 0 4.0 Comparative
Example 9 0.6% 0 0 3.5 Comparative Example 10 0.5% 0 0 3.0 Example 33 0.5% 10 0 4.0

PCT/AIP2010/63828

Example 4

Comparative ethanol 2 G 3.0 3.0 3.0
Example 5

Comparative propanol 3 0 3.0 3.0 3.0
Exarﬁi)ie 6

Comparative 1-undecanol 11 0 3.0 3.0 3.0
Example 7

[0058]

Enhancement in all of umami, saltiness and sweetness was observed when adding 10
ppm linear aliphatic alcohols having 3-10 carbon atoms to each of the agueous solutions of
MSG NaCl and sucrose.

Examples 25, 28-32
[0059]
The amounts of I-octen-3-ol shown in Table 4 were added, and evaluation was

performed as described in Example 25 except for the added amount. The results are shown

in Table 4.
{0060]
Table 4
Added Agueous Aqueous Agueous
amount MSG Na(l sucrose
(ppm) solution | solution solution
Example 28 (.01 32 3.2 3.2
Example 29 0.1 3.2 3.5 32
Example 30 1 3.5 35 32
Example 25 10 35 35 335
Example 31 100 38 38 33
Example 32 1000 38 3.8 3.5
H0061]

Enhancement was observed when the added amount was 0,01 or more.
16



Example 34 0.5% 0 10 3.5 [0064] PCT/JP2010/63828 Saltiness intensity was similar to that of
the 0.8% aqueous NaCl solution when 10 ppm n-hexanal was added to the 0.5% aqueous NaCl
solution. Moreover, saltiness intensity was similar to that of the 0.6% aqueous NaCl solution when 10
ppm 1-octen-3-ol was added to the 0.5% aqueous NaC1 solution. Therefore, the evaluation
demonstrated that salt usage in food can be reduced by adding n-hexanal and 1-octen-3-ol. Examples
35, 36 [0065] Evaluation was conducted to find whether sucrose usagearety@/saskeced by the
taste enhancipg,gffects, 0 a 1.5% aqueous sucrose solution was added 10 ppm n-hexanal or 10 ppm
1-octen-3-ol. Taste intensity was determined in the sensory evaluation where the taste intensity of the
1.5% sucrosd &6Rition was set to 3.0. For comparison, sensory evaluation was also performed for a
2.0% and 1.8% conqRrliaHan el aBHaRHS SHERR RIS, ThESSRsA YAl s cvaluated as
follows. The results are shown in Table 6. 1.0: Much weaker 2.0: Weaker 3.0: Similar 4.0: Stronger
5.0: Much strenigetij@066tF.able 6 0SticrasercoiieEhtdition wahasdadal Apided-amowhe{RPnI)
1-octen-3-ol %grg]elqag eﬂ%{gf_ (P]l\z{lszeslrcl:t%rr!%%ln senso nmﬁ@gq}lﬁu&tlon Comp rayve xam gag% 2.0%0

was £ 5ensory WAGHYE A
intensity of the 0.5% NaCl solution was set to 3.0.  For comparison, sensory evaluation was
also performed for a 0.8% and 0.6% concentration of agueous Na(l solution. The sensory
evaluation was evaluated as follows. The results are shown in Table 5.

1.0: Much weaker

2.0: Weaker

3.0: Similar

4.0: Stronger

5.0: Much stronger

[0063]
Table 3
The 1-octen-3-o0l
n-hexanal
concentratio Added amouryt Scores in
Added
n of aqueous {(ppmy) SEnsory
amount
Na(l evaluation
(ppm)
solutions
Comparative 0
: 0.8% 0 4.0
Example 8
Comparative 0
0.6% 0 3.5
Example 9
Comparative o
0.5% it 3.0
Example 10
Example 33 0.5% 10 0 4.0
Example 34 0.5% 0 10 3.5
[0064]
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0 4.0 Comparative Example 12 1.8% 0 0 3.5 Comparative 1.5% 0 0 3.0 PCT/J P2010/63828 Example
13 Example 35 1.5% 10 0 4.0 Example 36 1.5% 0 ? 10 3.5 [0067] Sweetness intensity was
comparable to that of the 2.0% aqueous sucrose solution when 10 ppm n-hexanal was added to the
1.5% aqueous sucrose solution. Moreover, sweetness intensity was similar to that of the 1.8%
aqueous sucrose solution when 10 ppm 1-octen-3-ol was added to the 1.5% aqueous sucrose
solution. Therefore, the evaluation demonstrated that sucrose usage in fopdiegzde/ssgiaced by adding

n-hexanal and 1-octgnn3:al FxamnPIes 373 B088]of theRish 39Y-5AUSBHIULKAMAR, GORE) was

diluted to 2% in water, and the aldehydes shown in Table 7 were added to 10 ppm. Sensory evaluation
was performetPibr-Hetensitgsctiisthiribe &A% 2stapsirpdrdatime sdtorepne.sebie viiafdelyde-free taste

intensity was set 9.3,0, 0L 9Sle PRensiiRanerdiion s eIFaIed asfalua, Thg esuts are

shown in Table 7. 1.0: Much weaker
to the 0.5% agueous NaCl solution. Therefore, the evaluation demonstrated that salt usage

in food can be reduced by adding n-hexanal and f-octen-3-ol.
Examples 35, 36
[0065]

Evaluation was conducted to find whether sucrose usage can be reduced by the taste
enhancing effects. To a 1.5% aqueous sucrose solution was added 10 ppm n-hexanal or 10
ppm l-octen-3-ol.  Taste intensity was determined in the senso1'y__n§yaiuatiqn where the taste
intensity of the 1.5% sucrose solution was set to 3.0. For comparison, sensory evaluation
was also performed for a 2.0% and 1.8% concentration of aqueous sucrose solution. The
sensory evaluation was evaluated as follows. The results are shown in Table 6.

1.0: Much weaker
2.0: Weaker

3.0: Similar

4,0: Stronger

5.0: Much stronger

{0066)
Table 6
n-hexanal I-octen-3-ol
Sucrose Scores in
Added Added amount
concentra Sensory
amount (ppm)
tion evaluation
(ppm)
Comparative
2.0% 0 0 4.0
Example 11
Comparative
1.8% G 0 3.5
Example 12
Comparative 1.5% 0 0 3.0
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2.0: Weaker 3.0: Similar 4.0: Stronger 5.0: Much stronger [0069] Table 7 Aldehydes The Double
Intensity of Intensity of added number of carbon atoms bonds umami saltiness PCT/JP2010/63828
Comparative Example 14 Not added 3.0 3.0 Example 37 n-propanal 3 0 3.5 3.5 Example 38
n-butanal

PCTAP2010/63828
Example 13
Example 35 1.5% 10 0 4.0
Example 36 1.5% 0 10 35
[0067]

Sweetness intensity was comparable to that of the 2.0% aque;)us sucrose solution
when 10 ppm n-hexanal was added to the 1.5% aqueous sucrose solution. Moreover,
sweetness intensity was similar to that of the 1.8% aqueous sucrose solution when 10 ppm
l-octen-3-o0l was added to the 1.5% aqueous sucrose solution. Therefore, the evaluation
demonstrated that sucrose usage in food can be reduced by adding n-hexanal and
I-octen-3-ol.

Examples 37-43
[0068]

Rich soy sauce (KIKKOMAN CORP.) was diluted to 2% in water, and the aldehydes
shown in Table 7 were added to 10 ppm.  Sensory evaluation was performed for "Intensity of
Umani " and " Intensity of Saltiness ".  The score of aldehyde-free taste intensity was set to
3.0, and taste intensity upon addition was evaluated as follows. The results are shown in
Table 7.

1.0: Much weaker
2.0: Weaker

3.0: Similar

4.0: Stronger

5.0: Much stronger

[0069]
Table 7
Aldehydes The Double | Intensity of | Intensity of
added number | bonds umami saltiness
of
carbon
atoms
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4 0 3.5 3.5 Example 39 n-pentanal 5 0 4.2 4.2 Example 40 n-hexanal 6 0 4.5 4.5 Example 41
n-heptanal 7 0 4.0 4.0 Example 42 n-octanal 8 0 3.5 3.5 Example 43 n-decanal 10 0 3.5 3.5 [0070]
"Intensity of umani" and "Intensity of saltiness" were enhanced by adding the aldehydes to the soy
sauce solution. Examples 44-50

PCT/JP2010/63828

Comparative Not added - - 3.0 3.0
Example 14

Example 37 n-propanal 3 0 35 3.5
Example 38 n-butanal 4 0 35 3.5
Example 39 n-pentanal 5 0 4.2 4.2
Example 40 n-hexanal 6 0 4.5 4.5
Example 41 n-heptanal 7 0 4.0 4.0
Example 42 n-octanal 8 0 35 3.5
Example 43 n-decanal 10 0 3.5 3.5

[0070]

"Intensity of umani" and "Intensity of saltiness” were enhanced by adding the
aldehydes to the soy sauce solution.
Examples 44-50
[0071]

To whipped cream ("Dessert Whip," Meiji Dairies Corporation) was added the
aldehydes shown in Table 8 at 100 ppm.  Sensory evaluation was performed for "Intensity of
sweetness". The score of aldehyde-free taste intensity was set to 3.0, and taste intensity
upon additi.on was evaluated as follows. The results are shown in Table 8.

1.0: Much weaker
2.0: Weaker

3.0: Similar

4.0: Stronger

5.0: Much stronger

[6072]
Table 8
Aldehydes The Double Intensity of
added number of | bonds sweetness
carbon
atoms
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[0071] To whipped cream ("Dessert Whip," Meiji Dairies Corporation) was added the aldehydes
shown in Table 8 at 100 ppm. Sensory evaluation was performed for "Intensity of sweetness". The
score of aldehyde-free taste intensity was set to 3.0, and taste intensity upon addition was evaluated
as follows. The results are shown in Table 8. 1.0: Much weaker 2.0: Weaker 3.0: Similar 4.0: Stronger
5.0: Much stronger [0072] Table 8 Aldehydes The Double Intensity of added number of carbon atoms

bonds sweetness PCT/JP2010/63828 Comparative Example 15 Not addedl/JBA) Bkapaple 44

n-propanal 3|0 %gﬁh—‘,g@mgle A5 Qeputanal 4 0 . 1.0
Example 15
Example 44 n-propanal 3 0 3.5
Example 45 n-butanal 4 0 3.5
Example 46 n-pentanal 5 0 42
Exampie 47 n-hexanal 6 0 4.5
Example 48 n-heptanal 7 0 4.0
Example 49 f-octanal 8 o i 3.5
Example 50 . n-decanal i0 0 3.5

[0073]

"Intensity of sweetness" was enhanced by adding the aldehydes to the whipped
cream.
Example 51
[0074]

To a 0.2% aqueous sodium glutamate (MSG} solution (= umami), a 0.8% aqueous
salt (NaCl) solution (= saliiness), a 2% aqueous sucrose solution (= sweetness) were added 1
ppm n-hexanal and ippm 1-octene-3-ol each, respectively. Sensory evaluation was
performed in which the intensity of taste sensed when each of the agueous solutions is
introduced into the mouth is defined as "Intensity of umami” for the aqueous MSG solution,
"Intensity of saltiness" for the aqueous NaCl solution and "Intensity of sweetness” for the
aqueous sucrose solution. The score of additive-free taste intensity was set to 3.0, and taste
intensity upon addition was evaluated as follows. The results are shown in Table 9.
1.0: Much weaker
2.0: Weaker
3.0: Similar
4.0: Stronger
5.0: Much stronger
(0075}

Table 9
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3.5 Example 46 n-pentanal 5 0 4.2 Example 47 n-hexanal 6 0 4.5 Example 48 n-heptanal 7 0 4.0
Example 49 n-octanal 8 0 3.5 Example 50 n-decanal 10 0 3.5 [0073] "Intensity of sweetness" was
enhanced by adding the aldehydes to the whipped cream. Example 51 [0074] To a 0.2% aqueous
sodium glutamate (MSG) solution (= umami), a 0.8% aqueous salt (NaC1) solution (= saltiness), a 2%
agueous sucrose solution (= sweetness) were added 1 ppm n-hexanal and Ippm 1-octene-3-ol each,
respectively. Sensory evaluation was performed in which the intensity of taSie/REnseasagen each of
the agueous golutions is introduced into the mouth jg;definagsas I'Inteqsitysof umamicdar the aqueous
MSG solution| "Intensity of saltiness" for the aqueous NaCl solutjon and "Intensity of sweetness" for
the aqueous sucrose solution.{The score of additive-frfé tiste intéi&ityihéisiset t8"F@eand taste
intensity upon addition was evpluated as follows. [The results arg shown in Table 9,.1.Q: Much weaker
2.0: Weaker 3.0:-Similar 4.0: Stronger-5.0:-Much-stronger

Comparative Not adde
3.0 3.0 3.0
Example 16
Example 51 n-hexanal 1ppm+
' 4.5 4.5 4.0

1-octen-3-ol 1ppm

{0076}
Enhancement in all of umami, saltiness and sweetness was observed when adding 1

ppm n-hexanal and 1ppm 1-octene-3-ol to each of the agueous solutions of MSG, NaCl and

SUCTOSE.

22



[0075] Table 9 PCT/J P2010/63828 Aqueous MSG solution Aqueous NaC1 solution Aqueous
sucrose solution Comparative Example 16 Not added 3.0 3.0 3.0 Example Y-hexanabippm+
1-octen-3-ol Ippm 4.5 4.5 4.0 [0076] Enhancement in all of umami, saltiness and sweetness was
observed when adding 1 ppm n-hexanal and £pgMSctene-3-ol to each of the aqueous solutions of
MSG NaC1 and sucrgse, PCT/JP2010/63828 CLAIMS 1. A method for r salt and/or, sugar
usage iffood, theHERRGd EmBRR_IHGLBRIAY BRACTos &e BFWre"%u% g CsRtB%rom

linear aliphatic.aldeh es hav ng ca bon atoms an I|n alsdaving 4s10 carbon
atoms. ‘ﬁ)q’ﬂlél?ﬁ%%ﬁgg Cﬁalr(ri 1 ee(gm%ll%t 01s %%g%]&gar a%%aét}l% aldehydes added in the

food is %ﬁgi&&@% hgd aeearding taiGiaim 4ndheiamauntigikbeiinaioaliphatic
alcohols added in the food |s O 01-1000 ppm.

having 4-10 carbon atoms.

2. The method according to Claim 1, the amount of the linear aliphatic

aldehydes added in the food 1s 0.001-10000 ppm.

3. The method according to Claim 1, the amount of the linear aliphatic

aleohols added in the food is 0.01-1000 ppm.
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