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 swé&et/8381 ¥8f#38ss and/or
umami, and a food product with reduced salt obESGRIRMEDAN 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 metabolic syndrome (visceral fat
syndrome) fofipsHI§H (iﬂq}ﬁ% aged 40 aRdQve ﬁuf?:jg nts among those who are covered
by medical insurance (national health insurance, employee's health insurance), and imposed an
implementatiteciodicaeHieldl checkup and health guidance upon health insurance unions. According to the
national survey conducted by the Ministry of Health, Labour and Welfare, one in two males aged 40 to 74
and one in fi\ﬁgofé%ales aged 40 to 74 have "metabolic syndrome" or pre-metabolic syndrome, which
estimates about 20 mjllia Vi li r pre- ' d 003]
Metabolic syndromer:flléétf%el?g}%%?g%ag% m%%)e%rélﬁ%{g %%gae%@easggs%ﬁ%%pr%%@axtg ig?vi%%%%i’on, cerebral
apoplexy anddhiediseaniichutenni ta difedidy causepdeaty. Rieventidodblfesiylecietatiediggases requires
changes in living environments such as daily exercise or improved diet. In contrast to exercise for which

finding time rifAY"5e I eRETa RN A AR CEP pBSSiBIDiElsel fidstyiBLeardhse thidenBEY L as

hyperlipidemj normal glucose tolerance and hypertension by cutting back on high-calorie meals and
reducing dietgqrreysetll?lteé{%a%fdﬂﬁs ium chloride. [0004] PCT/J P2010/63828 To meet the consumers' need
of reducing sBatkgieiaayAntake of sodium chloride, food manufacturers have been extensively developing
products with reduced- or low-salt. However, simply reducing salt content causes a problem of spoiling a
balance of tat&3h order to solve this problem, a method of using a salt substitute such as potassium
chloride has been atferipted, it {f, SRPRS 3 F‘i?e'%@lctf %%%%‘%Ll]hgﬁ%ﬁ‘?eq“& iRerafasiesteh as
bitterness. [0005] reover, a method of provi mgalow-sat ood and drink with- enhanced saltiness
has also beeghatiempiednMetiiagdsopadeingnkaidnydeabraata (?aieabileratukeohle Satsvated-aliphatic
monocarboxylic acid (Patent Literature 2), y-aminobutyric acid and organic acid (Patent Literature 3) and

amino acid and4dgahieati(Ehtedividialatged 49 ashastitinsheindaprifyingredienberavebeen
proposed. However, each of them gives characteristic taste and/or smell, causin roblem. of spoiling a
Hlavor of food tont SEEch. T el L B e e B B B e e
been proposesl Hepwver i shaRseis.dificuft tcbrUsektiRitpenf@oddanyingidadny wasar kamient because
of its low solubility in water, as well as its poor solubility in the mouth. Moreover, in Patent Literature 6,
provided is alRitHsd BRieAhantisg dIEHe S8Dh)HAt GBI bt A ad Ay diohEPtaYiIRg Skddtness in its

nature, and/qr highly gl lated and reduced sta rup. However,. it is not sufficient in terms of
orevertion o Hut ey ot b e R B P S B er vanat, i
Patent Literatidie Tprapasessainethodef jeprevipgitasiedebiaodyiadposyitaste-improvingagant having as
active ingredients decomposed products of long chain highly-unsaturated fatty acids or an extract thereof.
However, disedeRlEdigifisanferbelis ingeseianes esrmsiabeliinstidigaomposed product, the number of
carbon atomia%gieferably 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 tastasipsianGeaEuAR as sadivim chloride-caninakesuasdd[QQakdoreayess in Patent
Literature 8, a low fat and oils-containing roux is proposed, the PCT/J P2010/63828 roux having a similar
richness charaxesiid fofastoanertsitsaoapnpldnytiad dhsdistaiiisg senhrde anselncarsadand-oil is used.
However, as the above P]Yf%mi n i? %o salve a problem unique.to raux, it will regﬂuire géargqggpd a

. . revention o style-related diseases requires ¢ es in living ‘environ S S
thlckenlng substance to maintain Its ?ex ure. ?\ﬁOI’%OVGI’, a ouglh hne%r safura eat ajlp aehC a d’ehydes

having 4-10 eaehag iompraemsationeddaraldehudessdtis natidesedbedihersiry thatiiryiean enhance
taste intensity and can reduce a taste substance such as sodium chloride. [0008] In Patent Literature
9, proposed $eiamidtiaticon mraniltsdtienee Syt edrabeuag wyhoxidiviagifadgmasidinethialpresence of
an oxidizing agent and an antioxidizing agent. In the. specification.thereof, saturated aldehydes such as
pentanal. R et S ROl A e St BT e e b he abtained
flavoring mixtierMargevarsdaiiataniddterature 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 tA@0fthvoring 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] Pdtent Literature 1: 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



PCT/J P2010/63828 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 ffr&/ERAENHE3628
lifestyle-related diseasesectn Miewoafithese prablesdaipyrpasedidttine prese ot isndmtiorhisrtdeprovide a
taste enhancing agent to obtain sufficient saltiness and/or sweetness even in cases when salt or sugar

contents in fdBe AR PRAGREEF YdiTe Yo raVEH RV e B RIS REQY Hise 4Bt elte s s 3 “8ivigkthe Problem
[0011] T ent i : C t teng) | chi e pyrpose, and
found that Iin%g‘rpgﬁ%hg%cg gfféﬁ@%@%ﬁ%vﬁ%%ﬁ%%ﬁ% %\@%ﬁﬁ{s%gngi ?lﬁnlé%rgaﬁ%ﬁra%cogﬁz%ﬁ%s aving 4-10
carbon atomsrd¢hichde:nbis preskii, sweeahodss, salfiness antgiimanmchydhemselnegdosbonaan effect of
enhancing sweetness, saltiness and umami, thereby completing the present invention. [0012] The
present inveR§eh SRR & Y218 RRFRRMRTHYf é@gﬁt“édﬁ%ﬁr%lﬁ PSR B AHPE R Edients

selected fron?d&g?r aliphatic aldehydes having 3-10 carbon atoms and linear aliphatic alcohols having
4-10 carbon atoms. [0013] The linear aliphatic aldehydes for the taste enhancing agent are preferably
saturated linear aliphadie alele hyaesodQ0 bédvidindoreaief,dhanling@atkakiphatinaldahytesdoidhe taste
enhancing agent preferably have 5-7 carbon atoms, and more preferably is n-hexanal. [0015] The linear

aliphatic alcoH¥tststiiEasiedenviibndy aheAtiace kvbrerdimy tkatistarbditpetre P2oABIgs828 linear
alcohols. [001 . Moreover, the lin li ic alcohajs for the above enhancing agent preferably
nave 6.6 carh Al B B PO e g
to the above (eataenhanting agenids anhanceimemdn sattinessceverinassiargdanre nams [@018]
Moreover, the present invention relates to a method of reducing salt and/or sugar usage in food by
adding, to fos¥1BFR&-BRNINSIBS UBStEtiERs SatectetstroPrPRAEAY alipleatiydldsrgiie’l hEARy 80 carbon
atoms and lingar aliphatic alcohpls having 4-10 carbon atoms. .[0019 The linear the, alighatic
aidehydes of BN R s BB L B B o R 8 ™ Creover.
the linear aliphapicialdahygasobthemhpye smetmaacpretarahyshave: ardherReamatebisp@pdsedore
preferably is n-hexanal. [0021]  The linear aliphatic alcohols of the above method are preferably
unsaturated fitevaiceeisiesfoodifficult tyfsrasskin theffAd ArdnpRaaY ArEhersishthecalss\d ethod
preferably halve 6-§

48 OB earhon, alams- andare Rraferably s 4:0an:3:01,i0023) o TS amont of the
linear aliphatic ald%ﬂydle% contained in the Tood of the above method 1s pr'efera[ﬁy 6-081-10000 ppm,

more preferajiy@Qd- $0pfaPEa, iaacthRMeN BTasehpiehar abhndst B0RQ1pRMNeiN24] Meseansholhe amount
of the linear aliphatic alcohols contained in the food of the PCT/J P2010/63828 above method is
preferably 0.03VI800YssHCAhdMitestereraB1Y/@. 1hiebb0 pyresyiogb)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 is 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.

[0007]

Moreover, in Patent Literature 8, a low fat and oils-containing roux is proposed, the
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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. AB¢A2E8ES&kect of the
Invention [002@k havidde tastRrendtaesingageaat ofcthie pissert divanatiban impovestasteghioond by
enhancing sweetness, saltiness and umami, and the method of the present invention provides a food
product haviﬁﬂ%a{ﬁ‘@éﬂté‘élf%@gﬂ@&rléé‘ﬁ%nt fhRV&F ISt ﬁP@\V/%ﬁ‘?i%?ﬁ‘ttﬁqiféé‘fy?@l-Y%Ié@é]béﬁgéases. BEST
MODE FOR T UT. \ [Q0 . hanci e e present
invention corr%p{)?rt’:‘)s)gs}(o or%%’rqr%c\){lgal}gégein%%}gﬂ%ﬁ?s%ﬁgiﬁgﬁnrgo%%@a%%aﬂp%gl‘t?#({:a %Z‘g%%iﬂr 1aving 3-10
carbon atomsarglineaiabiptatimelechalsbravingpkkild shdhgacatamvsngg-the active imgrediaets for the
taste enhancing agent, two or more substances may be selected from either the linear aliphatic aldehydes

or the linear AMighedaiidoMdrdydsoie orthere dbekthricds thihjhpe @Bspbeach St lénetiadinear
aliphatic aldegxqggugggtgl% '&Hﬁ&&&'&%ﬁ@ﬁ‘%@s‘&&mg% 5?1%@] 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 linganaliphatic 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-octeniBisfenfferanteferidresithistiaesindirfetan s e hdarosmsHamPat¥hols having
the number of carben,a'pms Sienhan (e Aboyemantoned IMRer . PRI R0 0837260030
Taste enhanc?ﬁg Ué 16 the taste en aﬁcing agent of the p esent invention is enhancément in saltiness,
sweetness, ané/grtimanin Iadtngssasatdsirigsasedushan a saltyhsybsieraesuchepsusalbggodium
chloride) is introduced into the mouth. Sweetness is a taste sensed when a sweet substance such as
sugar, honey-fieapnalsy¥iap dessileidol2trahgiisientsr 48paitsthdis itrathirierinte P dttiUMoreover,
umami is a taste sensedyhen.an umami substance such as glutamic.acid or. inosinic acid is jntroduced
into the moud BT T e e B S SRR i
aldehydes ang thgdinar aliphstiacdcotiels wantainedan the above:tagieienbairting agemt, the amount is
preferably such that the content of active ingredients in the food will become the above content when an

appropriate drgERiRBT eatiEnd BrbafeTeg HyetRresdiicdshdraliosss [po3R 5-12 TAdeaSieBhhancing

agent of the p&sent inventio ay. b% comp%sltion fop’ﬂlulated wit auxipa y agents or fé)Od additive

. { b t

which can be CSod T fod TOORE] " e ArBILE of the aL Ty St e (i B ULEd W the food

include saccharides syehas@hieasen(aessnnse shwaldese, fructose (fruit sugar), galactose, trehalose,

oligosaccharide, sorbit, milk sugar, sucrose, white sugar, purified white sugar, erythritol, xylitol, sorbitol,

mannitol, pardiitfo$é, reduced paratinose, reduced malt sugar powder, starch syrup, carmellose, dextrin;

carriers or e?ipie ts such as cornstarch, pregelatinized starch, partially pregelatinized starch, potato
atent Literature . . . . . .

starch, cornstarch, yéroxypropyl starch, amino acid, kaoline, silicic anhydride, silicic acid, aluminum

silicate, sodiypodigarbonate, calcium phosphate, monobasic calcium phosphate, calcium carbonate,

magnesium oxide, aluminum hydroxide, fatty acid or a salt thereof, fatty acid monoglyceride and
diglyceride, dfatsnblitaseeigs phrsirse Besgnflanplighia LattyieeneNslyBsi, odktéthylene glycol, glycerin:
binders such as crystalline cellulose, crystalline cellulose carmellose sadi ethylcellulose,
ycrorypropy EAITC i o ARt Ry By Ty STCHSha T ooy G281 methylcelllose.

hydroxypropyaegtioaetiHoserghifiatatachyspprypiorylmesfaelutose 2P5697) P2010/63828 acetate

succinate, carmellose sodium, ethylcellulose, carboxymethyl ethyl cellulose, hydroxyethyl cellulose,

dextrin, pulluRatengLiteeatatsid; powersedhgoid aphipitondard-geratiNe1doedntd Hch as synthetic aluminum
silicate, dried aluminum hydroxide gel,_magnesium .aluminometasilicate, dibasjc calcium phosphate,
anhydrous di ASIC }é%tl‘f(r:?ﬁl%n% éhc%’ﬁﬁ%%?%%@,%f lrcglélé)ﬂug]%g'o egneﬁ}qu%%cl)i][,o bé(%%liet%hylene glycol, light
anhydrous siligignaCigeradinthetigrahsseipunsiisaicasrtapich Niaomgodokale, magnesium stearate,
calcium stearate, hydrous silicon dioxide, sucrose fatty acid ester; lubricating agents; disintegrating
agents such Baanhiighinecé MO0 EHAdellulose, low-substituted hydroxypropylcellulose, carmellose,
carmellose calcium,.carmell sodium, croscarmellose sodium, w t rice starch, cornstarch,
potato starch?aﬁ%lﬁia ff/r%t}léegeiglﬁﬂ??gs g%?&hfiﬁ%‘%%%r&by‘%@é? , %(g%g)@grrﬁ%thyl starch sodium,
tragacanth; spifagtanés.a4eh aamayRerndaciihincsusr oaaifathn acidiestenpakyoxyl stearate,
polyoxyethylene polyoxypropylene glycol, sorbitan sesquioleate, sorbitan trioleate, sorbitan monostearate,
sorbitan mongseniditteratworkiitdapamorroRatazttopdly8bibate, 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 atid, 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



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. [JU40§P201KfsE28ver, 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 linear aliphatic alcohols having 4-10 carbon
atoms are added in food. For ingredients W4 R’ BeNYERA I8N0 or more substances may be selected
from either off émqg\{)gg&lag&i%ﬂggﬂxgﬁﬁ&r the linear aliphatic alcohols, or one or more substances
may be selected from each of thé linear aliphatic aldehydes and the linear aliphatic alcohols. [0041]

The above line@roaliphatic 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 HEFHRE bR SRBAIRU RS VRt Tvieh tHEideyhe ahearealiaHiRfe alcohols
preferably haye, 58 carhen Aloms, AR mele.(aeralvds daarlanisie v lipiprkaliesisqapnot be
obtained in case of linear aflphatlc alcohols having the number of carbon atoms other than the
above-mentipredniivmberif{09i2elated The Lontent ofcithefinesr pliphatic alpiebydestiméqaesaacording to
the present method is preferably 0.001-10000 ppm, more preferably 0.01-1000 ppm, and even more
preferably 0. 1Y@ PP MastdcchiRaf R effae feedHhobBi aehievatSHivsseand/Re ek Eshtent is low,
while the strong particular smell of aldehydes spoils a flayor of the food in cases when the content is high.
0083] - Mo e I e e e s L Bt o metho
is preferably Rty 0RO ep@ian@snore 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 cAdertsHenalye E6itekiss high. [0044] PCT/J P2010/63828  Here, there is no particular
limitation for foods, which may include, for example, fats and oils-containing foods such as soup,
curry, jiao-zi tstea -baked meat pie) and shaomai (Chinese-style steamed meat or shrimp dumpling);
and foods which comtiainpiliite fatseat oils stighiagedeateaaup sINKY GOADiSRNEOANNE patfoand Chinese
soup. Moreover, they also include liquid seasonings such as soy sauce and sauce; semisolid seasonings
such as miscopadfandnyd ivder el Rsas oy dsschragponderatbed irmtiaakding phekiie of instant
noodles and trc%flli e.[0045] , Moreover, sweet substances, salty substances and umami substances in

ols havin on atoms, w resen ness, saltiness a um 1
food to be taste-enhanced may orlglnatelPrém LR SONINgE Stch As sugar, salt, sodium g Utamate; or from

ingredients siehhasvearbmbydiatatcinineipiscayneasids orgirallneantaing thitdhectanslefm@mples
[0046] Examples and comparative examples of the present invention are shown below, but the scope
of the preserfhf eI HéEMimited to those. [0047] All sensory evaluation of taste was performed
by individuali?W ring 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-buranakeWaka RutieriGhesmical industtiesslaid 125033 prpantaeali Wako Pure
Chemical Industries, Ltd (B21389) n-hexanal: SIGMA-ALDRICH (115606) n-heptanal: Tokyo Chemical
Industry Co.,acttye(Meo2BH-cetetied: rorybnehettidatimaldsirydesohaviae Gd044)henatanakHokyo
Chemical Industr ., Ltd. (D0032) 2-hexenal: Tokyo Chemical Industry Co., Ltd. (H0345)
2,4-decadieﬂé??%%’?ﬁlﬁrzg %@%ﬁ%gﬁgtﬁ%@?ﬁﬁfg&o-20122) PCT/J P2010/63828 n-undecanal:
Tokyo Chemjoal #pdustry 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), a 0.8%
aqueous salt (NaCh Baidinsar(@ighitiseddghades { 29hatecibasars s anctersilesthogsywere added
10 ppm Iinealrinaelilgg 1“1%%'959&9%5 having 3-12 carbon atoms shown in Table 1, respectively Sensory
evaluation was per drmed‘in which intensity of taste sensed when each of the agueous solutions is
introduced infgotlig mouth is defined as "Intensity of umami* for the aqueous MSG solution, "Intensity of
saltiness” for the aqueous NaC1 solution and "Intensity of sweetness" for the agueous sucrose solution.
The score of aldehydéofeecradhe imensniinheali sdieb)3o, tndhadtetintahsigingpageaidditemblyaldehyde

was evaluatei% %sstglg%%nwg mrse%ldgsm %gg &Q%%%I%ST&%I& éLﬁa}.O: Much weaker 2.0: Weaker

[0015]

The linear aliphatic alcohols for the taste enhancing agent are preferably unsaturated
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3 0: Similar 4.0: Stronger 5.0: Much Stronger [0050] Table 1 aldehydes added The number of carbon
atoms The number of double bonds Agueous MSG solution Aqueous NaC1 solution Aqueous sucrose
solution Example 1 n-propanal 3 0 3.5 3.5 3.5 Example 2 n-butanal 4 0 3.5 3.5 BR2RHHH52S

linear alcohols.
[0016]

Moreover, the linear aliphatic alcohols for the above enhancing agent preferably have
6-8 carbon atoms, and more preferably is 1-octen-3-ol.
[0017]

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

Moreover, the present invention relates to 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 alcohols having 4-10 carbon atoms.

[0019]

The linear the aliphatic aldehydes of the above method are preferably saturated 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 0.1-1000 ppm.

[0024]

Moreover, the amount of the linear aliphatic alcohols contained in the food of the
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n-pentanal 5 0 4.5 4.5 4.0 Example 4 n-hexanal 6 0 5.0 5.0 4.5 PCT/J P2010/63828 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 7 n-decanal 10 0 3.53.5 3.5

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 product 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-ol. 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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1 3.8 3.8 3.8 Example 9 2,4-decadienal 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 3.0
3.0 [0051] Enhancement in all of umami, saltiness and sweetness was oBsEE8 \WeéB8dding 10
ppm linear alipb&tic aldehydes having 3-10 carbon atoms to each of the aqueous solutions of MSG, NaCl1l
and sucrose. Examples 10-15
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 a 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 umami
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.
[0033]
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 starch, 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, polyethylene 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
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[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 (PPm) Aqueous MSG solution Aqueous NaC1 solution AqueoliST&/f6205¥638R%ion Example
10 0.001 3.5RBépal:5 mxaimpe Tirtdbeé. 0 b8 Exampimid2: 0. tdbdd2cth§l Exanyipleclididsd.3 4.3 3.8
PCT P201C1)1/6d?;§3 Se:tEXFEEHL?Oge dextrin, pullulan, gum arabic, powdered gum arabic, agar, gelatin;
ydroxyethy ) » P > 8 » P g , agar, g ;
lubricants such as synthetic aluminum silicate, dried aluminum hydroxide gel, magnesium
aluminometasilicate, dibasic calcium phosphate, anhydrous dibasic calcium phosphate, wax,
hydrogenated vegetable oil, polyethylene glycol, light anhydrous silicic acid, synthetic
aluminum silicate, stearic acid, macrogol, talc, magnesium stearate, calcium stearate, hydrous
silicon dioxide, sucrose fatty acid ester; lubricating agents; disintegrating agents such as
crystalline cellulose, methylcellulose, 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 lecithin, sucrose fatty acid ester,
polyoxyl stearate, polyoxyethylene polyoxypropylene glycol, sorbitan sesquioleate, sorbitan
trioleate, sorbitan monostearate, sorbitan monopalmitate, 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
oils, emulsifiers, thickeners. Examples of the starches include cornstarch, 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, alone or in
combination.

[0035]

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

8



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 Chemicdl$iai3{0€8828td. (PO491)
1-butanol: Takyb &Qkienitdlripekestryollocotutdil( BOFHME dHpestanelsalakyn, Ghenaical, InakestryoiCo., Ltd.
(P0055) 1-hexanol: Wako Pure Chemical Industries, Ltd (087-00513) é-{g&gtamol: Tokyo Chemical

Industry Co. Petdufaiboagioneeinizhrakicre fenfiosanersitoyen i kedoies scibiaisrerokyo
Tunbi R AdecanpidTokyQ GSTIERINAUSIL 0w L PO -undecanol:

Chemical Ind&gm
Tokyo Chemical I ustry Co., Ltd. (U0005) 1-buten-3-ol: Tokyo Chemical Industry Co., Ltd. (B0695)

1-hexen-3-olmhekdmnGhamidahinelustlGoaldutchi [ HO6HR)nlsacten; 3aaleliokyo ihendiodl preustry Co., Ltd.
(UO005) 1-decene- 3-ol: Tokyo Chemical Industry Co., Ltd. (D3268) 2,7-octadienol: Tokyo Chemical
Industry Co.,UkcRl{p 243y RiANs YBe7eRInse]: Palmek 0D, AUtjileBUSSEELA lOtaMARI(MSG)

solution (= urmamy), @,O'Q%ea%{fqgﬁdsaéﬁz %&%&&f&"c&?o@ (= SRIUPGRS) s aIRAYUEQUSAUGIgRE solution (=
sweetness) were added ppm linear aliphatic alcohols Iﬁavmg 2-11 carbon atoms, respectively Sensory
evaluation wasdpestacmed Hlwhichditeitziieobirstesansed witeBreaghhefdhaadidaslds solutions is
introduced into the mouth is defined as "Intensity of umami” for the aqueous MSG solution, PCT/J
P2010/638280036]

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
fatty acid ester, glycerin organic acid ester, sorbitan fatty acid ester, propylene glycol fatty
acid ester, polyglyceryl fatty acid ester, polyglyceryl condensed ricinoalate, sucrose fatty acid
ester, calcium stearoyl lactate, alkylglycosidic acid, erythritol fatty acid esters,
polyoxyethylene sorbitan fatty acid esters, lecithin, enzymatic-degradated lecithin,
enzyme-treated lecith.

[0037]

Example of the thickeners include polysaccharides which increase viscosity in an
aqueous solution, namely, gum arabic, arabinogalactan, guar gum, xanthane gum, psyllium
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, curdlan, glucomannan, chitin, chitosan, microfibrillated cellulose,
microcrystalline cellulose and the like.

[0038]

In addition, the following can be also added: protein-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



"Intensity of saltiness" for the agueous NaC1 solution and "Intensity of sweetness" for the aqueous
sucrose solution. The score of alcohol-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 weakdtP GPe0ERE#28 0: Similar
4.0: Strongermhioh Muehmgthaaigeitf00B®] ddblandesAldahydesiaddedn hdlotdelpesvafecatbenmtams The
number of double bonds Aqueous MSG solution Aqueous NaC1 solution Aqueous sucrose solution
Example 16 $4utarigea-d1a1oysmaple siupnfsiahiiiol elkigpfogpartame; 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 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.
Moreover, the above linear aliphatic alcohols preferably have 6-8 carbon atoms, and more
preferably is 1-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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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 3.2 3.2 3.2 Example 22 1-decanol 10 0 3.2 3.2 3.2
PCT/JP2010/63828

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 oils such as clear soup, miso soup, consomme soup and Chinese soup. Moreover,
they also include liquid seasonings such as soy sauce and sauce; semisolid seasonings such as
miso paste; and powdered seasonings 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 to be
taste-enhanced may originate from seasonings such as sugar, salt, sodium glutamate; or from
ingredients such as carbohydrates, minerals, amino acids originally contained in the food.
Examples
[0046]

Examples and comparative 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 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 Chemical Industries, Ltd (025-03933)
n-pentanal: Wako Pure Chemical Industries, Ltd (B21389)
n-hexanal: SIGMA-ALDRICH (115606)
n-heptanal: Tokyo Chemical Industry Co., Ltd. (H0025)
n-octanal: Tokyo Chemical Industry Co., Ltd. (00044)
n-decanal: Tokyo Chemical Industry Co., Ltd. (D0032)
2-hexenal: Tokyo Chemical Industry Co., Ltd. (H0345)

2,4-decadienal: Wako Pure Chemical Industries, Ltd (040-20122)
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Example 23 1-buten-3-ol 4 1 3.2 3.2 3.5 Example 24 1-hexene-3-o0l 6 1 3.2 3.2 3.5 Example 25
1-octen-3-o0l 8 1 3.5 3.5 3.5 Example 26 1-decene-3-o0l 10 1 3.2 3.2 3.5 Example 27 2,7-octadienol 8 2 3.2
3.2 3.5 Comparative Not added PCT/JP2010/63828

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), a 0.8% aqueous
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
aqueous MSG solution, "Intensity of saltiness" for the aqueous NaCl solution and "Intensity
of sweetness" for the aqueous sucrose solution. The score of aldehyde-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 Aqueous | Aqueous | Aqueous
number | number MSG NaCl sucrose
of of solution solution solution
carbon | double
atoms | bonds
Example 1 n-propanal 3 0 3.5 3.5 3.5
Example 2 n-butanal 4 0 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

12



3.03.03.0 PCT/J P2010/63828 Example 4

Comparative Example 5 ethanol 2 0 3.0 3.0 3.0

Comparative Example 6 propanol 3 0 3.0 3.0 3.0 Comparative Example 7 1-undecanol 11 0 3.0 3.0 3.0

[0058]

linear aliphatic acahpls hav

Sucrose.

Enhancement in all of umami,_saltiness and sweetness was nhcmﬁ’ﬁﬁdﬂaﬁw/;@ﬂmﬁg
ing 3-A&peadpon atorms to each of|the agueoys soludions| of MG, N
Example 6 n-octanal 8 0 3.8 3.8 3.5
Example 7 n-decanal 10 0 3.5 3.5 3.5
Example 8 2-hexenal 6 1 3.8 3.8 3.8
Example 9 2.,4-decadienal 10 2 3.5 3.5 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.

[0053]
Table 2
Added Aqueous Aqueous Aqueous
amount MSG NaCl sucrose
(ppm) solution solution solution
Example 10 0.001 3.5 3.5 3.5
Example 11 0.01 4.0 4.0 3.8
Example 12 0.1 4.2 4.2 3.8
Example 13 1 4.3 4.3 3.8

1

3

The results are shown in Table 2.

10 ppm
aC1l and



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 Tahle 4 [ﬂﬂﬁﬂ] Tahle 4 Added amount (PDm) Agueous MSG inllf’%ﬁTAJ(ﬁ)a@tﬁj@ﬁ@ﬁCl solution
Aqueous su¢ropeas@ltion Examplie 28 0.01 3503.2 3.2 Exsanple 29 04.53.2 3|5 3.2 Example 30 1 3.5 3.5
3.2 Exampl 2516353535 E)\cllllp:c 3t
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. (P0491)
1-butanol: Tokyo Chemical Industry Co., Ltd. (B0704)
1-pentanol: Tokyo Chemical Industry Co., Ltd. (PO055)
1-hexanol: Wako Pure Chemical Industries, Ltd (087-00513)
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)
I-undecanol: Tokyo Chemical Industry Co., Ltd. (U0005)
1-buten-3-ol: Tokyo Chemical Industry Co., Ltd. (B0695)
1-hexen-3-ol: Tokyo Chemical Industry Co., Ltd. (H0659)
1-octen-3-ol: Tokyo Chemical Industry Co., Ltd. (U000S5)
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 (= umami), a 0.8% aqueous

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 aqueous solutions is

introduced into the mouth is defined as "Intensity of umami" for the aqueous MSG solution,
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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. PCT/J P2010/63828 Examples 33, 34 [0062] Evaluation was conducted to
find whether salt usage can be reduced by the taste enhancing effects. To a §S%/2#{186382aC1 solution
was added 1Qmppisity-bexalnater ¥0rppenajuecte N3l sdlasta inter ity wag detereained 'ifdhehsensory
evaluation where the taste intensity of the 0.5% NaC1 solution was set to 3.0. For comparison, sensory

evaluation wad'afsH el o a 0P oS @.M%%ﬁﬁﬁdﬁt%%d@’éu@tﬂéé@%fﬁﬁ The
Sensory eval%?%%’g%%ﬁﬁ&ﬂ?&ﬁ%&%@ﬁlﬁ%% MIGHSHUSHLE, Jﬂ{%&%@ﬁl?&aﬁ@él\"uch weaker 2.0:

Weaker 3 0: Si .0: Stronger 5.0: Much stronger [0063] Table 5 The concentratio n of aqueous
NaC1l solutions:iMekamak&dded amount (PPm) 1-octen-3-ol Added amount (PPm) Scores in sensory
evaluation

2.0: Weaker

3.0: Similar

4.0: Stronger

5.0: Much stronger

[0057]
Table 3

Aldehydes added | The The Aqueous | Aqueous | Aqueous

number | number MSG NaCl sucrose

of of solution solution solution

carbon | double
atoms | bonds

Example 16 1-butanol 4 0 3.2 3.2 3.2
Example 17 1-pentanol 5 0 32 3.2 32
Example 18 1-hexanol 6 0 3.2 3.2 3.2
Example 19 1-heptanol 7 0 32 3.2 32
Example 20 1-octanol 8 0 3.2 3.2 3.2
Example 21 1-nonanol 9 0 3.2 3.2 3.2
Example 22 1-decanol 10 0 3.2 3.2 3.2
Example 23 1-buten-3-ol 4 1 3.2 3.2 3.5
Example 24 1-hexene-3-ol 6 1 3.2 3.2 3.5
Example 25 1-octen-3-o0l 8 1 3.5 3.5 3.5
Example 26 1-decene-3-ol 10 1 3.2 3.2 3.5
Example 27 2,7-octadienol 8 2 3.2 3.2 3.5
Comparative Not added - - 3.0 3.0 3.0
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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 Example 34 0.5% 0 10 3.5 [0064] PCT/J P2010/63828
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[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-

[0059]

32

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
in Table 4.
[0060]
Table 4
Added Aqueous Aqueous Aqueous
amount MSG NaCl sucrose
(ppm) solution solution solution
Example 28 0.01 3.2 3.2 3.2
Example 29 0.1 3.2 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.
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5.0: Much stronger [0066] Table 6 Sucrose concentra tion n-hexanal Added amount (PPm) 1-octen-3-ol
Added amount (PPm) Scores in sensory evaluation Comparative Example 11 2.0% 0 0 4.0 Comparative
Example 12 1.8% 0 0 3.5 Comparative 1.5% 0 0 3.0 PCT/J P2010/63828 ExBfi{E2030/63828

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 NaCl solution was added 10 ppm n-hexanal or 10
ppm 1l-octen-3-ol. Taste intensity was determined in the sensory evaluation where the taste
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 aqueous NaCl 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 5
The 1-octen-3-ol
n-hexanal
concentratio Added amount Scores in
Added
n of aqueous (ppm) sensory
amount
NaCl evaluation
(ppm)
solutions
Comparative 0
0.8% 0 4.0
Example 8
Comparative 0
0.6% 0 3.5
Example 9
Comparative 0
0.5% 0 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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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 1.896&{0é®11$638€80se solution
when 10 ppm 1-octesuBuaswascasided 40 dhailirS¥otaqueats 88csarpaalutial Thiereiorehdhd @valuation
demonstrated that sucrose us?gs in food can be reduced by adding n-hexanal and 1-octen-3-ol.

Examples 37288 [Qb@@]“al WaR %Vé%@é”(K?K‘K@MNRF@@N@)‘W&E‘HﬁBY@H 1819055 triERRY and the
aldehydes show Qilﬁiﬁ??&?hﬁt"&?Eﬁea&@%daﬁ%é'o%?ﬁﬁ'él%&Hﬁ%ﬁiﬁg'tﬂi@ﬁ”%@ﬁf@émﬂ iofgelntensity of

Umani " and " Intensity of Saltiness ". The score of aldehy Intensity was set to 3.0, and taste
intensity upor akldition was ewalwie doasitolloWsethad.ebits dratshoteminstatie thalsti Muagh weaker 2.0:
Weaker 3 0: Similar 4.0: Stronger 5.0: Much stronger [0069] Table 7 Aldehydes The Double Intensity of

Intensity of AM&Y AthSEPBICE MM AsishBEHIS Ah Argtiten-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 1-octen-3-ol. Taste intensity was determined in the sensory evaluation 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 1-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% 0 0 3.5
Example 12
Comparative 1.5% 0 0 3.0
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saltiness PCT/J P2010/63828 Comparative Example 14 Not added 3.0 3.0 Example 37 n-propanal 3 0
3.5 3.5 Example 38 n-butanal 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 704.0 PCT/JP2010/63828
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
I-octen-3-0l 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
1-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 Example 42 n-octanal 8 0 3.5 3.5 Example 43 n-decanal 10 0 3.5 3.5 [0070]
and "Intensity of saltiness" were enhanced by adding the aldehydes to the soy sauce solution. Examples

44-50 [0071]
aldehydes s
The score of
as follows. T

"Intensity of umani”

304 8@8erthe

tensity of sweetness".
addition was evaluated
imilar 4.0: Stronger

5.0: Much st
bonds swee

ber of carbon atoms

d cream (“Dessert Whip" Meiji Dairies Co pnmfirﬁ’r@T\/I\}
noGnipafabie 8 avdOQip@m] Sensory evaluation wag performed.dor "I
aldehyde-free ftaste intensity was sef to 3.0, and taste intensity upon
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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

[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'.

upon addition was evaluated as follows.

1.0: Much weaker

2.0: Weaker
3.0: Similar

4.0: Stronger

5.0: Much stronger

[0072]

Table 8

The results are shown in Table 8.

The score of aldehyde-free taste intensity was set to 3.0, and taste intensity

Aldehydes

added

The
number of
carbon

atoms

Double

bonds

Intensity of

sweetness
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PCT/J P2010/63828 Comparative Example 15 Not added 3.0 Example 44 n-propanal 3 0 3.5 Example
45 n-butanal 4 0 3.5 Example 46 n-pentanal 5 0 4.2 Example 47 n-hexanal 6 0 4.5 Example 48

n-heptanal 7040 Fyamlnlp 49 n-octanal8 0 3.5 Examj le 50 n-decanal PCT/JP2010/63828

Comparative Not added - - 3.0
Example 15

Example 44 n-propanal 3 0 3.5
Example 45 n-butanal 4 0 3.5
Example 46 n-pentanal 5 0 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 (NaCl) solution (= saltiness), a 2% aqueous sucrose solution (= sweetness) were added 1
ppm n-hexanal and lppm 1-octene-3-ol each, respectively. Sensory evaluation was
performed in which the 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 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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10 0 3.5 [0073] "Intensity of sweetness" was enhanced by adding the aldehydes to the whipped cream.
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Example 51

n-hexanal 1ppm+

1-octen-3-ol 1ppm

4.5

4.5

4.0

[0076]

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

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

SucCrose.
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[0076] Enhancement in all of umami, saltiness and sweetness was observed when adding 1 ppm
n-hexanal and Ippm 1-octene-3-ol to each of the aqueous solutions of MSG, NaC1 and sucrose. PCT/J
P2010/63828 CLAIMS 1. A taste enhancing agent having one or more active’ntjrEaRiRte38efected from
linear aliphatic aldehydes having 3-10 carbon ato@isaanis linear aliphatic alcohols having 4-10 carbon
atoms. 2. The taste enhancing agent according to Claim 1, the linear aliphatic aldehydes are saturated
linear aliphatic aldehyd&¥e SpAng sgeU ARYHE NG ageMOECABidmE S Eraimstisie HennittMer of carbon
atoms on the |i alj ic al 1S 5-7, 4. t ngi e rding 0,Claim 1, the
linear an;;,mﬁ‘};‘%%?é%%%gsﬁ?g er%t?égga}l{rg:f @%aﬁgotﬁaégg%ﬁ%ﬁcﬁ%&zg% tg %%%o%ﬁ%%?ﬁ)%?a%% éflt e linear
aliphatic alcohebsesenRsaturated linear aliphatic alcohols. 6. The taste enhancing agent according to
Claim 1 or 5, the number of carbon atoms on the linear aliphatic alcohols is 6-8. 7. The taste enhancing
agent according to CiafniiictRRIAEAR ARpRatieAEaRIR (damhdidhedinrargiliphatialdebyifariting agent
according to fClaj t e enhancing is any of enhancement in saltiness, sweetness or
umami. 9. A%h%ﬁgcgl%?%e%@jan% gla%h nd%br sugar usage in food, the method comprising adding, to the
food, one or more substareesiatentedoiamdioaanalipbalio aldebyde shaving34bBwastoan atoms and
linear aliphatic alcohols having 4-10 carbon atoms. 10. The method according to Claim 9, the amount of
the linear aliphfatitcaldéRydlés €FinitRe’food is 0.001-10000 ppm. 11. The method according to Claim

9, the amount of the figea.alighiatc;slcohale addefhn thefaad i GOAQORRRIM. AR foodproduct

manufactured by the method acco g to any one laims 9 to
n-hexanal.
5. The taste enhancing agent according to Claim 1, the linear aliphatic alcohols are

unsaturated linear aliphatic alcohols.
6. The taste enhancing agent according to Claim 1 or 5, the number of carbon atoms on

the linear aliphatic alcohols is 6-8.

7. The taste enhancing agent according to Claim 1, the linear aliphatic alcohols is
1-octen-3-ol.
8. The taste enhancing agent according to any one of Claims 1 to 7, taste enhancing is

any of enhancement in saltiness, sweetness or umami.

9. A method for reducing salt and/or sugar usage in food, the method comprising 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.

10. The method according to Claim 9, the amount of the linear aliphatic aldehydes added
in the food is 0.001-10000 ppm.

11. The method according to Claim 9, the amount of the linear aliphatic alcohols added
in the food is 0.01-1000 ppm.

12. A food product manufactured by the method according to any one of Claims 9 to 11.
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