1 DESCRIPTION Title of Invention PERFUME COMPOSITION Technical Field 5[0001]The present
invention relates to a perfume composition that can be used as a food flavoring, cosmetic aroma or the
like, and specifically, it relates to a perfume composition having three compounds, 4,8-
dimethy1-3,7-nonadien-2-ol, 4,8-dimethy1-3,7-nonadien-2- 10 yl acetate and
4,8-dimethyl-3,7-nonadien-2-one, combined in a specific proportion. Background Art [0002]Citral is an
aromatic component with a strong lemon-like fresh quality, which is present in lemon, 15 lime and
grapefruit, and it is widely used as an importarﬁ%?&%ﬁﬁ Merial for foods and beverages, and for
cosmetic produgts, jQO03OR the Rthes hand, citral is also known to decrease with heating and passage of
time, producing an 20 off-flavor (an undesirable off-taste or off-odor) (NPL 1). Under acidic conditions, in
particular, citralHheiRr&HeofitdiiAg praduitts decreases in stages during production, distribution and
storage periods, its strugtgie Fl:,)ei altered by reactions such as oxidation, 25 cyclization, hydration and

isomerization thTa??eéunIt in redﬁgedifreshness and very strong deterioration odor, and tend to significantly

lower the quiality @f the) 2 praduct [00041in the,past: many-attempts have begnmagde to add antioxidants
such as isoascorbic acid to prevent generation of the various deterioration odor-causing 5 substances
produced from Eif@APINPIE 2P bt hhile Effeclive witHods existtfop thhiBiting tHe generation of these
deterioration odgr-scgggg séllers}naancg% ilcggs Oi‘?LQee% Qgsséiblee o prevent decg pjpghﬂg osuf citral itself,
such that the fréshness of citral Is 10t an 1 cons’equently,pno fundamentdl solution has been found for
maintaining thewasigingl dragrance-preperies:iof €itral v {0095 hese ate alseddwown methods for inhibiting
structural changes in the compounds and preventing generation of deterioration odor-causing

substances, by A5 E&siRy Paig%ly%t%ﬁl‘éa&ﬁfépar’?m@d msf{*ea%kéfiéif?élﬁl_thla”t have I?%%H@m%perties similar
tocitral. ., For example, 4,8-dimethyl-3, 7-popadien-2-gl, 4.8 dimethy1:3,7-nonadien:2;y1 acetate

and 4,8-dimethy1- 3,7-nonadien-2-one are knownas highly stable citral 20 analogs. However, while the
fragrances of thiesesubstances are simitar ta citral, they have characteristic aromas that include mixtures
of different types of fragrances, and such aromatic substances have been difficult to use in isolation.

25[0006]PrevioB& kiR Adle included adding a mixture of 4,8-dimethy1-3,7-nonadien-2-ol and 4,8-
dimethy1-3,7-nonagjen-2-oneto yield & perfyme 3.compaosition having exgellent olfactory groperties and

high color stability (PTL 1) or to yield a perfume composition having a natural, fresh, strong lemon-like
fragrance (PTL 23pand-¢orbining:the twoadompoundsioflb4i8-dimethyi £3,7nohadien,2-ol and
4,8-dimethy1-3,7- nonadien-2-y1 acetate with an alcohol derived from a terpene compound to impart a

fresh, strohy leroldikdEst& aHi avor and 18 Vield a'perflinté témpdSitiort habihg high stability over time
in acidic beverages{PTL403).10097IThese publications disclose; that addition of aJnixture of
4,8-dimethy1-3,7-nonadien-2-ol and 4,8- dimethy1-3,7-nonadien-2-one, or combination of the two
compounds of 4,8xdimetinAt3,7-monadiier-2-ol and 4,8- 15 dimethy1-3,7-nonadien-2-y1 acetate with an
alcohol derived [IrrPO(% g;lg]terp_en com eougghal_llgvxﬁsa%rg(,ju%tllotnr%fla Qgrfgmgoco]mj%%srlltlotnownh citral-like
fragrance properties and high stabi ity over time.

decrease with heating and passage of time, producing an

20 off-flavor (an undesirable off-taste or off-odor) (NPL
1). Under acidic conditions, in particular, citral in
citral-containing products decreases in stages during
production, distribution and storage periods, its
structure being altered by reactions such as oxidation,

25 cyclization, hydration and isomerization that result in
reduced freshness and very strong deterioration odor,

and tend to significantly lower the quality of the



[0008]However, although a combination of the two 20 compounds of 4,8-dimethy1-3,7-nonadien-2-ol and
4,8- dimethy1-3,7-nonadien-2-one has a fragrance mgre similar to citral than when they are used alone,
the floral and cosmetic fragrance produced by their simultaneous use is perceived as being different
quality, and it has 25 therefore been inadequate in terms of the overall natural quality. [0009]In addition,
even though combining the two compounds of 4,8-dimethy1-3,7-nonadien-2-ol and 4,8-
dimethy1-3,7-nonadien-2-y1 acetate with an alcohol derived from a terpene compound also produces a
fragrance similatt8 €itfdi, this has been Inadequate in 5 that a lime-like fragrance begins to become
noticeable with ps gieigrioration,takgs place, preducing.alteration insthe-origing| fragsangs, or in that it is
insufficiently reminiscent of lemon aroma, which is an Important fragrance component of citral and a
typical 10 expressibreoftfiavor,cend-therefole fusthes mproveiment has deen apdentyrdesired. Citation List
Patent literature [30010171 %5 PTL 1: Japanese Patent@%ublic .Ingpec,tion N% 2003-517052 PTL 2: Japanese
fcation [ 181676 PTLS: Ifur86eacr‘?1 Patent Application

Unexamined Pgteﬁteﬁppllcation ublication K320
PublicationsNo. sk4d 4896 20 Nen-patant diterature [0011] NPk, Pejer Sehiekerkerand Werner Grosch; J.
Agric. Food Chem., 36, 797-800 (1988) NPL 2 : Val E. Peacock and David W. Kuneman; J. Agric.
25Food Chem. £33, 3301335 (1985) Sunamastofiavertiohi Péchinical Preblea S[@012]Witt the
increasingly diversifying preferences of consumers in recent years, there is hi emand for development
of products of gtréae%? vgrelettfl.r ‘f‘ﬁi]é%%eh%nls %ﬁ?tfcﬁ?fr@sﬁ&gb%ﬁ% Stlf%ea ?ocoeolsémd9 Jg gé?/(s-:-rang%faand cosmetic
industries, wherg-there issa stsorg demane-fendevelopmpepkafran aburdant vadetyiaf feods and
beverages and cosmetic products to satisfy consumer preferences. In addition to these demands, there
are also new mddérh démands forfar6matie 10 components as dné of ingtadients of foods and beverages
and cosmegic products, . . 1 ,In regard fo aromatic substances, in particular, there is demand for an
excellent effect of exhibiting fragrance and flavor with a more natural 15 quality, for a fragrance and flavor
with higher palatahititya and fior notonbyrimparting satisfaetonyefragrance andsflavor butalsa having higher
stability without r;?enerating off-odors with passage of time. It is an object of the present invention to 20

provide a perfuhe’éompositiol thaEcar fmpdrt 8 NEGrAr qisity A0 méétthe Hehidtbward consumer
preferences for nagural quality, and,a bighly, palatahility fragrance.and flavoy.and ggpecially having a
fragrance reminiscent of lemon aroma, with high stability and 25 reduced generation of off-odor with
passage of timegjasawelt as foads arxtbe\vierages and cdsmetie psdducts compeisingthe lavomatic
compound._ 6 Solution to Problem [0013]As a result of diligent research toward solving the problems
described BbovB Sthapras8htiNventdrs rave fotind, &dprisihgly’ fridt Hhgrance-6f 5 femon aroma is
notably increased by gomhining three different gpalogs with different functiopal.groups, namely an alcohol
(4,8-dimethy1-3,7-nonadien-2-ol), an ester (4,8-dimethy1-3,7-nonadien-2-y1 acetate) and a ketone
(4,8-dimethy1-3,7-nonadieni3-one): Alsol 0 sdrplisihighye ithwas foundrthastheaatie forlthe specific
proportion of the t r_eg,corr%%o nds is important, ag%juriher diligent research %/9 ,conggctfg on the ratio.
As a result, it was found that the blending rafio of 4:8-dimethy1-3.7-ndnadien-2-01; 4 8-dimethyl- 15
3,7-nonadien-2yl7acetateandh4,8-dimethyle3i/nnenadien:0e is,0 92:0.4dor- 1 t ra 1
4,8-dimethy1-3,7-nonadien-2-y1 acetate and 0.04-0.8 for 4,8-dimethy1-3,7-nonadien-2-one with respect
to 1 for méthyl-37edGtatlieniolc dad prefeidsty DI0A-0 2FeF 418-6itnety I-83=Ronadien-2-y1 20 acetate

and 0.08-0.4 for 4 8-(gimeth3é1-3 7-nonadi
subs

ances ate 51m1%rolt_r2_ rg)e citral, they have
characteristic aromas that include mixtures of different
types of fragrances, and such aromatic substances have
been difficult to use in isolation.
25 [0006] Previous disclosures have included adding a
mixture of 4,8-dimethyl-3, 7-nonadien-2-0l and 4, 8-

dimethyl-3, 7-nonadien-2-one to yield a perfume



with respect to 1 for 4,8-dimethy1-3,7-nonadien-2-ol. It was found, surprisingly, that by including the three
compounds in a formulated perfume in these specific proportions, it is possible to provide a 25 perfume
composition that maintains a strong lemon aroma and freshness even after storage under acidic
conditions, and that can impart a citral-like flavor with a natural quality essentially without generating
off-odor, as well as foods and beverages and cosmetic products containing the aromatic compound, in
contrast to citral-containing perfume compositions and the gerfume compositions of 5 PTLs 1-3, and the

invention has bEEARBMpiet8d updK thI findiy: {63:14]R has Mot béeR Pr&idUsly distited that mixing the
three compounds 4;8-dimethy 1-3.fsnenadiens2r 0l 4, 8-dimethyd 3, 7:nopadien-2:yd acetate and 4,8- 10
dimethy1-3,7-nonadien-2-one can produce a perfume composition having high stability over time and
having strongerccitralliketlemonbarofrasanrd freshess than ¢hé prietare,and fmihermoke; it has been
neither taught nor sugaested {E}aTthi}ng thege threg compour ds ig al5 s%ecific gropojl%tion canyield a
perfume compos]ft%% that mamtains s r’onariem%ﬁ%rcl)rrﬁén%d réshness even after Sstoorage under acidic
conditions, aand £hat candamart a gitral-ike flaverwith g natwal quality essentially without generating
off-odor. 20[0015](1) The invention is a perfume composition comprising the three compounds
4,8-dimethy1-370 hofadien22-bl 4°8-diméthy¥-3;7-nohadibncigl sdetaigafddfrom a
4,8-dimethy1-3,7-nonadien-2-one, ¢ m%béneid in a proportion of 0.02-0.4 forl%,gbdimffmyel-?,,%nonadien-z-
25 yl acetate and 0104-0.8 Tor E,%-éllme hyl-?%-nonadien-a- ohe with regpect to 1 for
4,8-dimethy1-3 7areradient 210l a(2) T henaventioniis adsaa feadranad beverage 18 0s@ cosmetic product
comprising a perfume composition according to (1) above. Advantageous Effects of Invention [0016]The
perfume compdsitioh or the iventisr; 15 Whencatifedtom fobd atetieverage and accoshetie product, can
impart citral-like;lemon aroma and freshness with a more natural quality than the prior art, and allows
production of foods and beverages and cosmetic products having reduced generation of off-odor with
passage of 10 time,ocomparedie sirab-containing pefumescompesitions-with similar fragfance properties.
Description of Embodiments [0017]The invention will now be explained in detail. (1) Perfume composition
15The inventiort i<"d peHGmMe donpdsitioredmprising three @pounds® 4, &dithethy1-3, 7-nonadien-2-ol
represented by formuylg (1): OH (1) 20(wherein the wave line hond indieates the cisform or trans form, or
a mixture of the cis form and trans form in any proportion), 4,8-dimethy1-3,7-nonadien-2-y1
acetate representet by formuld (2); - OXe(2) y(Wheréin te wdvering-bohdandicdte$-the cis form or trans
form, or a mixture of the cis?forgn and trans for2m in any proportion, and Ac represents an acetyl group), 5
anlefo&ﬁMa&ﬁmethyl_ , T-nonadilien-2-yl acetate with an alcohol

derived from a terpene compound allows production of a

perfume composition with citral-like fragrance

properties and high stability over time.

[0008] However, although a combination of the two

20 compounds of 4,8-dimethyl-3, 7-nonadien-2-0l1 and 4, 8-

dimethyl-3, 7-nonadien-2-one has a fragrance more similar

to citral than when they are used alone, the floral and

cosmetic fragrance produced by their simultaneous use is

perceived as being different quality, and it has

25 therefore been inadequate in terms of the overall

natural quality.

[0009] In addition, even though combining the two



(wherein the wave trans form, or a in any proportion). line bond mixture 4,8-dimethy1-3,7-nonadien-2-one
represented by 0 (3) indicates the cis form or of the cig form and trans form [0018]The
4,8-dimethy1-3,7-nonadien-2-ol, 4,8- dimethyl1-3,7-nonadien-2-y1 acetate and 4,8-dimethy1-3,7-
nonadien-2-one to be used for the invention may be 15 synthesized by methods described in any known
publications. [0019]The 4,8-dimethy1-3,7-nonadien-2-ol can be obtained, for example, by treating citral
with Grignard reaction with methylmagnesium chloride (MeMgC1), 20 according tgl) tge following reaction

formula (AgarwaP8R4 Y diaR Petfuin. 272121 18(1983)) " 16 {6620] TR 2"

4,8-dimethy1-3 y:penadien-2-yl acetate; £an be,obtained fer.example by acetyatian of4,8-
dimethy1-3,7-nonadien-2-ol with acetic anhydride(Ac20) and pyridine(Pyr.),according to thefollowing
reaction 5 formdlafAgawaf 128(1988%r etatdndiancOHAO Pédfanmp 27diCAc1382- Pyr, [0021]
The4,8-dimethyf'L£3,7-nonadien,—2-,one can be

agrance similar to citral, this has been inadeguate in

5 that a lime-1like fragrance begins to become noticeable
with as deterioration takes place, producing alteration
in the original fragrance, or in that it is
insufficiently reminiscent of lemon aroma, which is an
important fragrance component of citral and a typical

10 expression of flavor, and therefore further improvement
has been ardently desired.
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Summary of Invention

Technical Problem



10 obtained, for example,by subjecting 4,8-dimethy1-3,7- nonadien-2-ol to Sarett oxidation with
pyridine-chromium trioxide complex (Pyr.-0r03), accokding to the following reaction formula (Agarwal et
al.; Indian Perfum., 27, 112-118(1983)). 15 OHpyr,,cros10 s- AAAA [0022]However, the methods of
synthesizing the 4,8- dimethyl-3,7-nonadien-2-ol, 4,8-dimethy1-3,7-nonadien-2- yl acetate and
4,8-dimethy1-3,7-nonadien-2-one are not 20 limited to these methods. [0023]When the
4,8-dimethy1-3,7-nonadien-2-ol, 4,8- dimethy1-3,7-nonadien-2-y1 acetate and 4,8-dimethy1-3,7-
nonadien-2-one’ &&'gctive ingfediBntssccording 16 e 11 ifveioh &% tfbe used in a perfume
composition, the blending, ratio ofithe threg.compoundsdpay, beL02-0,4 fdfcre is nign
4,8-dimethy1-3,7-nonadien-2-y1 acetate and 0.04-0.8 for 4,8-dimethy1-3,7-nonadien-2-one with respect
to 1 5 for 4,8-difvatiayld3 7emorvedien-Qrolcand pleferabiu@.04- 02 for 4:8-dimethy1-8tFnonadien-2-y1
acetate and 0.08- 0.4 ftor 4,8-di,meth¥1;:3,7-n?na ien-2-on%i/vith,res;8%ct t? 1 for 4
4,8-dimethy1—3,y3r%5nad'ieeﬁl-§-d1.S THE amount of tofal addition with the thre€ 1 c%?npounds will differ
depending on the purpose andithedype of perfume Somposjtiop, but gengrally it gnay be in the range of
0.000000001 mass% (10 ppt) to 10 mass% and preferably 0.000001 mass% (10 ppb) to 5 mass%, with

respect to the téthr pedumietonshdsitiond 4 5f0024RiEre @fe A0 pabticudanrestrictioAs vnother
components to Peoaggeg 5% ttP)ee ?gggmescoarplposgt(i)osn gfttpg in\éen&iggt gng <t)hesrg ma be used various
aromatic materials conventional y use%eaccor&ng {6 the appl?ca?ion and purpose, which may include,
specifically, 20 aroraatic-materiats kaews in the priauart sueh as aldehydesdalgahels and esters.

The blendig method for the perfume composition is also not particularly restricted, and conventionally

known bIendingt|J-?‘1%_?€rﬂ)c%l’rﬂa§7L bé%éﬁﬁbﬁ%@?ﬁﬂhdﬁ@?%ﬁetﬁ@és oF ARG ach of the aromatic
materials ope at g fime, and methods of adding a Qéef’e‘r&]%qéusre?og some,Qf the arpmatic materials. 12

[0025](2) Application of perfume composition The perfume composition of the invention can
provide foods aaddeveragesihavingcitrakkke fragrances and flavors with a natural quality, when 5 added
to (a) beverages including tea drinks such as green tea, black tea and oolong tea, fruit beverages,

alcoholic beverages, milk-baSedel@FagesCand Carbbnated diikd™ @) Frozeh desserts such as ice
cream, sherbet angdiice candy; (¢),fermented dajly, products sych as. 10 yogurt.and cheese; (d) luxury

products such as Japanese and Western confectioneries, baked confectioneries, jams, chewing gum,

bread, cocoa, ceffee Hteaiand tobagew;(epdessertsisuchraspudding, njelys bavaroisiand mousse; (f)

soups such as Japanese soups and Western soups;ﬁ(g) 15 flavor seasonings; and (h) snack foods such
6

as various' typed Of instant beVerdyeSdfi foods. [0026]i alaitiol e perflitié composition of the

invention may he.generally used in.a wide range-of cosmetic prodycts, ingluding.shampoos, hair creams,
20 pomades and other hair cosmetics, oshiroi, lipsticks and other cosmetic products, laundry detergents,

disinfecting clednsers,andeorcardnatie agents; tandlothehhkedlthcarid: hygienie tra&tetialsy pharmaceuticals,
and the like. 25&0.0 7]The amount of a erfgg]e C mpositiorfqof the inventiop to be added to a food and
1 § i -0 time.

beverage or cosmetic BFO&%?%%} depen ng on thé t)v/vﬁé: of foodand. ©

It is an object of the present invention to

20 provide a perfume composition that can impart a natural
quality, to meet the trend toward consumer preferences
for natural quality, and a highly palatability fragrance
and flavor, and especially having a fragrance
reminiscent of lemon aroma, with high stability and

25 reduced generation of off-odor with passage of time, as
well as foods and beverages and cosmetic products

comprising the aromatic compound.



13 beverage or cosmetic product, but generally speaking, addition of the three compounds,
4,8-dimethy1-3,7- nonadien-2-ol, 4,8-dimethy1-3,7-ngnadien-2-y1 acetate and
4,8-dimethy1-3,7-nonadien-2-one at a total 5concentration of 0.000000000001 mass% (0.01 ppt) to 0.05
mass% in the food and beverage or cosmetic product can impart a citral-like fragrance and flavor with
natural quality to the food and beverage or cosmetic product. Examples 10[0028]The invention will now
be explained in greater detail through_examples, with the understanding that the invention is in no way
limited by the eiggﬁﬂre%‘?fbd'z%] PABRRR synthesis examples] 15(1) Synthesis of
4,8-dimethy1-3,7onanadien-2,0i After adding 100 mlt of methylmagnesium higride;(3 M tetrahydrofuran
solution) in 200 ml of tetrahydrofuran under a nitrogen stream and cooling to - 5C, 43.5 g of citral was
added dropwises fo¥aiperiodhef 2030rhinutesias A0 d0@bove, Witer paactiontat -10C to 0C for 1
hour, the reaction mixtyre was added to 500 ml of an aqueaqus 10041) atmrtnonium chlorid% solution at OC to
10C, and extraction was f)grforarﬁfeed with g (S)Fﬁgﬁt%lﬁe.n &r 25 rlﬁsing]iﬁg ﬁ%ﬁtcaeneqayer with saturated
sodium bicarbonate water ahd spgiwm ehloride solutions i was, dried averianhydrausssodium sulfate and
the heptane was 14 distilled off with a rotary evaporator to obtain 53 g of raw oil. The raw oil was
subjected to sirdplé distitation t¢ obtain 45 ghofUi8-timethy1317.C5 henadierir2BPRaving a purity of
99.0% from gas chromatogra nalysis, (Boilin int::59C to 63C/70.Pa) [0030] (2) Synthesis of
Aoty 5 T A e 2 e FAeL STy & 3 ot SO A ASEns 1 280 67
4,8-dimethy1-3 #snenadian-2-el andtrising the-tespesature- to-65C 252 gLof @cetie anbydride was added
dropwise at 60C to 70C for a period of 10 minutes. After reaction at 60C to 70C for 3 hours, 15 the
reaction mixturé #/a8"tdolety to 40 Aduet t6-150°¢ BRfafet at 0€®) 10CPaRA extracted with 50 g of
heptane. Afier rinsing the; heptane Jayer withawater and 5% aguegus soda ash, it was dried over
anhydrous sodium sulfate and the heptane was distilled off with a rotary 20 evaporator to obtain 31 g of
raw oil. The raws ok wias istibjected ta-simple distilatiomtocebtainn3hg of 4,8-dimethypl-8afrtnonadien-2-y 1
acetate having a GC purity of 99.1%. (Boiling point: 71C/80 Pa) 25 0031]53) Synthesis of
4,8-dimethy1-3ﬁﬁﬁod'%tﬁéﬁl%?orﬁﬂ*ﬁ@ o1 of £ 8ifmethyi128, 7510t AdTer=2-0 Was" £5 aditiéd 130 g of
acetonitrile, 2.9 g of Nmethyjorpholine-N-oxide apd 4.6 g of melegular sieves 44, apd after cooling the
mixture to -10C, 125 mg of tetrapropylammonium perruthenate was added, and the 5 mixture was
returned to roomaempereture While stirring foB2 hoursiad ien-The keactioh-mikture was-added to 5%
aqueous sodium thiosulfate, and was extracted with 50 g of h%PIane. After rinsing the heptane layer with

3% 10 aqd@ous’HydrBeRIBH¢ Btic and saditm dtiorfde salufion, - e =Py L~/ 7-ionadien=

2-one is 0.02-0.4 for 4,8-dimethyl-3, 7-nonadien-2-yl
acetate and 0.04-0.8 for 4,8-dimethyl-3, 7-nonadien-2-one
with respect to 1 for methyl-3, 7-nonadien-2-0l, and
preferably 0.04-0.2 for 4,8-dimethyl-3, 7-nonadien-2-yl1
20 acetate and 0.08-0.4 for 4,8-dimethyl-3, 7-nonadien-2-one
with respect to 1 for 4,8-dimethyl-3, 7-nonadien-2-ol.

It was found, surprisingly, that by including
the three compounds in a formulated perfume in these
specific proportions, it is possible to provide a

25 perfume composition that maintains a strong lemon aroma
and freshness even after storage under acidic conditions,

and that can impart a citral-like flavor with a natural



it was dried over anhydrous sodium sulfate and the heptane was distilled off with a rotary evaporator to
obtain 2.1 g of raw oil. The raw oil was purified by silica gel column 15 chromatography (hexane:ethyl
acetate = 19:1) and subjected to simple distillation to obtain 1.3 g of 4,8- dimethy1-3,7-nonadien-2-one
having a purity of 99.7% from gas chromatography analysis. (Boiling point: 67C/70 Pa) 20[0032]
[Example 1 and Comparative Examples 1 to 4] (Lemon flavor) Perfume composition No.1
according to the invention having the following formulation was obtained 25 by a common_method. There

were also obtaiffdd, 'ds Eofiiparative Exampiet 104, Perfuhie compasifions Rio: 238 57 filwhich the

mixing proportions f.4,8-dimethyl 16.3.Z09nadien:2;0l,4:8-dimethyL:3, Z-nopadien:2-yL acetate and
4,8-dimethy1-3,7-nonadien-2-one were changed. [0033] [Table 1] [Table 1] Perfume compositions
(No.1-5) Comporrentaiasme Parts byweight! Example 1t Cemp.Bxe 1 Gémp Exc 2nCempiEx 3 Comp.Ex. 4
Perfume composition No.1 No.2 Ng.3.No.4 No. a}:-ﬁinene 010.10.10.10.1 ,13-Pine£1e

perfume compositions an e perfumé compositions o

5 PTLs 1-3, and the invention has been completed upon this
finding.

[0014] It has not been previously disclosed that
mixing the three compounds 4,8-dimethyl-3, 7-nonadien-2-
ol, 4,8-dimethyl-3, 7-nonadien-2-yl acetate and 4,8-

10 dimethyl-3, 7-nonadien-2-one can produce a perfume
composition having high stability over time and having
stronger citral-like lemon aroma and freshness than the
prior art, and furthermore, it has been neither taught
nor suggested that mixing these three compounds in a

15 specific proportion can yield a perfume composition that
maintains strong lemon aroma and freshness even after
storage under acidic conditions, and that can impart a
citral-like flavor with a natural quality essentially
without generating off-odor.

20 [0015] (1) The invention is a perfume composition
comprising the three compounds 4,8-dimethyl-3, 7-
nonadien-2-0l, 4,8-dimethyl-3, 7-nonadien-2-yl acetate
and 4,8-dimethyl-3, 7-nonadien-2-one, combined in a
proportion of 0.02-0.4 for 4,8-dimethyl-3, 7-nonadien-2-

25 vyl acetate and 0.04-0.8 for 4,8-dimethyl-3, 7-nonadien-2-
one with respect to 1 for 4,8-dimethyl-3, 7-nonadien-2-o0l.

(2) The invention is also a food and beverage



0.7 0.7 0.7 0.7 0.7 Myrcene 0.04 0.04 0.04 0.04 0.04 Limonene 2.8 2.8 2.8 2.8 2.8 1,8-Cineole 0.04 0.04
0.04 0.04 0.04 y-Terpinene 0.4 0.4 0.4 0.4 0.4 Terpinglene 0.02 0.02 0.02 0.02 0.02 Octanal 0.08 0.08
0.08 0.08 0.08 Nonanal

or a cosmetic product comprising a perfume composition
according to (1) above.

Advantageous Effects of Invention

[0016] The perfume composition of the invention,

5 when added to a food and beverage and a cosmetic product,
can impart citral-like lemon aroma and freshness with a
more natural quality than the prior art, and allows
production of foods and beverages and cosmetic products
having reduced generation of off-odor with passage of

10 time, compared to citral-containing perfume compositions
with similar fragrance properties.

Description of Embodiments
[0017] The invention will now be explained in detail.
(1) Perfume composition

15 The invention is a perfume composition

comprising three compounds:

4,8-dimethyl-3, 7-nonadien-2-0l represented by

OH
Mr"l\ (1)

20 (wherein the wave line bond indicates the cis form or

formula (1) :

trans form, or a mixture of the cis form and trans form
in any proportion),
4,8-dimethyl-3, 7-nonadien-2-yl acetate

represented by formula (2):



0.130.130.130.13 0.13 Decanal 0.04 0.04 0.04 0.04 0.04 Citronellal 0.12 0.12 0.12 0.12 0.12 Linalool
0.14 0.14 0.14 0.14 0.14 4-Terpineol 0.05 0.05 0.05 0,05 0.05 a-Terpineol 0.3 0.3 0.3 0.3 0.3 Neryl
acetate 0.18 0.18 0.18 0.18 0.18 Geranyl

OAc
)\\/\)%M\ (2)

(wherein the wave line bond indicates the cis form or

trans form, or a mixture of the cis form and trans form

in any proportion, and Ac represents an acetyl group),
5 and

4,8-dimethyl-3, 7-nonadien—-2-one represented by

)%/\)%.JJ?\ (3)

(wherein the wave line bond indicates the cis form or

formula (3):

10 trans form, or a mixture of the cis form and trans form
in any proportion).
[0018] The 4,8-dimethyl-3, 7-nonadien-2-01, 4, 8-
dimethyl-3, 7-nonadien-2-yl acetate and 4,8-dimethyl-3, 7-
nonadien-2-one to be used for the invention may be

15 synthesized by methods described in any known
publications.
[0019] The 4,8-dimethyl-3, 7-nonadien-2-0l can be
obtained, for example, by treating citral with Grignard
reaction with methylmagnesium chloride (MeMgCl),

20 according to the following reaction formula (Agarwal et

al.; Indian Perfum., 27,112-118(1983)).

SR WN



acetate 0.23 0.23 0.23 0.23 0.23 Peryl aldehyde 0.02 0.02 0.02 0.02 0.02 Nerol 0.05 0.05 0.05 0.05 0.05
Geraniol 0.05 0.05 0.05 0.05 0.05 Water 400 400 40Q 400 400 4,8- Dimethyl3,7- nonadien-2- ol 0.55 0.55
0.55 0.55 0.55 4,8- Dimethyl- nonadien-2- 0.05 0.005 0.25

[0020] The 4,8-dimethyl-3, 7-nonadien-2-yl acetate
can be obtained, for example, by acetylation of 4,8-
dimethyl-3, 7-nonadien-2-0l with acetic anhydride (Ac;0)

and pyridine (Pyr.), according to the following reaction

5 formula (Agarwal et al.; Indian Perfum., 27, 112-

118(1983)).
OH  Ag0 OAc
AMAL 2 IR
Pyr.
[0021] The 4,8-dimethyl-3, 7-nonadien-2-one can be

10 obtained, for example, by subjecting 4,8-dimethyl-3, 7-
nonadien-2-0l to Sarett oxidation with pyridine-chromium

trioxide complex (Pyr.-CrOs3), according to the following

reaction formula (Agarwal et al.; Indian Perfum., 27,
112-118(1983)) .

15

JOUS LWV

[0022] However, the methods of synthesizing the 4, 8-

dimethyl-3, 7-nonadien-2-0l1, 4,8-dimethyl-3, 7-nonadien-2-

vyl acetate and 4,8-dimethyl-3, 7-nonadien-2-one are not
20 limited to these methods.

[0023] When the 4,8-dimethyl-3, 7-nonadien-2-0l1, 4,8-

dimethyl-3, 7-nonadien-2-yl acetate and 4,8-dimethyl-3, 7-

nonadien-2-one, as active ingredients according to the



0.050.05 17 yl acetate  4,8- Dimethyl3,7- nonadien-2- one 0.1 0.1 0.1 0.01 0.5 Ethyl alcohol
remainder remainder remainder remainder remaindey ;Total 1000 1000 1000 1000 1000 [0034]The
mixing proportions of 4,8-dimethy1-3,7- nonadien-2-ol, 4,8-dimethy1-3,7-nonadien-2-y1 acetate 5 and
4,8-dimethy1-3,7-nonadien-2-one in the obtained perfume compositions No. 1 to 5) are shown in Table 2.
[0035] [Table 2]  Table 2 Proportions of active ingredients added to 10 perfume compositions (No.1-5)
Perfume composition Example 1 Comp. Ex.1 , o
invention, are to be used in a perfume composition, the
blending ratio of the three compounds may be 0.02-0.4
for 4,8-dimethyl-3, 7-nonadien-2-yl acetate and 0.04-0.8
for 4,8-dimethyl-3, 7-nonadien-2-one with respect to 1
5 for 4,8-dimethyl-3, 7-nonadien-2-0l, and preferably 0.04-
0.2 for 4,8-dimethyl-3, 7-nonadien-2-yl acetate and 0.08-
0.4 for 4,8-dimethyl-3, 7-nonadien-2-one with respect to
1 for 4,8-dimethyl-3, 7-nonadien-2-ol.
The amount of total addition with the three

10 compounds will differ depending on the purpose and the
type of perfume composition, but generally it may be in
the range of 0.000000001 mass% (10 ppt) to 10 mass% and
preferably 0.000001 mass% (10 ppb) to 5 mass%, with
respect to the total perfume composition.

15 [0024] There are no particular restrictions on other
components to be added to the perfume composition of the
invention, and there may be used various aromatic
materials conventionally used according to the
application and purpose, which may include, specifically,

20 aromatic materials known in the prior art such as
aldehydes, alcohols and esters.

The blendig method for the perfume composition
is also not particularly restricted, and conventionally
known blending methods may be mentioned, including

25 methods of mixing each of the aromatic materials one at

a time, and methods of adding a premixture of some of

the aromatic materials.



Comp. Ex.2 Comp. Ex.3 Comp. Ex.4 No.1 No.2 No.3 No.4 No.5 4,8-Dimethy1-3,7- nonadien-2-31 1.0 1.0
1.0 1.0 1.0 4,8-Dimethy1-3,7- nonadien-2-y1 acetate,0.09 0.009 0.45 0.09 0.09 4,8-Dimethy1-3,7-
nonadien-2-one 0.18 0.18 0.18 0.02 0.91 [0036]Specifically, perfume composition No. 1 was a perfume
composition with a blending ratio of 4,8- 15 dimethy1-3,7-nonadien-2-ol, 4,8-dimethy1-3,7-nonadien-2- yl
acetate and 4,8-dimethy1-3,7-nonadien-2-one according to the invention, in the range of 0.02-0.4 for 4,8-

dimethy1-3,7-nonadien-2-y1 acetate and 0.04-0.8 for 4,8- 18 dimethy1-3,7-nonadien-2-one, with respect
to 1 for 4,8- dimethy23, 7-nondler:B501 (605 #10h the &Rel HATd, PErRMTe EdMPosition No. 2 was a

perfume composition with a fayerdnixingRropgortions ef 4.8-dimethyl-3,/saonadien-2:yl acetate than the
mixing proportion of the invention, perfume composition No. 3 was a perfume composition with a higher

mixing proportierr of74 @<difretilsl -3 7dndrradie-29£l acetatecthan thie nixing proportion of the invention,
perfume 10 composition No. 4 was %Perfume cong%os;tion \1/:vith allower ixing proportion of

4,8-dimethy1-3, “Acnadien-2-6he thanatﬁé)rmslxivﬁb proporrtli%nuo‘??he ﬁ*f\l/%ntligr{’anw peélrfume composition
No. 5 was 8 peHumecompositionwith ahjgherimixingiproportion of4,8:dimethy-3,4-nonadien-2-

green tea, black tea and oolong tea, fruit beverages,
alcoholic beverages, milk-based beverages and carbonated
drinks; (b) frozen desserts such as ice cream, sherbet
and ice candy; (c) fermented daily products such as

10 yvogurt and cheese; (d) luxury products such as Japanese
and Western confectioneries, baked confectioneries, jams,
chewing gum, bread, cocoa, coffee, tea and tobacco; (e)
desserts such as pudding, jelly, bavarois and mousse;
(f) soups such as Japanese soups and Western soups; (9)

15 flavor seasonings; and (h) snack foods such as wvarious
types of instant beverages and foods.
[0026] In addition, the perfume composition of the
invention may be generally used in a wide range of
cosmetic products, including shampoos, hair creams,

20 pomades and other hair cosmetics, oshiroi, lipsticks and
other cosmetic products, laundry detergents,
disinfecting cleansers, indoor aromatic agents, and
other health and hygienic materials, pharmaceuticals,
and the like.

25 [0027] The amount of a perfume composition of the

invention to be added to a food and beverage or cosmetic

product differ depending on the type of food and



15 one than the mixing proportion of the invention. [0038] [Comparative Examples 5 to 8] The
following recipes, according to the inventions of PTLs 1 and 2, were used to obtain perfume
20composition No. 6 (Comparative Example 5), 2,4,8- trimethy1-7-nonen-2-ol was added instead of 4,8-
dimethy1-3,7-nonadien-2-one in Example 1, according to the invention of PTL 3, were used to obtain
perfume composition No. 7 (Comparative Example 6), citral was 25 added instead of
4,8-dimethy1-3,7-nonadien-2-ol, 4,8- dimethy1-3,7-nonadien-2-y1 acetate and 4,8-dimethy1-3,7-
nonadien-2-one M Ekafile T to GETM Perfiithe 1 EomBBSitiaR No: B'(Eontparalivé Example 7), and

ethyl alcohol wag;added instead.of4,8:dimethyds3, 4 nanadien- 2-ol; 4 S-dimethyt-3,7-nonadien-2-y1
acetate and 4,8- dimethy1-3 7-nonadien-2-one in Example 1 to obtain 5 perfume composition No. 9
(Comparative Exaniple 8).-{0039]/[Table-3] Tabid 8 Petfume compositiod (No6. 69 UOC€omponent name

Parts by weight Comp.Ex. § Comp.Ex. 6 Comp.Ex. 7 Caomp.Ex. 8 Perfume composition No.6 No.7 No.8
No.S a.Pinene 01D L 0L 01 (PR 0 7 D6 6 7 MyigBrea® = Toedt

5 concentration of 0.000000000001 mass% (0.01 ppt) to 0.05
mass%$ in the food and beverage or cosmetic product can
impart a citral-like fragrance and flavor with natural
quality to the food and beverage or cosmetic product.
Examples

10 [0028] The invention will now be explained in
greater detail through examples, with the understanding
that the invention is in no way limited by the examples.
[0029]

[Aromatic synthesis examples]
15 (1) Synthesis of 4,8-dimethyl-3, 7-nonadien-2-0ol
After adding 100 ml of methylmagnesium
chloride (3 M tetrahydrofuran solution) in 200 ml of
tetrahydrofuran under a nitrogen stream and cooling to -
5°C, 43.5 g of citral was added dropwise for a period of

200 30 minutes at -10°C to 0°C.

After reaction at -10°C to 0°C for 1 hour, the
reaction mixture was added to 500 ml of an aqueous 10%
ammonium chloride solution at 0°C to 10°C, and
extraction was performed with 90 g of heptane. After

25 rinsing the heptane layer with saturated sodium
bicarbonate water and sodium chloride solution, it was

dried over anhydrous sodium sulfate and the heptane was



0.04 0.04 0.04 0.04 Limonene 2.8 2.8 2.8 2.8 1,8-Cineole 0.04 0.04 0.04 0.04 y-Terpinene 0.4 0.4 0.4 0.4
Terpinolene 0.02 0.02 0.02 0.02 Octanal 0.08 0.08 0008 0.08 Nonanal 0.13 0.13 0.13 0.13 Decanal 0.04
0.04 0.04 0.04 Citronella’ 0.12 0.12

10

15

20

25

distilled off with a rotary evaporator to obtain 53 g of
raw oil.

The raw o0il was subjected to simple
distillation to obtain 45 g of 4,8-dimethyl-3, 7-
nonadien-2-0l having a purity of 99.0% from gas
chromatography analysis. (Boiling point: 59°C to
63°C/70 Pa)

[0030]
(2) Synthesis of 4,8-dimethyl-3, 7-nonadien-2-yl acetate

After adding 5 g of sodium acetate to 25 g of
4,8-dimethyl-3, 7-nonadien-2-0l1l and raising the
temperature to 65°C, 59 g of acetic anhydride was added
dropwise at 60°C to 70°C for a period of 10 minutes.

After reaction at 60°C to 70°C for 3 hours,
the reaction mixture was cooled to 40°C, added to 150 g
of water at 0°C to 10°C, and extracted with 50 g of
heptane. After rinsing the heptane layer with water and
5% aqueous soda ash, it was dried over anhydrous sodium
sulfate and the heptane was distilled off with a rotary
evaporator to obtain 31 g of raw oil.

The raw o0il was subjected to simple
distillation to obtain 30 g of 4,8-dimethyl-3, 7-
nonadien-2-yl acetate having a GC purity of 99.1%.
(Boiling point: 71°C/80 Pa)

[0031]
(3) Synthesis of 4,8-dimethyl-3, 7-nonadien-2-one

The 2 g of 4,8-dimethyl-3, 7-nonadien-2-0l was



0.12 0.12 Linalool 0.14 0.14 0.14 0.14 4-Terpineol 0.05 0.05 0.05 0.05 a-Terpineol 0.3 0.3 0.3 0.3 Neryl
acetate 0.18 0.18 0.18 0.18 Geranyl acetate 0.23 0.23.0.23 0.23 Peryl aldehyde 0.02 0.02 0.02 0.02
Nerol 0.05 0.05 0.05 0.05 Geraniol 0.05 0.05 0.05 0.05

added 130 g of acetonitrile, 2.9 g of N-
methylmorpholine-N-oxide and 4.6 g of molecular sieves
47, and after cooling the mixture to -10°C, 125 mg of
tetrapropylammonium perruthenate was added, and the

5 mixture was returned to room temperature while stirring
for 2 hours.

The reaction mixture was added to 5% aqueous
sodium thiosulfate, and was extracted with 50 g of
heptane. After rinsing the heptane layer with 3%

10 aqueous hydrochloric acid and sodium chloride solution,
it was dried over anhydrous sodium sulfate and the
heptane was distilled off with a rotary evaporator to
obtain 2.1 g of raw oil.

The raw o0il was purified by silica gel column

15 chromatography (hexane:ethyl acetate = 19:1) and
subjected to simple distillation to obtain 1.3 g of 4, 8-
dimethyl-3, 7-nonadien-2-one having a purity of 99.7%
from gas chromatography analysis. (Boiling point:
67°C/70 Pa)

20 [0032]

[Example 1 and Comparative Examples 1 to 4]
(Lemon flavor)

Perfume composition No.l according to the
invention having the following formulation was obtained

25 by a common method. There were also obtained, as
Comparative Examples 1 to 4, perfume compositions No. 2

to 5, in which the mixing proportions of 4,8-dimethyl-



Water 400 400 400 400 4,8-Dimethy1-3,7- nonadien-2-ol 0.1 0.23 - - 4,8-Dimethy1-3,7- nonadien-2-y1
acetate - 0.23 - - 4,8-Dimethy1-3,7- 0.3 - - - 20 nonagjen-2-one  2,4,8-Trimethyl7-nonen-2-ol - 0.01 - -
Citral - - 1 - Ethyl alcohol remainder remainder remainder remainder

3, 7-nonadien-2-0l1, 4,8-dimethyl-3, 7-nonadien-2-yl

acetate and 4,8-dimethyl-3, 7-nonadien-2-one were changed.

[0033]
[Table 1]
5
[Table 1] Perfume compositions (No.1l-5)
10
Component Parts by weight
Comp. Ex. |Comp. Ex. |Comp. Ex.|Comp. Ex.
name Example 1
1 2 3 4

Perfumg . No.l No.2 No.3 No. 4 No.5
composition
a-Pinene 0.1 0.1 0.1 0.1 0.1
B-Pinene 0.7 0.7 0.7 0.7 0.7
Myrcene 0.04 0.04 0.04 0.04 0.04
Limonene 2.8 2.8 2.8 2.8 2.8
1,8-Cineole 0.04 0.04 0.04 0.04 0.04
v-Terpinene 0.4 0.4 0.4 0.4 0.4
Terpinolene 0.02 0.02 0.02 0.02 0.02
Octanal 0.08 0.08 0.08 0.08 0.08
Nonanal 0.13 0.13 0.13 0.13 0.13
Decanal 0.04 0.04 0.04 0.04 0.04
Citronellal 0.12 0.12 0.12 0.12 0.12
Linalool 0.14 0.14 0.14 0.14 0.14
4-Terpineol 0.05 0.05 0.05 0.05 0.05
a-Terpineol 0.3 0.3 0.3 0.3 0.3
Neryl 0.18 0.18 0.18 0.18 0.18
acetate
Geranyl 0.23 0.23 0.23 0.23 0.23
acetate
Peryl
aldehyde 0.02 0.02 0.02 0.02 0.02
Nerol 0.05 0.05 0.05 0.05 0.05
Geraniol 0.05 0.05 0.05 0.05 0.05
Water 400 400 400 400 400
4,8-
Dimethyl-
3,7- 0.55 0.55 0.55 0.55 0.55
nonadien-2-
ol
4,8-
?Iyethyl_ 0.05 0.005 0.25 0.05 0.05
,7-
nonadien-2-




Total 1000 1000 1000 1000 [0040]The fragrances and flavors of the perfume compositions of Example 1
and Comparative Examples 1 to 8 (Nos. 1 to 9) were,evaluated by a panel of 10 experts 5 based on the
evaluation criteria listed below, the average values are shown in Table 4, with the comments obtained
during the evaluation being listed in Table 5. [0041] Fragrance and flavor evaluation criteria: 10 Very
strongly noticeable: 5 Strongly noticeable: 4 Noticeable: 3 Slightly noticeable: 2 Very weakly noticeable: 1
15[0042] [Tabte A} Jahig A Ayerage values of evatuatiop resuits for fragrances and flavorsof perfume
compositions |of Esxample 1T apnd Comparative Examples 1-8 (Nos 1-9) 20 Perfume compositign Lemon

flavor Natural |quality lsréshness Remarks [Example 1 No.1 3.8 3.6 3|8 Comp. Ex.1 No.2 2.4 2.0 3.0
3,7~ 0.1 0.1 0.1 0.01 0.5

nonadien-2-

one
Bthyl remainder |remainder |remainder |remainder |remainder
alcohol

Total 1000 1000 1000 1000 1000
[0034] The mixing proportions of 4,8-dimethyl-3, 7-

nonadien-2-0l, 4,8-dimethyl-3, 7-nonadien-2-yl acetate

5 and 4,8-dimethyl-3, 7-nonadien-2-one in the obtained
perfume compositions No. 1 to 5) are shown in Table 2.
[0035]

[Table 2]
Table 2 Proportions of active ingredients added to

10 perfume compositions (No.1-5)

Example| Comp. Comp. Comp. Comp.
Perfg?? 1 Ex. 1 Ex. 2 Ex. 3 Ex. 4
composition No.1l No.2 No.3 No.4 No.5
4,8-Dimethyl=3,7- 1.0 1.0 1.0 1.0 1.0
nonadien-2-ol
4,8-Dimethyl-3, 7-
nonadien-2-yl 0.09 0.009 0.45 0.09 0.09
acetate
4,8-Dimethyl=3,7- 0.18 0.18 0.18 0.02 0.91
nonadien—-2-one
[0036] Specifically, perfume composition No. 1 was a

perfume composition with a blending ratio of 4, 8-

15 dimethyl-3, 7-nonadien-2-0l1, 4,8-dimethyl-3, 7-nonadien-2-
vyl acetate and 4,8-dimethyl-3, 7-nonadien-2-one according
to the invention, in the range of 0.02-0.4 for 4,8-

dimethyl-3, 7-nonadien-2-yl acetate and 0.04-0.8 for 4,8-



Comp. Ex.2 N0.31.81.31.9 Comp. ExX.3N0.43.31.83.2 21 Comp. Ex.4N0.51.91.32.0 Comp. Ex.5
No.62.11.42.4 Perfume compositions ofPTLs1,2,Gomp. Ex.6 No.7 2.4 2.6 3.6 Perfume composition

of PTL3

10

15

20

25

dimethyl-3, 7-nonadien-2-one, with respect to 1 for 4,8-
dimethyl-3, 7-nonadien-2-o0l.

[0037] On the other hand, perfume composition No. 2
was a perfume composition with a lower mixing proportion
of 4,8-dimethyl-3, 7-nonadien-2-yl acetate than the
mixing proportion of the invention, perfume composition
No. 3 was a perfume composition with a higher mixing
proportion of 4,8-dimethyl-3, 7-nonadien-2-yl acetate
than the mixing proportion of the invention, perfume
composition No. 4 was a perfume composition with a lower
mixing proportion of 4,8-dimethyl-3, 7-nonadien-2-one
than the mixing proportion of the invention, and perfume
composition No. 5 was a perfume composition with a
higher mixing proportion of 4,8-dimethyl-3, 7-nonadien-2-
one than the mixing proportion of the invention.

[0038]

[Comparative Examples 5 to 8]

The following recipes, according to the
inventions of PTLs 1 and 2, were used to obtain perfume
composition No. 6 (Comparative Example 5), 2,4,8-
trimethyl-7-nonen-2-0l1 was added instead of 4,8-
dimethyl-3, 7-nonadien-2-one in Example 1, according to
the invention of PTL 3, were used to obtain perfume
composition No. 7 (Comparative Example 6), citral was
added instead of 4,8-dimethyl-3, 7-nonadien-2-0l1, 4,8-
dimethyl-3, 7-nonadien-2-yl acetate and 4,8-dimethyl-3, 7-

nonadien-2-one in Example 1 to obtain perfume



Comp. Ex.7 N0.8 4.14.1 4.0 Comp. Ex.8 N0.9 1.9 1.8 1.8 [0043] [Table 5] Table 5 Evaluation
comments for fragrances and flavors of perfume compgpsitions of Example 1 and Comparative SExamples
1-8 (Nos. 1-9) Perfume composition Comment Example 1 No. 1 Fresh,strong lemon flavor,natural quality
aroma Comp. Ex.1 No. 2 Somewhat fresh but weak lemon flavor,and heavy different-quality and lacking
natural quality, compared to perfume composition No. 1 Comp. Ex.2 No.

composition No. 8 (Comparative Example 7), and ethyl

alcohol was added instead of 4,8-dimethyl-3, 7-nonadien-

2-0l, 4,8-dimethyl-3, 7-nonadien-2-yl acetate and 4, 8-

5 perfume composition No. 9 (Comparative Example 8).
[0039]
[Table 3]
10 Table 3 Perfume composition (No. 6-9)
Parts by weight
Component name Comp. Ex.|Comp. Ex.|Comp. Ex.|Comp. Ex.

5 6 7 8
Perfumg . No.6 No.7 No. 8 No.9
composition
a-Pinene 0.1 0.1 0.1 0.1
B-Pinene 0.7 0.7 0.7 0.7
Myrcene 0.04 0.04 0.04 0.04
Limonene 2.8 2.8 2.8 2.8
1,8-Cineole 0.04 0.04 0.04 0.04
vy-Terpinene 0.4 0.4 0.4 0.4
Terpinolene 0.02 0.02 0.02 0.02
Octanal 0.08 0.08 0.08 0.08
Nonanal 0.13 0.13 0.13 0.13
Decanal 0.04 0.04 0.04 0.04
Citronellal 0.12 0.12 0.12 0.12
Linalool 0.14 0.14 0.14 0.14
4-Terpineol 0.05 0.05 0.05 0.05
a-Terpineol 0.3 0.3 0.3 0.3
Neryl acetate 0.18 0.18 0.18 0.18
Geranyl acetate 0.23 0.23 0.23 0.23
Peryl aldehyde 0.02 0.02 0.02 0.02
Nerol 0.05 0.05 0.05 0.05
Geraniol 0.05 0.05 0.05 0.05
Water 400 400 400 400
4,8-Dimethyl-3, 7-
nonadien-2-o0l 0.1 0.23 B B
4,8-Dimethyl-3, 7-
nonadien-2-yl - 0.23 - -
acetate
4,8-Dimethyl-3, 7- 0.3 - - -

dimethyl-3 7-nonadien-2-one in Example 1 to obtain




3 Chlorine-like,fatty,different- quality aroma Comp. Ex.3 No. 4 Fresh lemon flavor,but spicy
different-quality and lacking natural quality,compared,tp perfume composition No.1 Comp. Ex.4 No. 5
Strong metallic flavor,different- aroma Comp. Ex.5 No. 6 Somewhat fresh,but heavy different- quality and
lacking natural quality, compared to perfume composition No. 1 Comp. Ex.6 No. 7 Fresh,but lacking
lemon flavor and natural quality,compared to perfume composition No.1 Comp. Ex.7 No. 8 Fresh,strong

lemon flavor,ang argmaawithy ngturat qugtity Comp. Ex.8
2,4,8-Trimethyl- B 0.01 3 3
7-nonen-2-ol
Citral - - 1 -
Ethyl alcohol remainder |[remainder |remainder |remainder
Total 1000 1000 1000 1000
[0040] The fragrances and flavors of the perfume

compositions of Example 1 and Comparative Examples 1 to
8 (Nos. 1 to 9) were evaluated by a panel of 10 experts
5 based on the evaluation criteria listed below, the
average values are shown in Table 4, with the comments
obtained during the evaluation being listed in Table 5.
[0041]
Fragrance and flavor evaluation criteria:
10 Very strongly noticeable: 5
Strongly noticeable: 4
Noticeable: 3
Slightly noticeable: 2
Very weakly noticeable: 1
15 [0042]
[Table 4]

Table 4 Average values of evaluation results for
fragrances and flavors of perfume compositions of

Example 1 and Comparative Examples 1-8 (Nos. 1-9)

20
Perfume Lemon Natural
. , Freshness Remarks

composition| flavor | quality
fxample No.1 3.8 3.6 3.8
comp . No. 2 2.4 2.0 3.0
Ex. 1 : ) ) :
Comp.
Ex. 2 No.3 1.8 1.3 1.9
Comp.
Ex. 3 No. 4 3.3 1.8 3.2




No. 9 Weak freshness,weaklemon flavor [0044] 22 <Results> Perfume composition No. 1 of Example 1
according to the invention and perfume composition Mo. 8 of Comparative Example 7 had strong lemon
aromas, 5 freshness and very natural aromatic qualities. On the other hand, with the perfume
compositions of Comparative Examples 1 to 6 and 8 (No. 2 to No. 7 and No. 9), which had blending ratios
of 4,8- dimethy1-3,7- nonadlen 2-ol, 4,8- dlmethyl -3,7-nonadien-2- 10 yl acetate and

4,8-dimethy1-3
4,8-dimethyl3,

to 1 for 4,8- dirrbe

or metallic or s
natural quality.
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[0043]

[Table 5]

Table 5 Evaluation comments for fragrances and flavors
of perfume compositions of Example 1 and Comparative

Examples 1-8 (Nos. 1-9)
Perfume Comment
composition

Example 1 No. 1 Fresh, strong lemon flavor, natural
quality aroma

Comp. No. 2 Somewhat fresh but weak lemon

Ex. 1 flavor, and heavy different-quality
and lacking natural quality,
compared to perfume composition No.
1

Comp. No. 3 Chlorine-1like, fatty, different-

Ex. 2 quality aroma

Comp. No. 4 Fresh lemon flavor, but spicy

Ex. 3 different-quality and lacking
natural quality, compared to perfume
composition No. 1

Comp. No. 5 Strong metallic flavor, different-

Ex. 4 aroma

Comp. No. 6 Somewhat fresh, but heavy different-

Ex. 5 quality and lacking natural quality,
compared to perfume composition No.
1

Comp. No. 7 Fresh, but lacking lemon flavor and

Ex. 6 natural quality, compared to perfume
composition No. 1

Comp. No. 8 Fresh, strong lemon flavor, and

Ex. 7 aroma with natural quality

Comp. No. 9 Weak freshness, weak lemon flavor

Ex. 8

[0044]



1 lon-exchanged water remainder Total 1000 [0046] [Comparative Examples 9 to 11] Perfume
compositions No. 6 to 8 were added 5 instead of perfiyne composition No. 1 of Example 2, to obtain
lemon beverages (pH = 3) 2 to 4. [0047] [Test Example 1] The obtained lemon beverages (pH=3) 1to 4
10 were each filled into a 350 milliliter transparent PET bottle container and sterilized at 70C for 10
minutes, and then stored for 10 days at 50C. The fragrance and flavor of the stored lemon beverages
(pH = 3) were evaluated by a panel of 10 experts based on the 15 following evaluation criteria, and the
average values T8 the'reSdits are shown in Table 7, with the comments obtained during the evaluation

being shown in Table 8. [0048].Fragrance.andflavog gvalyation grtesia; 20 Mery strongly noticeable: 5
Strongly noticeable: 4 Noticeable: 3 Slightly noticeable: 2 24 Very weakly noticeable: 1 [0049] [Table 7] 5
Table 7 Average vajuesiofevatudtion results for frageantes<andufleeors vbstotad: lemadfrbeverages (pH =

103) Example Loe%n%rg) H%\éc%ral\&t\%al &Jaagtgl@regh%%sg Es)%treglggat ogm%dnoraLrenglnoanSl?everage 133

5 freshness and very natural aromatic qualities.

On the other hand, with the perfume
compositions of Comparative Examples 1 to 6 and 8 (No. 2
to No. 7 and No. 9), which had blending ratios of 4, 8-
dimethyl-3, 7-nonadien-2-0l1, 4,8-dimethyl-3, 7-nonadien-2-

10 vyl acetate and 4,8-dimethyl-3, 7-nonadien-2-one that were
outside of the ranges of 0.02 to 0.4 for 4,8-dimethyl-
3, 7-nonadien-2-yl acetate and 0.04 to 0.8 for 4,8-
dimethyl-3, 7-nonadien-2-one with respect to 1 for 4,8-
dimethyl-3, 7-nonadien-2-0l, all received evaluation

15 results indicating chlorine-like aromas or metallic or
spicy qualities, as different aromas compared to Example
1, and lacking a lemon aroma and natural quality.
[0045]
[Example 2]

20 (Lemon beverage (pH = 3))

Lemon beverage 1 (pH = 3) according to the
invention was obtained by a common method using the
following recipe.

[Table 6]

25 Table 6 Lemon beverage 1 (pH = 3)

Component name Parts by
weight
Example 2
Lemon beverage (pH = 3) 1




3.32.41.2 Lemon beverage 22.42.11.9 1.7 Lemon beverage 3 2.6 2.9 1.9 1.7 Lemon beverage 4 1.2
1.2 1.7 2.9 [0050] [Table 8] 15 Table 8 Evaluation copgments for fragrances and flavors of stored lemon
beverages (pH = 3) Example Comment Lemon beverage 1 Lemon flavor,natural quality, off-odor low
Lemon beverage 2 Some lemon flavor,but lacking natural quality,some off-odor not Lemon beverage

High-fructose corn syrup 107
Citric acid 1
Sodium citrate (adjusted to g.s.
pH = 3)

Perfume composition No. 1 1
Ion-exchanged water remainder
Total 1000
[0046]

[Comparative Examples 9 to 11]
Perfume compositions No. 6 to 8 were added
5 instead of perfume composition No. 1 of Example 2, to
obtain lemon beverages (pH = 3) 2 to 4.
[0047]
[Test Example 1]
The obtained lemon beverages (pH = 3) 1 to 4
10 were each filled into a 350 milliliter transparent PET
bottle container and sterilized at 70°C for 10 minutes,
and then stored for 10 days at 50°C. The fragrance and
flavor of the stored lemon beverages (pH = 3) were
evaluated by a panel of 10 experts based on the
15 following evaluation criteria, and the average values
for the results are shown in Table 7, with the comments
obtained during the evaluation being shown in Table 8.
[0048]
Fragrance and flavor evaluation criteria:
20 Very strongly noticeable: 5
Strongly noticeable: 4
Noticeable: 3

Slightly noticeable: 2



3 Some lemon flavor,natural quality,but some off-odor not Lemon beverage 4 Off-odor,lacking
lemonflavor, natural quality and freshness or 20[005]] <Results> 25 Lemon beverage 1 of the
invention had a fresh lemon aroma with a natural quality, even after storage at 50C for 10 days, and the
distinctness of off-odor was reduced compared to lemon beverages 2 to 4. 5[0052] [Example 3]
(Grapefruit flavor) Perfume composition No. 10 according to the invention having the following
recipe was obtained by a common method. 10[Table 9] Table 9 Perfume composition No.10 Component
name Parts by Wefght "Example™ Pefttma composition No.10 Grapefruit oil 900 Octanal 0.5 Decanal 0.5
Dodecanal 0.5 Cgrongjlal 0.5 4,8-Dimethy1-3,7-nonadien-2-ol 0.55 4,8-Dimethy1-3,7-nonadien-2-y1
acetate

[Table 7]

5
Table 7 Average values of evaluation results for
fragrances and flavors of stored lemon beverages (pH =
10 3)
Example Lemon Natural Deterioration
. Freshness
flavor quality odor
Lemon 3.3 3.3 2.4 1.2
beverage
Lemon 2.4 2.1 1.9 1.7
beverage
Lemon 2.6 2.9 1.9 1.7
beverage
Lemon 1.2 1.2 1.7 2.9
beverage
[0050]
[Table 8]
15 Table 8 Evaluation comments for fragrances and flavors
of stored lemon beverages (pH = 3)
Example Comment
Lemon beverage |Lemon flavor, natural quality, low
1 off-odor
Lemon beverage Some lemon flavor, but lacking
2 natural quality, some off-odor
noticeable
Lemon beverage Some lemon flavor, natural
3 quality, but some off-odor
noticeable
Lemon beverage |Off-odor, lacking lemon flavor, or
4 natural quality and freshness
20 [0051]

<Results>




0.05 4,8-Dimethy1-3,7-nonadien-2- one 0.1 Ethyl alcohol remainder Total 1000 [0053] [Comparative
Example 12] 15Ethyl alcohol was added instead of thg 4,8- dimethy1-3,7-nonadien-2-ol,
4,8-dimethy1-3,7-nonadien-2- yl acetate and 4,8-dimethy1-3,7-nonadien-2-one of Example 3, to obtain
perfume composition No. 11. [0054] 20[Example 4, Comparative Example 13] 26 A common
method was used to obtain grapefruit beverage 1 of the invention and grapefruit beverage 2 as a
comparative control, with the following recipes. [Table 10] 5 Table 10 Grapefruit beverages (1, 2)

Component name Parts by WEGRP EXRATHIE 2°CImparative EXARIIELS Grapéfrdit béGerige 1 2
1/6Grapefruitclaudy.juice, 200,290 Perfume.cqmpasition Noy 30 1~Rerfume compasitignNo. 11 - 1

at 50°C for 10 days, and the distinctness of off-odor

was reduced compared to lemon beverages 2 to 4.

5 [0052]
[Example 3] (Grapefruit flavor)
Perfume composition No. 10 according to the
invention having the following recipe was obtained by a

common method.
10 [Table 9]

Table 9 Perfume composition No.1l0

Parts by
Component name weight
Example 3
Perfume composition No.10
Grapefruit oil 900
Octanal 0.5
Decanal 0.5
Dodecanal 0.5
Citronellal 0.5
4,8-Dimethyl-3, 7-nonadien-2-0l 0.55
4,8-Dimethyl-3, 7-nonadien-2-yl 0.05
acetate
4,8-Dimethyl-3, 7-nonadien-2- 0.1
one
Ethyl alcohol remainder
Total 1000
[0053]
[Comparative Example 12]
15 Ethyl alcohol was added instead of the 4, 8-

dimethyl-3, 7-nonadien-2-0l1, 4,8-dimethyl-3, 7-nonadien-2-
vyl acetate and 4,8-dimethyl-3, 7-nonadien-2-one of
Example 3, to obtain perfume composition No. 11.

[0054]

20 [Example 4, Comparative Example 13]



lon-exchanged water remainder remainder Total 1000 1000 10[0055] [Test Example 2] Grapefruit
beverage 1 of the invention and the comparative control 2 were comparatively evaluated in terms of
fragrance and flavor, by a panel of 10 experts. 15 The average evaluation results for fragrance and flavor
are shown in Table 11. [Table 11] Table 11 Evaluation results for fragrances and flavors of grapefruit
beverages 1 and 2 Example Fragrance/flavor evaluation Grapefruit beverage 1 Increased natural quality
and freshnesscompared to 2'7 control Grapefruit beverage 2 Control [0056] [Example 5] (Orange

flavor) Perfume compositionNG T3'8Ecdtaing 1o thé & invérftiohhavig'the BiokingTaéipe was obtained
by a common mgibed..[Table 12] Table 12 Parfume, campositionNa. 12 Campaenens name,Rarts by weight

a comparative control, with the following recipes.

[Table 10]

Table 10 Grapefruit beverages (1, 2)

Component name Parts by weight
Example 4 Comparative
Example 13
Grapefruit beverage 1 2
1/6 Grapefruit cloudy 200 200
juice
Perfume composition No. 1 -
10
Perfume composition No. - 1
11
Ion-exchanged water remainder remainder
Total 1000 1000
10 [0055]

[Test Example 2]

Grapefruit beverage 1 of the invention and the
comparative control 2 were comparatively evaluated in
terms of fragrance and flavor, by a panel of 10 experts.

15 The average evaluation results for fragrance and flavor
are shown in Table 11.

[Table 11]

Table 11 Evaluation results for fragrances and flavors

of grapefruit beverages 1 and 2

Example Fragrance/flavor evaluation

Grapefruit beverage 1 Increased natural quality
and freshness compared to




Example 5 Perfume composition No.12 Orange oil 700 Petitgrain oil 50 Neroli oil 50 Citraldimethylacetal
20 Valencene 5 4,8-Dimethy1-3,7-nonadien-2-ol 0.55 4,8-Dimethy1-3,7-nonadien-2-y1 acetate 0.05
4,8-Dimethy1-3,7-nonadien-2-one 0.1 Ethyl alcohol remainder Total 1000 10 [0057] [Comparative
Example 14] Ethyl alcohol was added instead of the 4,8- dimethy1-3,7-nonadien-2-ol,
4,8-dimethy1-3,7-nonadien-2- 15 yl acetate and 4,8-dimethy1-3,7-nonadien-2-one of Example 5, to obtain

perfume compositiorn No. 137{0058} {Exampte 6 Comparative Example 15] Acommon method was used

to obtain orange 28, beverageJ-.Qfdhe lnvention ang, prafnge beverage 2 as a comparatiye control, with
the following recipes. [0059] [Table 13] 5 Table 13 Orange beverages (1, 2) Component name Parts by

weight

[0056]
[Example 5] (Orange flavor)
Perfume composition No. 12 according to the
5 invention having the following recipe was obtained by a
common method.

[Table 12]

Table 12 Perfume composition No.1l2

Component name Parts by welght
Example 5
Perfume composition No.1l2
Orange oil 700
Petitgrain oil 50
Neroli oil 50
Citraldimethylacetal 20
Valencene 5
4,8-Dimethyl-3, 7-nonadien-2-0l 0.55
4,8-Dimethyl-3, 7-nonadien-2-yl
0.05
acetate
4,8-Dimethyl-3, 7-nonadien-2-one 0.1
Ethyl alcohol remainder
Total 1000

10
[0057]

[Comparative Example 14]

Ethyl alcohol was added instead of the 4,8-

dimethyl-3, 7-nonadien-2-0l1, 4,8-dimethyl-3, 7-nonadien-2-

15 vyl acetate and 4,8-dimethyl-3, 7-nonadien-2-one of

Example 5, to obtain perfume composition No. 13.

[0058]
[Example 6, Comparative Example 15]

A common method was used to obtain orange




Example 6 Comparative Example 15 Orange beverage 1 2 1/60rangecloudy juice 200 200 Perfume
composition No.12 1 - Perfume composition No.13 - 1Jon-exchanged water remainder remainder Total
1000 1000 10[0060] [Test Example 3] Orange beverage 1 of the invention and the comparative control 2
were comparatively evaluated in terms of fragrance and flavor, by a panel of 10 experts. 15 The average
evaluation results for fragrance and flavor are shown in Table 14. [Table 14] Table 14 Evaluation results
for fragrances and flavors of orange beverages 1 and 2 Example Fragrance/flavor evaluation Orange

beverage 1 Incréab8d hafurdl halityand 185 Voiufie Gudity E6mpared t6°cshifol Orafigé beverage 2

Control comparative control, with the following recipes.
[0059]

[Table 13]

Table 13 Orange beverages (1, 2)

Component name Parts by weight
Example 6 Comparative
Example 15
Orange beverage 1 2
1/6 Orange cloudy juice 200 200
Perfume composition No. 12 1 -
Perfume composition No. 13 - 1
Ion-exchanged water remainder remainder
Total 1000 1000

10 [0060]
[Test Example 3]

Orange beverage 1 of the invention and the
comparative control 2 were comparatively evaluated in
terms of fragrance and flavor, by a panel of 10 experts.

15 The average evaluation results for fragrance and flavor
are shown in Table 14.

[Table 14]

Table 14 Evaluation results for fragrances and flavors

of orange beverages 1 and 2

Example Fragrance/flavor evaluation
Orange beverage 1 Increased natural quality
and top volume quality
compared to control
Orange beverage 2 Control

20

[0061]



20 [0061] 29 [Example 7] Perfume composition No. 14 according to the invention having the
following recipe was obtained by a common method. 5[Table 15] Table 15 Perfume composition No.14 10
Component name Parts by weight Example 7 Perfume composition No.14 a-Pinene 20 [3-Pinene 80
y-Terpinene 70 Linalool 35 Octanal 5 Decanal 10 Geranyl acetate 10 Methyl dihydrojasmonate 100
Galaxolide 50 4,8-Dimethy1-3,7-nonadien-2-ol 2.75 4,8-Dimethy1-3,7-nonadien-2-y1 acetate 0.25

4,8-Dimethy1-3,7- nonadlen 2 -one 0.4 Limonene
T Example 7]

Perfume composition No. 14 according to the

invention having the following recipe was obtained by a

common method.

5 [Table 15]

Table 15 Perfume composition No.1l4
10

Parts by
Component name weight
Example 7
Perfume composition No.14
a—-Pinene 20
R-Pinene 80
v-Terpinene 70
Linalool 35
Octanal 5
Decanal 10
Geranyl acetate 10
Methyl dihydrojasmonate 100
Galaxolide 50
4,8-Dimethyl-3, 7-nonadien-2-01l 2.75
4,8-Dimethyl-3, 7-nonadien-2-yl
0.25
acetate
4,8-Dimethyl-3, 7-nonadien-2-one 0.4
Limonene remainder
Total 1000

[0062]

[Comparative Example 16]

Perfume composition No. 15 was prepared with
15 the same recipe and method, except that limonene was
added instead of 4,8-dimethyl-3, 7-nonadien-2-01,

dimethyl-3, 7-nonadien-2-yl acetate and 4,8-dimethyl-3, 7-

nonadien-2-one in Example 7.

4,8~



remainder Total 1000 [0062] [Comparative Example 16] Perfume composition No. 15 was prepared with
15 the same recipe and method, except that limoneng was added instead of
4,8-dimethy1-3,7-nonadien-2-ol, 4,8- dimethy1-3,7-nonadien-2-y1 acetate and 4,8-dimethy1-3,7-
nonadien-2-one in Example 7. 30 [0063] [Example 8, Comparative Example 17] A common method was
used to obtain shampoo 1  of the invention and shampoo 2 as a comparative control, 5 with the
following recipes. Elz'gable 16] Table 16 Evaluation results for fragrances of shampoos 1 and 2 10
Component narh@ Patts by weight Example 8 Comp.Ex. 17 Shampoo 1 2 Polyoxyethylene(2)lauryl ether
90 90 Sodium spifate4Q 40 Sodidmlawryt sulfate 30,30, Cogonut oil fatty acid amide propyl betaine 30 30

High-polymerized methylpolysiloxane 20
A common method was used to obtain shampoo 1

of the invention and shampoo 2 as a comparative control,
5 with the following recipes.

[Table 16]

Table 16 Evaluation results for fragrances of shampoos 1

and 2
10
Parts by weight
Component name Example 8 Comp. Ex.

17
Shampoo 1 2
Polyoxyethylene (2) lauryl 90 90
ether
Sodium sulfate 40 40
Sodium lauryl sulfate 30 30
Coconut oil fatty acid 30 30
amide propyl betaine
High-polymerized 20 20
methylpolysiloxane
Methylpolysiloxane 10 10
Coconut oil fatty acid 10 10
monoethanol amide
Propylene glycol 20 20
Ethylene glycol distearate 20 20
preservative 1 1
Perfume composition No.14 1 -
Perfume composition No.15 - 1
Purified water remainder | remainder

Total 1000 1000
[0064]

[Test Example 4]
Shampoo 1 of the invention and shampoo 2 as
15 the comparative control were comparatively evaluated in

terms of fragrance, by a panel of 10 experts. The



20 Methylpolysiloxane 10 10 Coconut oil fatty acid monoethanol amide 10 10 Propylene glycol 20 20
Ethylene glycol distearate 20 20 preservative 1 1 Perfume composition No.14 1 - Perfume composition
No.15 - 1 Purified water remainder remainder Total 1000 1000 [0064] [Test Example 4] Shampoo 1 of
the invention and shampoo 2 as 15 the comparative control were comparatively evaluated in terms of
fragrance, by a panel of 10 experts. The 31 average evaluation results for fragrance are shown in Table
17.[0065] [Table 17] 5 10 Table 17 Evaluation results for fragrances of shampoos 1 and 2 Example

average evaluation results for fragrance are shown in

Table 17.
[0065]
[Table 17]

10 Table 17 Evaluation results for fragrances of shampoos 1

and 2
Example Fragrance evaluation
Shampoo 1 Increased natural quality,
freshness and strength of
aroma, compared to control
Shampoo 2 Control

Industrial Applicability
[0066] By adding the three compounds 4,8-dimethyl-

15 3, 7-nonadien-2-0l1, 4,8-dimethyl-3, 7-nonadien-2-yl
acetate and 4,8-dimethyl-3, 7-nonadien-2-one to perfume
compositions in specific proportions according to the
invention, it is possible to produce perfume
compositions, fruit drinks or foods and beverages, and

20 cosmetic products such as shampoos, having lower
generation of off-odor with passage of time, compared to
citral-containing perfume compositions that have similar
fragrance properties.

In addition, it is possible to impart a
25 citral-like lemon aroma and freshness with a natural

quality, to such products.



Fragrance evaluation Shampoo 1 Increased natural quality, freshness and strength of aroma,compared to
control Shampoo 2 Control Industrial Applicability [0@66]By adding the three compounds 4,8-dimethyl- 15
3,7-nonadien-2-ol, 4,8-dimethy1-3,7-nonadien-2-y1 acetate and 4,8-dimethy1-3,7-nonadien-2-one to
perfume compositions in specific proportions according to the invention, it is possible to produce perfume
compositions, fruit drinks or foods and beverages, and 20 cosmetic products such as shampoos, having
lower generation of off-odor with passage of time, compared to citral-containing perfume compositions
that have similacFIff'éﬂiaéhce properties. In addition, it is possible to impart a 25 citral-like lemon aroma and
freshness with a natural quality, to such products. 32 CLAIMS 5 10 1.A perfume compounds:
4,8-dimethy1-3,7-nonadien-2-ol (1): [Chemical Formula 1] (wherein the wave line trans form, or a mixture
in any proportion), 4,8-dimethy 123, Paiohaden-21yt fornmila(2): bopd iof tompasition comprising three
represented by formula OdH 'Nr-otN.(1) indicates the cis form or the cis form and trans form acetate
represented bycfafﬂoe?ﬁlirclal ormula 2] 15 (wherein the wave line trans form,or a mixture /jk/tN/jk'rJ)NN
bond of OAC  4,8-dimethyl-3, 7-nonadien-2-0l represented by formula

(1):

[Chemical Formula 1]

/I%/\/K»ﬂ?ii (1)

(wherein the wave line bond indicates the cis form or
10 trans form, or a mixture of the cis form and trans form

in any proportion),

4,8-dimethyl-3, 7-nonadien-2-yl acetate represented by

formula (2):

[Chemical Formula 2]

OAc
P NP NP Q.

(wherein the wave line bond indicates the cis form or

15

trans form, or a mixture of the cis form and trans form
in any proportion, and Ac represents an acetyl group),
and

20 4,8-dimethyl-3, 7-nonadien-2-one represented by formula
(3):

[Chemical Formula 3]



(2) indicates the cis form or the cis form and trans form in any proportion,and Ac represents an acetyl
and group), 20 4,8-dimethy1-3,7-nonadien-2-one repggsented by formula (3): [Chemical Formula 3] 33 0
,,IKrfitN.(3) (wherein the wave line bond indicates the cis form or trans form, or a mixture of the cis form
and trans form in any proportion), 5combined in a proportion of 0.02 to 0.4 for 4,8-
dimethy1-3,7-nonadien-2-y1 acetate and 0.04 to 0.8 for 4,8-dimethy1-3,7-nonadien-2-one, with respect to
1 for 4,8-dimethy1-3,7-nonadien-2-ol. 2. A food and beverage containing a perfume 10

composition according to claim 1. 3. A cogmetiQ)product containing a perfume composition
according to claim 1. 4. A method of injpartipg a citral-like fragrance and flavor to a food and
beverage or cosmetic 15 product, whefe P ompositidrBaccording to claim 1 is added to a food
and beverage or cosmetic product so that the total concentration of the three compounds,
4,8-dimethy1-3,ivhenadien-2qa, 4,8vdimetmd3 Fenaohadieh-2 atleacetate anids4,8edimethy1-3,7-nonadien-
202-one is 0.000000000001 mass% (0.01ppt) to 0.05 mass%.
trans form, or a mixture of the cis form and trans form
in any proportion),
5 combined in a proportion of 0.02 to 0.4 for 4,8-
dimethyl-3, 7-nonadien-2-yl acetate and 0.04 to 0.8 for
4,8-dimethyl-3, 7-nonadien-2-one, with respect to 1 for
4,8-dimethyl-3, 7-nonadien-2-0l.
2. A food and beverage containing a perfume
10 composition according to claim 1.
3. A cosmetic product containing a perfume
composition according to claim 1.
4. A method of imparting a citral-like
fragrance and flavor to a food and beverage or cosmetic
15 product, wherein a perfume composition according to
claim 1 is added to a food and beverage or cosmetic
product so that the total concentration of the three
compounds, 4,8-dimethyl-3, 7-nonadien-2-0l1, 4,8-dimethyl-
3, 7-nonadien-2-yl acetate and 4,8-dimethyl-3, 7-nonadien-

20 2-one is 0.000000000001 mass% (0.0lppt) to 0.05 mass%.



