WO 2011/ 020908PCT/ EP2010/ 062160 1 ORGANI C COMPOUNDS Thi s invention rel ates
to conpounds that are useful in the enhancenent of umam taste and savoury
fl avour, woaotien204e8i r use in conpositions and 5 consunalpce/Rre@dociiso t hat
contain umam tastants. Umam is one of the basic tastes and has been

descri bed asoR d[gqb flavour. It is an attribute of many foods,
in particularly %ﬁ\%m Foo S g10Umam taste and savoury flavour is

elicited by the salts of glutam c add, particularly nonosodi um gl utamate
(MG, and these conpounds t her ef e used . to nodify the u taste
and savoury ?ﬁ'ﬁ'\)%‘?n @%?gﬁﬁ?@pw%@%ﬁé ar%ﬁﬁ@im the, a@&ﬁ@?ﬁga gﬂ ar
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and consequent 15 there 1's a need for conpounds that are not based on

gl ut amateitocowjmatdemfodwwlwtrcmlmmnwml i@stanteonpounds for nodifying the
umam taste and savoury flavour of consumable products. It is known in the
art that the umam taste and savoury flavour of a 20 consumabl e product can

be enhanced byndrhicisadl dfitRE bakicitAstelaind [Hdd Ye@s BusErbg Maisacontycdreot i des
i nosi ne nonophosphate (I MP) and guanosi ne nonophosphate (GW). However,

these conpoumgatyfiavalir itiie antattdhutesiyaasy {eodso imppaidigylerly savelny fepdsng t hei r
use in the industry. 25 There remains a need for conpounds that are useful
in the enhancenent of umam taste and savoury flavour which do not suffer

from t he1glr aypagkstagie hhe savoWy flavbur Eulielted biyhiee palty bbglatanic awidianci ng
conpounds that are non-glutamate in 30 nature, reliance on%g ounds, such
as MSG for paticulariygnenesagiumidlutasiate AMPG@aabd these aomaeu SE%Wpom tions

and consumablyg. or A0E! 3 IS HEaPS S Hami MR BRBIRARRBLFBRO10/ 062160

consumable products. However, some consumers are believed to be

adversely affected by glutamate salts, in particularly MSG, and consequently
15 there is a need for compounds that are not based on glutamate to replace or

reduce reliance on such compounds for modifying the umami taste and

savoury flavour of consumable products.

It is known in the art that the umami taste and savoury flavour of a

20  consumable product can be enhanced by the addition of the naturally-
occurring purine nucleotides inosine monophosphate (IMP) and guanosine
monophosphate (GMP). However, these compounds are difficult and

expensive to produce, thus limiting their use in the industry.

25  There remains a need for compounds that are useful in the enhancement of
umami taste and savoury flavour which do not suffer from the drawbacks of

the prior art.

Through the provision of enhancing compounds that are non-glutamate in
30 nature, reliance on compounds, such as MSG, for modifying the umami taste
and savoury flavour of compositions and consumable products may be

reduced.



2 The present invention also relates to the use of conpounds of fornula (1)
defi ned herei nbel ow to enhance the umam taste and savoury flavour of
consunmablwopnodaeios and conposi tions conpri sing at | eastcomP2aomeiiot ast ant .
5 The present invention also relates 2o nmethods of enhancing the umam

taste and savgipebbRMAVENtRIn SI9TPEStS t%r{ﬁe%@ dtes HS P FSHAL $1)

conprising at | east one umam tastant, ding to said consumabl e
products and Mmdbeteloh@omtola‘mmoerﬂee ummmdaslteaind‘ savaura flavour of0 The

present invention al) at%ﬁe Otao co SI tions .and ¢ I’lSl.tllTab| e _products,
conpri si ng at*°'g4da %*n%roﬁHﬁ an gcf"ﬁﬂ? %%C%‘F‘Pr'ﬁ@gta 8‘?‘?69 88%511%@ of formila
(1). 15The prssigpt i nvention also relates to novel conpounds of fornula

(I'). The term"unmam tastant”, as used herein, refers to any conpound or
ingrediend able to elicite an umani taste, non linmiting exanples of which
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or may not elar@éav@urwm@murtoas:bmp@en@ag@mycd‘dsamwe picticts cdhpiisingen used
in a conposition conprising at |east one unmanm tastant results in an

i ncrease in terstenerumamitasiant; By eddimgdosaidoeysursablawnsedugeBept i on. The
present inve el y reference to the
fol |l ow ng de{béhﬂ%gﬁgﬁscrllp %%anggqém{(ﬁe{@@%%y S included herein. 30In a
first aspect of the present invention there is provi ded a nethod of
enhanci ng the umam taste and savou flavour of a osi tion, gn'?rl si ng
at | east one ﬁ%ﬁﬁes?@%‘ﬂéﬁ@t'orbﬁsadﬁ@%sJ‘loocqrﬂ%osdli"?ﬂ% £ W@@@ﬁ% ¥etSon at
| east one conpouilify af BRSO (amiWE312RE Y2998 SHRERAPISUHRPSABIMuIa
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15 The present invention also relates to novel compounds of formula (1).

The term “umami tastant”, as used herein, refers to any compound or
ingredient able to elicite an umami taste, non limiting examples of which are
provided hereinbelow.

20
The term “umami taste and savoury flavour enhancer”, as used herein, refers
to any compound or ingredient, that may or may not elicit an umami taste or
savoury flavour itself, that when used in a composition comprising at least one
umami tastant results in an increase in the overall umami taste and savoury

25 flavour perception.

The present invention can be understood more readily by reference to the

following detailed description and to the examples included herein.

30 In afirst aspect of the present invention there is provided a method of
enhancing the umami taste and savoury flavour of a composition, comprising
at least one umami tastant, by adding to the aforementioned composition at

least one compound of formula (1)



3 00R2 OH(I) wherein RL is selected fromO and OH, the dotted line
representing a bond present when RL is 0, R2 is a hydrocarbon residue
havi ng 6 wo 28P/@egobon at ons, conpri sing from 0-4 unsat uPatrasg2a@nbnee car bon
bonds. 10 In another particul ar enboddnent conpounds of formula (I) are
selected fromthe group consisting of: 1-acetoxy-2-hyd roxy-4-o0xo-n-henei
cosa-5 ,12,15-tri en; 1l-acetoxy-2,4- dihydroxy-n-heneicosa-12, 15-dien;

1- acet oxy -2, 4-di hydroxy-n-hept@deca- 16- 15yne;

1- acet oxy- 2- hydr oxy- 4- ket 0- n- ocfjadeca- 12- en; 1-acet oxy-2, 4-di hydr oxy-

n- hept adeca- 16-en; 1-acet oxy- 2-jydr oxy-4- oxo- n- hen eigzcosa-12,15-d i en; 1-
acet oxy- 2- hyd roxy-4-keto-n-hepta < &,
1- acet oxy- 2- hydr oxy- 4- ket o- nhept adetane. 20D The cfnpounds according to the
present invention may conprise at |east onge chirali centre, and as such may
exist as a mxture of stereoisoners. If itOils desk¥ed to prepare individual
stereoi soners, this may be achi eved accordi ng to nethodol ogy known in the
art, e.g. preparative HPLC and GC or by stereosel ective syntheses. 25 In
the present invention the use of the tergma conpound of forrmula (1) may
refer to both a racemic mxture or the individually isolated isoners.

The conpodnds of formula (1) may be added into a composition in any

30sui t abl e f Qjfu{ AR YRR Fed Bl BB OF, thdlaBtSP NG Ppre@bnty 2 bBR! 11 €

formfor

present when R is O,
R? is a hydrocarbon residue having 6 to 22 carbon atoms, comprising from 0-4
unsaturated carbon-carbon bonds.
10
In another particular embodiment compounds of formula (1) are selected from
the group consisting of:
1-acetoxy-2-hydroxy-4-oxo-n-heneicosa-5,12,15-trien; 1-acetoxy-2,4-
dihydroxy-n-heneicosa-12,15-dien; 1-acetoxy -2,4-dihydroxy-n-heptadeca-16-
15  yne; 1-acetoxy-2-hydroxy-4-keto-n-octadeca-12-en; 1-acetoxy-2,4-dihydroxy-
n-heptadeca-16-en; 1-acetoxy-2-hydroxy-4-oxo-n-heneicosa-12,15-dien; 1-
acetoxy-2-hydroxy-4-keto-n-heptadeca-16-en; 1-acetoxy-2-hydroxy-4-keto-n-

heptadecane.

20 The compounds according to the present invention may comprise at least one
chiral centre, and as such may exist as a mixture of sterecisomers. If it is
desired to prepare individual stereoisomers, this may be achieved according
to methodology known in the art, e.g. preparative HPLC and GC or by
stereoselective syntheses.

25
In the present invention the use of the term a compound of formula (1) may

refer to both a racemic mixture or the individually isolated isomers.

The compounds of formula ([) may be added into a composition in any

30 suitable form for example neat form, or in a solvent, or in a modified form for



WO 2011/ 020908PCT/ EP2010/ 062160 4 exanple they may first be entraped with
an entrapnent material such as polyners, capsules, mcrocapsules,
nanocapswepilizpmsones, precursors, filmfornmers, absoPbamroeociicas by
usi ng carbon zeolites, cyclic oligosaé¢charides and m xtures thereof, or
they may be %Q&&bf@iﬂr%f rnggk‘ﬂ%ttb% &t%g}%fﬂtwl Eﬁ e‘NﬂJ Bl rAdARL SRR rel ease
the conpounds 0 or mil a upon a i'Cat For Of an exogenous st1mul us such
as |ight, enmmrspcapiéweé inkierodapsalae} hamocppals, mﬁosdnwemrme@m’sormventl on

there is pro the use of a coppound of fornula ( as an umam taste
and savoury \fl' \?fc‘f ergnpRaprbant SﬁB‘Chr‘?S&byf %'Fﬂéﬁr%&q“%ﬁ QYRRC pr esent
invention th CRIBO HEy fgmam
tastant and g[g?%az:gpégﬁéeggﬂdﬁgund oﬁle?o&qhgfa (|T§y?g erIg%IIEE[I ons accordl ng

to the presestubsinatestwioch ammda[stedam rdalease theneompaunds alsfoamtlzafidugdn | east

one conpound of . formula (I Addltlon the ositions onpri se
o her O o aB Rl ol axSlsiasib Ui e S 08 sroumSoarRE IESorr

enhancers, and ot her flavourant ingredients. 20 Exanples of said umam
tastants and/ or said umam taste or savoury flavour enhancers include, but
are not |im frednother bs@ect ofdhepegdent imdeajtiogltmeranapmvid@iﬂ@(mﬂmfeai n the

formof its salts s saodi u nono assi u ut amat e,
nonoanmmoni umCaF\E’P&HﬁtO itz To?ﬁrﬂscﬁwm%%%%%a WWQPM%{%"&“ ‘E‘%r) L- Asp
(L-aspar §gi ne, or a sal t thereof), 5 - 25ribonucleotides or their salts

including, without Iimtation, calciumb5'- ribonucleotides, disodium
5' -ri bonucl ed? pdegherarpeast pf)tr@s@rneaﬁmisnvemth:sbﬁhete iscprovigled (@ cemppsigen ni ¢

deny! ot oo, CuFre, A HERT R AR A Bast AHEGELER pERS MR phat o

and 5'-adenyf@ate and their salts such as disodi um 30guanyl ate, disodium
i nosi nate, disodi um adenyl ate; di potassium guanyl ate, di potassium
i nosi nate, di potassium adenyl ate, cal ci um guanyl ate, cal ci um i nosi nate,

cal ci um ‘l‘@'e”)do?ﬁﬁa8|t|c??§é§ﬂordlﬂ b¥ndB Mé&nt.rwe}ﬁgbﬁeo S8 4R IR @gwmd or

hydr ol yzed protelns aut 0l yzed' yeast rolyz yeas yzed
veget abl e pr tastanisand Ebeastipne (;ampuuh@of fcﬂmuia o] A(ahﬁmﬂaébytthact with WO
2011/ 020908PCT/ EPZI%;LO/ 062160 5 fer gn ? | ut en an todextrl n al so
cont ai ni ng gFAM&REL 08s PRV GRIPRMES © i}e GriRgTRsieniEstch R GiN&di UMZAY nat ur al

Pr epar at i ons t&4te ¥ SEISUS RABLAERhASEE Carttd oﬂ%”rﬂa%uﬁah?m@%ﬂﬁ@ntsf or exanple

i ncludi ng extracts, purées or concentrates of vegetablesS (including
nmushr oons, shlltake soy,

20 Examples of said umami tastants and/or said umami taste or savoury flavour
enhancers include, but are not limited to: L-Glu {glutamic acid, glutamate, for
example in the form of its salts such as monosodium glutamate,
monopotassium glutamate, monoammonium glutamate, calcium diglutamate,
magnesium diglutamate), L-Asp (L-asparagine, or a salt thereof), 5'-

25  ribonucleotides or their salts including, without limitation, calcium 5'-
ribonucleotides, disodium 5'-ribonuclectides, and dipotassium 5’-
ribonucleotides (e.g. inosinic acid, guanylic acid, adenosinic acid, inosinates,
guanylates, and adenylates, including guanosine 5-monophosphate, inosine
5'-monophosphate, and 5-adenylate and their salts such as disodium

30 guanylate, disodium inosinate, disodium adenylate; dipotassium guanylate,
dipotassium inosinate, dipotassium adenylate, calcium guanylate, calcium
inosinate, calcium adenylate), maliol, ethyl maltol, gtycine, L-leucine,
autolyzed or hydrolyzed proteins (e.g. autolyzed yeast, hydrolyzed yeast,
hydrolyzed vegetable proteins), Koji-Aji (a nucleotide-rich yeast extract, with



5tomat o, potato, whey, kel p/seaweeds), cereals, neat, fish (e.g. shellfish,
nriasago), mlk, cheese, and egg yol ks, derived fromthe rel evant

i ngredi erwoi2niife®s or in fernented, partially or fullyPoydredpnericd or m
(e.g. various hydrol ysed protei ns) 10Exanpl es of said other flavourant

H avours, - spl ety Bl ShomdlbERubaie BhHiemind oMM g

i ngredients prtrdueﬁa EYAifEhoe FdoVipdredibhts), and hatarn pré aﬁémmt i cs and/ or
oils, oleoresins, essences, distillates, and extracts derived from pI ants,

| eaves, f|om@xtgactsrc@ntaunmgmesqrm@mwthﬁrﬂboe@n{w@éﬁm%lr@mwg9 aClat | east
one- 150f thepLPée db‘i’meﬁﬂégsggcg\i%ﬁéf_ﬁg%%ﬂﬁ&uﬁi%g%%éﬂr%&gréﬁ*t kQU A ent s

can be found em cal s rocessin rlca ion X274,

pages 63- 858torhsrtol; betd%ath@ﬁlkeﬁﬂaéanyedﬁ), Sericaly; eseat MsH@p.ashetfisiof formul a
(1) can be used in_conpositions, accorlﬁj(l ng to the present invention, in
conj unct i on Wﬁtsﬁgﬁ)]énﬂﬁf ?éeﬁﬂj’r@@ﬁl YRS, ‘P“\@@cfr?f“éh?§el%ﬁ%m9r%‘ﬁ'§m‘;9’ used

n Tlavour cagundy il Rlientd, FHrRAR! ¢t GRY A EoNIBHIbIA|S ga0ghgider auxiliary

agents commonly used 1n the prents I'avour
25conposi t i ohgdrlysedgbrotdingwn in the art, non Ilrﬁti ng exanpl es incl ude,

sol vents (including water, alcohol, ethanol, oils, fats, vegetable oil, and
m gl yol ), binders, diluents, disintegranting agents, |ubricants, flavouring

agents, £@!l OEf?&ﬁl’&er Said RARSATNBLEAR %q(r@ﬂfén@‘in@ﬁﬂfes bu?é‘f‘él l%tfll'nﬁfe?j to

stabi | isers avour - enhancers, anti - I ng agents, and 30
Exanpl es of sativakavoues artficigiflaventss spiwest sammngmrapdstheﬂlbﬁsEmplbéy f ound
in for exanp Per f ume
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S. Arctander an&fbr oil¥Obleotestnd, lesséhday, @btifidlsi 8HH REtrEESRIBTVEH fom BRINS,
Stream USA, WD 2011/ 020908PCT/ EP2010/ 062160 6 1994; in "Fl avour i ngs", E

Zi egl er and Feange@werS( &uity, ang se forifciandesamkingiionsowmpesiag atieast ohsnet i ¢
Ingredle g,ga oi M N kitakis (ed.), 1st ed. O her suitable and
desi rabI | ngr |en?% ? flavour conpositions are described 5in standard
texts, such as "Handbook of Industrial Chem cal Additives", ed. M

Further examples of other flavourant ingredients can be found in “Chemicals
Used in Food Processing”, publication 1274, pages 63-258, by the National
Academy of Sciences.

20
Compounds of formula (1) can be used in compositions, according to the
present invention, in conjunction with one or more ingredients or excipients
conventionally used in flavour compositions, for example carrier materials and
other auxiliary agents commonly used in the art. Suitable excipients for flavour

25 compositions are well known in the art, non limiting examples include,
solvents (including water, alcohol, ethanol, oils, fats, vegetable oil, and
miglyol), binders, diluents, disintegranting agents, lubricants, flavouring
agents, coloring agents, preservatives, antioxidants, emulsifiers, stabilisers,
flavour-enhancers, anti-caking agents, and the like.

30
Examples of such carriers or diluents for flavour compositions may be found
in for example, "Perfume and Flavour Materials of Natural Origin”, S.
Arctander, Ed., Elizabeth, N.J., 1960; in "Perfume and Flavour Chemicals”, S.
Arctander, Ed., Vol. 1 & ll, Allured Publishing Corporation, Carol Stream, USA,



and |. Ash, 2nd Ed., (Synapse 2000). The conpounds of fornmula (lI) are non
glutmate in nature and thus nmay be used to conpletely substitute or

parti al | yweubstizoese MSG in a conposition. 10 I n a part ipCulERR01@mbIdd ment
conpositions of the present inventionécontain salts of glutamate, in

arti oul ar orsoa RehtBliniS E SROGREH Bieller BOT AR Welnely o
| east one salposfarl tCHFAGHsmMdticpaytedishtaandidoe, Bk, Nsaskisofel. ; agpedind of
formula (1) and at | east one purine nucleotide, in particularly inosine

nonophosphate (1 MP) and guanosi ne nonophosphate (GW). Conmpounds of

formula (1) : ' ! I Iy .

00, 0% part i il TytpRtahdgBaraIS araaRts of IR ROEBbIBGg e Hestibey
further aSpet siahdahkteptsesaoh asrfdantbosk thimdesirizal hewiickd dAdalitivassh oed. dfl.
enhanci ng or rrgglé5 i;rhq,d%e mam taste and savoury flavour of a consumable
product, confPfdi é‘ adOYPARSE) }-tastant, conprising the step of
adding 25 to the said consunabl e product a conpound of fornula (1).

Consunabl e products as used herein nmeans any product that is intended to be
pl aced i n t h&hemonpcumdsiofdestdd (1) are msadylutmataén maturd aaddhadheraydvescar ded.

Sui t abl e consu | e products.ipclude, but ar 0 imted to, food
Sopr aduct o eI GeRpRaa: s e BEpatiah: 3BsEta ST i go@breioncar o
product sqgncl udi ng nout h wash. WO 2011/ 020908PCT/ EP2010/ 062160 7 In a

particul ar ermbodi nent the consumabl e product is a food or beverage product.
In a particular embodiment compositions of the present invention contain salts

of glutamate, in particularly MSG, and at least one compound of formula one.

In a more particular embodiment compositions of the present invention
15 contain at least one salt of glutamate, in particularly MSG, at least one
compound of formula (I} and at least one purine nucleotide, in particularly

inosine monophosphate (IMP) and guanosine monophosphate (GMP).

Compounds of formula () may be used in compositions at a concentration of
20  upto 99.9%, particularly 1.0 — 99%, and more particularly 5% — 99%.

in yet a further aspect of the present invention there is provided a method of
enhancing or modifying the umami taste and savoury flavour of a consumable
product, comprising at least one umami tastant, comprising the step of adding

25 1o the said consumable product a compound of formula (l).

Consumable products as used herein means any product that is intended to

be placed in the mouth and ingested, or used in the mouth and then

discarded. Suitable consumable products include, but are not limited to, food
30 products, beverage products, nutraceutical products, and dental care products

including mouth wash.

In yet another aspect of the present invention there is provided a consumable

product comprising at least one umami tastant and a compound of formula (l).



5Exanpl e food products include, but are not limted to, condinents e.qg.
sauces, dips, seasoning and the |ike, savoury products, cereal products,

ri ce proawotsil/pemsa products, ravioli, tapioca product CTERg@osT6MUCE S,
baker's products, biscuit products, pastry products, bread products,
confectionery products, dessert products, honey products, treacle products,
yeast products, 1Onustard products, vinegar products, processed foods,

cooked fruit# aparticidst erhbediniard tied sonspiblandodiettis priodd or bevorg
anal ogues/substitutes, jellies, jans, fruit sauces, egg products, dairy

product s, ch@&@%roducts, dairy substitute products, soy products, edible
oils and fat products, 15Exanpl e savoury products include, but are not
limted to, salty snacks (potato chips, crisps, nuts, tortilla-tostada,
pretzel s,5chEaamp$aa&nkBproduct$ incladk shutmreatob lisvitedite, coretitigntsoe gat popcor n,
m cr owaveabl e corn, pork rinds crackers, cracker sn

br eakf ast cef@ ‘F ﬂ%%ﬁ@aS%@ﬁgéndéhﬁikenréat’%uwr&{ﬁ?u gacerpal pro%ucts rice
| uncheon/ bre S roduct s,
ganut [P“a% ek ?éYlol?%Elo%H odF@Y! @%@ pro@fciOBBk&r

mar gari ne, ear, canned, crea i nstant, UHT), canned
veget abl es, pasclm:ts,dmmst productBx pagthepitosluetsadpeeqrd prhdticts, |cnnfasuﬂeneltwt are

not Iim ted to i C f.rui ui ces etabl e juice car bonate of t
drinks, beerP 4’?33 f?&?eglﬁ%éll‘é}?ehoqeé'ap@ﬂHCT?St[S?{‘:]@é)m‘?‘r'\Ct %fﬂ{q%%ul ar
enbodi meng t%s‘fé&ﬂ%ﬁﬁﬁb@ ﬁh@@ﬁﬁbrdd%cﬁ; @%&s@&ﬂﬁeo@(%ﬁﬁk@d ﬁﬁﬂﬁ“aﬁﬁ”t
products include, but are not limted to sauces (co 30 warm i nstant,

preserved, saegetablmproducEResd @nd, meet phdpotsnmech ﬁaa@guegbuaatltut@am

dry opice’ or Ml SRR TG PeleSHdR RN RosuRl hdesd i Bfmoci 1§ ons

i ncl udi ng pesfairy 308stitatd pRdRSts, sYPpAEtctS) 24618 RIS/ dridXat prodedih0 8 Conpounds

of formula (1), or conpositions containing conpounds of formula (1) can be
added to consunabl e products by using conventional techniques to

15 Example savoury products include, but are not limited to, salty snacks (potato
chips, crisps, nuts, tortilla-tostada, pretzels, cheese snacks, corn snacks,
potato-snacks, ready-to-eat popcorn, microwaveable popcorn, pork rinds,
nuts, crackers, cracker snacks, breakfast cereals, meats, aspic, cured meats
(ham, bacon), luncheon/breakfast meats (hotdogs, cold cuts, sausage),

20 tomato products, margarine, peanut butter, soup (clear, canned, cream,

instant, UHT),canned vegetables, pasta sauces.

Example beverage products include, but are not limited to, juices, fruit juices,
vegetable juices, carbonated soft drinks, beer, wine, hot chocolate, tea and
25 coffee.

In a more particular embodiment the consumable product is a condiment.

Example condiment products include, but are not limited to sauces (cold,

30 warm, instant, preserved, sate, tomato, BBQ Sauce, Ketchup, mayonnaise,
salad cream, bechamel), gravy, chuiney, salad dressings (shelf stable,
refrigerated), dry spice or seasoning compositions, liquid spice or seasoning

compositions including pesto and marinades.



directly adm x said conmpounds or said conmpositions into the consunable
product. 5 The quantities in which conpounds of formula (1) may be enpl oyed
i n consurmibl2elprowsct s may vary within wide limts and e#epardoioionzies ali a,
on the nature of the consumabl e produgt, on the effect desired, and on the
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product. It i(§ canlde adddd 1 ddisupiabié prodeictd byau@mgscmv@hndaﬂnaecﬂed:rm.qm @t to
deci de on suitable quantities of conmpounds of fqrnula g ) to incorporate

into a consufHBrEY BRI fopmnKings 5 isaicheoreResitiars e the FerguUMaR|Ri red.
16Typi cal , ﬁb?da c{ptl ng, concentrations of conpounds of formula (1) in
consumabl e products are 0.1 to 5000 ppm particularly 1.0 - 500ppm and
nore partbcularly 5.0 - 100ppm It has al so been found that adding m neral

salts to the forerrentlone osj tons and/ qr consunabl e products
further enha 'ﬁﬁﬁ?ﬂ" iﬁ#ﬂ‘@&ﬁﬂ?@u'ﬁl(ﬁ\mﬁy bgrerapipy¥e® Bhposi ti ons

and/ or ConsU%akﬁneb%ﬁhﬁctslrﬁaﬁ‘vgﬁ{\&mh Va8 SifritsUnd. S ML HRBE alid) pnt 1 on

there is provi ositron consunabl e product conprisifig at |east
one umam t a$hanaturelofﬂ& tereaimabie pcmnlm:cbumltrm‘ effemt mielsafe(i | anchsn Itlm hataibev e
defined, and at, | ea @ %Qe m neral sal The term " m neral ‘%%* rg as used

herein i ncl ud®S 48 %%hGHFO‘FBPQEQHSufﬂr %B'}%% Pihar Woagm| Fftbni um
and i rongfer riypidmni éﬁt?gé%m’g ﬂaUéuMhdHc@}‘é Wtﬁ@c&W@lp‘%@udnﬁlmwﬂ ent

salts. Non limting exanples of mneral salts include sodium chloride
(NaCl), pot agédthimtienpevieteo( tkelpsrsomghibed imheharote decidmpoiitabea sal t,

S B A A SIS o

product depending on the end use and effect required.

15  Typical, non limiting, concentrations of compounds of formula (1) in
consumable products are 0.1 to 5000 ppm, particularly 1.0 - 500ppm, and
more particularly 5.0 — 100ppm.

It has also been found that adding mineral salts to the aforementioned
20 compositons and/or consumable products further enhances the umami taste

and savoury flavour of said compositions and/or consumable products.

In a further aspect of the present invention there is provided a
composition or consumable product comprising at least one umami tastant, at
25 least one compound of formula (I} as herinabove defined, and at least one

mineral salt.

The term “mineral salt” as used herein includes salts of sodium, potassium,
magnesium, calcium, ammonium, and iron/ferrum, including but not limited to

30 monovalent and bivalent salts.

Non limiting examples of mineral salts include sodium chloride (NaCl),
potassium chloride (KCl), magnesium chioride (MgCly), sea salt, fleur de sel,
calcium fluoride (CaF,), calcium dihydrogen phosphate (Ca(H2PQ4)2), calcium



hydr ogen phosphate (CaHPO4), trical ci um phosphate (Ca3(PO)2), cal cium
sul fate (CaSO4), nonopot assi um phosphate (KH2PO4), di potassi um phosphat e
(K2HPO4) ,wononore®si um phosphate (K3PO4), nagnesi um sul poater2qivy&Dd)
ammoni um sul phate (NH4)2SO4, potassi utn sul phate (K2SO4), 5 nonosodi um

o o o SO I R DB | BT
S el e G
be

silicon di ox|pB@ﬁBh$fﬁd52HE)@4)rﬁ@pra§$iﬂm pResihatevi(iP 4k megapsisl syp

i ts. and AR A BRE T 38e St AOTHER b PSS HE' LU LRRIOM cauct " on
the effecs demﬂcwd)dumdmwmrcbm piacbsm@t@maﬁmi)l, Ubsodfur@nydmgeﬁr conponents,
for exanple other umam 15 tastants or urnam  taste and savo {eflavour

enhancers su®hosehaisdNaHPOa) téengiei Rhasphate @Jﬁ??%b‘-f@”ﬁ'ﬂcﬁ%f@ is well
wi thin the pXNé}? ?)Oferﬁé Wh%%ﬁhéﬂ@ h te'es | npﬁoéﬁﬁatb%&?tﬁq f On suitable

guantities o sal S'to I'ncofpo 0 a cons e product

dependi ng on(Mg(aHg?(d,;)y)sm@lrdzs&Irrﬂ pbbspleatmdlmmc AagyPICu| magnediumi ti ng,
concentration

of m ne bl e roducts are 0.1 to 8000 ppm
In a particul P%%‘@o‘f‘é@'ﬁ ?ﬁﬁé@ﬁ#‘*&ﬁrﬁ‘r rra dlicd| ected fromthe group

consistifpg of NaCl, K2F1PO4, and MyCl2. It has been found that some of the
umam taste and savoury fl avour enhanci ng conpounds of formula (1) are
novel . Ther efldvesguantijies imwhioht hismeraslsalistmay be lrddedto eaid compositions t here i s

ded 1- t - 2- hyd -4-0 t d
L vt oxy- 2. AU RUNRS DB BaY F 2T DEadre RIS A PSPS TUEh be
i solated fr 0%‘ﬂl|E%ﬁﬂh@ﬁétuﬁ@bfiﬂhaéoﬁsuhﬁbl@bﬁd’ﬁﬂc@ dri & TRt Aeaired\arRXewp! e
extraction process is provided in exanple 1
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composmon or consumable product. It is well within the purview of the person
skilled in the art to decide on suitable quantities of mineral salts to incorporate

into a consumable product depending on the end use and effect required.

20  Typical non limiting, concentrations of mineral salts in consumable products
are 0.1 to 8000 ppm.

In a particular embodiment the mineral salts are selected from the group
consisting of NaCl, K;HPQO,, and MgCls,

25
It has been found that some of the umami taste and savoury flavour
enhancing compounds of formula (l) are novel. Therefore in yet a further
aspect of the current invention there is provided 1-acetoxy-2-hydroxy-4-o0xo-n-
octadeca-12-en.

30

1-acetoxy-2-hydroxy-4-oxo-n-octadeca-12-en occurs naturally and can be
isolated from botanical materials, for example from avocado. An example

extraction process is provided in example 1.



Exanple 1 Preparation of acetonitrile (hereinafter "ACN') fraction and

i sol ati on of conmpounds of forrmula (1) from heated avocado pul p. 10 Avocados
(Persea awennrianeoo’ LL. cv. HASS) were purchased from aprcomeomneies . ACN
was HPLC grade, water was M| |ipore gwade. Ethanol, formc acid and sodi um

L R o Tl bR BT R AL S e

extract "G sigentibh. LS PuI ver AGA." from DSM Food Speci alties Savoury
I ngredients (Delft, Nederland). Heating process: 20 300 gram pulp of three
fresh ri pe Hass avocados, separated from peels and seeds, were nmashed in a

Cover od wi ¢ h UT s Pt Tk s+ 8L pRHEpieles Ao BFES b, Cola 1 Cave the

sanpl e. The sanple was heated in a drying oven for 180 mins at 120C. The
tenperature was controlled by a thernoneter. 25 After heating, the heated
pul p was coolF@MRtedd to roomterrperature. Extraction process: The pul p was

transferred tF‘?eBan’]{a%H%g%%ttoﬁﬁhl (ﬂ%i‘enﬁ%ﬁ%ﬂ{ﬂlﬁl\yﬁlﬁ%ﬁém aﬁgg%ﬂéttiérg@fs.ed W th

200nL of pentane means o a sonic i ng a paper
filter, the pentpmmadbaﬂémrnuﬂa(l%pm htaddfavoradoapalpubl e resi due. The
extracti on of insoluble residue with pentane was repeated five tines. The
conbi ned pentane | ayers were noved in a separatory funnel (2000ni vol une),

t t th t dt
e 21 MR AT IS L) (i piagadniaioshed 1

2011/ 020908PUBIER2010/ 062160 11 conbi ned et hanol /water fractions were freed
from et hanol vacuum The qi,l si due was di ssol ved i n 300nnL
A Fomanal AN AR B BYortBE Wt R i BB ot Ton | 20Dy

Ethanol, formic acid and sodium L-glutamate (Merck KGA, Darmstadt,

156  Germany). Sodium chloride and maltodextrin came from Sigma-Aldrich
(Steinheim, Germany), the yeast extract “Gistex XII LS Pulver AGGL" from
DSM Food Specialties Savoury Ingredients (Delft, Nederland).

Heating process:

20 300 gram pulp of three fresh ripe Hass avocados, separated from peels and
seeds, were mashed in a mixer for 30 seconds at 3500 rpm, put into a beaker
(500 mL volume) and covered with aluminum foil to ensure that no
water/steam could [eave the sample. The sample was heated in a drying oven
for 180 mins at 120°C. The temperature was controlled by a thermometer.

25  After heating, the heated pulp was cooled down to room temperature.

Extraction process:

The pulp was transferred to a round-bottom flask (1000mL volume), and

extracted with 200mL of pentane for 15min by means of an ultra sonic bath.
30 Using a paper filter, the pentane layer was separated from insoluble residue.

The extraction of insoluble residue with pentane was repeated five times. The

combined pentane layers were moved in a separatory funnel (2000mL

volume), extracted three times with 300mL ethanol/water (8/2;v/v) and

extracted two times with 300mL ethanol/water (9/1;v/v) mixture. The



5 Separations with SPE were perforned on four 100x4.6mm (5711m 70A)
"Strata C18-E" cartridge colums (Phenonenex, Aschaffenburg, Germany) which
wer e condwoizonegdomwst h ACN. The ACN fraction, split intoPComP2@biosriers, was
applied onto the top of the SPE 10 caritridges. The el ution of every

cartridge follo OrrfL ACN The n uents was
etuced to SERTERPLShRPIYAer Facions Weronre gasuehanct Fas Wte e
(hereinafter vaaﬁa\hfTﬁébﬂ%é.dﬂ@&a%%owe%ﬂml:manl&dM actions by preparative
HPLC, the correspondi ng conpounds were isolated and identified by neans of

LC- M5/ M5 and NVR spectroscopy. 15 Preparative Hi gh Performance Liquid

Chr omat ogr ap H PL The rian, Darnstadt,

Ger many) cong%géoev(?] 8&{1%03”%55& Eph%ﬁ'ra %gstra%ﬁ ?%g¥2nt m xer (10004), a
Rheodyne 4nj %%bgfatl@nfshmfh $pe0ddrb ﬂ)&fﬁ}me@%mﬂlrao@ﬁﬁﬁﬁw 5@5&93@@{! 325) and
an evaporative light 20 scattering detector (ELSD) ("Sedexa5" eder e,

Al fortville GCsliata, Cm-ﬁﬁ@aﬁndge@plumnsa(rthlomem HecluMMrﬁaLargdGeh"eanﬂ)SD
ensured t hat f.l ow i ntensit /mn arrived the ELSD detector.
Separ ations WEIE WEFe 89'?93@0'?)%’ y'tE 1.2nm 5p.m "Hyper d one” ODS C18

col um (Phenorrenex Aschaf fenburg, Germany) with a flow rate of 25
20.0m./mn and 1.9 nL injection volume controlled with the HPLC " St ar

Chr onat ogr apAyevie Ngtaatioonsplivénteifow @iquots avasaprdied\ente dne tapmehtbeiE

HPLC. O Al on b B0 % T BTG fierdrofrbBeab i i sSMIRGOTR o T 30

water) as sohlgRinte 6f th@mbrﬁiﬁiNed%lmﬂym% rBducdd Mmgb@abplywaﬁa rachanmed
starting with solvent A (40%, after 2.5m n solvent B SJ 0% was increased

to 75% at 62.16iGeangs FractiamoobtainegsheraimafteinAGN fractiamines sepgrated #1300 n
VO 2011/ 0209%{%%.55%%&%8@&%%%@ﬁ,‘tﬁ@%@%@%hﬁ\%ﬁ%d&%@m 72 mn,

and was held m n-unt reachin
isolated and identified by means of LC-MS/MS and NMR spectroscopy.

15
Preparative High Performance Liquid Chromatography (HPLC):
The preparative HPLC system (Varian, Darmstadt, Germany) consisted of two
pumps (ProStar 210), a gradient mixer (1000uL), a Rheodyne injector with a
1900yl loop, an UV/VIS detector (ProStar 325) and an evaporative light

20  scattering detector (ELSD) (“Sedex85" — Sedere, Alfortville Cedex, France). A
splitter between the UV/VIS and the ELSD ensured that a flow intensity of
1.0mL/min arrived the ELSD detector.
Separations were performed on a 250%21.2mm, 5pm, “HyperClone” ODS C18
column (Phenomenex, Aschaffenburg, Germany) with a flow rate of

25 20.0mL/min and 1.9 mL injection volume controlled with the HPLC “Star
Chromatography Workstation, Version 6.2" software (Varian, Darmstadt,
Germany). Compounds were detected at a wavelength of 220nm and ELSD-
Gain 5.
HPLC-Gradient (75.0min): using water (pH5.0, adjusted with 1.0% HCOOH in

30 water) as solvent A, and ACN as solvent B, chromatography was performed
starting with solvent A (40%), after 2.5min solvent B (60%) was increased to
75% at 62.5min and to 100% at 65.0min, until 70 minutes. After 70.0min



The follow ng conpounds were isolated and identified. 5

1- acet oxy- 2, 4- di hydr oxy- n- hept adeca- 16- yne

1- acet oxyw@-2hydremog- 4- oxo- n- hept adeca- 16- en PCT/EP2010/062160
1- acet oxy- 2, 4- di hydr oxy- n- hept adeca 18- en

10(E 2.2 - 1. 30bieBLY wasaEg 18 6BYanenEre il wag heldat 9% or 3.0 min

(Z, Z) - 1- acet gxu¥r reafhit ey henei cosa- 12, 15-di en
(Z,2)-1-acet gxgrzahydpoxy 4- 0xo0- henei cosa-12, 15-di en

1- acet oxy- 2- hydr oxy- 4- 0x0- n- oct adeca- 12-en 15 M5 (APCl) rniz (99 : 287 (75,

M 3H2O* 80. [M 2H2O* 100 341 (25, [MH]),
%63 (95, ml\/ﬁ%ﬁ%ﬂ?ﬁ% 'hggé’f“{owdg“[‘%vﬂlfffi? nlt_?%dz (9 : 3%9 (4([), )

[MH), 385 (95, [M+formate]), 679 (100, [2M Hf); EPI (APCl+, DP:. +50, CE
+30, CES: +25) mz (YO: 287 (45, 20[ M3H20+H]), 305 (50, [M2H20+H]), 323
(100, [ M H2O#HgstoRA2, dlbydl[dWH] heptageca(lAPCle , DP: -50, CE: -30, CES: -25)

Mz (%: 303,(1 0-HD, 339 (35, [M1-11-
TR (400 mceqa%@?%vﬁ%%e %é?'?t(a% [139 &85 SRR e, )
H C(18)], 1.30hdBtodAbl4-dih Hﬂhé‘ﬁﬁhecé’l‘l@(&i H- C( 10) H C(15), HC(16),

HC(17)], 1.49 [m 2H HC(6)], 2.03 25 [dd, 4H, J= 6.6 Hz, 13.3 Hz,
HC(11), H C(taggtoxy24wdrexy-diaxomp-geptafpcan. 52 [t, 2H, J = 5.8 Hz, 12.8 Hz,

HC(5)] 7 2 [m 1H HC2)],
5. 37 [m1§H ?ﬁ@&ﬁceﬁ’%g drdkyzfoigihe {z'%ﬁg%/%aéé te” g [C-4]. The
coupl i ng congZa1- éCétOi)lZWdHWdﬂfxyhbﬁelﬁbgﬁaQﬂadleﬁH = 5.35 ppm and OH =
5.37 ppmindicates (Z)-configuration of the two double bonds in the

mol ecul e. WA ZOTrReclonvErtydrexy 4 odmeneserses1 Banfier 2

1-acetoxy-2-hydroxy-4-oxo-n-octadeca-12-en

15
MS (APCI") m/z (%): 287 (75, [M-3H.0+H]"), 305 (80, [M-2H,0+H]"), 323
(100, [M-H0+H]), 341 (25, [M+H]"), 663 (95, [2M-H,O+H]"), 681 (40,
[2M+H]"); MS (APCI") m/z (%): 339 (40, [M-H]’), 385 (95, [M+formiate] ), 679
(100, [2M-HT); EPI (APCI*, DP: +50, CE: +30, CES: +25) m/z (%): 287 (45,

20  [M-3H;0+HJ"), 305 (50, [M-2H,0+H]"), 323 (100, [M-H,0+H]"), 341 (15,
[M+H]"); EPI (APCI", DP: -50, CE: -30, CES: -25) m/z (%): 303 (100, [M-2H,O-
HI), 321 (80, [M-H>O-H]"), 339 (35, [M-H]) ; "H NMR (400 MHz, CDCl3),
&/ppm 0.89 [t, 3H, J = 6.5 Hz, J = 13.1 Hz, H-C(18)], 1.30 [m, 14H, H-C(7), H-
C(8), H-C(9), H-C(10), H-C(15), H-C(16), H-C(17)], 1.49 [m, 2H, H-C(6)], 2.03

25 [dd, 4H, J = 6.6 Hz, 13.3 Hz, H-C(11), H-C(14)], 2.11 [s, 3H, H-C(2)], 2.52 [t,
2H, J =5.8 Hz, 12.8 Hz, H-C(5}], 2.79 [m, 2H, H-C(3)1, 4.12 [m, 2K, H-C(1)],
4.32 [m, 1H, H-C(2)], 5.37 [m, 4H, H-C(12), H-C(13)]; **C NMR (400 MHz,
CDCls), 6/ppm 14.1 [C-18], 20.9 [C-27], 22.6 [C-17], 25.3 [C-6], 27.2 [C-11, C-
14], 29.1 [C-7], 29.3 [C-8], 29.4 [C-15], 29.6 [C-9], 29.7 [C-10], 31.5 [C-16],

30 41.2 [C-5], 43.0 [C-3], 68.6 [C-2], 70.8 [C-1], 130.2 [C-12, C-13], 171.3 [C-17],
210.9 [C-4]. The coupling constant J = 11.69 Hz of the signals at 6H = 5.35
ppm and dH = 5.37 ppm indicates (Z)-configuration of the two double bonds in

the molecule.



Sensory anal ysis of the urnam enhancing thresholds of the conpounds
isolated fromthe ACN fraction of heated avocado pulp as described in 5
exanpl e IwoWAtienodosr sensory eval uati on was commer ci al | yCazéialbobaet abl e
water ("Evian()", Danone, W esbaden, Bermany). 10 "Mddel Broth" contai ned
nonosodi um L- gl ut amat e nonohydrate (MSG (1.9g), maltodextrin (6.375Q),
sodiumchloride (2.99) and yeast extract (2.1g), in 1000 nL of water. An
ACN fraction xrag{ﬂlggocado pul p was prepared and the follow ng 15 conpounds
were isolated as ‘described in exanple 1 herein-above:

1- acet oxy- 2- IBesoryardalpsie of tirecnmaod sah&ndidg 1Brashbigs; of tha cemnprynds 4-

e o SR e ACREk Slort el brafadh PURSY 2Bl TR 2deca- 16

1- acet oxys 2, 4xghipysls oxyn- hept adeca- 16- en;
1- acet oxy- 2- hydr oxy- 4- oxo- n- henei cosa- 12, 15-di en; 1- 20
acet oxy- 2- hydr oxy- 4- ket o- n- hept adeca- 16- en;

1- acet oxy- 2- hydroxy- 4- ket o- nhept adecane,. 25 of e f. the npounds

7 ot ed hor of MU Lo skl REE 2E Gy Bl e et  Pen 20, ont
of nodel brojtEwaseadsidheoVEashad B maty). Each sanpl e was then dil uted
with nodel broth in 1:1(v/v) steps, until Sets of nine solutions with

dilution factors of 1, 2, 4, 8, 16, 32, 64, 128, and 512 were obtained for
each co ung,, The_sanpl es were eval uated by a panel of trai xperts. 30
The ol 0 noMoBRLBRTAT caRaRrim s doR B B n e R IR GT P et o
sanpl es cont a4 BigPomaitet ke .B?S@TB, B8ieh ihiofige (20g) ahd yea¥iextract (2.1g),
2011/020908PgTPE22010/06216 14 T'’n a way that g%g?éed ghy nixingf 1g%L of

one of the s#miPBO& af wates. was applied to the left part of each panelists
tongue, and 1 nL of Moddel Broth as a bl ank val ue/neutral reference was
applied to the right part of the tongue. The panelists were asked to

conpar e the tagsAENofadtRinfrévalavesadd pulteivas beggiresd and thétfellowango 30 seconds
the panelists were then asked to rub their tongues against the roof of

their nol$ hs copeands wergdsalatedeas dasaiwedin exalple i ingreindboy§ui sh t he
sanple from th nl_ 4 Br.aot } E le oral cavity was
rinsed with tv?a?%ér%bg]ﬁg %@aﬁ%& @1?8 tfégéﬁsﬁﬁ%gg%\?\%@ ﬁg%%[?&g’éﬁnti | the

sti mul us conpliptdebyy-ditemeivesacR, 13-idv | 1tagtexy dhpldehslrbxy-ndeptasee-1@st ed

inthis way, one,after t t her, | n ascendi ng Qrder,  of congentration, to
et erm et he e st ABYoNI-brloa-CRHe o s Gl ABRaE o B (1)
enhanced t he JURBRadEESH 6-&; LA ORASIhRIFOH4-0x0-n-heneicosa-12,15-dien; 1-

20 acetoxy-2-hydroxy-4-keto-n-heptadeca-16-en; 1-acetoxy-2-hydroxy-4-keto-n-

heptadecane.

25mg of each of the compounds listed hereinabove were separately dissolved
in 0.2mL ethanol, then 20.0mL of model broth was added to each sample.

25 = Each sample was then diluted with model broth in 1:1(v/v) steps, until sets of
nine solutions with dilution factors of 1, 2, 4, 8, 16, 32, 64, 128, and 512 were

obtained for each compound.

The samples were evaluated by a panel of trained experts.
30 The following sensorial evaluation procedure was followed for each set of

samples containing a different compound of formula (1).



15 The cal cul ation of the umam enhancenent threshold was then perforned as
described in the literature (ASU. L 00.90-9, 1999), via the geonetric nean.
By "umamwerhameeywent threshol d" is nmeant, the nmean coneemprPativonziar 20

whi ch a conpound enhances the umam t#lste of a nodel broth. For each
panelist, the followng fornula was used tq determne the nean umam
enhancenent ﬁlﬂ@e\g%%t%yg@egu% r@%”!ﬂaj, Wf@ﬁé\erpefégéﬁé”ﬂl%se'&ﬁeawaét ion (in
ppm of the vwpakegto HAICRHPS &ibn i libfét%ﬁigﬁé ARy 1 hEL sPMURIBr&RRANET ng
effect, Ce_i 1S the concentration (in ppm of the antecedi ng sanple

sol uti on and banlsvalhe/nestral tefenence Wasrarplieditertie righepard piitheTongabclinat e t he
mean unmam enhanE ment threégol d for gqhe?p nel , %hﬁ Ifoufﬁ%; fornmul a was
used: WO ZO_PfP@ JEPEAEBS I 5PBRSR e_L_ SRR Pefh gl ves o " TREHPS of

panel i st sg Eipftet 5 fde3005868Hefs tAE pahelistsRvBreIhen RaREERAD thelreshgléts

calcul ated for each panelist as specified above. The panel cal cul ated nean

unnami enhanagaingt theraasieb their outhse: Papelipisumereitsen askedifdaey aowldbl e1
el ow. 10 Tab; g, TR 50 Rt SHIART R st sno! d
After each sample, the oral cavity was rinsed with water and a break of 5 to

10 minutes was observed until the stimulus completely disappeared.

10
Multiple sample solutions were tested in this way, one after the other in
ascending order of concentration, to determine the weakest concentration at
which the compounds of formula (1) enhanced the umami taste of the model
broth.

15

The calculation of the umami enhancement threshold was then performed as
described in the literature (ASU: L 00.90-9, 1999}, via the geometric mean.

By “umami enhancement threshold” is meant, the mean concentration at

20  which a compound enhances the umami taste of a model broth.

For each panelist, the following formula was used to determine the mean

umami enhancement threshold:

25 E=.fc,xc,,

wherein c. is the concentration (in ppm) of the weakest concentration
identified as having an umami enhancing effect, C..1 is the concentration (in
ppm) of the anteceding sample solution and E is the mean umami

30 enhancement threshold.

To calculate the mean umami enhancement threshold for the panel, the

following formula was used:



concentration in "Mdel Broth" as cal culated for the panel ppm

1- acet oxy- 2- hydr oxy- 4- oxo- n- henei cosa-5, 12, 15-trien 0.7

1- acet oxyw®,2dt1dizbgodr oxy- n- henei cosa- 12, 15-dien 0.7 1- aeermprgo10®62146d i hyd
roxy-n- heptadeca-16-yne 1.5 1-acet oxi- 2- hydr oxy-4-keto-n- octadeca-12-en
1.8 1-acetoxy-2,4-di hydroxy-n- heptadeca-16-en 2.8 1-a cetoxy-2-hyd

r oxy- 4- oxo-n- henei cosa-12, 15-dien . 3.2 1-acetoxy-2-hydroxy-4-ket o-n-

hept adeca- 16-en 3 acet oxy- 2- hydr oxy- 4- ket o- n- hept adecane
E = HEI
=1

Wherein n is the number of panelists, E; is the product of the umami

5 enhancement thresholds calculated for each panelist as specified above.

The panel calculated mean umami enhancement threshold for each
compound is indicated in table1 below.

10 Table 1
Umami enhancement threshold
concentration in “Model Broth” as
Compounds calculated for the panel
ppm
1-acetoxy-2-hydroxy-4-oxo-n- 0.7

heneicosa-5,12,15-trien

1-acetoxy-2,4-dihydroxy-n- 0.7

heneicosa-12,15-dien

1-acetoxy -2,4-dihydroxy-n- 1.5
heptadeca-16-yne

1-acetoxy-2-hydroxy-4-keto-n- 1.8

octadeca-12-en

1-acetoxy-2,4-dihydroxy-n- 2.8

heptadeca-16-en

1-acetoxy-2-hydroxy-4-oxo-n- : 3.2

heneicosa-12,15-dien

1-acetoxy-2-hydroxy-4-keto-n- 3.5
heptadeca-16-en

1-acetoxy-2-hydroxy-4-keto-n- 5.6
heptadecane




5.6 WD 2011/ 020908PCT/ EP2010/ 062160 16 As can be seen in table 1 conpounds
of the present invention displayed an umam enhancenent threshold within

t he rangewbromv@osppm to 5. 6ppm WO 2011/ 020908PCT/ EP2 T 0/rPeR1066218Y
Clainms: 1. A net hod of enhancing the wmam taste and savoury flavour of a
conposition co

st one u rn| ast ant risi t he 5step of
adding to t hé\$y E\‘ﬂ %?Féfh@ 8§SH§?C’( tﬂt“F 85%%9718}{3’95@ (Silﬁﬁ)ga ¥5d @y rruloa
(1) 0 RZ2 0o; 1fndrhi efbancement threshold W|thm the range from 0.7ppm to 5.6ppm.



| RL wherein RL is selected fromO and OH, the dotted |line representing a
bond present when RL is 0 15R2 is a hydrocarbon residue having 6 to 22

car bon atwomgtignosi sing from 0-4 unsat ur at ed car bon- carboErPbands216®@. A
nmet hod according to clains 1, conprisi’ng the step of adding to the
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wherein R’ is selected from O and OH, the dotted line representing a
bond present when R' is O
15 R?is a hydrocarbon residue having 6 to 22 carbon atoms, comprising

from 0-4 unsaturated carbon-carbon bonds.

2. A method according to claims 1, comprising the step of adding to the
aforementioned composition at least one compound of formula (1)

20 selected from the group consisting of: 1-acetoxy-2-hydroxy-4-oxo-n-
heneicosa-5,12,15-trien; 1-acetoxy-2,4-dihydroxy-n-heneicosa-12,15-
dien; 1-acetoxy -2,4-dihydroxy-n-heptadeca-16-yne; 1-acetoxy-2-
hydroxy-4-keto-n-octadeca-12-en; 1-acetoxy-2,4-dihydroxy-n-
heptadeca-16-en; 1-acetoxy-2-hydroxy-4-oxo-n-heneicosa-12,15-dien;

25 1-acetoxy-2-hydroxy-4-keto-n-heptadeca-16-en; 1-acetoxy-2-hydroxy-
4-keto-n-heptadecane.

3. A method of enhancing or modifying the umami taste and savoury

flavour of a consumable product, comprising at least one umami



5. A consunmabl e product conprising at |east one umam tastant and a
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1- acet oxy- 2- hydr oxy- 4- 0xo- n- oct adeca- 12-en. 13. Use of a conpound of
formula (1) as defined in clains 1 and 2 as an umanm taste and savoury
flavour enhan%gr " A consumable product comprising at least one umami tastant and a

compound of formula (1) as defined in claims 1 and 2.

10 6. A composition or consumable product according to claims 4 and 5

further comprising monosodium glutamate (MSG).

7. A composition or consumable product according to claims 4 to 6 further
comprising inosine monophosphate (IMP) and guanosine
15 monophosphate (GMP).

8. A consumable product according to claims 5 to 7 wherein the

consumable product is a food or beverage product.

20 9. A consumable product according to claim 8 wherein the consumable

product is a condiment.

10. A composition or consumable product according to claims 4 to 9 further
comprising a mineral salt.
25
11. A compaosition or consumable product according to claim 10 wherein
the mineral sait is selected from the group consisting of NaCl, KsHPO4,
MgClz

30 12. 1-acetoxy-2-hydroxy-4-oxo-n-octadeca-12-en.

13. Use of a compound of formula (1) as defined in claims 1 and 2 as an

umami taste and savoury flavour enhancer.



