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ORGANI C COVPOUNDSAND METHODS The present invention
relates to flavor precursors that can be added to food
wo eooslooviky rel ease the flavor upon heati ng andPCT/CH2007/000367
consunption. Food products are rendered nore pal at abl e
and nore attractive for consuners by addi ng vari ous
flavors to them However, when food products are
processed or stored for a | onger period of tinme, many
flavors get lost at least partially, in particular the
vol atile flavors. For this reason, many attenpts at
encapsul ation of flavors (binding to nmatri xes or
coating to prevent premature rel ease) have been made

f rel ease and prolong shelf life.

OM#%@%@%@@&@%&%ngﬂﬁgﬁiy partially successful, and there

remai ns a need of a nmethod or flavor product that

keeps the main part of volatile flavors inside the

food product to be slowy rel eased upon consunpti on of
Thetpi@&ntf ivetonklatéshenac prsdursers that Ak dladib fobaits slovdyveléaselthelflaydn agon
hea ndconsum%; nfI avor precursors according to fornula I

t%Fow PP avor conposi tions and food products

provides a neans to retard the premature rel ease of

vol atile flavors and slowy rel ease them upon

consunption. Thereby an early unwanted fl avor rel ease,
Foofi productxaérizhdered morie pajatsbtea@ndugee airactve Hressinerg by ddding various flavors to

them%owe%r,%vﬁgl 100 g Iar%dug@? ﬁéro#ege(?orgl%re(; @reahgnb?gé?l[)@a tlrﬁeof:r\%y RAVEHSI e fost

ol'onge roduct |s
at Iaaﬁmr@lWed par@ulnﬁ%mvyla@g flayopfeFar fi5 dagsongpny Ftemply ?t@%%psggtﬁféaftﬂws
bm@nrﬁ% Ratri opt,roQtMg G@Qvefﬂt ﬁﬂﬁfath@ ehlcade) iﬁVeQMérﬂﬂaﬂ@to aetafd tiRvievoeeease and
roduc avor [
prolcpng Pr}ﬂ]ﬁ Thew{gwgprﬁre@nlipqrtgal ygl&f:eg%ttl @Bcﬂﬁefedﬁmevrﬁg né%d gf%lfheﬁc?dr or fPa(/or
prodo€ et Kebpsrtge din pdrr dlivaldiie-fletoai imsidCthe tipd @Rdusl uay)le skAMya reispsad tfpon
Condehop(é%@oosD?lmgg%% from _Oand 1, and if mis Qhen nis

en nis O wherein R4 is selected
fromH CH2(OH, CH2(OCOR2),

Applicant has now found that the use of flavor precursors according fo formula | below in flavor compositions
and food products provides a means to retard the premature release of volatile flavors and slowly release
them upon consumption. Thereby an early unwanted flavor release, for example during storage or processing,
is minimised, the shelf life of the flavored food product is prolonged and the flavor of the food product is

improved.

Summary of the invention

In a first aspect, there is provided a method of providing a flavored food product, wherein at least one flavor

precursor of formula |

OH

m(H,C) (CHa)n 0 R4

- LA
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wherein R5 is selected from CH2( OCOR3),
CH( OH) CH2OCOR2, CH( OCOR3) CH2OCOR2, CH( OCOR2) CH2OH,

wob@seirT4imnhen R4 is selected fromH then R5 i BCT/CH2007/000367

sel ected from CH( OH) CH2OCOR2, CH( OCOR3) CH2OCOR2, and
CH( OCOR2) CH20H, wherein when R5 is CH2(OCOR3), then R4
is selected from CH2(OH) 1land CH2(OCOR2). wherein R2
and R3 are independently sel ected froma straight
chain Cl to Cl7al kyl, branched C3 to C17 alkyl, C6 to
Cl7al kenyl, C8 to 17al kadi enyl, a straightchain C6 to
C17 nonoal kenyl, a branched C6 to Cl17 nonoal kenyl, a
strai ght chain C6 to Cl17 al kadi enyl, a branched C6 to

7nal k a str ain C7 to C17
(R SBRTON e o o oG e AT R eyl | o
whwrraargmare&ﬁ@teﬁfro@@ andl, @17 med (daemetisrizapnifin js 1ahebn BOched C9
to C17 al katetraenyl, a straight-chain Cl1 to C17

ent I 11 to Cl17 al kapentaenyl, is
Whe?e Hﬁ% 88'9‘?‘%?% Focgé&ﬂ?cgﬁﬁg& ¥n a sufficient
w Qﬁ%ﬂ@éﬁ“ﬁ@'?f&qdlfr@hClﬂz@CO&i S CH0CQR20CH(@EORASHIOSORY | € ar ona
CH(@pORQ)@-QOHUITptI on and/ or heating of the food pr oduct .

et B R AR ned REF e BaRHRE N Rr Bicoeapsgpore

and;g;l Q‘?QR@PWOUefl ned and food additives. In another
wheRMNAGH RS i AHIDEORSS thaY RMé SRbeddoh @Hz@bl-r)’faﬁk%tﬁ(blcg@%pﬂ sing at

| east one flavor precursor as herein def
anot her aspect, there is provided a flavor precursor
wheggin RR gidrR3|aee indepanlentieselstted fidf | ned. | n anot her aspect,

a sttt E1ain IC$ tofon m{% | BRFcha BNOCIP %lgl b tofC@gg!tarﬂI%%Sttg ?’ alf(&lglgépﬁ straight-
[ react i

Chalf?&éetg H?S'%fn?a%rg aebré% d %8@& b\%enﬂoﬂo%? Y east one nono- an d/ or

a strgighiyphaia 66 fodd? i’"ﬁd'%.\vi @t@@ed:%ﬁtt@ﬁ@&i@jﬂemé action. Det ai | ed

a streligs-thalp CF RIT1 D4lkatidhe, d brveBd C7Q8C17 alkatrienyl,

a straight-chain C9 to C17 alkatetraenyl, a branched C9 to C17 alkatetraenyl,
a straight-chain C11 to C17 alkapentaenyl, a branched C11 to C17 alkapentaenyl,

is admixed to a food product in a sufficient concentration to release a flavor of noticeable aroma upon
consumption and/or heating of the food product.

In another aspect, there is provided a flavor composition comprising at least one flavor precursor as herein
defined and food additives.

In another aspect, there is provided a food product comprising at least one flavor precursor as herein defined.

In another aspect, there is provided a flavor precursor of formula | as herein defined.

In another aspect, there is provided a process of forming the flavor precursor as herein defined by reacting at
least one lactone flavor compound with at least one mono- and/or diglyceride in an acid catalised reaction.
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In one enbodi ment, there is provided a flavor
conposition conprising a mxture of flavor precursors
wasgoobergin defined, formed by reacting at | easeCDOHE2007/000367
flavor conpound conprising a | actone group with at
| east one nmonoor diglyceride in an acid catalised
reaction, and food additives. In another enbodi ment,
there is provided a food pyoduct conprising a mxture
of flavor precursors as herein defined fornmed by
reacting at |east one |actone flavor conpound with at
| east one nmono- or diglyceride in an acid catalised
reaction. In another enbodinment, there is provided a
Detafidd @ashitioridf BEHNefBE as herein defined wherein R1 is
sel ected fromthe group consisting of straight-chain
Cl to © alkyl and a straight-chain C2 to C9 al kenyl
and wherein R2 and R3 are independently selected from

In on@erftolliéng Mhbre %Iﬂ@i/lid'éd ﬁléﬁkﬁp&&igﬂfﬁﬁfﬁggaﬁg\g%@ ﬁ%?r(p\’%cutrs%rs rlrein
oinfl B o P B S Eeong s A rone oe bl remore

Stra
Ofdigdzieﬁdqi%mﬂ betsfispdl reactionsand odgiditveshai n C6 to C17
al kadi enyl, a branched C6 to Cl7 al kadi enyl, a
a branched C7 to

in an@%%&ib?{}%ae{n? {Hgniﬁ g Fr’g%/?dgé g@%ﬁ&iﬁ{{é@}ﬁ@%@n A ’ret o flawarprecursors as herein
defined)|formaddy feapdngyat leastpndyacionetaenrco@outdwittaiTeast bheationd- brakysekide irfan
acid cafalfséd rgdaionchai n Cl1 to Cl7 al kapentaenyl, and a

branched Cl1 to C17 al kapentaenyl. In another
enbodi nent, there is provided a flavor precursor as

In anqfier smhedimeniethess inprevisied aflavehpsecersan asReren defieedwherein ght chai n Cl1

R1 is tetectedrromlitteltousBhsRii 6dirdighQit d¥ao & Qndla%ﬁaﬁ henbif g2 9B alkeny!
dwﬂgmé hd%??&/iﬁ ?’gtf) llédhcgfoﬁyl , pen yI ) Eiy{ ) ﬁept y? ) y

an oc%'yl ,a an n'?an@fﬁ.en y%e 418 er enbodi ment, there is

astraiglt efigin Gt CA7alkyl.4nanshed 3L gty Cails ClitefkermieeB theakddianyabov e

a stralgWt-etfalR ICA toR27 BdhEaIE), ?lbr%fi\e@ dew @mﬁ‘dﬂ%llk)fny%gl e((::%ed Cf7 r O?;St he

a strai%—?rﬂ@fgewl%bi%%f?manc%ed C6(t:c)2017(;l§édienyl,

a straight-chain C7 fo C17 alkatrienyl, a branched C7 to C17 alkatrienyl,

a straight-chain C9 to C17 alkatetraenyl, a branched C9 to C17 alkatetraenyl,

a straight-chain C11 to C17 alkapentaenyl, and a branched C11 to C17 alkapentaenyl.

In another embodiment, there is provided a flavor precursor as defined herein above wherein R1 is a straight-
chain C1 to C9 alkyl selected from the group consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl,
octyl, and nonyl.

In another embodiment, there is provided a flavor precursor as defined herein above wherein R2 and R3 are
independently selected from the group consisting of C1, C2, C3, C4, C5, C8, C7, C8, C9, C10, C11, C13,
C15, and C17 alkyl.

In another embodiment, there is provided a flavor precursor as defined herein above wherein R2 and R3 are
independently selected from the group consisting of C6, C7, C8, €9, C10, C11, C1 3, C15, and C17 alkenyl, a
C17-8en (oleic acid residue) alkenyl, a C17-8,11 alka-dienyl (linoleic acid residue), and a C17-8,11,14-trienyl

(linolenic acid residue).

In another embodiment, there is provided a flavor precursor as defined herein above wherein R2 and R3 are

straight-chain residues.
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Cl5, and C17 alkyl. In another enbodiment, there is
provided a flavor precursor as defined herein above

wob@seir4R2 and R3 are independently sel ect ed PCDOHRIVG/000367

group consisting of C6, Cr7, C8, C9, Ci10, Cl1, C13,
Cl15, and C17 al kenyl, a Cl17-8en (ol eic acid residue)
al kenyl, a C17-8.11 al ka-dienyl (linoleic acid
residue), and a Cl17-8, 11,14-trienyl (linolenic acid
residue). In another embodi*nent, there is provided a
flavor precursor as defined herein above wherein R2
and R3 are straight-chain residues.|n another

enbodi ment, there is provided a flavor precursor as
defined herein above wherein R2 and R3 are sel ected
fromC4 to C17 residues. |In another enbodi nent, there

In ef \Aﬁhe? grgo\ééi rﬁég th@re Fs b@y b a il Héc{uﬁagrr S negl ﬁgrnlhrpa%g/e O\Iﬁé‘l’e%' %) aﬁm\éﬁe

are se ecte romthe group
33@@%&W@@M%%”6¥“%Sstralght chain C1 to Cl7al kyl,
branched C3 to C17 al kyl, C6 to Cl7al kenyl , C8 to

In aégtﬁelr %g%rﬁ%g h?rgis %&\[}0@5 Qﬁb%r JE@MS& a5Bented hé;e1rr7 abﬂ{é WC r{‘F@@MJ R3 a%

nonoal kenyl”, a straig ailn C6 t
seletpd from the-gmuRFAPIsting®f br anched C6 to C17 al kadi enyl, a
a sﬁdight&h@fﬂﬁ@dmaall{yl Koo G108 T172diACES @iylenyl, &8 12akistieayic hed

a st%Zg cﬂatcpq,#?to @1f7 lﬁ@ﬁoglkeﬂgwbranéh& (%rfc%ﬁ g{)?ogl%ﬂgd' ment, there is

hereln above
asmétrcaﬁ"rrpﬁﬁo ¢4 alksdiapy), apranghegt C6 i°r915ﬂ'8‘9'?{%'r enbodi nent, there
a strayhiehan/a7dech 7 alkdirleay; end aprassbed Voo Cld slkattiefl. ned her ei n above
vvherein nis 1 and mis O In another errbodi ment

re is provided a flavor prec h he in
I Y ST Ve 6 eV AR R B R T Lt e e s T

1. R1- (CH2) m COH (CH2) n -CH2-CH2-CO i s sel ected fromthe
group consisting of a residue of

In another embodiment, there is provided a flavor precursor as defined herein above wherein nis 1 and m is
0.

In another embodiment, there is provided a flavor precursor as defined herein above wherein the lactone
flavor residue R1-(CHz)m-COH-(CHz) -CH2-CH2-CO s selected from the group consisting of a residue of
gamma hexalactone, gamma heptalactone, gamma octalactone, gamma nonalactone, gamma decalactone,
gamma decenolactone, gamma undecalactone, gamma dodecalactone, gamma tridecalactone, and gamma

tetradecalactone.

In another embodiment, there is provided a flavor precursor as defined herein above wherein the lactone
flavor residue R1-(CHa)m-COH-(CHa) -CH2-CH2-OC is selected from the group consisting of a residue of delta
hexalactone, delta heptalactone, delta octalactone, delta nonalactone, delta decalactone, delta '
decenolactone, delta undecalactone, delta dodecalactone, delta tridecalactone, and delta tefradecalactone.

In another embodiment, there is provided a flavor precursor as defined herein above wherein the flavor
precursor will release a gamma lactone and the flavor precursor is selected from the group consisting of a
flavor precursor wherein m=1, n=0, R4=H, R5=CH(OH)CH,OCOR2, flavor precursor wherein m=1, n=0,
R4=H, R5= CH(OCOR3)CH;OCOR2, flavor precursor wherein m=1, n=0, R4=CHOCOR2) ,
R5=CH(OCOR3), flavor precursor wherein m=1, n=0, R4=CH3(OH), R5=CH,(OCOR3), and flavor precursor
wherein m=1, n=0, R4=H, R5=CH(OCOR3)CH;0OH.
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gamma hexal act one, gamma hept al act one, gamm
oct al act one, gamma nonal act one, ganma decal act one,

w@assmidecenol act one, gamma undecal act one, ganm@&I/CH2007/000367

dodecai act one, gamma tri decal act one, and gamma
tetradecai actone. |In another enbodi nent, there is
provided a flavor precursor as defined herein above
wherein the | actone flavor_residue

R1- (CH2) m COH (CH2) n ~CH2-TH2-OC i s sel ected from the
group consisting of a residue of delta hexal actone,
del ta heptal actone, delta octal actone, delta
nonal act one, delta decal actone, delta decenol act one,

d | act t
IS G R BT o TP R eEae it 9 T st
releaderb delta eetorte, and the fiagoripecymony setbeted fonf theayrap cosigtioy ofsidiavosysecursor
wheféfﬁf In”dad Her i1, a@@V@Hwﬁﬁﬁaﬁédﬂo%d@ fﬂL@P’&FeoMo?%Er&ﬁ” m3 Inks,

act one recursor 1s

R EORD AEOHDROE), S e R o) 10t AR Ol RoLCHYSCORY)

and Ve GrEFDF wheBB fn€l, i1 NRadh, RBED0CBAFEH,0R5=CH( OH) CH2qCOR2,
flavor precursor wherein mel, n=0, R4=H, R5=

CH( OCOR3) CH 20COR2, fl avor precursor wherein nel, n=0,
R4=CH2( OCOR2) , R5=CH2(OCOR3), flavor precursor
In angifereabadimgnt thererisovidgd4-proress mm'ngﬂ@ﬂ@m’(e@ﬂmﬁefe'&%ned by

reachid @‘r‘rﬁ%fu%éﬁﬂ&@élec%ﬁnﬂhcfﬁo Fﬂt‘d]or dlglyc&bdesﬁénv&& from a su1table natural

no
sour3 s e O R L TR,
amofirlt ef\glpaeriner eialyreds yra suifideht amelinésislyst inchadattian ¢oateiten pta sditale t he
tem]%l;aﬁ}aé%r A BUrREA iR ith bt Bask e BEbR Akl cgr%ohrl?ie group consisting

avor precursor wherein n=Q, 1, R4=H, R5=
CH(CCCRS)CHQCCCRQ flavor precursor mhereln m=0, n=1,
In arﬁﬂa@%m@ﬂ@e is provasd QiR (<X dahatdin de{f rﬁeaWhHrelrﬂﬂieQ\@tU@li‘swrce is selected

rompl 61 Py PURH I oP 6 e L ey

R5=CH( OCOR3) CH2OH. I n anot her enbodlnent there is
In arﬁ{hé)r\é @e e ?o%ﬁed%fproge% Ltk &elﬁr%d Me?e‘ﬁ%e n&ﬁr@l%{fm@ %rselélﬁd

ine reacting a mxture o yceri d

ff°m§@Pt@“t'Pﬁ'é€Pfqe|'“8VH'"ﬂrﬁq‘i@?—bu'§hH?ZQP‘“ o et ely ?"aéogmgté% ved f r om a
sui tabl e natural sources which is prepared by stirring
a sufficient anobunt of fat or oil froma natural

The F6H, Fe@uré’&s opfoﬁ?hulﬁ Pgrg h)}a o%@éters of gamma or delta lactones with mono- or diglycerides
that form hydroxy-diglyceride esteror hydroxy-triglyceride ester precursors. They slowly release volatile
flavors (aroma) and thereby protect the chemically bound flavor from an undesired excessive release of the
volatile flavor compound, for example during processing and storage of a food product. The flavor is slowly
released in presence of water and enzymes that are present naturally in the mouth during consumption.

Lactone flavor precursors ((1- and 2- (4 or 5-hydroxy)-glyceridesters) that can release lactones) for use in the
present invention can be formed as follows. Lactone flavor compounds react with mono- or diglycerides (1-
acylglycerides, 2-acylglycerides, 1,2-diacylglycerides and 1,3-diacylglycerides) in an acid-catalised reaction as

shown in the reaction scheme below.
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anmount of glycerine, catalyzed by a sufficient anount
of catalyst in a reaction container at a suitable

wo eowperasure for a sufficient time with at | eaBCT/OH2007/000367

| actone flavor conmpound. In another enbodi nent, there
is provided a process as herein defined wherein the
natural source is selected froman ani mal source
i ncluding butter fat, chicken fat, beaf tallow and
fish oil. I'n another embod?nent, there is provi ded a
process as herein defined wherein the natural source
is selected froma botanical source including cocoa
butter, hazelnut oil, peanut oil, and coconut fat. The
flavor precursors of fornula | are hydroyxyesters of
gamma or delta |lactones with nono- or diplycerides
t hat t m hydr oxy-di gl,yceri de ester or
hy@&Poxy-ltri gl yceri de le ster=§F€Eﬁrsor§z?The°WBI w y
m\LeLlQH olatile fl; < (arggp) and there te
tfig~cRemi Cal | y bound fl avor «#@m an undesire

La@t&g‘\fgéédm%ﬁd r el eas-e qxono ohi@]ycé‘l&l at I l € fl avor qg:m@au)rHZicursof or
exanple during processing and storage of a food

oduct. The flavor is sIomA rel ease re
Fig. M{:@ptlo&ﬁf&ac@w%gecyrﬁo& of 5laad rﬁ ase gffgeto n{p))gpn% t?nehréversmle
readinE Ictorealorgwite MeTB LAPdridiafyceridsact one f | avor precursors
((1- and 2- (4 or 5-hydroxy)-glyceridesters) that can

5 ' i G BEES G, ob BOGRMIFRM G
For e B Bl s B o o A B i e
formagio Heftrieigis diregfion efithg repetien scp@®)- (1- acyl gl yceri des,
2-acyl gl ycerides, 1,2-diacylglycerides and
The Havdr picarstysl hgteyno emiinal Eisshe fiavor precuraars Wil hert siolvly séedsertiedastonediavoais a
reve?seé) %Etlén &Ihém%ose%qc%(fyé%gs a%filla @Jmuogseésggﬁgvh ﬁ\CF‘iGQQQﬁghf th R Bfection of the
reaqmneselwm@ofpr efanggle ugon meﬁtlmaam ih@ﬁeseffce pfa@teb(f?ée@m%wrcookmg or by baking)
and W;ﬁﬁl&ﬁaﬁ%ﬁﬁcoﬁsfum lon 26 the RbRPRRAaiR\endyAEs D Rcréds@M@Epeed of the flavor
ounds in the reversible reaction of |actone
rele?SPavors wi t h nono- and/or di-glycerides Formation (and
rel ease) of the flavor precursors occurs in the
presence of H+, as shown in Fig. 1 (for the formation:
left to right direction of the reaction schene). The

The frhverd @t i @ ‘é#é&.fﬁs@rf whel@a6Rd Wi ndRE Hﬁi/or dli é’b@érﬁesf&caaf@ fater rel?a;sed by the
forn\p ﬁi]gr%;ldrrsc?rg |rr1 ns'lethods accorcP ing It% the mvg\'{n(}{w cgn(selst%fa %%mg ahd deltg1 %(t:to(%lgse avor

RS

For example, without limitation, a precursor of formula | wherein R1=propyl and m=1 and n=0 will release
gamma octalactone, a precursor of formula | wherein R1=butyl and m=0 and n=1 will release delta

nonalactone.

Some examples of groups of precursor compounds are shown below.



reversed reaction when exposed to aqueous acidic
conditions as shown in Fig.1l (right to left direction

wo@RooBkel7aeact i on schene), for exanpl e upon heaPCTgHRGV7/000367

the presence of water (for exanple by cooking or by
baki ng) and in particular upon consunption since the
mout h contai ns enzynes that increase the speed of the
flavor release. The flavorg that forma precursor when
reacted with nono- and/or diglycerides and are |ater
rel eased by the formed precursors in nmethods according
to the invention consist of gamma and delta | actones.
For exanple, without limtation, a precursor of

The fotfwiy Inavol prddS6rE Ll ofRhaRicRR¥ gl @efﬂ&t.
il elwzgse ggrrma "octal act one, A pr e‘%ﬁﬂ%o %gd W r‘?'egsel gamma
Mer ei n Rl=butyl and m=0 and n=1 will release delta

nonal act one. Sone exanpl es of groups of precursor

No.

C o npsiruchuais foula offaomaniachved gyeeriddstef favol S8MUBE cinlpaME
precursors are gamma | act ones glyceride ester

AX-a-o—-

conpounds and—w tt—wegtease ganma—tactofes—Fhe

fol | owi ng de Wta | act ohe gl yceridester flavor precursor
conpd fdelta [ actones: Mno- and
dlglyc rides usegl to prepare the flavor precursors of

or e B8 Pl RERROBERBEBRT 0 Srn) o n9pa001 181271

Alternatlvel they can be prepared from natura

sour ces |ncL J1g bot ganical and ani mal sources by
enzygatlc o] chenrcal hydronS|s as is well-known in
t he |glycer|des are avail abl e
conme aIIy as nrxture or in pure form

(ei tmfnee(tmarﬁﬁcdcr%coﬁ%%%ékzzed) For exanpl e, wi t hout

||l1fnf|nn betapical sources of nmono- and di-

gl ycerj des |ncIu e palmoil, oil seeds, sunflower
seeds, s, oa beans, coconuts, hazel nuts,
pednut s,._and ny nore. For exanple, w thout
limtatiol m na! sources of nono- and di- glycerides
include utter, neat, chicken, beef, pore, |anb,
fish, nany more. For exanple a m xture of nono-
and/ \W(alglycerldes derived from natural sources (for
exanplee butter fat) can be prepared by stirring a

Sufl fn=€ h&Nke= @%@@hzoﬁse ‘(db"o%b' y derived fat with a

Sufllhlnn —anrun vrprlnp

gﬂ

m=1, n=0, R4=CH;(OH), R5=CHx(OCOR3)

SN

m=1, n=0, R4=H, R6=CH(OCOR2)CH,0H




catal yzed by a sufficient anbunt of catalyst (for
exanpl e acid, enzyne, Lipase) in a reaction container

W@R008/0s1Tit4 abl e tenperature for a sufficient tiPEr/CBa@h/000367

processes are well known and will be apparent to the

skilled person. A typical mxture of nono- and

di gl yceri des derived from natural sources includes

nmono- and di- glycerides bgund to saturated fatty

aci ds including I auryl nonogl yceride (Cl2 - forns Fl

with R1=C1 1), nyristyl nonogl yceride (Cl4 - forns Fl

with R1=C13), pal mtyl nonoglyceride (Cl6 - fornms Fl

wi th R1=Cl15), and stearoyl nonogl yceride (C18 - forns
The ElloMM_; kdia l%gél%érrdes%pﬁég’cg l)r ¥dafSdr c&g)ﬁjnﬁs%ﬂprééa% A4 RRA! Ur at ed

fatty acids Incl ude
linal vl mnoal veeri alpnha-1inol pnvl rmnool Ver| de.

No. ' ¢ v%’p%‘ﬁ‘fﬁow’kt‘)@?@ '%P“%WB{?IW%’@?VPFCP&W HWEIIMWEST r om cocoa

T butter inclgides pal mtylnonoglyceride (CI6),
ol eyF hﬁe\(Q&SE? wi th one doubl e bond), and
stearo Irmnogl yc ride (IC18). A typical m xture of

nonp i ved from ni gl yol, a commonly used

0i | B%ﬂ HICHRRGOB2) . i nci udes C8, C10, and C12
2 nDnoegc Pldes A typical m xture of nonoglycerides

derj ved, m butter includes mainly C4, Cs, C8, CI10,

C12, C14 C 6, C18 saturated nonogl ycerides. Mno- and

digly hFéFsdﬂ¥rforned fromshort chain fatty

aci(ds ke aceta e, prapionate or butyrate (acetin,

di g ¥} I ropi oni n, nonobutyrin,
oD R RRCARICRR o Chrdt 0 ’

dihut \/rl_ yrate) V\hen used in fOOd

% nono- and dlegRerldes and part of their residues (R2,
R3)| ca «degrade overtinme and rel ease free
f at - COOH for nonogl yceride derived
pr e resi dues, R2-COOH and R3- COCH for
di g j rlved precursor residues), which my
tur ranci d. When choosing a particul ar
prec or for a particular food product, R2 and R3 of
t he fkavor percursor of formula 1 will be chosen

m=0, n=1, R4=CHy(OCOR2) , R5=CH,(OCOR3)

e

m=0, n=1, R4=CH,(OH), R5=CHy(OCOR3)

[+]

5
RZ/U\O
HO\/K/OY\/\KI“
o oH

m=0, n=1, R4=H, R5=CH(OCOR2)CH,0H

Mono- and diglycerides used to prepare the flavor precursors of the invention can be synthesized by know
chemical processes as decribed, for example, in JP2001181271. Alternatively they can be prepared from
natural sources including botanical and animal sources by enzymatic or chemical hydrolysis, as is well-known

in the art. Some mono- and diglycerides are available commercially as a mixture or in pure form (either
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so that upon potential R2/R3 degradation an acid

conpound w t hout undesired off-note, for exanple
we@apsplizes acid, will be rel eased. Such an aci dPCDOHRWNIM00367

contributes to the desired flavor note rather than,

for exanple, lauric acid, which will result in an

undesi rabl e soapy off-note in the chosen food product.

VWet her a particular flavog note is considered an

of f-note will depend on the food product the flavor is

added to, and the desiredflavor note, as will be

apparent to the skilled person, and the specific

choi ce of appropriate R2 and R3 is well within the
extrRP 8 dyRREESedp Frorl RnpR Kiilhb e ﬂniﬁﬁﬁ,%ﬁniTaF&mro‘? :m@JI\o- %W&g@eﬁﬂs
, glghxcer‘de are mxtures of mainly 1l-acylglycerides
inclugg pajm gl b sﬁ&‘fﬂ YPigweas seede 8UISHCCRR RPARS GoBANLS, dadsiaws Peanhts, and many
more2 Fa@xyemglk, ywttiui lishizgionaamenabdoliess ohoye @fid dil@§eerides include milk, butter, meat,

-~ I rj,d when reacted with | actone fl avor
chlc%no,%%%ﬁt%ééﬁuggkhd%gg?r}y%g@. herein will formflavor

precursors of formula I wherein R4 is Hand RS is
For pRioH) Tixire Ehrae- aivlir dialyeetidse dapied e ratyrabsoees fiesexamvblebutter fat) can
be prefkesd eiy Stirrifla duﬁﬂcﬁ'ﬁblﬂ'ﬁf ndhfdlly 135\/36 fit vﬂz’gfﬁ@tﬂzamou? Iof glycerine,
- ceri react ed w actone flavor
caalf R o0 R R B REPG TR Slpie LoBoHtf ey conanerat
suitaple eReratuts fer agffficlen timeas Bugh prooakses agd well RGwri abd will Beregipaket th e skilled

pers&;!—I(OCCRZ)CJ—QCH 1, 3-diglycerides when reacted with
 actone flavor conpounds as described herein will form
flavor precursors of fornmula | wherein R4 is

A typ@ﬁlﬁ{xﬁﬁmo-&ﬁwﬁgg@%ﬁdjeg dégbdafrgﬁgﬁ?a) sourkds ?\Vlwe§mt§16-€énd3d?-{§9&%_§lrg
a e.gele e, olla r system

rourk B3 S80Na PO BP0t T Tyt RSS2 ho

myrisfyiplonaglugerilg (@il bive Flaith Ri=61R palintyisonoglgmanile (@46 eforms BlwitbR1-C 5

and sea@irhdnbdhlc&BE (C¥s - Rkl F1 MRRSEC1BY l\%ﬁ%ﬂ%eﬁ?eg gdmﬁflnﬁfﬂul@ Er%tgt%jtgd fat Ahis

. 0 abllity to dissolve In fa )
'"C'“%Og‘ﬁ'a?m%yaﬁﬁ%Mﬁ'@ﬂ'@owq%lwd%awpaadm'%wlm%eglwa of up to 294
(no | arger conpounds are known to trigger the human
A typidaf mistireroj neymglyerides dirisecit fmmecotdaahutter Sncludes f palmitfinonoglybetide (C16),

oleylrBRbdRRSHRe d(éﬁﬁsﬁﬁiihgﬁe%oﬁgrbﬁidfar@rst@ar&%ﬁﬁﬁlyc&%ﬁdg?&l&t a |actone

compounds that can be reacted wt noho- and

i.glycerides, as, described herein. These fl avors
A typ%ﬂgrpi%%ofmogg?egdeﬁ Qriqu ifrﬁzp tn&ggolt %commonly used oil from vegetable sources),

includes C8, C10, and C12 monoglycerides.

A typical mixture of monoglycerides derived from butter includes mainly C4, C6, C8, C10, C12, C14, C16, C18

saturated monoglycerides.

Mono- and diglycerides can also be formed from short chain fatty acids like acetate, propionate or butyrate

(acetin, diacetin, monopropionin, dipropionin, monobutyrin, dibutyrin: glycerin dibutyrate).

When used in food, mono- and diglycerides and part of their residues (R2, R3) can partially degrade over time
and release free fatty acids (R2-COOH for monoglyceride derived precursor residues, R2-COOH and R3-
COOH for diglyceride derived precursor residues), which may tumn a product rancid. When choosing a
particular precursor for a particular food product, R2 and R3 of the flavor percursor of formula 1 will be chosen
so that upon potential R2/R3 degradation an acid compound without undesired off-note, for example caprylic
acid, will be released. Such an acid compound contributes to the desired flavor note rather than, for example,
lauric acid, which will result in an undesirable soapy off-note in the chosen food product, Whether a particular
flavor note is considered an off-note will depend on the food product the flavor is added to, and the desired
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gamma hexal act one, gamma hept al act one, gamm
oct al act one, gamma nonal act one, ganma decal act one,

w@assmidecenol act one, gamma undecal act one, ganm@&I/CH2007/000367

dodecal act one, gamma tri decal act one, gamma

t etradecal act one, delta hexal actone, delta
hept al act one, delta octal actone, delta nonal act one,
delta decal actone, delta cenol actone, delta
undecal actone, delta dodecal actone, delta

tridecal actone, and delta tetradecal act one. Usef ul
| actone flavors include natural and artificial
flavors, and extracts from natural sources that

ﬂavo‘l:f']%ﬂat Qs' Wil 1R faFBa?éRtltUtﬁe s‘lele p%rg}{ %d i %ﬁyghg‘ge éf ﬁpgjlroﬁrcljaaeg'\g ggd R3 is well

t ones avor
W'th'élﬁ‘&?f‘PerﬁncﬁefﬁH?ékme@Per%fﬂj| tabl e fI avors can be found, for
exanple, in the BACI S database (Boel ens Arona Cheni cal

Commextialrmad-i and Sigyceides re mddures fof inareyl UabeiGlycbriies brl Bo/dcydBosiBes with

vanaéggrﬁouﬂ%fﬁg%ﬁsce &eggr{d o{ﬂgr endes& Associ ates, Canton,

he I <€ ng of Flavor chem caI S on
the FDA (Food & Drug Administration, USA) & FEMA GRAS
1- a°¥'9'Y§%ﬂ§eS(wh@\macted ﬂthé‘%?e fiaYeEcomRauUda @% desqubad tierelie will foest favor precursors

of fordkaa O heRdin RaNs H 6AAARS is-CRROMCHBOIOR2 BRITRGNbrec@dord\S forfi Jnheréh is

munity (EC) Register list. The |actone
CHzPF)f\r}or |s&§8§? or can be added directly to a food

product, or can be provided as a flavor conposition
2- Acﬂsmqﬁ'ﬂﬁ%sgﬂhﬁgemq' Vithdactoredler eemenunds aedssaribed hereim vt an favor prenurdors

offom@mhe;temmh@ndmecﬁcmebcnzbﬂduct as used herein
i ncl udes any food product for exanple, wthout

ol BN B e LSBT P e

of forpild'@)bllmé@ls R4 | B QIEMQQQR@@GU@G& G&(0BPREAd pr oduct s,
confectionery products, desert products, gunms, chew ng
guns, chocol ates, ices, honey products, treacle
products, yeast products, baking-powder, salt and

Flavo%%'re%gmﬁ[lrﬁgfﬂ%]tc% be ﬁ&éé@g Péytf%rh?rgaﬂ %I‘éf?fb ﬂ}tﬁjtgrﬁu % Pro@Je%gnggr)tl psrdpemes a

ﬂavormuétdmg\@tt@ foll@ml@anogculae pr@f@m@t Powe watgs seiubiity, sesdffidentydigh vaporplesatlre,
low pﬁlérity' dn8 sARGbithee @§s§lw iRralfp SRS SFiavdFEﬁ{pOLﬁMaﬁ%%olew apxgérbgio'f’up

ruit_sayces, product s,
fo 29‘{1 (09 '?9”{)?"5’@{'?9:%3? know dncfdager e B‘H@E?’ ‘%Wit‘inﬁ T and b ut ter

substitute products, m |k substitute products, soy

Lactone flavors useful for the methods described herein are gamma or delta lactone compounds that can be
reacted with the mono- and diglycerides as described herein. These flavors include but are not limited to
gamma hexalactone, gamma heptalactone, gamma octalactone, gamma nonalactone, gamma decalactone,
gamma decenolactone, gamma undecalactone, gamma dodecalactone, gamma tridecalactone, gamma
tetradecalactone, delta hexalactone, delta heptalactone, delta octalactone, delta nonalactone, delta
decalactone, delta decenolactone, delta undecalactone, delta dodecalactone, delta tridecalactone, and delta

tetradecalactone.

Useful lactone flavors include natural and artificial flavors, and extracts from natural sources that contain a
mixture of flavor compounds including lactones flavors, and lactone flavor compounds as such. A number of
suitable flavors can be found, for example, in the BAGIS database (Boelens Aroma Chemical Information
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products, edible oils and fat products, nedi canents,
beverages, al coholic drinks, beers, soft drinks,

worRovsoal74and aer ated waters and ot her non- al cob©I/CH2007/000367

drinks, fruit drinks, fruit juices, coffee, artificial
coffee, tea, cocoa, including fornms requiring
reconstitution, food extracts, plant extracts, neat
extracts, condinments, sweeteners, nutraceuticals,

gel ati ns, pharnmaceuti cal ar non- phar maceuti cal guns,
tabl ets, |ozenges, drops, enulsions, elixirs, syrups
and ot her preparations for maki ng beverages. A flavor
conposition according to the invention is a

T T SO IO B e
theftlsfinglof &@ebir thewiedls cathe F%[Fbodl&ﬁrwﬂdmhidtrattmyUW& SENIAGRASIsts (FEMA -
Flafld'r Qrm Extr&ls nﬁmgﬂﬂeﬁ AssWidibOBRAd 'G%efaﬂf A nlseﬁ ak \éﬁg}t ahd the E{Jropean

i nd ers di | uents, d|S|ntegrant| ents, I can

CO'@'B‘I‘W ﬁW@eﬁiﬁ’éPﬁs preservati ves, antl oxi dant s,
emul sifiers, stabilisers, flavor-enhancers, sweetening
agent s, anti - caki ng agents, and the |ike. Exanples of

Thesl%%ne flafldr Erjec‘ﬁlrs& c%rbe ?ddlad’bﬁ&'ﬂfto 5 f6q anr(}dl?c\égrr c]arPnr mg O{;I %\%r

ound vor
COW&%"@F ¢0§P@$IHQ)WWQH@Q§ edgitivesiobg Iadded to fog prodigcist ande r Ed. ,
El i zabet h, N J., 1960; in Perf ume and Fl avor

em C
Thggfﬁlmf’qé’ﬁf@ﬁf @d‘ﬁﬁ’é’?rﬂ? 'i"%ﬂes a%ff"glpmgimr 8%??‘&"“’%3%& °“El'@“ﬁi'°” ?eﬁ’a'
protuets, aoecrudiiatsgtapiaea ifoducts, exgd @roducanbbkérs prduets) bieauit frextdts, pastry products,
brewrﬁro‘aﬁfcf Vogf%c\{)ﬁaﬂ E@Juﬂi dé'sgrgﬁwﬁnhﬁws . aem&?é gﬁicbl&?g%es honey
Procttﬁ% trezsls HiogUcle, Yearigropusts hakingriamdes; saly anslseice Prduss SRty icts, mustard
produdt, vmeg\é\ﬁﬁdﬂbc&%@:@s coh@Béhts)l BBactd provi@ts, d@@rﬁ@@&ét&é Qﬁce%&fo&@

coof 156 il Bt @W&ﬂ@ﬁ%@%ﬁ'ﬁ B it S g P iy
andoipity@rodusfsichessesprqdactst hiuttdr e budter salssitate pasucie mik sltis@uteprovioats, soy
proéu@tls ! fﬂ?ﬂ%oﬂ?anﬁ £k 6r&i ctso%edﬁ%n!s IpBletal éggalcﬁr?éﬁ'?lﬁlkf ﬁee‘shé%ﬂ dr’rﬁfs (ﬁf iferal

st r at e I nvention. ess
and@?rﬁtéc} Witesseand °éf|'er nO%lFQHQl'F giksehyit gk, ffuﬁJ”WtS/ ofee. aEﬁ(’éﬁIﬁ?ﬁ@ tga, cocoa,

including forms requiring reconstitution, food extracts, plant exiracts, meat extracts, condiments, sweeteners,
nutraceuticals, gelatins, pharmaceutical and non-pharmaceutical gums, tablets, lozenges, drops, emulsions,

elixirs, syrups and other preparations for making beverages.

A flavor composition according to the invention is a composition that comprises a lactone flavor precursor, a
food additive, and optionally additional flavors. Food additives are well known and may be selected from, for
example, without limitation, solvents, binders, diluents, disintegranting agents, lubricants, coloring agents,
preservatives, antioxidants, emulsifiers, stabilisers, flavor-enhancers, sweetening agents, anti-caking agents, '
and the like. )

Examples of such carriers or diluents for flavor or fragrance compounds may be found e.g. in ,Perfume and
Flavor Materials of Natural Origin,, S. Arctander, Ed., Elizabeth, N.J., 1960; in "Perfume and Flavor
Chemicals", S. Arctander, Ed., Vol. | & li, Allured Publishing Corporation, Carol Stream, USA, 1994; in
"Flavourings”, E. Ziegler and H. Ziegler (ed.), Wiley-VCH Weinheim, 1998, and “CTFA Cosmetic Ingredient
Handbook", J.M. Nikitakis (ed.), 1st ed., The Cosmetic, Toiletry and Fragrance Association, Inc., Washington,
1988.



Preparation of precursor conpounds from

d yceri n-nonodecanoate and rel ease of flavor conpounds
whyookeat74hydrol ysis or enzynme / acid catal ysi SPCHCHR@®7/000367

nmout h The precursor is prepared as follows: 1g of

A yceri n-nonodecanoate (al so known as CAS 2277-23-8 or

1- Monocaprin, commercially avail able from I ndofine)

and 500 nmg (unl ess otherw stated) of a |actone

flavor conpound are dissolved in 20 m hexane with a

trace of HCl cone, as catalyst in a round bottom fl ask

and boiled under reflux for about 3 hours. To the

m xture, 0.5 m of a saturated brine solution is

Thema@anpoammsm alBbdh o kel AR Aol UG QLA G DRBSE

IS separ at ed
3?( u*i‘ﬂ“@d?%qa@dOnﬁﬂwémqwaﬂ@or@amv@m |l ed of f under

vacuum The resulting precursor material is further

s d |
oK b & Sies TR AR BRD N pcelo TRl i

concentration near 100% Wen the precursor is boiled
in water at 0.1% the aroma of the reacted |lactone is
rel eased (conpare exanples 2 - 4). The precursor ( 10
ppm is tasted in an agqueous 5% sugar solution at room
tenperature, and a weak, bland, slowy devel opi ng
aroma of the corresponding | actone is detected
(conpare exanples 2 - 4). Exanple 2 S.I1-D hvdroxi -

.1 7di oxo- Q | S-di oxa- henei cosan d-oct anoyl - S-f
hvdrOX|I-octanoylglycer|de) flavor precursor The
precursor is a conpound of formula | with n=0, n¥l
Rl=propyl, R4=H, R5 is CH(OH) CH2OCOR2, R2=heptyl, and
is able to rel ease ganma octal actone. The precursor is
prepared using G ycerin-nonodecanoate and gama
oct al actone as described in exanple 1. The purified
precursor is a waxy odorless paste. Wien the precursor
is boiled in water, a creamy coconut-Ilike aroma (the
aroma of gamma octal actone) is




10

15

20

25

30

rel eased. Upon tasting of the precursor (10 ppm) in an
aqueous 5% sugar solution at roomtenperature, a bl and

wG@k@sly17%4 devel opi ng taste of a nellow, creanyPCDCHRWT/000367

aroma with a soft nouthfeel is detected. Exanple 3 6,1
3-Di hvdroxi-1 0,1 6-di oxo-1 1, 15-di oxa-pentacosan (1
decanoyl - 3- (5- hvdr oxi ) -decanoyl - 0 glyceride) flavor
precursor The precursor is_a conpound of fornula I
with n=1, m=0, Rl=pentyl, I32§=nonyl, R4= H, R56=
CH(OH) CH2OCOR2 and is able to rel ease delta
decal actone. 5 The precursor is prepared using
d yceri n-nonodecanoat e and del ta decal act one as
E described in exanple |.The purified precursor is a
Examples haste without odor. Wen the precursor is boil ed
in water, a buttery, creany, aroma (the aroma of delta
ne). .b se 0 Upon tasting of the
Un%rgsgs%élé%eﬂws%f& Aﬁ)ngﬁéd%ﬁé'%‘ﬁfmaqueous 5% sugar sol ution at
roomtenperature, a bland slowly devel oping taste of a
creany, buttery aroma with a soft nouthfeel is
Exampledt o, 5 Exanple 4 13,20-Di hydroxi-1 0,1 6-di oxo-1
Prépafafiomdofaoxerursot campounds-frbmediydefin-monodecanoate and release of flavor
coRBO RS BPHat RrckdyelleRink 1 APEFARY e Glouger | de) f1avor
precursor Tne precursor conpound is a conpound of
formula | with n=1, m=0, Rl=heptyl, R2=8-nonenyl, R4=
Thé-hrec@sdris prEd(eded 6102 ROReritnvaddedaspaia kdse krioon as€lAd ax@ 23 dr ti-a

MoRREHR Bdnelc@iY Gvailable from Indofine) and 500 mg (unless otherwise stated) of a lactone flavor
compound are dissolved in 20 ml hexane with a trace of HCI conc. as catalyst in a round bottom flask and
boiled under reflux for about 3 hours. To the mixture, 0.5 ml of a saturated brine solution is added, and the
mixture is shaken. The organic phase (hexane) is separated and dried with a small amount of Magnesium
sulfate. The hexane is distilled off under vacuum. The resulting precursor material is further purified by
chromatography. All tested lactone precursors are almost odourless even at a concentration near 100%.

When the precursor is boiled in water at 0.1%, the aroma of the reacted lactone is released {compare

examples 2 - 4).

The precursor (10 ppm) is tasted in an aqueous 5% sugar solution at room temperature, and a weak, bland,
slowly developing aroma of the corresponding lactone is detected (compare examples 2 — 4).

Example 2
5,11-Dihydroxi-8,14-dioxo0-9,13-dioxa-heneicosan (1-octanoy!-3-{4-hydroxi)-octanoyl-

glyceride) flavor precursor

The precursor is a compound of formula | with n=0, m=1, R1=propyl, R2=C;H1s, R4=H, R5 is
CH(OH)CH;0COR2, R2=heptyl, and is able to release gamma octalactone.

The precursor is prepared using Glycerin-monodecanoate and gamma octalactone as described in example

1. The purified precursor is a waxy odorless paste.
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The precursor is prepared using 1-d ycerindec-9-enoate

and delta dodecal actone as described in exanple 1
waapect7’44 o the fol l owi ng nodification: 1g of PCT/CH2007/000367

A ycerin-nonodecanoate is replaced with 1g

1-d ycerindec-9-enoate, which is synthesized as

descri bed bel ow and reacted with 500 ng of delta

dodecal act one as descri bed;4 n exanple 1. The purified

percursor is a waxy paste w thout odor. \Wen the

precursor is boiled in water, a mld, buttery, creany,

aroma (the aroma of delta dodecal actone) is rel eased.

Upon tasting of the precursor (10ppn) in an aqueous 5%
ture, a bland slowy

e { t enpe
e B e B s i e ey cnpenoe)

releaggh h a soft nouthfeel is detected. Synthesis of
i -d@ycerindec-9-enoate: 10 g of 9-Decenoic acid (CAS

Cpor e s At B e s o ey sy
devefopingdsteohs meleuacrepsly Casenut amthamitir asbit mouthfaéltshlet@®@, N hexane

in a round bottom flask with refl ux condensor and
magnetic stirrer for 24 hours. The solution is

E filtered and the volatiles are distilled off under
——"U%L%—éxa um The fornmed 1-d ycerindec-9-enoate purified

6.13:Dihythiogi10(1%-divke- 015 dighadiehtdcos X @B M o-3Bs i dexink !
ghm&fd@{ﬁ%ﬁ%r;cﬁs%Par ation of Butter- gog ycgé%)éfﬁﬂ)@ﬂ
m xXture ogl ycerides, derived frombutter fat is

prepared by stirring 60 g butter fat with 20 g

| ycerine, cat alyméd by 600 ng of Lipozyme RMIM
\/?‘Naﬂﬁm/l\@/‘é\éﬁnd%e"ﬂ\&m’wmc for 24

hours. For tWe topnote) 2.0 gleach of delta

: decal act one | ta undecal act one

Th = = =na) - -
eP%ﬂ%"ahiﬁ°§ﬂ°§gdofﬁf§’g%§wf§ﬂé, AR en K o ar oma,
CH(OH)GHOGRR% e Is ghlgto Friegse deliailachlage. g ni gl yol (veget abl e

oil). The top aroma has a strong

The precursor is prepared using Glycerin-monodecanoate and delta decalactone as described in example

1.The purified precursor is a waxy paste without odor.
When the precursor is boiled in water, a buttery, creamy, aroma (the aroma of delta decalactone) is released.

Upon tasting of the precursor (10 ppm) in an aqueous 5% sugar solution at room temperature, a bland slowly
developing taste of a creamy, buttery aroma with a soft mouthfeel is detected.

Example 4
13,20-Dihydroxi-10,16-dioxo-11,15-dioxa-dotriacont-1-en (1-dec-9-enoyl-3-(5-hydroxi)-

dodecanoyl-glyceride) flavor precursor

OH

o [¢]

The precursor compound is a compound of formula | with n=1, m=0, R1=heptyl, R2=8-nonenyl, R4=H,
R5=CH(OH)(CH;0COR?) that is able to release delta dodecalactone.

The precursor is prepared using 1-Glycerindec-9-enoate and delta dodecalactone as described in example 1
subject to the following modification: 1g of Glycerin-monodecanoate is replaced with 1g 1-Glycerindec-9-
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| act one-butter aroma. Preparation of the precursors: 1
g of top note is mxed with 20 g of

w@eaoserr7ibnogl yceri de and heated for 10 hours P@T/@H2007/000367

round bottomflask with reflux cooler to formthe
precursors. The resulting cool ed precursor m xture has
a weak | actony-butter arona. Conpari son of precursors
and top aroma in biscuitsisA biscuit short dough is
prepared as follows: Ingredients: % (w/w) 5 1) Plain
Fl our (-10% (w/wt) protein |evel) 52.31 2) Vegetable
Shorteni ng BM 3030 (Wodl ands Sunny Foods, Senoko,

Si ngapore) 17. 26 3) Fi ne M Il ed Sugar 17. 40 4) d ucose

enoaési'y Wf)synggs&zezg ﬁcr& oong o a éea %L éoﬁgmgl d a%cto easS al t

descfied i exponle . dhapurtfigd PROWFOr | 8 axy pastqwitrgutador. 5 10b)
precursors 0.1 add 100.00 (water) Ingredients 2 -

Wher?trhg pergc'ixrgc%rﬁs b lncfi ﬁ@atedrl: n*ﬂ@ %h% )é 5&%@@%0‘ Lfthe ﬁglnga o%eﬁ a%de%glackoﬁ)e\svls

furt
released

Upon tasting of the precursor (10ppm) in an aqueous 5% sugar solution at room temperature, a bland slowly
developing taste of a mild, buttery, creamy, aroma with a soft mouthfeel is detected.

Synthesis of 1-Glycerindec-9-enoate:

10 g of 9-Decenoic acid (CAS 14436-32-9, Bedoukian), 10 g of glycidol (CAS 556-52-5, Aldrich) and 100mg
Amberlyst A-26(OH) (Aldrich) are boiled under reflux with 200 mi hexane in a round bottom flask with reflux
condensor and magnetic stirrer for 24 hours. The solution is filtered and the volatiles are distilled off under
vacuum. The formed 1-Glycerindec-9-enoate purified further by chromatography.

Example 5
Butter Flavor Precursor

Preparation of Butter-Monoglyceride:
A mixture of monoglycerides, derived from butter fat is prepared by stirring 60 g buiter fat with 20 g glycerine,
catalyzed by 600 mg of Lipozyme RM IM (Novozyms) in a roundbottom flask at 50°C for 24 hours.

For the topnote, 2.0 g each of delta nonalactone, deita decalactone, delta undecalactone and delta

dodecalactone are mixed.
For the top aroma, 1g topnote are mixed with 99 g miglyol (vegetable oil). The top aroma has a strong

lactone-butter aroma.

Preparation of the precursors:
1 g of top note is mixed with 20 g of Butter-Monoglyceride and heated for 10 hours in a round bottom flask

with reflux cooler to form the precursors. The resulting cooled precursor mixture has a weak lactony-butter

aroma.
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speed for about 3 mnutes. At | ow speed, the
pre-di ssol ved sol utions of sodi um bi carbonate,
wa@reovsionrmd 20 car bonate, and 0.2% (w/wt) of theCT/GH2007/000367
aroma or g.1% (wt/wt) of the precursors are added,
then the remaining water is added and mixed for 1
mnute. Mxing is continued at nedi um speed for about
3 mnutes to forma honogenous m xture. The flour is
added at | ow speed to obtain a dough. The dough is
formed to a sheet of a thickness of 4mmand cut into
bi scuit shapes using a stanp cutter. Biscuits are
baked on a wire tray at a tenperature of 2000C for
Comparisonudf pRcirgorsladd top mameis bis@lite). 206 of the top aroma or 0. 1%
of the precursors are honogenously m xed with the
~dough. Biscuits are formed and baked at an oven
A biscyitshardpugh & prevags af¥OFC f or 20mi n. During the baking
IngrediBftHCESS a strong butter arom @iam t he baking oven is

.opserye r the top aroma bi,sguits, 0 but which is
" Pla‘\‘/g‘?‘&r/( M‘@(b@@ﬂe{“%@)pr ecur sor bdtgi%gcui ts. The sensory
2) Vegetetdd SharteniogBMHidNs a stronger aroma in the top aroma

(Woocho‘é%th Boods 6nkb, Shgdila)t hs st of7age at room tenperature a
sensory evaluation i1s perforﬁgﬁ. The top aroma sanple
b

3) Fing MllephPY9Ad, has | ost its ori g utter aromm, and has
4) Gluddsékybip BEDE Ur ebalnd nout h feel3455 The precursor biscuits
.show a nice, balanced mld bujter aroma and snoot h,

5) Skip &%Wﬁr buttery mouth feel.dains 1. Method of
6) Saltpr ovi di ng a fl avored food pr®duct, wherein at |east
7) Sod ﬁg%gr%(ﬁg@rrgrgcurso_r ?f for]{mm? V\,_heLei nhR_l iésel ect ed

om t up consisting o raight-chain Cl to C9
8) AmiggnigpiBcarigid ei n m and n are s@ect ed from GCand 1, and
1Oa)td\i;?rom|s Ghen nis 1, and ifodnis 1 then nis O

erein R4 is selected from CH2(OH), CH2(COCOR2),
106) PRSP n RS i's sel ected from CH2( OCOR3) | )

CH( OH) CH2OCOR2,  CH( OCORBJICHBAGwREY)

Ingredients 2 — 6 are pre-blended in the mixing bowl, and mixed at low speed, then mixed further at medium
speed for about 3 minutes. At low speed, the pre-dissoived solutions of sodium bicarbonate, ammonium
carbonate, and 0.2% (wt/wt) of the top aroma or 0.1% (wt/wt) of the precursors are added; then the remaining
water is added and mixed for 1 minute. Mixing is continued at medium speed for about 3 minutes to form a
homogenous mixture. The flour is added at low speed to obtain a dough. The dough is formed fo a sheet of a
thickness of 4mm and cut into biscuit shapes using a stamp cutter. Biscuits are baked on a wire tray ata

temperature of 200°C for about 8 to 10 minutes.

0.2% of the top aroma or 0.1% of the precursors are homogenously mixed with the dough. Biscuits are
formed and baked at an oven temperature of 200°C for 20min.

During the baking process a strong butter aroma from the baking oven is observed for the top aroma biscuits,
but which is very weak for the precursor biscuits. The sensory evaluation shows a stronger aroma in the top

aroma biscuits.

After 2 months storage at room temperature a sensory evaluation is performed. The top aroma sample is
bland, has lost its original butter aroma, and has a dry texture and mouth feel.
The precursor biscuits show a nice, balanced mild butter aroma and smooth, lasting buttery mouth feel.
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CH(OCOR2) CH2OH, wherein when R4 is selected from
Hit hen R5 is sel ected from CH( OH) CH2OCOR2,

WQERI{®CORS) CH2OCOR2, and CH( OCOR2) CH 2CH, wher ePCT/@¢He0017/000367
R5 is CH2(OCOR3), then R4 is selected from CH2( OH) 1and
CH2(OCOR2). wherein R2 and R3 are independently
sel ected froma straight chain C1L to Cl7al kyl,
branched C3 to Cl17 al kyl, g6 to Cl7al kenyl, C8 to
17al kadi enyl , a straightchain C6 to Cl7 nonoal kenyl, a
branched C6 to C17 nonoal kenyl, a straight-chain C6 to
Cl7 al kadi enyl, a branched C6 to Cl7 al kadi enyl, a
straight-chain C7 to C17 al katrienyl, a branched C7 to

Claifaé 7 al katrienyl, a straight-chain C to Cl7
al katetraenyl, a branched C9 to Cl7 al katetraenyl, a
straight-chain Cl1 to Cl17 al kapentaenyl, a branched

1. Methdd ot ﬁovﬁwg a LA ARBEHRBD hereih & 1A e X é)FeaJrs%r d ?ﬁ'ﬂla product
In a sufficlient concentration to release a tlavor of
noti ggabl e aroma upon consunption and/or heating of
t he flood product.2. Flavor conposition conprising at
| east| one flavor precursor as defined in clainms 1 and

jnV€Sq 3. Fkavor conposition conprising a

' k% flayor precursors as defined in claim1,
firned bEgizfgﬁézg af | east one flavor conpound
cqnpri sin a p wth at |east one nobno- or
diglyceride in an acid catalised reaction, and food
additives. 4. Food product conprising at |east one
whefelndn] ésiselgstea b thecroupeonsiptifgiotrirelghi-¢haig Cho 9 alkyl, 5. Food

wheRNQLHAE K arE SERE B 0 8nda), 4Nl i t10&he®h is 1 |aRdiN is PhecE GOr S as
defined in claim1 fornmed by reacting at | east one

| actone flavor conpound with at |east one nono- or
wheggin dré s cedacted| o hh CPH EHAOCQ2hI | sed reaction. 6. A flavor

wheidih @6 idls&iddted fim CHOODR3R CH(ORFCHEIORR, @H(G00RS)CRDODHZ, above.
CH(OCOR2)CH,0H,

wherein when R4 is selected from H, then R5 is selected from CH(OH)CH,OCOR?2, CH(OCOR3)CH.OCOR2,
and CH(OCOR2)CH,0H,

wherein when R5 is CH(OCOR3), then R4 is selected from CH2(OH), and CHyOCOR2).

wherein R2 and R3 are independently selected from

a straight chain C1 to C17alkyl, branched C3 to C17 alkyl, C6 to C17alkenyl, C8 to 17alkadieny!, a straight-
chain C6 to C17 monoalkenyl, a branched C6 to C17 monoalkenyl,

a straight-chain C6 to C17 alkadienyl, a branched C6 to C17 alkadienyl,

a straight-chain C7 to C17 alkatrienyl, a branched C7 to C17 alkatrienyl,

a straight-chain C9 to C17 alkatetraenyl, a branched C9 to C17 alkatetraenyl,

a straight-chain C11 to C17 alkapentaenyl, a branched C11 to C17 alkapentaenyl,

is admixed to a food product in a sufficient concentration fo release a flavor of noticeable aroma upon

consumption and/or heating of the food product.
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7. A flavor precursor according to claim6 wherein R1
is selected fromthe group consisting of

wa@eoogiogite4 chain C 1 to C al kyl and a strai ght PCTr@HR00CB00367

to C9 al kenyl and wherein R2 and R3 are independently
sel ected froma straight chain Cl to Cl7al kyl,
branched C3 to C17 alkyl, C6 to Cl7al kenyl, C8 to
17al kadi enyl a straight-cisain C6 to C17 nonoal kenyl, a
branched C6 to C17 nonoal kenyl, a straight-chain C6 to
C17 al kadi enyl, a branched C6 to C17 al kadienyl, a
straight-chain C7 to Cl17 al katrienyl, a branched C7 to
Cl7 al katrienyl, a straight-chain C9 to C17
al katetraenyl, a branched C to C17 alkatetraenyl a
straight - chain Cl1 to C17 al kapent aenyl ,

2. Flayor cgmaqqlgqﬂl cempiising gt I@ityn%ﬂay@ag@ﬁrﬁ%éqﬁe{ jned ip clanﬁ kqn%lﬂgqglraddltlves
precursor according to claim7 wherein RL is a

3. Flavd Joﬁkoglmn c&ﬂnﬁ% ind a Wk%f by ﬁéoﬁ%érs a%@éfﬁ?ﬁtlr?c% i 1 fame& @ﬁeagt n@HP

least Cﬁ‘%ﬂ&"/qr Co"ﬁ@’ﬁ@ SpMprisipg ¢ %qtone el Wfqlﬁﬁg?“ ongmong; OH’ QiK?%ﬂde B P'ea.f'ﬂ rsor

catalisateatic] andfotdadditvgs. one of clainms 7 and 8 wherein R2 and
R3 are independently selected fron1the group
consisting of Cl, C2, , Cr7, C8, C9, (10,

4. F°°éﬂrfd“Ctéci@”s"@f@eas%?ﬁ‘bﬂa@ipfecﬁrﬁ‘?{ﬁ? def”i@)‘" C'ﬂ“ﬁl avor precursor
according to according to any one of clainms 7 and 8

‘\ 5. FootB8duBtcShpdng ARy ﬁ&o(‘?:tgécﬂtgtﬁpé'agﬁ&tlr{ FairSEbrRed tf??’ea&nﬁ@dﬂe&st‘ e

consi st n
one g g AT il K e o Jate 0 el s e
al kenyl, a 017-8,1 1 al ka-dienyl (linoleic acid

6.Aﬂ£rvg§pieguak§§gffo§dilgl%dﬁ%&*irﬁdaﬂm Lapd-trienyl (linolenic acid

[ avor precursor according to any one
of clains 7 to 10 wherein R2 and R3 are straight-chain
7. AflaverpieclsesacdRing 1 chim@wbareipr ecur sor accordi ng to any one

R1is Rfect&dlidrh (V8 grgup%&glstﬁg W&%gﬁlcﬁbm@a PRk Righeh@esascd Akeip

| avor precursor according
and W?ebe'"ap(hgﬁr%éﬁqéregéepﬁ‘dﬁrﬁlﬁ%e% R® 8 wherein R2 and R3 are

a straighbtheic € Etd C1Tiakyinbtatmbedid taf3 7 alkyl, C6 to C17alkenyl, C8 to 17alkadienyl
a straight-chain C6 to C17 monoalkenyl, a branched C6 to C17 monoalkenyl,

a straight-chain C6 to C17 alkadienyl, a branched C6 to C17 alkadienyl,

a straight-chain C7 to C17 alkatrienyl, a branched C7 to C17 alkatrienyl,

a straight-chain C9 to C17 alkatetraenyl, a branched C9 to C17 alkatetraenyl,

a straight-chain C11 to C17 alkapentaenyl, and a branched C11 to C17 alkapentaenyl.

8. A flavor precursor according to claim 7 wherein R1 is a straight-chain C1 to C9 alky! selected from the
group consisting of methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, and nonyl.

9. A flavor precursor according to any one of claims 7 and 8 wherein R2 and R3 are independently selected
from the group consisting of C1, C2, C3, C4, C5, C6, C7, C8, C9, C10, C11, C13, C15, and C17 alkyl.

10. A flavor precursor according to according to any one of claims 7 and 8 wherein R2 and R3 are
independently selected from the group consisting of C6, C7, C8, C9, C10, C11, C13, C15, and C17 alkeny), a
C17-8en (oleic acid residue) alkenyl, a C17-8,11 alka-dieny! (linoleic acid residue), and a C17-8,11,14-trienyl

(linolenic acid residue).

11. A flavor precursor according to any one of claims 7 to 10 wherein R2 and R3 are straight-chain residues.
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consi sting of a straight chain C1 to Cl7al kyl,
branched C3 to C17 alkyl, C6 to Cl7al kenyl, C8 to

wdaZaBkadienyl a straight-chain C6 to C17 nonoaP®Eawkg07/00367

branched C6 to C17 nonoal kenyl, a straight-chain C6 to
C17 al kadi enyl, a branched C6 to C17 al kadi enyl, a
straight-chain C7 to C17 al katrienyl, and a branched
C7 to C17 alkatrienyl. 142 A flavor precursor of
formula | according to any one of clainms 6 to 13
wherein nis GCand mis 1. 15. A flavor precursor of
formula | according to any one of clains 6 to 13
wherein nis 1 and mis O 16. A flavor precursor
according to claim14 wherein the |actone flavor

I EIR B hytes i At e AL e R

residutpexal act one, ganma hept al act one, ganmma oct al act one,
gamma nonal act one, gamra decal act one, ganma

I ! !
T R ———
consistingot adecal act one. 17. A flavor precursor according to
a straigt@]biﬁbﬂté CYWARN BlaRehbd 13 td A LIRN €5 6 CEndRdnylf 3% Talkdieny!

. . n -CH. .z -OC, LS, selected fromthe
astrai 8‘%’%2‘3@@@? grry%%b@cr}egggagg?%opoa&%qyka hexal act one,
a straighe¢heia Chie 51 Gdlkadienyrecbranciied @60 Gld elsadiget one, delt a
a straighRélah 8L @Meakafl@)t AAd Siesaleacl 90 akalihjia decenol act one
. del ta undecal actone, delta dodecal actone, delta
tridecal actone, and delta tetradecal actone. 18. A
14. A flavenprenursgs oformiis iaecodlioeto pryioreepl elaimsdriy 1 3uheseint is adimis! 6 t o
13 wherein the flavor precursor will release- a ganmma
actone and the flavor precursar j f.romthe
15, A e e A b etol P S by BAeGE Re s g h FE Sl O ¢
n=0, R4=H, R5=CH( OH) CH2OCOR2, fl avor precursor wherein

16. A VoL preddis acchding o cidf 7 WhIeIRERRNEHIEHR2 R 1 {GHAN-GOH-(CHa), -CHy-

recu [ rein. = =
cr-cRE SRR B P B Ralfhr Bl o S e reptaine
gammReptalarEne RNMa IRBRIACIDE BRI alaciRpRiIATa (R5PNOBHUE JPaTH
undecARBA §amaeddecalagibhe, gamma tridecalactone, and gamma tetradecalactone.

17. A flavor precursor according to claim 15 wherein the factone flavor residue R1-(CHa)n-COH-~(CHa)n -CHa-
CH2-OC is selected from the group consisting of a residue of delta hexalactone, delta heptalactone, delta
octalactone, delta nonalactone, delta decalactone, delta decenolactone ,delta undecalactone, delta
dodecalactone, delta tridecalactone, and delta tetradecalactone.

18. A flavor precursor according to any one of claims 6 to 13 wherein the flavor precursor will release- a
gamma lactone and the flavor precursor is selected from the group consisting of a flavor precursor wherein
m=1, n=0, R4=H, R5=CH(OH)CH,OCOR2, flavor precursor wherein m=1, n=0, R4=H, RS=
CH(OCOR3)CH;0COR?2, flavor precursor wherein m=1, n=0, R4=CH,(OCOR?2) , R6=CH,(OCOR3), fiavor
precursor wherein m=1, n=0, R4=CH;{OH), R6=CH,(OCOR3), and flavor precursor wherein m=1, n=0,
R4=H, R5=CH(OCOR3)CH.CH.

19. A method according any one of claims 6 to 13 wherein the flavor precursor will release a delta lactone and
the flavor precursor is selected from the group consisting of a flavor precursor wherein m=0, n=1, R4=H, R5=
CH(OCOR3)CH,0COR?2, flavor precursor wherein m=0, n=1, R4=CHz(OCOR2) , R5=CHx(OCOR3), flavor
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R4=H, R5=CH(OCOR3)CH 20H. 19. A nethod accordi ng any

one of clains 6 to 13 wherein the flavor precursor
wowdio/otehease a delta |actone and the flavor pPE/UHS@H7/000367

is selected fromthe group consisting of a flavor

precursor wherein m=0, n=1 , R4=H, R5=

CH( OCOR3) CH20OCOR2, fl avor precursor wherein m=0, n=1,

R4=CH2( OCOR2) , R5=CH2( OCORB), fl avorprecursor wherein

m=0, n=1, FMFCHk(OH), R5=CH2(OCOR3), and flavor

precursor wherein m=0, n=1, R4=H, R5=CH( OCOR3)CH 20H.

20 A process of formng the flavor precursor as

rhd in any one of clains 6 to 19 by reacting at

pre?uésgr ¥eBREN ekt o E=GHBHIo RO-CHARSERAK andi iakwr ateclirseBHoredNg=0, n=1,
RésrpREzCH@AARIEH,0.gl yceride in an acid catalised

reaction, 2 1. A process of formng the flavor

precur sor as defined in any one of clainms 6 to 19 by
Zoéeactl? m xture of €%ce_rides sel ected from nono-

BYeE O Bme (e Baver qleairserap defjred infiyone ol clains & ta ltd y rdaeting/dt Bhst one

o laiarespaii 6 d BesPhe RS SRPUGEEE b b B gt ot

amount of fat or oil froma natural source W R a

sufficient amount of glycerine, catalyzed by a
21. Aspipopssef fermiing erum brecyfsoresdetiey s tinyiofls cRclainiabas 19<w rea&ﬁbtaﬂﬁ.ﬁ%of
glyc@lﬁes%elé’ctéﬂ ?réhbrhﬁo aﬁdm @5@% fdés%erfvgor frofd a%lHﬁb(lf na rﬁ|n °‘J£\°eE>W*6°@ §§§pared

b St ‘%S one | acton
y 5‘25‘88? CIRY ampoyntef fetiopall Boma naj@seirag itwestificentamaint efgiredr®, dalyzed

by a sufficient breiintfof atay@ 1 a@daétioredontSHREH: sﬁ.ubmémd&atmg ffpér&]ﬁ&efnt thr@ bt et
leastShY 15, é‘ﬂa(/o‘?%dmpaﬁ(?f tallow, and fish . process
im21 wherein the nat ur al source is

accor I ng
sel ected froma botani cal source including cocoa

22. Apkbicds® EccordhRASd a1 wkrdin thd BRRLbuQd selec®l ForS é)nca(r)nmaltsoufrc%ﬁncludmg

butter fat, chicken fat, beaf tallow, and fish oil.

23. A process according to claim 21 wherein the natural source is selected from a botanical source including

cocoa butter, hazelnut oil, peanut oil, and coconut fat,



