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WD 2008/ 011744 PCT/ CH2007/ 000367 1 ORGANI C COMPOUNDS
AND METHODS The present invention relates to flavor
wee@sises s that can be added to food to sl ow pCT/€eHe@sS®00367
the flavor upon heating and consunption. 5 Food
products are rendered nore pal atable and nore
attractive for consuners by adding various flavors to
them However, when food products are processed or
stored for a longer period of tinme, many flavors get
| ost at least partially, in particular the volatile
flavors. For this reason, nmany attenpts at
encapsul ation of flavors (binding to matri xes or
' emature rel ease) have been nade
OR{@%@@PQ&W@@%&WI ease and 10 prol ong shelf
life. These however are only partially successful, and
there renmains a need of a nethod or flavor product
that keeps the main part of volatile flavors inside
Thetpi@&ntf ivendonpélpetuciavdr predumors tharednybe pdelbcia dedtto sipiyelease the flavor upon
n of the food by the consuner. Applicant has
hea‘ﬁ‘% r%fcggl}rwgphat the use of flavor precursors according
to fornmula | below in flavor conpositions 15 and food
products provides a neans to retard the premature
rel ease of volatile flavors and slowy rel ease them
Foodll productE &mmeti mora palafdmmaad)moraattraeﬁxe foy consumers byeaddifid variays flavors to

then?n%ﬁe\?% %%1 o R@&ﬁ@g@ b ?roféz!;ﬁn& &lgﬁpéa ﬁrr a%?!ﬁ rBJnocpJf ﬁ’rﬁeeﬁacﬂy Asbors et lost

avor ed od product
at lsagf ppiatvh ‘0 mgwaramedfowﬁeﬂavqma% fhis dgesop eany %@Ptb?t@@a@tﬂa%of flavors
blnéiuﬁﬁd' R or e%@un@!d Wnbbre‘ﬁfatuk Rfeade]HaRI VeénOitdd 10 refardftherfivor release and

prolcpnp 5%!;1‘%81@%[%%&@@&5% ?aﬂ'auﬁl@f’eé?r}'ﬁ ag@ﬁjﬁreégrgeﬁ)ns 8 Heegi Pf agne%od or flavor
prod0ét @ieatikes@rtheomaid partnafivalatile fidders insider¢neiZao) @@G@t)in be @Ipmly re{p@ed upon

200 4 /%Q 7/ 000367 2 wherein R1L is selected
Con?u%t%é&fb&%mélbp% conS|pst| ng of straight-chain ClL to C9

al kyl wherein mand n are selected fromO and 1, and

if mis Othennis 1, and if mis 1 then nis O.

wherein R4 is selected fromH CH(OH), CH(000R2),
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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5 wherein R5 is selected from CH2(000R3),
CH( OH) CH2000R2, CH( 000R3) CH2OCOR2, CH( OCOR2) CH2OH,

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

sel ected from CH( OH) CH2OCOR2, CH( OCOR3) CH2000R2, and
CH( OCOR2) CH20H, wherein when R5 is CH2(000R3), then R4
is selected fromCH2(OH), and CH2(000R2). 10 wherein
R2 and R3 are independently selected froma straight
chain d to Cl7al kyl, branched C3 to C17 alkyl, C6 to
Cl7al kenyl, C8 to 17al kadi enyl, a straight-chain C6 to
017 nonoal kenyl, a branched C6 to 017 nonoal kenyl, a
straight chain C6 to C17 alkadienyl a branched C6 to

7 15 a ht chajn C7 to 017
{38 fﬂ%ﬂ B g cinled Bty E il enyl, a
whwrraargmareeﬁ@reﬁfro@@ adl, ermfnas (deenetsrizanifinjs 1ahebn Boched C9

to 017 al kat etraenyl a straight-chain Cl1 to Cl17

pent 11 to C17 al kapent aenyl,
Whe?emlﬁ:a R eT g%’%”a@f g@g%ggg%?g in a sufficient
w Qﬁ%ﬂ@éﬁ“ﬁ@'?f&qdlfr@hClﬂz@COm S CH0CQR20CH(@EORABHIOSORY | € ar ona
CH(QPORR) @Qorcp,onsurrptl on and/ or heating of the food
. oo kn rov i ded a
ey @“@%‘“ﬁ‘*&%ﬁg%eﬁ AR 558 FRGr i e R S Gapdrocory
and GHEXQRYB0ds herei n defined and food additives. 25 In

wheBMAhEHERS isSGHAGCOR3), thBIERAs ée@cté?irf@ﬁ'f cHgst), and @9@cBrfduct
conpri sing at Ieast one fl avor precursor as here| n

defined. In another aspect, there is provided a flavor
whepsing2 anddigrereditiepprseniiselacted fiam her ei n def i ned. I n

a straigi tHam IC1 BRI, brahdh&S 03 td 17 BIkyP ¢h Q@%aﬂer@lf @g@%lkéaﬁrtr v 9t H.g
c re| e i néd by react’i ng
Cha@g&IOE o?%a}ll(grtyfa bl?l%" %Céﬂlf’ g{}e °“° #¥ound with at |east one
as”ﬁ’ﬂﬂ*r@iwm&ﬁ@/%? alkgdiggyiyadean¢hekCh tnC Halkadishyl cat al i sed
astra@ﬂm‘ahontoC1Mat3&98¥b@bl&t&ﬂ(4ﬁ&ﬁ77%r@9ﬂ/ 000367 3 Det ﬁl | ed
| Dyent | odi ment, there
astrg@ﬁigh'arﬂbbg'&ﬁglkat%tPagr{y br%ng at&t | sing a mixture
a strgjght- rtﬁla%tto %Wétlsqrfe@a%yéaargn rCé1 tn C17 alkereﬂtaaméd forned by
reacting at |east one flavor conpound conprising a

U 5D 0SB o et |
consyppyenAad/or seAiRgdf adend produter e i s provi ded a food product
conprising a mxture of flavor precursors as herein

l ea actone fla o‘
In angtﬁgr 'a%gcﬁj cﬂer% rﬁﬁﬂde*ax ﬂgélgrg&pgﬁgn (%rnﬂrgr_ng %ieasgf)rﬁlﬂvgrﬂeptﬁsgr qslqerérh
def"%‘t"‘l”@lf%daﬁd%ﬂ"ﬁ%ed reaction. 10 In another embodi nent,
there is provided a flavor precursor as herein def i ned

In ané\ﬁlf gs? th& hs g%vr&;e@% %?03)%%5& goﬁwEr]srhg 5 Ie%t %lé@?‘l?@%éiﬁs?}a@ﬂ%?iﬁge@ﬁd'
to 09 aI kenyl and wherein R2 and R3 are independently

In anetir espdce therk s @ravided 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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a straight chain C1 to Cl7al kyl, branched C3 to Cl17

al kyl, 06 to Cl7al kenyl, C8 to 1l7al kadi enyl 15 a
w@eeaiogite4 chain 06 to C17 nonoal kenyl, a branchedCag000000367

C17 nonoal kenyl, a straight-chain 06 to 017

al kadi enyl, a branched C6 to Cl17 al kadi enyl, a

straight-chain 07 to Cl17 al katrienyl, a branched C7 to

Cl7 alkatrienyl, a straighi-chain C9 to C17

al katetraenyl, a branched C9 to Cl17 al katetraenyl, a

straight-chain Cl1 to Cl7 al kapentaenyl, and a

branched Cl1 to 017 al kapentaenyl. 20 In anot her

enbodi ment, there is provided a flavor precursor as
Detaltbe Héshsish JnBs iRlehtiogbove wherein RL is a straight- chain

A to 09 alkyl selected fromthe group consisting of

nmet hyl , ethyl, propyl, butyl, pentyl, hexyl, heptyl,

octyl, and nonyl. 25 In another enbodi nent, there is

In onp Erfb6HieHEl there fslpRWARE a RS SaMpSRIEN c@lgperﬁfr‘q 4 rﬂ)glg? Qﬁ{vgrhﬁ?u?sgﬁq\a/{"tﬁrgin

I R2.and R3 gre indepen
deﬁf‘%@_{ﬁ“gd ba/ 6?%|n%%}%ﬁsé or@ﬁaveffc’)mp@@’ CQfprising gf?éct% grogpgyith atfeast grg mono-
or digfyceridegin @ acidetalise@reationCahGioodzdditivas1 7 al kyl . I n anot her

enbodi nent, there is provided a flavor precursor as
' ein _abpye erejn R2 and R3 are 30
n a“?%@%“ébgﬁmééﬁ{hffgs RRYHs @#E’PF%WW@"%W o B PisgUysAg agerein
defingydormey py regngng abjepst owalastonediator cobABNd V@R 5t least ok iibh omiglyeniaslin ana
acid dathiBedesmtionol ei ¢ acid resi due) al kenyl, a 017-8,11
al ka-di enyl (linoleic acid residue), and a
Cl7-8,11,14-trienyl (linolenic acid residue). I n
In anofhiseamhedimestntheseis previded a flavoepresurics agheiv deliead waerih avor
Rt is peleetedfomGHe g Bp ddl%fslirﬁ %tr%(cﬁéid’bﬁ@@é’a@%%ﬁbei SFhight-SRéin B4 cEenyi

and%ﬁ%ﬁéf{f%&%é @lﬁéﬁ@@@lﬁ%gez I n anot her enbodi nent,

a straight ghiei Cil t Crayli bepaahedC3ftd GiV alkyl, 66 o Clifalsayl, Gisto tielkddiat! her ei n

a straigtidehai COMDEN ErdhodRenyB B Brarfdied 86 B CFEhAREAKEH), f rom 04 to 017
there is provided a

eS| : nat her I_ment

2 Stra_lp }ﬁ-gi?ﬁ ?gércégﬂl{agsl%' ’ agnianggq %ﬂ;g@ﬁ ﬁlg%?d@% above wherein R2

a straigjsehaire§7 19 CA7 dfalrienytahipnehedGn to Biig alatisyd consi sting of a

a straight-chain Ghlo CCheidataitrabaly, & Qar@?ea ad sl alkbtét%leﬁki/hgd C3| to C17
~ : n adj enyl a

@ Stra@{béﬁélh 8 ”tqg ¢ 7%?@%@% gnd)éf NG dn(% gio &iﬁ%ﬁ’emﬁe%’? anched C6 to
Cl17 rnonoal kenyl, a straight-chain C6 to C17

In anotaérlemisbimeny, lthereds ploiesd @ M6 pleburdos Gekifed brkimhoRWkbrein ROs Astraight-

i Stk &d 5 | 7 / katrienyl a rapche

oo 15 S Wl LT g e el

ooyl 3¢ Wfded a flavor precursor as defined herein above
wherein nis 0 and mis 1. 15 In anot her enbodi nent,

In anothdn embmdiinant, mel_eisip[de aﬂdvbrane@lrsorps At Bdin ove dadrdilTednd £ N
: i 1. i . r
AR B g S I 5, B 8 B 098G o o
C15, a7 #¥H herei n above wherein the |actone flavor

resi due R1-(CH2) m COH (CH2),, -CH2-CH2-CO i s sel ected

. i.sting of resi due of 20 gamm
innotjek B, BEOR Bofl @RI bt Riref Bhifo S Bt ave
rndepe@gﬁh@leﬁ@ﬁ@m the groumeonsigiagetas, §&c8l CRod 16,04 1, Cddy8miaand C17 alkenyl, a
C17-8efl RIRE B réili) Bikony ! QRATIEY 1%51@%&@&&&%&8 resi&éﬁ‘(a’],% a G17-8.11, 14-trienyl
e hd ganma

(inole .doo(liec | act one, ganma tridecal actone, a
P B4 4R-al act one.

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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In anot her enbodi nent, there is provided a flavor
precursor as defined herein above wherein the | actone

wQ@20Blhanaes resi due Rl1- (CH2) m COH (CH2) n - CH2- Qr2F/082003/000367

selected fromthe group consisting of a residue of

del ta hexal actone, delta heptal actone, delta

oct al act one, delta nonal actone, delta decal act one,

del ta decenol actone, delta undecal actone, delta
dodecal act one, delta trideéal actone, and delta
tetradecal actone. I n another enbodi nent, there is
provided a flavor precursor as defined herein above
wherein the flavor 30 precursor will rel ease a gamma
| actone and the flavor precursor is selected fromthe
group consisting of a flavor precursor wherein n¥l,

it en%éaarrénh{jérﬂ%@ﬂa %ﬁg&gg@%g é&%ﬁéﬂ%ﬁ}g {yadlin RORRITRIaR

selfgsteéifqm%rCWPérdl@rn me1, n=0, R4=CH2(000R2) ,
R5=CH2(000R3), flavor precursor wherein nrl, n=0,

In J\;ﬁr@%()mn&thggrs %QQ%W @cu@ﬁ%&%&&%?ﬁﬁ%ﬁé AR R2 and R are

selogioth FomeiPe EVBBATSAINE | there is provided a nethod as
a sEkRjht R 1eT 1aIkg: rab]eheecwaermkm @oheC 17 dllemb C8 jor eatkedienpr Wi | |

a sﬁa@}wt%ﬂffnecﬁ &g lmtorfbﬁlke?rg a%%ﬁch@tn% tc} @19 mforlrogl e?ﬂ pr ec ursor is

a spoBlcFISrto Q\H@l}(a@ielﬁ'l ﬁ*ﬂ'@’c elq §_t° | avor

a sikaJOiOREPRY )42 exabiezy), arfdlaaramhectmemnﬁ al@atnenyher ein me0, n=1,
R4=CH2( 000R2) , R5=CH2(000R3), flavor precursor

In qm%%bgﬁmn%g ﬂ}ﬁrg g%rbm?i; é\l;% &r%%?r a?&eﬁ%&ﬁ%owzﬂhemm nis 0d and mis
1. R5=CH( OCOR3) CH2CH. I n anot her enbodi nent, there is
provi ded a process of forning the flavor precursor as

herei n defi ned reactln of eride ,
I Gt D RO iy BRGPIGP SO sl M S FoAT i
0. suitabl e natural sources which is prepared by stirring

a sufficient anmount of fat or oil froma natura

source with a suffj nt 10 anount of glycerin
I BB REPb e S B UG aR (o1 PG S ospone
flavoreasizitid RIFCldRrO0Hi(CHa); -Chit-Cth-COUs seladidddror tergreup atnsistiag of aresidye of
garﬁﬁéfhfe)ta%&t tgaﬁrhmp%‘%&oﬁe @énﬂa%ﬁﬁ&to@&nﬁn@ﬁ&ng%né béﬁ%ﬂ@ecalactone

oun ano
A A e D
tdm@mﬂﬂhected froman ani mal source including butter
fat, chicken fat, beaf tallow, and fish oil. 15 In
anot her e di nent ere |
in e P e ALt B e Rar et B e AR e,
flavbnresitueer 108 4CH2)s G- Sre-OCrirskletiid frem oo cansistingaf a residue of delta
hexdigctdhe, Qe hébla|acton9%§!ﬁ'd&talé&lohe deREbn SRR bl d‘eéh‘actonﬂli@ltaf | avor -

precur sors ters
B ML TN R T R %@ﬁem
hydr oxy-di gl yceri de ester or hydro -triglycerid
In angthes empndisentr thrsy is providedya flgyop piegpIspress éia gd 'Wﬁ“aﬁ%i"’le é'h?fr"a% flayor
pre&u%BﬂﬁTﬂ‘)aleééE‘g girRNRRYe Pl Ok 8&br prdd@sof 8 8@ rdny thdgroup donsrstlng of a

ﬂavp;oqarle\étlorgqrf ?orqurph{%n x dﬁ% &ﬁgcﬁ@&ﬁ-@@@& @Loﬁﬁ?e?euhsgr wherer'ﬁ m=1, n=0,
R4=M ORES TH(GLORB)AH.OCOR2 gitavanf precufsaro svhgueio dordt . =0 h 4FOHAQEIR2)
R5— g@é%}favgrgrem%e e mpf ﬁs)e ﬂ@%Hﬁ{)H EEE( Ogﬁﬁ;% ) SR HEUEF Brecursor

sent mout " duri'ng

Mm%%ﬁsﬂnﬁ@ﬁﬁﬂ4R?@“@E@R@E@OHIavor precursors ((1 and 2-

(4 or 5-hydroxy)-glyceridesters) that can rel ease

| actones) for use in the present invention can be

formed as follows. Lactone flavor conpounds react with

nono- or diglycerides (1- acylglycerides,

2-acyl gl ycerides, 1,2-diacylglycerides and

1, 3-di acyl gl ycerides) in an acid-catalised reaction as

shown in the reaction schene below. WO

2008/011744PCT/CH2007/000367 6 CH -,--\, .(-12c)

~ A A NN\ Y Y 1
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ri,(1)(0OH),,0R4 R1 OR5 Lactone flavor precursor acid
or HORbenzyne catal yzed +Mono- or diglyceride Fig. 1

wo-orosmtizen of | actone flavor precursors of Fl BEMCH2007/000367

rel ease of |actone flavor conmpounds in the reversible
reaction of lactone flavors wi th nono- and/or

di - gl yceri des Formation (and rel ease) of the flavor
precursors occurs in the presence of H+, as shown in
Fig. 1 (for the 5 formation: left to right direction
of the reaction schene). The flavor precursors have no
aroma. These flavor precursors wll then slowy

rel ease the lactone flavor in a reversed reacti on when

o PR BFR1s AP L T o UL T She S Che] ey By
releadx a Kiita éactoneaand the Betvormgoursar it beiected fesrethecgroup feonsisting of a(fivor precursor
wher%?ﬁafﬁpd Y GROKI Ra efy S%R@M@? EHE\Br RoR&F LinGih 3 0, =

pon 2onsunption i ne

I NS enz
Ré= FW@C@B% Rl QEfaRBY flaypr Prerssof WhetplHm= 90‘ ?e?“e%@” %Pr&“z OCOR3

andﬂdv@)ﬂ@ﬁtﬁsomh%in €U, fa1 2R4BH, RELOHEDORYDOHr eact ed Wit h mono-
and/or diglycerides and are |ater rel eased by the

formed precursors in nethods according to the
invention consist of gamma and delta | actones. 15 For
In af@ib@nmb@mew therpdiprovidedigipeogass @ RIMing tefeveripresisior asherpipygefiier BY |

reac’tMa %ﬁrmuré oFch@laé@rauécteam moRd a@vwdngpyc&.dw dbdved iR @@StEbIORN=R
act one

s PR RP PR oGP et et 1 neaabeeonb St
amoant efiyipdedre, wiblyzgd napsfioht apouptniicatalyst incorrpioucrdigine eta sythidewn
tem;?%' fé ras rﬁ%%ﬁ’éﬂezsﬂ 4RGOAT2RL6HRAR367 7 The

mnng avor precursors are ganma | actones
gl yceride ester conpounds and will release gamma

In aHoﬁ@rte%lﬁﬁ}ent N@re is p‘ﬁdi/lﬂédj@tpkéﬁe@é asﬂqaémar@d @hereghamamatuid6id@ Reelected
from%n anmali source inc uEilr?grbutter fa t, (% keﬁ ¥aF 8ea{ tsﬂov(/ andtis oqu nds

In another embodiment, there is provided a process as herein defined wherein the natural source is selected

from a botanical source including cocoa butter, hazelnut oil, peanut oil, and coconut fat.

The flavor precursors of formula | are hydroxyesters 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.



"R . OHR20...... Lt .., ... . AON QO

me1l, n=0, R4=H, R5=CH( OH) OCOR2 2 O o"...... R30OH
W@2008/011744 PCT/CH2007/000367
R20......... -2, 0
...".RL O mel, n=0, R4=H, R5= CH( OCOR3) CH2OCOR2 3
R1
6
OH
R4
a(H2C) —— m(H2C) (CHa), o} R4
1 AL T TR UL
R1 acid or R1
\(CHz)m 0 ) Ho RS ggtza}{;f'zeed 0 RS
Lactone flavor compound + Mono- or diglyceride Lactone flavor precursor

Fig. 1 Formation of lactone flavor precursors of FI and release of lactone flavor compounds in the reversible

reaction of lactone flavors with mono- and/or di-glycerides

Formation (and release) of the flavor precursors occurs in the presence of H+, as shown in Fig. 1 (for the

5 formation: left to right direction of the reaction scheme).

The flavor precursors have no aroma. These flavor precursors will then slowly release the lactone flavor in a
reversed reaction when exposed to aqueous acidic conditions as shown in Fig.1 (right to left direction of the
reaction scheme), for example upon heating in the presence of water (for example by cooking or by baking)

and in particular upon consumption since the mouth contains enzymes that increase the speed of the flavor

10 release.

The flavors that form a precursor when reacted with mono- and/or diglycerides and are later released by the

formed precursors in methods according to the invention consist of gamma and delta lactones.

15 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.

20



OR2HO., .. ... o 0.

.0

W@2008/011744 , R2HO. , . ... ... ..

m:1 n= 0 Ra4= CH2(OOOR2)

R4=CH2( OH), R5=CH2(000R3) 5

00 R3

R5=CH2( 000R3) 4 Rl

00

nme1, PEIEFOH2007/000367

The following flavor precursors are gamma lactones glyceride ester compounds and will release gamma

lactones:
No. structural formula of gamma lactone glyceride ester flavor precursor compounds
| \”/\j\

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

- [} R3 OH

RZTO\/K/O\"/\/K/M

m=1, n=0, R4=H, R5= CH(OCOR3)CH,0COR2
| /E)

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

m= 1 n=0, R4=CHz(OH), R5=CH»(OCOR3)
5

SN

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




R1,,,, HO OH 0 m=1, n=0, R4=H,
R5=CH( OCOR2) CH2OH WD 2008/ 011744PCT/ CH2007/ 000367 The

wo edoBowi7Tmy delta | actone gl yceridester flavor PCECHR®G000367
conmpounds will release delta |actones: No. structural
formula of delta | actone glyceride ester flavor
precursor conpounds 1 OH

The following delta lactone glyceridester flavor precursor compounds will release delta lactones:

No. structural formula of delta lactone glyceride ester flavor precursor compounds

w2 TO\/k/OW/\/Ym
o o OH

m=0, n=1, R4=H, R5=CH(OH)CH,0COR2

2 o]

R2 0. 0. R1
T \H/\/Y

m=0, n=1, R4=H, R§= CH(OCOR3)CH,0COR2
m=0, n=1, R4= CHz OCOR2) , R5=CH;(0OCOR3)

m=0, n=1, R4=CH,(OH), R5=CHy(OCOR3)
© L
R2 0
Ho\/K/O\”/\/\rm
0 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
5 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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R2O. . .... LU " 0,
,_,,,,RL 000H ne0, n=1, R4=H, R5=CH( OH) CH2OCOR2 2

wW®200888BL744 . -"' "' 0O R200....". ... .. ... .. ..., , » » PCTREH2007/000367
000H me0, n=1, R4=H, R5= CH( OCOR3) CH20COR2 3

extracted or synthesized). For example, without limitation, botanical sources of mono- and di- glycerides
include palm oil, oil seeds, sunflower seeds, nuts, cacoa beans, coconuts, hazelnuts, peanuts, and many
more. For example, without limitation, aminal sources of mono- and di- glycerides include milk, butter, meat,

chicken, beef, porc, lamb, fish, and many more.

For example, a mixture of mono- and/or diglycerides derived from natural sources (for example butter fat) can
be prepared by stirring a sufficient amount of naturally derived fat with a sufficient amount of glycerine,
catalyzed by a sufficient amount of catalyst (for example acid, enzyme, Lipase) in a reaction container at a
suitable temperature for a sufficient time. Such processes are well known and will be apparent to the skilled

person.

A typical mixture of mono- and diglycerides derived from natural sources includes mono- and di- glycerides
bound to saturated fatty acids including lauryimonoglyceride (C12 - forms Fl with R1=C11),
myristylmonoglyceride (C14 - forms FI with R1=C13), palmitylmonoglyceride (C16 - forms Fi with R1=C15),
and stearoylmonoglyceride (C18 - forms Fi with R1=C17). Monoglycerides comprising unsaturated fatty acids
include oleylmonoglyceride, linolylmonoglyceride, and alpha-linolenylmonoglyeride.

A typical mixture of monoglycerides derived from cocoa butter includes palmitylmonoglyceride (C16),
oleylmonoglyceride (C18-1, with one double bond), and stearoyimonoglyceride (C18).

A typical mixture of monoglycerides derived from miglyol, a 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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flavor note, as will be apparent to the skilled person, and the specific choice of appropriate R2 and R3 is well

within the experience of the skilled person.

Commercial mono- and diglycerides are mixtures of mainly 1-acylglycerides or 1,3-diacylglycerides with
variable amounts of 2-acylglycerides and other glycerides.

1-acylglycerides when reacted with lactone flavor compounds as described herein will form flavor precursors
of formula | wherein R4 is H and R5 is CH(OH)CH,OCOR2 and flavor precursors of formula | wherein R4 is
CHy(OH) and R5 is CH,OCOR2.

2-Acylglycerides when reacted with lactone flavor compounds as described herein will form flavor precursors
of formula | wherein R4 is H and R5 is CH{OCOR2)CH;0H

1,3-diglycerides when reacted with lactone flavor compounds as described herein will form flavor precursors
of formula | wherein R4 is CHo(OCOR2) and R5 is CHo(OCOR3).

Flavors.are compounds that can be detected by the human olfactory system. To provide sensory properties, a
flavor must have the following molecular properties: some water solubility, a sufficiently high vapor pressure,
low polarity, and some ability to dissolve in fat (lipophilicity). Flavor compounds have a molecular weight of up
to 294 (no larger compounds are known to trigger the human olfactory system).

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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Service), which includes the Flavor-Base 2004 database (Leffingwell & Associates, Canton, Georgia, USA), in
the listing of Flavor chemicals on the FDA (Food & Drug Administration, USA) & FEMA GRAS lists (FEMA -
Flavor and Extracts Manufacturers Association, GRAS -Generally Recognised As Safe), and the European
Community (EC) Register list.

The lactone flavor precursor can be added directly to a food product, or can be provided as a flavor

composition comprising further food additives to be added to food products.

The term "food product’ as used herein includes any food product, for example, without limitation, cereal
products, rice products, tapioca products, sago products, baker's products, biscuit products, pastry products,
bread products, confectionery products, desert products, gums, chewing gums, chocolates, ices, honey
products, treacle products, yeast products, baking-powder, salt and spice products, savory products, mustard
products, vinegar products, sauces (condiments), tobacco products, cigars, cigarettes, processed foods,
cooked fruits and vegetable products, meat and meat products, jellies, jams, fruit sauces, egg products, milk
and dairy products, cheese products, butter and butter substitute products, milk substitute products, soy
products, edible oils and fat products, medicaments, beverages, alcoholic drinks, beers, soft drinks, mineral
and aerated waters and other non-alcoholic drinks, fruit drinks, fruit juices, coffee, artificial coffee, tea, 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.



Mono- and diglycerides used to prepare the flavor
precursors of the invention can be synthesized by know
W@ b@sioceh4 pr ocesses as decri bed, for exanple, PEI/CH2007/000367
JP2001181271. Alternatively they can be prepared from

5 natural sources including botanical and ani na
sources by enzymatic or chemical hydrolysis, as is

wel | -known in the art. Song nono- and diglycerides are
avai |l abl e commercially as a mxture or in pure form
(either 9 extracted or synthesized). For exanple,

wi thout limtation, botanical sources of nono- and di-
gl ycerides include palmoil, oil seeds, sunflower

& nut s
l:: ;) %‘i?ng{oﬂﬁéﬁ ﬁldat Hﬁm @ﬁo@ﬁrrtm Qﬁ? éem'a:;o?;e et 9‘8 Qﬁﬁ]ﬁe ashaefl #%Sulftpaéte orin
PP |%H” P ”@6@?%%@m@$0ﬁﬁﬁﬁwwahd di - glycerides

i nclude m Kk, butter neat, chicken, beef, porc, |anb,
exanp| e, m xture of mono-
Ther h%h o y[’gécr’l 't' eéaér}pg%téﬁ “ﬁﬁte?}}eé{'l"e"%ur ces (for
exanpl e butter fat) can be prepared by stirring a
sufficient anount of naturally derived fat with a
sufficient anobunt of glycerine, catalyzed by a
sufficient anount of catalyst (for exanple acid,
enzyne, Lipase) in a reaction container at a suitable
tenperature for a sufficient tinme, Such processes are
well known and will be apparent to the skilled person.
10 A typical mxture of nono- and diglycerides derived
fromnatural sources includes nono- and di- glycerides
bound to saturated fatty aci ds including
| auryl nonogl yceride (Cl12 - forns FI wth RL1=Cl1),
nmyri styl nonogl yceride (Cl4 - forms FI with R1=C13),
pal m tyl nonogl yceride (Cl6 - fornms FIl wth R1=Cl15),
and st earoyl nonogl yceride (Cl18 - forns FI with
R1=C17). Mbonogl ycerides conprising unsaturated fatty
acids 15 incl ude ol eyl nonogl yceri de,
I'i nol yl nonogl yceri de, and al pha-1i nol enyl nonogl yeri de.
A typical m xture of nonogl ycerides derived from cocoa
butter includes pal mtyl nonogl yceride (C16),
ol eyl nonogl yceride (C18-1, with one doubl e bond), and
st ear oyl nonogl yceride (C18). A typical m xture of
nonogl yceri des derived frommglyol, a commonly used
oil from vegetable sources), includes C8, Cl10, and Cil2
nmonogl ycerides. 20 A typical m xture of nonoglycerides
derived frombutter includes mainly ¢4, C6, C8, Cl10,
Cl2, Ci14, Cl6, C18 saturated nonogl ycerides. Mno- and
di gl ycerides can also be fornmed fromshort chain fatty
acids like acetate, propionate or butyrate (acetin,
di aceti n, nonopropionin, dipropionin, nonobutyrin,
di butyrin: glycerin dibutyrate). Wen used in food,
nono- and di gl ycerides and part of their residues (R2,
R3) can partially degrade over tine 25 and rel ease
free fatty acids (R2-COOH for nonogl yceri de derived
precursor residues, R2-COOH and R3- 000H for
di gl yceride derived precursor residues), which nmay
turn a product rancid. Wien choosing a particul ar
precursor for a particular food product, R2 and R3 of
the flavor percursor of formula 1 will be chosen so
t hat upon potential R2/R3 degradation an acid conpound
wi t hout undesired off-note, for exanple caprylic acid,
W Il be released. Such an acid conpound contributes to
the desired flavor note rather than, for exanple, 30
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 wll
depend on the food product the flavor is added to, and
the desired WO 2008/011744PCT/ CH2007/ 000367 10
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flavor note, as wll be apparent to the skilled
person, and the specific choice of appropriate R2 and

wRose1ved | within the experience of the skil | BCI/CH2007/000367

person. Commercial nono- and diglycerides are m xtures
of mainly 1-acylglycerides or 1, 3-diacylglycerides
with variable anmounts of 2-acyl gl ycerides and other
gl ycerides. 5 1l-acylglycerides when reacted with
| actone fl avor compounds as>described herein will form
flavor precursors of fornula | wherein R4 is Hand RS
is CH(OH) CH2OCOR2 and flavor precursors of fornula I
wherein R4 is CH2(OH) and R5 is CH2OCOR2.
53' cyl gl ycerides when reacted with | actone fl avor
==@§@§%unds as described herein will formflavor
precursors of formula | wherein R4 is Hand R5 is

CH2 O . 3-di.gl yceri des when reacted with
‘mﬁg%ﬁéigﬁ%T%v%%"%Q%%%%H%@Hgs descri bed herein will form
flavor precursors of fornula | wherein R4 is
EEEEEQOORZ) and R5 is CH2(000R3). Flavors are conpounds
can be detected by the human ol factory system To
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and some ability to dissolve in fat (lipophilicity).
Thé-prexurenr is propared esidliswd dg/oé Glgcermphoaaiedasuate asb kriotn &fCAB P277-03-29 4
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gamma undecal act one, gamma dodecal act one, gammma
trijdecal actgone, ganmg tetradecal actone, delta
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exagles - 4honal act one, delta decal actone, delta
decenol act one, delta undecal actone, delta

dodecal,act on elta tridecal act one nd delt
T LR Pl ensaieps £ Siads g o PRRSTES PR aifeben
slowlpdevaloaing asamd obthet dofeisiondirlg ldctrgecietected imatipagsexanpios - 4)r om
natural sources that contain a m xture of flavor
conpounds i ncluding | actones flavors, and | actone
flavor conmpounds as such. A nunber of suitable flavors
Exaapte be found, for exanple, in the BACI S dat abase
5,14-BRAGAENS, 1ARNE0 PEiBk L1kt Skap (116 Iah 13-4y dRSi) Wicafidyl-
mmlcq Includes the Flavor-Base 2004 dat abase
lygeride)tia CUISQL Associ ates, Canton, Georgia, USA), in
the listing of Flavor chem cals on the FDA (Food &

Drug Adnini straf'ion, USA){"& FEMA GRAS |ists (FEMA -
s Associ ation, GRAS
- General | yl Recogni sefl As Safe), and the European
Community (EC) Register list., 5 Th ct flavor
Theﬁfeélﬁ%rr'%%‘i"m%lﬁ? ofamilg i et rw‘ﬁa&ﬁ@&ggﬁ RoBuct, or
CH(OH)EHIOEOR2, BRAhehdt] ardlds able folrelezsergaranmmptelgatane.on conpri si ng
further food additives to be added to food products.
The term "food product” as used herejn includes an
TheypEsEAEFOTST RERETES Using yceitiynngsipeancalg adigaiTba oCPiARiqna 5 dpisrioed B FéQP'e
1. Thdpusiiedymlasarsos is a waxg edopasepistet s, t api oca products, sago
products, baker's products, biscuit products, pastry
products, bread products, confectionery products,
desert products, guns, chew ng gums, chocol ates, ices,
honey products, treacle products, yeast products,
baki ng- powder, salt and spice products, savory
products, nustard products, vinegar products, sauces
(condi nents), tobacco products, cigars, cigarettes,
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30 "Flavourings", E. Ziegler and H Ziegler (ed.),
W ey-VCH Wei nheim 1998, and "CTFA Cosnetic
wo pgsetizent Handbook", J.M N kitakis (ed.),
The Cosnetic, Toiletry and Fragrance Associ ati on,
Inc., Washington, 1988. 12 The fl avor conposition may
be added in any suitable form for exanple as a
liquid, as a paste, or in gncapsulated form bound to
or coated onto carriers/particles or as a powder.
There now follows a series of non-limting exanples
that serve to illustrate the invention. 13 Exanples

Unl ess stated ot herw se, all %indicated are in wiw.
ecur sor conpounds from

aration of
Whe?;‘hg ﬁ'g‘! Bl”%r%"r?%'aé’%‘ (NOEPRY SoRyuti 'gelaé’a‘é ghegromg piggrama celgegroelisd s
releassf: heat hydrol ysis or enzyne / acid catalysis in the
nmouth The precursor is prepared as follows: 1g of
anoat e kno as CAS 2277-23-8 or
Cpof B R B R0 B B el S g el o« dand oy
devefopipadastets meél%l CreRnY Caspput Annlaeitea soft haithisel seletsdiedt ed) of a
| actone flavor conmpound are dissolved in 20 nl hexane

with a trace of HCl conc. as catalyst in a round
reflux for about 3

E_'Efgé.{iomﬂ ask and boil ed under

X2 s. To the nmixture, 0.5 nl of a saturated brine
6.13 ity ditokietd, 16 dlioroliE15-diMachehtd€osh MiddEdRoylS-(5: i) )
lycEHde PRl 6r ARG, (hexane) 1's separated an %f&@nqg%@#a
! _‘&Iﬂ_‘l‘%‘um—of Magnesi um sul fate. The hexane is

distilled off under vacuum The resulting precursor
material is further purlfled by 15 chromat ography. All

\/fésﬂ/éd/Fmﬁé dourl ess even at
a concentratifon near 0% Whgn the precursor is

of the r eact ed

% th
The pﬁﬂlr&oﬁga &oﬁg&%fﬁrmﬁfalwﬁ@% /10”[6 l§1 ge)rlgtgl ~RoRyl, 4= H Jﬁff 20 The

CEOGPBS N Ff@e%ﬁﬁ?yseld@taﬂ@@w@del n an aqueous 5% sugar
solution at roomtenperature, and a weak, bl and,

The p,%&u%W lzypr%grgcﬁ.l @%@l&gnnarﬁo%ﬁgcaﬁ%‘et rgdedﬁl%% I?c?ﬁ%!sgih%%@li lg (e:)Ea%ge?

exa
1TheB“”_fl PEPYHRPTE ey Resta withent - 9, 13- di oxa- henei cosan
(1-octanoyl- 3- (4-hydroxi)-octanoyl- cer'gllirsor OHCH
When 9 Gredifs i HolR b b, P SEATOMD Bt e 2ol bt gibctons) s reasea.
CH( OH) CH20COR2, R2=heptyl, and is able to rel ease
Upon t@amvattr;e;g:catcaav Oy in an MGGBODEHH T F@Jn%@t@tﬁ/e QO fowiy
er, a crea
coreioffiie FQE?SM@VZ%m%\MQ%ﬁ m%&{hfeeg? g@ﬁt oct al act one) is

coconut-11 ke ar
rel eased. Upon tasting of the precursor (10 ppn) in

an aqueous 5% sugar solution at roomtenperature, a

xamﬂé@nd Sl owy 5 devel oping taste of a nellow, creany
13,20-OR7dH0xt10 Fo.Joe W t5h a soft nmouthfeel is detected. 14
ihydroxi- 10 ioxo-11,15-dioxa-dotriacont-1-en (1-dec-9-enoyl-3-(5-hydroxi)-

dodecanoyl-glyceride) flavor precursor

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-

1RCET/E€H2007/000367
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Exanpl e 3
6, 13- Di hydr oxi - 10, 16- di oxo- 11, 15- di oxa- pent acosan

W@ odecempv 1- 3- (5- hydr oxi ) - decanoyl 101 f I avor oPCT2OH@M7/000367
The precursor is a conpound of formula | with n=1,
m=0, Rl=pentyl, R2=nonyl, R4= H, R5= CH( OH) CH2OCOR2
and is able to release delta decal actone. 15 The
precursor is prepared using dycerin-nonodecanoate and
del ta decal actone as described in exanple 1.The
purified precursor is a waxy paste w thout odor. Wen
the precursor is boiled in water, a buttery, creany,
aroma (the arona of delta decal actone) is rel eased. 20

n.tasting, of. th rsar,.( ' n ueous
eroat ity 53t s o Rt S R el PRI T
descthed inlexspiple &y Thecpyified pefeurser & p watpestepitfortedop aroma with a
soft mouthfeel is detected. 25 Exanple 4

1 -Di h xj =10, 16-di - .
i ey ROt 1 B et ooy .
releagiddecanoyl - gl yceri de) flavor precursor OH The

precursor conpound is a conmpound of formula | with

= 0] = =8- =
e e R ) n R i e, g st
develgejenidastel obaonild rhuttery;Torramy, preip it @ poftimgutieelipéptested. usi ng
1-d ycerindec-9-enoate and delta dodecal act one as

Syntf%gg’gfq-!eggeqndep&&ﬁaﬁml el SUbJ. ect to the foll oW ng
nmodi ficat| on: of dycerin-nonodecanoate i s replaced
109 gfi%tDgeengy agd Ay é@gﬁ-#c?e%eﬁwan),ﬂgg of glyesialt(eAS S 2 Alfrigh) and 100mg
Amb&lysd A GOH)Zadliciare Bigiandebefix Wigl2awn Bexahe ineaauindibtion fiabk vEtDRARY
condgsorg@ rﬁagnegcos%?e?ﬁll ﬁﬁéuﬁnﬁe ?oixti&%sﬂﬁerrédgﬁﬂhé Jalﬁtﬁ’e?é @t@a%tﬂed]oﬁ ur;[i@re

puriftied percursor 1S a waxy paste w thout odor.
vacuy e fermed Tpiserindes-8:enopts pustsd rué%?r Byghropeatagiaphya i | d,

buttery, creany, arona (the arona of delta

dodecal actone) is 5 released. Upon tasting of the
Exani&cur sor (10ppm) in an aqueous 5% sugar sol ution at

tenperature, a bland slowy devel oping taste of a

ButterFlaypr PISeWr§okry, creany, aroma with a soft mouthfeel is
detected. 10 Synthesis of 1-d ycerindec-9-enoate:

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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10 g of 9-Decenoic acid (CAS 14436-32-9, Bedouki an),
10 g of glycidol (CAS 556-52-5, Aldrich) and 100ngy
waeipslss A-26(OH) (Al drich) are boil ed underPE€BCHR007/000367
with 200 m hexane in a round bottomflask with reflux
condensor and magnetic stirrer for 24 hours. The
solution is filtered and the volatiles are distilled
of f under vacuum The foiéred 1-d yceri ndec-9-enoate
purified further by chromat ography. 15 Exanple 5
Butter Flavor Precursor 20 Preparation of
But t er - Monogl yceri de: A m xture of nonoglyceri des,
derived frombutter fat is prepared by stirring 60 g
Compiyisbrt af prefuasorsnint top 2OMyyingissuifesr i ne, catal yzed by 600 ng of
Iélogofzyrrezithl M (Novozyns) in a roundbottom fl ask at
5 or . ours. For the topnote, 2.0 g each of
A biscuifshortdougbia arereee eridoWsgel t a decal acltoone, del tag
|ngredfgm§|ecal actone and delta 25 dodetd) act one are m xed.
For the t aroma,. 1g topnot re mxed with 999
1)Pla|ﬁﬁwr§|éqb({r@@d>éo{e%elv@ oigl ). |[)Theﬁt?’gp aroma has a strong
2) Vegktalhst Shoreening BM 3880 ar oma. Prepar ati on of the precursors:
(Wood%ﬁ)ds%urﬂy Bods SRokB Bnapbre M xed igbh 20 g of _
~Butter=-NMnoglyceride and hea eSJ for 10 hours in a
3) FinerNilgth8ugBot t om f 1 ask with refl{ﬁ cooler to formthe
4) GluddbeESyHe sglm':s. Thebresulti ng caddsed precursor m xture has
. a, wea actony-butter aroma., , WO
5) S WEPHEN 744PCT7 CHR007/ 000367916 Conpar i son of
6) Saltpr ecur sors and top aroma in ®Pscuits: A biscuit short

7)Sodﬂ %Q?bd:n&epr epared as followsjgst I ngredients: % (w/w)
1) Plain Flour (-10%(wt/wt)0£rotein | evel ) 52.31 2)

8) AmpslyBEEHPEShor t eni ng BM 3030™*'( Woodl ands Sunny Foods,
10a) top@nMko, Si ngapore) 17.26 3) Elne MIled Sugar 17.40

10b) precursors 0.1
add 100.00 (water)

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.



4) G ucose Syrup 42 DE 3.45 5) Skim M Ik Powder 1.49
6) Salt 0.25 7) Sodi um Bi carbonate 0.31 8) Ammobni um
w@ewabomat e 0. 21 10a) top aroma 0.2 10b) pr ecRCEOHS007/000367
0.1 add 100.00 (water) Ingredients 2- 6 are
pre-blended in the m xing bow, and m xed at | ow
speed, then m xed further at nedi um speed for about 3
m nutes. At | ow speed, theypre-dissolved solutions of
sodi um bi car bonat e, ammoni um 20 car bonate, 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 m xed for 1 mnute. Mxing is continued at
Claii@di um speed for about 3 minutes to forma honobgenous
m xture. The flour is added at | ow speed to obtain a
dough. The dough is forned to a sheet of a thickness
1. N@tfmddb‘f'mvﬁmﬁia feldhredidad Fodét, S\ﬂﬁ"lé’r%ﬁ at %m%ﬁavﬁ eBliksoPof éﬁr@ﬁp
tter. Biscuits are on a wiretray at
tenpqﬁ@ture of 200C for about 8 to 10 n1nutes. 25
0. 2%|of the top aroma or 0.1% of the precursors are
honogenously m xed with the dough. Biscuits are forned
fat ag ovengtenperature of 200C for 20m n.
& bak ng process a strong butter aroma from
is opserved for the top aroma
bi;scuits, ch~is very weak for the precursor
5 bi scuits. The senSory eval uati on shows a stronger
aroma in the top aroma biscuits. After 2 nonths
whersindi isgelected framytarouseprisingtol streighécheie Ao £y altl al uat i on i's
wheRRInf AY MREseledtbtBrok 0 Bndal HIBm AR Bis H Sndi B dlthetas0. | OSt i t's
original butter aroma, and has a dry texture and nouth
feel. 35 The precursor bi scuits show a nice, bal anced
10 whejein|Rd istselRoted fromey, 6FeEOH S QGRRBY h, | asting buttery nouth

whefeR &b is selsktéd fdmPGHABCAR3), mfa(fdvamzom‘om oBYO0DRB)gHBCcORAV OF ed
CH@ nﬁ#%ﬁFUCt wherein at |east one flavor precursor of

wherein when R4 is selected from H, then RS is selected from CH(OH)CH.0COR2, CH(OCOR3)CH.0COR?2,

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

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,
20 astraight-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,

25 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.
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OH m(H2CO) (CH2)n  OR4 5 R5 wherein RL is selected
fromthe group consisting of straight-chain C to C9

wa@bdogloji7wherein mand n are sel ected from 0 anPCT/CH2000/000367

if mis Othennis 1, and if mis 1 then nis 0. 10
wherein R4 is selected fromH CH(OH), CH2(000R2),
wherein R5 is selected from CH2(000R3),
CH( OH) CH2OCOR2, CH( OCOR3)$8H20COR2, CH( OCOR2) CH20H,
wherein when R4 is selected fromH, then R5 is
sel ected from CH( OH) CH2OCOR2, CH( OCOR3) CH2OCOR2, and
CH( OCOR2) CH2COH, 15 wherein when R5 is CH2(000R3), then
R4 is selected from CH2(OH), and CH2(000R2). wherein
R2 and R3 are i ndependently selected froma strai ght
chain to O 7al kyl, branched C3 to C17 alk C6 to
2. Flayer "PQP%@WP'"P“@ af‘??StP?eJiaY@éﬂ?céfﬁ%P ps defipedip plaimgyiand f@?ﬁ‘é’PW“’@G to
Cl17 rnonoal kenyl, a branched C6 to Cl17 nonoal kenyl, 20

3. Fla\%r &%oglhcﬂlgimgggg 'ﬂ]lxgg of f@vopﬂrgcu@ér@%fﬁém cj7alm"‘1 B@&;W}%ﬁmﬁ

stral
least O&F flexar pamapipg compr '569 T 96'9@&079 QW‘a"( ?'S"\@ﬁ?? in anyacid
catalised reavtiondnd oducaidiivésd t o CL7 al katetraenyl, a branched C9
to Cl17 al katetraenyl, a straight-chain Cl1 to C17
al kapent aenyl , a branched Cl1 to C17.al kapentaenyl, 25
4. F°qd§r°%\‘8ﬁ?%%f’gtatieaét oPeyBYPr RspcyaRi et defigd RCiamff i ci ent

concentration to release a flavor of noticeable aromm

“ 5. Foold g@&bct%ﬁbﬁéﬁ%ﬁd.x% PG RoculdGedsiaBiRed cidnt oS rdakiRFHY st

one lactone flavor compound with at least one mono- or diglyceride in an acid catalised reaction.
6. A flavor precursor of formula | as defined in claim 1 above.

7. A flavar precursor according to claim 6 wherein

R1is selected from the group consisting of straight-chain C1 to C9 alkyl and a straight-chain C2 to C9 alkenyl
and wherein R2 and R3 are independently selected from

a straight chain C1 to C17alkyl, branched C3 to C17 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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2. Flavor conposition conprising at | east one flavor
precursor as defined in clains 1 and food additives.

W@200Bloanvas conposition conprising a m xture of PpéT/aner07/000367

precursors as defined in claim1, fornmed by reacting
at 5 |l east one flavor conmpound conprising a | actone
group with at |east one nono- or diglyceride in an
acid catalised reaction, dnd food additives. 4. Food
product conprising at |east one flavor precursor as
defined in claim1. 10 5. Food product conprising a
m xture of flavor precursors as defined in claiml
formed by reacting at |east one |actone flavor
conpound mith at | east one nono- or diglyceride in an
cid catalised react o, of
12.A GG e oo Al e it e e 6 S8 oiog g
residugsy ecur sor according to claim6 wherein Rl is sel ected
fromthe group consisting of straight chain d to C9

.+ e R Saiti A e RrcniThae e s S eflbp e gow
consistigioti ght chain d to Cl7al kyI branched C3 to C17
a straighk dMih C1 8 17aRyl Baddbd a1y alkyBCh © Cﬁ?ﬁlﬁén}ﬂ agditeryikadienyl

astrai%&cfiaiﬂga@g‘iﬂrgqﬁi%ikenyﬁ)bracﬁggpgo gﬁﬁmog??ggw Cg tb:)a?;iged G to

a straight-¢haid C&la il 7 alkadidsyl zabesheder! @do €16 akstenyhl kadi enyl , a

a straighk-§ndih 0o CENalailenfi/and Hbréadnéd 61 ds 8idikern}l, @ branched C7 to
Cl17 al katrienyl, a straight-chain CO to C17
al katetraenyl, a branched C9 to Cl7 al katetraenyl, a

14. A flayor prpagiserotferaiiml acspring to ang.ore oitlaiesddm tBabeig n is G mds 1
branched Cl1 to Cl17 alkapentaenyl 25 8. A flavor

recursor ord 59 cla

15 A o PR oL AT o b B i s Btk ¥ S4B s o1 oup
consi sting of nethyl, ethyl, propyl, butyl, pentyl,

16. A QX Mrboursét@dbrifihg to Ok Y4 wher@imﬂe BEUAY havor%srdu% RﬁJ(WQ-COﬁ{CQE)HCBQ r

CHs- C@é‘ seé?cged Pgn tiie %oat'ln ¥on€ {\ )9 0?£ rles(iclu?bfgﬁ?n% h%?ﬁcﬁi rﬁrﬁaerteﬁaiﬁ%n@n d

gammagestpaptae; gqr@m@ifon@ctone(@mm@@cai@@ne g@RIma gdggeno ne @nm@g C10,

undecAlabibne, §alma déddGlactene Garkiatridadaleytbne, andl@mmé\tefrddébabﬂonar ecur sor
according to according to any one of claims 7 and 8
wherein R2 and R3 are independently selected from

17. A figropRigpuiss AesPraing tpigjaiy 15 whegein toylactong flavgregsidue Ra-(CHay-CPH- C@igCHz

CHy-0EkSelect flonfHAe/greh bodskihg,of Sreddlid of Seia hdxalhelihne; deite hefltalncmeé, delte )

octalac%nle( %g%h nalgctogg'Zeltg gf]fg}ac@hé(qeit%%géﬂgigctoﬁé eﬂ%’l{m@éc‘al (f'f’o% Qelta

eni c acid
dOdecaiaé?@i‘edi!f&% f”decai@to@za”d el tetgpgesAladspac ur sor according to any
one of clains 7 and 8 wherein R2 and R3 are sel ected
18. A flavaynretidsot acc@ding to ewioduie $laims 6 1813 wheteh dhedirvoppresurger irrelease a
gamm%%&o?ig gridrt&l fia\%{ fi’r%lr)ﬂ fs&rseseign{]ed Gt thggmi? c@rﬁgting o%@of bBeufér wAgkeh

ons

m=1, 9tG aRdsht REREH(PH ®1206@R2c1ﬂmr kRF‘tCUfS%r wisteie =300 C’147H RS=
CH(OCOREEH,0C6R2, tigvolCokelbarkdf QReidin m<38 niOORMiaJ(cmm)e FR5|=CH3(OCOR3 ﬂavor

precur%g_*;ihae'r'e%ﬂ% a(I‘:E n!}imcglg Ogl %ZCéﬁBBQ él c? @brtpéchio? wﬁer ein mq6 n= O
R4=H, 8b4CANICORY)CH.0H. br anched C6 to Cl17 al kadi enyl, 10 a

straight-chain C7 to C17 al katrienyl, and a branched
C7 to C17 alkatrienyl. 14. A flavor precursor of

for accordi.ng, t ny. pne of ¢

10.A el ring Pgner e b £ Bl Thobed o bponpend

the flavbitaaurbonis beleaiedimmdhergputt @nsisting obafevoofrecgisa ivhaseign=0 =1, R4=H, R5=

JAVHRE 0

o0cERGLRPOR Wlory @it P 0, . 14D A o B 0B 0R r
residue RL-(CH2) m COH (CH2)n -CH2- CH2-CO i s sel ected
fromthe group consisting of a residue of gamma
hexal act one, ganma hept al act one, gamma oct al act one,
gamma nonal act one, gamra decal act one, ganma
decenol act one, gamma undecal act one, ganma
dodecalactone ~gamma tri decal act one, and gamma

o, o o R
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17. A flavor precursor according to claim15 wherein

the lactone flavor residue R1-(CH2) m COH (CH2) n - CH2-
w@rs0Q744s sel ected fromthe group consisting BET/@H2007/000367

resi due of delta hexal act one, delta heptal act one,

delta octal actone, delta nonal actone, delta

decal act one, delta decenol actone , delta undecal act one,

del ta dodecal act one, delta2@ridecal actone, and delta

tetradecal actone. 25 18. A flavor precursor according

to any one of clains 6 to 13 wherein the flavor

precursor will release a ganma | actone and the flavor

recursor is selected fromthe group consisting of a
pre&ﬁﬁ%@l‘”%r'@@u?ﬂo RATHEPE); ROHAOCARZD andRikaworprecursor wherein m=0, n=1,
RARORIZEK(CEPRHZGEODR2, fl avor precursor wherein nel,

n=0, R4=H, R5= CH( OCOR3) CH2OCOR2, fl avor precursor
wherein mel, n=0, R4=CH2(000R2) , R5=CH2(000R3),
20 | avor éo,precursor wherein mr1l, n=0, R4=CH2(OH),
 RBOERf B RER laver egcursprag dpfineg indeyionesd claimsfitp €4 by reawtil at leasone
lactdRel fekvpr coRPTBEIVIBGOR) dadidab.and/or dilycerfe Hf?rf AR AELUELNI any

one of clainms 6 to 13 wherein the avor precursor

will release a delta lactone and the flavor precursor
21. 4 ocssiotferisgithe favarpredusorgs datined io anyShesdt élaigs 606 19y Fohd@N mixture of
glycdlit GblERR Fronlidb-Shdlo ideS\eri bR . b
X tm&mcmocom,r%’R%r'\‘/’%\rée""%’é’@ﬁé§@?b'ev0ﬁ*8r|a§f’%°em¥*@°,h ispeepared
Y S e POt et of fat el frapy eIk ce Wit asutfisient amGunt of glycerine, catalyzed
by a R0VEH BriciTbARE#: PHAANT QBB 2 ARbRTERMESO il thhe W
,eastg—éactoﬁgfﬂ%@;%ogﬂ% R5=CH2( 000R3) , anegﬁf I avfglrr y%ﬁé%bt,rﬂlg gﬂrf_h &

erel n ne0, n:&, R4=H, R5=CH( OCOR3) CH2OH. 20. A
process of formng the flavor precursor as defined in

22, Adroges® éL@or@?rfg tdicth SBh&eirt tﬁe d%@\;a%ur%?s%?l&c%e@ ?ong%pealnie al%%y_rc% Eﬁwﬂ?ng r

|.act one ayor conpou eas
bmmr?d%pﬁeglhﬁéap%a%ﬁgﬁ%id catal i sed reaction. 21. A
process of formng the flavor precursor as defined in
' .10 19 by reacting a m xture of
2. AR O Sl A Bdhin B it S afked ot Gipeowerdsudig
°°°°Bg)é¥qr:\9‘%?@'”§t pib eaaut il prdadsbret ftat ur al  sour ces which is
prepared by stirring a sufficient anount of fat or oi
froma natural source with a sufficient amount of
gl ycerine, catalyzed 10 by a sufficient anmount of
catalyst in a reaction container at a suitable
tenperature for a sufficient time with at |east one
| actone flavor compound. 22. A process according to
claim 21 wherein the natural source is selected from
an ani mal source including butter fat, chicken fat,
beaf tallow, and fish oil. 15 23. A process according
to claim21 wherein the natural source is selected
froma botanical source including cocoa butter
hazel nut oil, peanut oil, and coconut fat.



