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and'a citral release preparation containing these conpounds. 5

Al dehydes represent an inportant class of flavor conpounds that are
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racterized by the terminal carbonyl group. Aldehydes are
easily reduced to the corresponding alcohols, oxidized to
15 carboxylic acids and undergo addition reactions such as al-
dol condensation. Due to the conjugated double bond unsatu-
rated aldehydes have a strong tendency to polymerization.
Such polymerisation can already take place during a longer
storage period. Furthermore, unsaturated aldshydes can also
20 undergo 1,4-addition reactions with sulfur leading to nume-
rous impact flavor compounds ({(K.- H. Engel, R. Tressl, J.
Agric. Food Chem. 1891, 3%, 2249).

Citrus oils béing a good source for a series of important
25 aldehydes like aliphatic C:-C;; aldehydes, citral and citro-
nellal are used in a wide variety of applications. Citral, a
mixture of geranial and neral, is one of the key impact com-
ponents of citrus oils, and can be either isolated from na-

tural raw materials such as lemon grass or can be synthe-
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c1trus beverages have typlcally a relatively low pH value in
the range of 2-4. The stability of citral under these acidic
conditions, e.g. aqueous lemon beverages, lemon oil emul-
sions etc., has been well investigated (H. Friedrich, B.A.
Gubler, Lebensm.-Wiss. w. Technol. 1878, 11, 215-218; ibid.
1978, 11, 316-318). It has been shown that citral is degra-
ded via a series of cycliiation and oxidation reactions lea-
ding to a variety of compounds like p-cymene, p-cresol, car-
vone and p-methylacetophenone being responsible for the off-
flavor in citrus beverages (K. Kimura, K. Nishimura, I.
Iwata, J. Mizutani, J. Agric. Food Chem. 1983, 31, 801-804;
P. Schieberle, W. Grosch, Z. Lebensm. Unters. Forsch. 1989,
189, 26; E.J. Freeburg, B.S., G.A. Reineccius, J. Scire,
Perfumer & Flavorist 1994, 19, July/Auwgust, 23-32.).

According to a current principal strategy aldehydes are
stabilized in consumer products by admixing with a matrix
that slows or prevents release of the aldehydes until the
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altérnative, the al dehydés may be coyal ently bound to auxi- liary
conponents to form higher nol ecul ar Wwei gth nol ecul es of low volatility.
The al dehyde is then rel eased upon pyro- 5 |ysis, heating or solvolysis.
Acetal s have al so been used as vehicles to covalently bind al dehyde
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drates. These compositions release acetaldehyde when com-
bined with hot or cold water. EP-Al-0 501 645 describes the
15 preparation of tartrate acetals or ketals as flavor-relea-
sing additives for smoking compositions which, under smoking
conditions, release volatile aldehyde or ketone flavors into
the smoke. US-A-5,144,048 describes dicarboalkoxy dioxolane
derivatives as precursors which release an odorant molecule.

20 They are useful in tobacco, cooked food and chewing gum.

Since all these methods for stabilizing labile aldehydes are
well known, it seemed obvious to test citral dimethyl acetal
and citral propylene glycol acetal as possible citral pre-
25 cursors (A. Sharama, S. Nagarajan, K.N. Gurudutt, J. Agric.
Food Chem. 1998, 46, 654-656). However, these compounds are
rapidly hydrolized in aqgueous solutions and in acidic aque-
ous alcoholic and non-alcoholic beverages. Due to their
short half lives these compounds cannot be considered as
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product and the Instability of citral i n aci di c aqueous al coholic and -
non- al cohol i ¢ beverages re- mains still unsolved. 5 This problemis
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wherein R. and R, are the same or different and stand for H,
10 straight or branched alkyl, alkenyl, cycloalkyl, aryl, aral-
kyl.

It has been surprisingly found that the dicarboalkoxy dioxo-
lanes of formula I, contrary to citral dimethyl acetal and
15 citral propylene glyce acetal (A. Sharama, S. Nagarajan,
K.N. Gurudutt, J. Agric. Food Chem. 1998, 46, 654-656), have
much longer half lives in acidic aqueous alcoholic and non-
alcoholic beverages. In contrast to citral dimethyl acetal
and citral propylene glyco acetal the half lives of the
20 dicarboalkoxy dioxolanes of formula I are within a useful
range for a consumer product. Surprisingly, the dicarboal-
koxy dioxolanes of formula I release citral (geranial &nd
neral} over a prolonged time. It is further surprising that
the release rate can be modulated by varying the ester
25 groups R, and R.. Small groups R. and R, give raise to shert
half lives, whereas bulkier groups and longer alkyl chains
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15 The compounds of formula I are useful in consumer products,
such as food products, especially in aqueous, alcocholic and
non-alcoholic beverages of the citrus type. They stabilize
the citral character of these products by releasing citral
over a prolonged period. The release preparations are espe-

20 cially useful for instant beverages prepared by admixing dry
beverage powders with water.

The citral release preparation may comprise a single dicar-
boalkoxy dioxolane derivative of formula I or a mixture of
25 several dicarboalkoxy dioxolane derivatives of formula I.
The preparations of the invention may also include (addi-
tional) flavors. The dry preparations are stable. After con-
tact with water the flavors are released from preparation

immediately, whereas the compounds of general formula I re-
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replace citral in a flavoring. Preferably the release prepa-

rations are used in combination with citral.

The release preparations of the present invention may be
15 powders and may be prepared by methods known to the skilled
in the art. The release preparations in form of powders may
be prepared by spray drying an emulsion containing one or
more derivatives of general formula I. The compounds of
general formula I may be added to the emulsion to be dried
20 as such or dissclved in a lipophilic food grade solvent.
Preferably plant oils, e.g. vegetable oils, are used. Enul-
sifying agents and a carrier material having emulsifying
properties may be used for the preparation of the emulsions.
The carrier materials for the emulsion are selected from
25 materials commonly used for these purposes. Preferably the
carrier material is a carbohydrate, a modified starch, 2
degraded starch ({dextrin, maltodextrin), natural resin, an
exudate, e.g. gum arabicum, a plant extract, like

carragenan, alginates, etc., a protein, e.g. a milk protein
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15 Citral release preparations in form of granules may be
prepared as described in WO-Al-9716078. Thereby a fluidized
core material is sprayed and granulated with an emulsion
containing one or more dicarboalkoxy dioxolanes of for-
mula I. A food or pharmaceutical grade solid material having

20 a diameter of 0.02 to 3.0 mm, preferably from 0.2 to 1.5 mm
is used as core material. Preferred core materials are car-
bohydrates, e.g. a sugar like sucrose, glucose, saccharose
or a material having a complex composition, e.g. a fruit
power, hydrolized vegetable protein (HVP)}, inorganic salts,

25 e.g. sodium chloride or citric acid salts. The emulsion to
be sprayed contains a carrier material such as carbo-
hydrates, e.g. modified starch, degraded starch {dextrin,
maltodextrin), a natural resin, an exudate, e.g. gum

arabicum, a plant extract, like carragenan, alginates, etc.,
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tin, or plant extracts.

Alternatively the dicarboalkoxy dioxolanes of formula I may
also be encapsulated alone or together with a flavor compo-
sition. Thus, an encapsulated release preparation containing
one or more compounds of formula I and a flavor is obtained.
The encapsulated release preparations of the invention
usually contain 1% to 30% of the dicarboalkoxy dioxolane

derivatives of formula I, preferably 5% to 20%.

The amount of citral release preparation used should Dbe
sufficient to impart the typical fresh, lemon-like character
of citral to the food product and will gepend upon the pre-
cise organoleptic character desired for the finished pro-
duct. More of the citral release preparation may be required
to provide a full rounded lemon/lime flavor to an unflavored
material and less may be required when the intention is to
enhance the citral character of an already flavored mate-

rial.
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condensatlifon REXtHENOPT | $eHF8o-2cidst rGht chPI SOl t‘E‘i—‘t KepdgRsa or

Equi nol ar  amntss Qf'hal:onﬁ"ymblecu@%d'—ﬁ%spa@.bﬂ§e1€@éhlt¥%nli%edcﬁ.§¥ Bhﬁfurlc

ndensati on. Aci ds that ma are ol uenesul f
ul furic acid, phosphoric Xc g y rochlgr}.c acid, t%anasuigénlc

f" acid, pyridinium p-toluenesulfonate, ferric chloride, acidic
ion exchange resins, zinc chloride, titanium tetrachloride.
15 Preferred acids include p-toluenesulfonic acid and
methanesulfonic acid. Pyridinium p-toluenesulfonate is the

most preferred acid.

To remove methanol, a variety of solvents may be used such
20 as toluene, benzene, cyclohexane, Xylene, hexane, chloro-
benzene, dimethyl formamide and methyl tert-butyl ether. The
preferred solvents are cyclohexane and dimethyl formamide.
Methyl tert-butyl ether is the most preferred solvent.

Fipg be

25 The methanol formed during the reaction can be removed by
azeotropic distillation or by scavenging with molecular

sieves.

g



acid, phosphoric acid, hydrochloric acid, nethanesulfonic aci d,

pyri di ni um p-tol uenesul fonate,” ferrrc chloride, acidic 1 on exchange
resins, zincvehbaedosbe, titaniumtetrachloride. 15 PreferredPCHCHA¥00304
i'ncl ude p-tol uenesul foni c acid and - met hanesul foni ¢ aci d.

Pyri di ni um p-tol uenesul fonate is the nost preferred acid: To
renove nethanol, a variety of solventsgomay be used such 20 as tol uene,
benzene, cyclohexane xerne hexane chl oro- benzene, dinethyl
formam de an neth ept- eth The ref | v

cycl ohexane (fdryi’é‘tghy?: dé‘?e hOds He &Je‘?‘?r uatq(l&g hggg%ﬁﬁrﬁe nost

preferred scﬂd&anatlvas Eﬁethetpaasénﬁoxmmxhuhmm mgetbbtaeeeﬁlaa shab be
removed by ;22000 1ARIC dlskil A O OT BYaSCBYSAAINT 1 R ! GRUbRM

si eves.
PCT/ CHO9/ 0030and at elevated temperatures remp®es udxnamﬁﬁdngstaotierse

et hods e nglEATieldgryend! xala0R. ofeLbYRLI¥eS. dhd NS ASRE

i nventi on ar BBTAINEd AY St Vi scous Ol cru
products in hiigh vaoidm (>98%H. aTh@Wew@nehhtuaq@ematuneh oenﬁaeSb@nfeerted

tarti 5 I I bt ai ned
ni an puri 1y (o0 g AR D L T Ther

purified by flash chromatography. The citral release preparation of

the present | yenti o imieitsRepbepdhothy dhialy iR TRUBhe bl ol ve Lo

10 be used individually in an amount effective to impart =a
perceiveble quantity of citral in the final product. More
commonly, however, the compounds of formula I are mixed with
flavor compounds in an amount sufficient to impart the de-
sired flavor fto the food product. The amount required to

15 produce the desired overall effect varies depending upon the
particular form of the release preparation, the food product
in which it will be used and the particular effect desired.

The following examples illustrate the invention without
20 limiting it.

Example 1

25
(E/2)- (4R, 5R} -2~ (2, 6-Dimethyl-hepta-1, 5-dienvl) -
[1,3}dioxolane~4, 5-dicarboxylic acid diisopropylester (1):




percei vabl e quantity of citral in the final product. Mre commonl y,
however, the conpounds of formula | are nrxed with flavor ounds in
an anount suMO04e0® to i npart the de- sired flavor to- trﬁp?ggdw%?%ﬁuct.
The amount required to 15 produc$ the desired overall effect varies
dependi ng upon the particul ar tormof the rel ease preparation, the food
pr oduct in which it will be used and the particul ar effect desired.
The foll owing exanples illustrate the invention without 20 limting it.

Exanpl e 1 25a somaga of (R0 FR8525 frel -, %Lm&sbﬁﬁsﬁyll tartdaeryl ) -

[1, 3]d|oxolane dlcarboxyllc acid diisop rop¥lester (1) WO
00/04009 .85 {170.9" mmol) citral dim pé-r/ngg@/loog@gf 0.5 g

11 %9&&9&@& 3&&1&&@%&%& iR B)St)d&n'ls@ﬂ%gp)ﬂs haktedt et

33.85 g citral thyI acetal _an pyri di ni um

1)
p-tol uene suFﬁS%HﬁetﬁﬁPSBQtH¥eNﬁ§E i §) hd&Fed - Th?eFﬂﬁirté%ﬁéPﬁt&Fé (55
G for 5 k. Zbei QheﬂzﬁxiﬁféOWsr%1l5wea0tb0%o6|lx'[t'd>r &rdohn ddrpedtheecaold to

room t enperature and 150 m__saturated NaHCO err] sol ution is added The
aqueous | ayero0 mlj saturateqd MpHEQy SRLHEP isc@dteth 189 FHUIAHSE.13¥
conbi ned i@r gapheat &y e aa@heasbedca witmqtsmhlbmag, Thié erbritipse err])

organic layers are washed with 100 ml brine, dried (MgSO:)
and concentrated in wvacuo (rotary -evaporator}. Uéing a

10 Biichi-Kugelrohrofen the oily residue (47.1 g) is dried in
high vacumm (0.1 torr) at 110° C to give 25.5 g (81%) citral
diisopropyl tartrate 1. 'H-NMR: 1.30 (d, CHs;), 1.31 {d, CH:),
1.61 (s,CHs}, 1.68 (s,CHy), 1.79 (d, CHi), 2.0-2.2 (m, 4H,
CH,), 4.61 '(m, 1H), 4.67 {(m, 1H), 5.0-5.2 (m, 3H), 5.36 (m,

15 1H), 5.91 (dd, 1H); MS: 368 {3, M'), 281 (5), 245 (8), 69
(100), 41 (83).

Example 2

20
(E/Z)~ (4R, 5R}-2~- {2, 6-Dimethyl-hepta-1,5-dienvl) -
[1,3)dioxolane-4,5~-dicarboxylic acid dibutylester {(2):

According to the procedure described for the diisopropyl
25 tartrate in Example 1, the citral dibutyl tartrate 2 1is
obtained in 78% yield.



and concentrated in vacuo (rotary evaporator). Using a 10

Buchi - Kugel rohrofen the oily residue (47.1 g) is dried in hi gh vacuum
(0.1 torr) aveodddo to give 25.5 g (81% citral di i sSopPEPHN/BE3P4 at e
1. [err]HHNWVR 1.30 (d, CHerr]), 1.31 (d, CHerr]), 1.61 (s,CHerr]),
1.68 (s,CHerr]), 1.79 (d, CHerr])2 2.0-2.2 (m 4H, CH err]), 4.61
(m 1H, 4.67 (m 1H), 5.0-5.2 (m 3H), 5.36 (m 15 1H), 5.91 (dd, 1H);
M5: 368 (3, l\/[err]) 281 (5), 245 (8), 69 (100), 41 (83).
Exarrple22Q ( ) (2, 6¢ t hyd ta~1, i eayl) -

[ 1, 3] di oxot aRe~A 5. dlz%%régx;?lcgzgm Gl b{ﬁ3 Ieétegg ) 539195 k br%zdll'ng o

t he procedur@zdesdr 6bed sf,orCH:he  di. ﬁﬁodﬁop)ﬂﬂs% 1t8@t dat eCHw /Ex&n?)'r% 2,

o0l 0aooo v WHTERR B2 (m, AW 20CRT, 1R B8 B, 75 (e 10

12 [er rg B NWR 101095 .46 2AnCH[1&Nr] )5 91, Atd¢ mIE4H, MEH 8PF] )3, 1Mb5- 1. 75

(m 4H, £l 2446 1) s 8) (S57 %1 (s,
CH[err])SZC%{ (g 2% Q}L&S Cﬁ[_{err%) z?ég’ > %err &04 68 (m
1H), 4.76 (m 1H), 5.1 (m 1H), 5, 46 (m 1H) 5.91 (dd, 1H) M5: 396 (3,
Merr]), 5 Iéga?np(l@ 3 273 (11), 83 (32), 69 (93), 57 (38), 41 (100)
Example 3 @~—7F _
(E/Z)-{4R, 5R}-2- {2, 6~Dimethyl~-hepta-1, 5-dienvyl)} -
10 {1,3]dioxolane-4,5-dicarboxylic acid diethylester (3):

According to the procedure described for the «citral
diisopropyl tartrate in Example 1, the citral diethyl
tartrate 3 is obtained in 80% yield.

15
Y-NMR: 1.32 {m, 2 CH;), 1.61 (s,CHs;}, 1.67 {s,CH;}, 1.80 (d,
CHs), 2.0-2.2 (m, 4H, CH:), 4.28 {m, 4H, OCH»), 4.68 (m, 1H),
4.76 (m, 1H), 5.1 (m, 1H), 5.36 (m, 1H)}, 5.91 -(dd, 1H); MS:
340 (3, M"), 267 (5), 217 ({22), 69 (100}, 41 (80).

20
Example 4
(E/2})- (4R, 5R} -2~ {2, 6~-Dimethyl-hepta-1, 5-dienvl) -
(1,3)dioxolane-4, 5-dicarboxvlic acid dimethvlester (4):

25

According to the procedure described £for the citral
diisopropyl tartrate in Example 1, the citral dimethyl
tartrate 4 is obtained in 56% yield.



(E/2)-(4R 5R)-2-(2, 6-Di net hyl - hepta-1, 5-dienyl)- 10 [1, 3]dioxol ane-4,

5-di carboxylic acid diethylester (3): * According to the ure
descri bed f &O0G/04809 cjtral diisopropyl tartrate in 5?/&“@5’9“%8
citral diethyl tartrate 3 is obtained in 80%yield. 15 [err]H—NI\/R
1.32 (m 2 CHerr]), 1.61 (s, CH[egg]) 1.67 (s,CHerr]), 1.80 (d,

, 1.8
CHerr]), 2.0-2.2 (m 4H, CHerr]),"4.28 (m 4H, OCHerr]), 4.68 (m 1H),
4.76 (m 1H), 5.1 (m 1H), 5.36 (m 1H), 5.91 (dd, 1H) ; Ms: 340-(3,
M(eLrR])SR%? I@ﬁhgam (522%(51 6%§9>1 Oilvéll(ﬁﬁoezm)zol 80 Bxaombe 4, 2.0-(E 2
- - me ept a- i eny -
[ 1, 3] di oxol an%él g“’dl%l’%%l i &Fdi {hy?e e?m'(éil)H. 12481 (Iﬁ\tcwbi ng
to the procsduren, dmp,rlbexb fror m)he sa@drald, 1Hdi dsepsapyl(2tatfrate in

0

Exampl e 1, the mtr,}a}l gnrs(tlta&l 41 {ga{)trate 4 is obtained in 56%yi el d.

WD 00/ 04009 PCT/ CH99/ 00304

13 [e5r]|—|-NI\/R 1.61 (s, CHerr]), 1.70 (s, CHerr]), 1.80
(t,CHerr]),). 2.0- 2.2 (m 4H, CHerr]), 3.85 (t, CHerr]), 4.72 (m
1H), 4.81 (mEx3®ple 557 (m 1H), 5.30 (m 1H), 5.90 (dd, 1H): MS: 312
(2, Merr]), 189 (17), 69 (100), 41 (97).

(E/Z)~{4R,-5R} -2~ (2, 6-Dimethyl-hepta-1, 5-dienyl) -
[1,3}dioxolane-4,5-dicarboxylic acid dipropylester (5):

10
According to the procedure described for the citral
diisopropyl tartrate in Example 1, the citral dipropyl
tartrate 5 is obtained in 74% yield.

15 H-NMR: 0.96 (t, CHis), 1.60 {s, CHs}, 1.70 ({s,CHs), 1.80
(d,CH;), 1.60-1.80 (m, 4H, CH,), 2.0-2.2 (m, 4H, CH;), 4.20
(t, 4H, OCH.), 4.70 (m, 1H)}, 4.77 (m, 1H), 5.10 (m, 1H),
5.37 (m, 1H), S5.90 (dd, 1H); MS: 368 (1, M), 281 (3), 245
{13), 6% (100), 41 (82).

20

Example &

Stability of compound 1:

25 The stability of compound 1 of Example 1 was tested in a
still lemon beverage prepared by 1+5 dilution of lemon/lime-
lemon beverage concentrate (210 g} with water (835 g}.

Formulaz of the lemon/lime-lemon beverage concentrazte used:



5 Exampl e 5 (E/2)-(4R 5R) - 2- (2, 6- D net hyl - hept a- 1, 5-di enyl ) -

[ 1, 3] di oxol ane- 4, 5-di carboxyltc acid di propylester (5): 10 According to
t he procedurveodesmod bed for the citral di i sopropyl tartPETEBNEaMDI e
1, the citral dipropyl tartrate 5 is obtained in 74%yvyi el d. 15
[err]H NV 0.96 (t, CHerr]), 1.60 (s, CHerr]), 1.70 (s,CHerr]),
1.80 (d,CHerr]), 1.60-1.80 (m 14H, CHerr]), 2.0-2.2 (m 4H,
CHerr]), 4.20 (t, 4H, OCH[err]) 4.70 (m 1H), 4.77 (m 1H),
5.10 (m 1H), 5.37 (m 1H), 5.99 sgdl 1H); Ms: 368 (1, Merr]), 281
(3), 245 (13), 69 (100), 41 (82) B Exampl e 6 Stability of

conpound 1: 25 The stability of conmpound 1 of Exanple 1 was tested in a

still |enon beverage prepW | enon
beverage concentrate (210 g)”w B \Wat er (835 g) Formul a of the

| enon/ | i me-1 enon bever age ™ CRIGETHRALE 66584 1033 g VO 00/04009

PCT/ CH99/ 00304 14

Table 1 sodium benzoate lg

sodium citrate 2g
citric acid 50% w/w 50 g
in water

water 183 g

Three 100 ml solutions containing each 100 ppwm of the
5 compound 1 were prepared and the decomposition of 1 was
determined over a period of 5 days by extraction of S5 ml
test solutions samples with hexane, spiked with 100 ppm of
ethyl myristate. The extracts were analyzed by GC {Hewlett
Packard 6890; column: DB-5, 30 m, 0.32 mm i.d.) and for each
10 data point a mean value based on three measurements was

calculated. Assuming a decay following a first order
kinetic, c{t) = clto) - e ¥ (£ = %ol 3 nalf life of t , =

4 days was calculated for compound 1.

15
Example 7

Stability of compound 5:




| ngr edi ent Parts sugar syrup 65 Bx 1033 g

sodi um benzoat e - 19 * sodiumcitrate

citric acid BERNHENISO ¢ ' .in water Pc'1"'(:1*19&(&)3’Mvvat er
193' g Three 100 m sol utions containing each 100 -ppm of the 5
conpound 1 were prepared and the deconp05|t|on of 1-was determ ned over
a period of 5 days by extraction of 5 n test solutions sanples with
hexane, spiked with 100 ppm of ethyl nyristate. The extracts were: -

anal yzed by ( Pa 9 o} 5 0 d.)
and for each%& H%‘N%ﬁ'ﬂt %ﬂéﬁur\?%l %e agg%n%r“éaegn%g&s%%%@ ‘J\s/vas
cal cul at ed. Assumuhgdafdecagmﬁqnndmm ng &xeipge 6raed a halkjhiefd ©f cXt) =

c(t[err]) + t a half life of t [err] = 4 days was
cal cul ated fg%S%ok%%ucalééfg{%ég Exampl e 7 Stability of conpound
5: WD 00/ 04009
PCT/ CH99/ Q0304

Example 8

Stability of compound 3:

10 The stability of compouﬁd 3 of Example 3 was destermined as
described for compound 1 in Example 6 and a half life of
21 h was calculated.

15 Example 9

Preparation of a citral release preparation &), containing
compound 3.

20 The emulsion according to table 2 was spray dried according
to WO-Al 9716078 yielding a powder containing citral diethyl
tartrate 3 at a 1% level.

25



15 The stability of conpound 5 of Exanple 5 was determ ned as
descri bed for conpound 1 in Exanple 6 and a half |ife of 11 days was

cal cul ated. w&oosm4obsxanpl e 8 Stability of conpound 3: pGTYCHB®00304 -
stability of conpound 3 of Exanple 3 was determ ned as descri bed for
conpound 1 in Exanple 6 and a half life 4qf 21 h.was cal cul at ed. 15
Exanple 9 Preparation of a citral rel ease preparation A), containing
conmpound 3. 20 The enul sion according to table 2 was spray dried
accordi ng to WO- Al 9716078 yielding 2 gqyder containing citral diethyl
tartrate 3 at a 1%/ evel. 25 abl

Ingredient parts Solids dry

w2ight

compound ({3}, 5% in 90.90 20

vegetable oil

Kelcoloids 1.60 0.35

Capsul’ 68.20 15

maltodextrin 293.8 . 64.65

Water 545.50 00

5
Example 10

The ingredients listed in the Table 3 were mixed in 2 quarts
of water and were stored in the refrigerator until the time
10 of testing. The samples were tested 24 h and 72 h after the
preparation by a group of food technologist specialized in

beverages.

15

20



WO 00/ 04009 PCT/CH99/00304

16 . Tabl e 2 , I ngredi e
parts - wondoyod 609 dry PCT/CH99/00304
wei ght conpound (3), 5%17| n 90. 90 20
veget abl e oi l Kel col oi ds 1.60: 0. 35
Capsul 68. 20 15 mal t odextrin
293..8 64. 65 Wat er 545. 50 00 . 5
Exanpl e 10 The ingredients Ilste,fillﬁ1 t e Table 3 were mxed in 2
guarts- of water and were stored in the refrlgerator until the tinme 10
of testing. The sanples were tested 24 h and 72 after the preparation
by a group of food LfK##Kﬁ4gﬁ%H%—sﬁee+a%%f?ﬁr+g—————beve§ggg§—*——~—&5

ngredi ntrol

sugar 175.0 g 175.0 ¢

citric acid 4.0 g 4.0 g

Art. Lemon flavor 1.06 g 1.06 ¢

£183555Y

release pfeparation. 0 g 0.53 ¢

A)

T The flavor used is a commercial lemon flavor of

Givaudan Roure Flavors Ltd.

5
The panelists judged sample 1 to be slightly preferred over
the control lemon beverage after 24h and to be greatly
preferred after 48h and 72h.

10

Example 11

The ingredients listed in the Table 4 were mixed in 2 quarts
15 of water and were stored in the refrigerator until the time
of testing. The samples were evaluated by a panelist trained

to assess the various attributes of lemon.

20



20 WO 00/ 04009

PCT/ CH99/ 00304 . . 17 . .
Table 3 wo-66/04000 | NOr edi ent Cont r ol - SapeteBdN0304 -
sugar 175.0 ¢ 175.0 ¢ citric acid -
4.0 ¢ 4.0 ¢ Art. Lenon flavor, 1.06 g 1.06 ¢
#183555[ err]) rel ease preparation 0 g 0.53 ¢
A) [err] The flavor used is®a comercial | enon flavor of
G vaudan Roure Flavors Ltd. 5 The panelists judged sanple 1 to be
slightly preferred over the control TeEABnd beverage after 24h and to be
greatly preferred after 48h and 72h. 10

Ingredient Control Sample 1 Sample 2

sugar 175.0 ¢ 175.0 ¢ 175.0 g

citric acid 4.0 g 4.0 g 4.0 g

Art. Lemon flavor 1.06 g 1.06 g 1.06 g

#183555"

release preparation 0 g 0.53 g 1.06 ¢

A)

Y The flavor used is a commercial lemon flavor of

Givaudan Roure Flavors Ltd.

The panelist found that the use of relezse prepzration Z2)
enhanced certain desirable attributes of lemon, especially
when used at the level of sample 1.
10 Sample 1, after 24h: showed enhanced sweetness over control.
Sample 1, after 72h: displayed stronger candy, lemon peely
notes (which are two important positive
attributes of lemon flavor).
Sample 2, after 24h: showed enhanced sweetness over control.
15 Sample 2, after 72h: showed a stronger citronellal note
(characteristic of lemon) in comparison
to control.
At thz level of sample 2, some increase in negative
attributes such as bitter and astringent tastes were
20 observed, |



Exanpl e 11 The ingredients listed in the Table 4 were mxed in 2
quarts 15 of water -and were stored in the‘refrigerator until t@gn%4a§m4
of testing. W@004P83 es were eval uated by a paneli st trai ned?¢T 3

assess
the various attributes of |enon. 20 WO 00/ 04009 -

PCT/ CH99/ 00304 19 18 -
Tabl e 4 I ngr edi ent Contr ol

sugar 175.0 ¢ 175.0 ¢ _ 175 0 E‘“‘H“I“(lmﬂmﬁ\ﬁ |d
4.0 ¢ q?é?ﬁb 4.0 ¢ Art. Lenon

1.06 g .06 g #183555[ err] rel ease pfeﬁhr i dn 0 g
0.53 g 1.06 g A [err] The flavor used is a comerci al

lemon flavor of pjcargdugddanaRows rardds2ve $okhtha

wherein R; and R, are the same or different and stand
for H, straight or branched alkyl, alkenyl, cycloalkyl,
aryl or aralkyl. o

10 2. Dicarboalkoxy dioxolanes according to claim 1 wherein R,
and/or R: are C; to Cye—alkyl.

3. Dicarboalkoxy dioxolanes according to one of the
preceding claims wherein R; and/or R, are ethyl.
15
4. A citral release preparation containing a
dicarboalkoxy dioxolane according to one of the

preceding claims and a solid carrier.

20 5. A citral release preparation containing a mixture of
dicarboalkoxy dioxolanes according to one of the claims
1 to 3.

6. A citral release preparation according to claims 4 or 5

25 containing a solid carrier.



The panelist found that the use of rel ease preparation A) enhanced
certain desirable attributes of |enon, especially when-used at the

| evel of -sanp@ododo®0 Sanple 1, after 24h: SREDCHOBION e
control . Sanple-1, after 72h: spI aye | enon peely
notes (which are two inportant pos |ve Q!@[M‘IH Mm enon flavor).
Sanpl e 2, after 24h: showed enhanced sweet 15 Sampl e 2,
after 72h: showed a stronger citronellal note

(characteri st

Comerarter st 8 oD rklegRlPalieRlheion achnEding ciodSinen ¢ Miod i ve
attributes suchcoasaihihyesin anhpsadktingesagentt.astes were 20 observed.

WO 00/ 04009 PCT/ CH99/ 00304

19 CLAI M5 1. Dicarboal koxy di oxol anes of formula I:

[err] 58. A cuhetrlei neRp#se | paapbRidon acwrddiagsane ome doff ertent and
stand 5 claims 4 to 7 containing & flavor compound.

9. A citral release preparation according to one of the
claims 4 to 8 wherein the solid carrier material is
maltodextrin. '

10 -

10. A citral release preparation according to one of the

claims 4 to 9 wherein the solid carrier material is

modified starch.

15 11. A citral release preparation according to one of the
claims 4 to 10 wherein the solid carrier material is gum

arabicum.

12. Method for ©preparing a flavor release preparation

20 according to one of the claims 5 to 11 by granulating
the dicarboalkoxy dioxolzne of formula I whereby a
fluidized core material is sprayed with an emulsion of

the dicarboalkoxy dioxolans of formula I.

25 13. Use of the citral release pvreparation according to one
of the claims 4 to 11 in citrus type beverages to
prolong the citral characteristics thereof.

_—

This Sheet Has Been Rep

LT
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REPLACED
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for H, s‘.t-rai ght or branched al kyl, al kenyl, cycl oal kyl, ar@gﬂé{;EMENT SHEET

aral kyl. - 10 2. Dicarboal koxy di oxol anes according to clgj 5%'[13
Rlerr] . and/or R err] are (Jerr] to (Jerr]-al kyl. )
Di car boal koxy di oxol anes accordi ng tg, one of the pr ece&l r? cl ai s
wherein Rlerr] and/or Rerr] are ethyl. 15 4. Acitral rkleaje 0|
preparation containing a di car boal koxy di oxol ane according to one
of the preceding clains and a solid carrier. 20 5. Acitral
rel ease preparatiop copntajning a m xture of .di car boal koxy
di oxol anes accgrdiggcigrﬁiﬂer%?eﬁ?e pcrle:?iaﬁﬁgm“ accorgipg %o Cflamsé X cPtral
rel ease preparati ogoAtediiidIn @nechobibatiny agerb. containing a solid
carrier. 20 7. Acitral release
preparation according to clains 4 or 5 cont ai ni ng an encapsul ati ng
agent . 8. 8A CAt riltriadl el a3ee MAfetiairanion CaEdbfdini® Bheoft e the

5 claims 4 to 7 contazining a flavor compound.

8. A citral release preparation according to one of the
claims 4 to 8 wherein the solid carrier material is

maltodextrin,
10

-10. A citral release preparation according to one of the

N claims 4 to 9 wherein the solid carrier materizl is
modified starch.

I35 11. A citral release preparation according to one of the
claims 4 to 10 wherein the solid carrier material is gqum
arabicum.

i2. Method for ©preparing a citral release preparation
20 according to one of the claims 5 to 11 by granulating
the dicarboalkoxy dioxolane of formula I whereby 2
fluidized core material is sprayed wii:h an emulsion of

the dicarboalkoxy dioxolane of formula I.

|35
w

13. Use of the citral release preparation according to one
of the claims 4 to 1l in citrus type beverages to
prolong the citrazl characteristics thereof.
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5% %lains 4 to 7 containing a flavor conpound. 9. A cigfr\ release:
preparation atcording to one of the *clai'rs 4 to 8 wher@gmpghe solid
carrier materi RCEB HHOHLD DUBIROTIAL PROPBRTY ORGARIZATIOR | | ¢ O
preparati on according to one of the oo PN, ein %& Lid
carri er INAERNATIONAL APPLICATIQN RURLAHED UNPER THE PATENT CRQPERAZION TR )
pr ep sl beaidsd idh O@shasanie of (Nd |y mblabdEraichn kihiher e nWOmomobylv/
carriter ar abi gum . o or prepafing
a ci traﬁw{g@azé}e&%lgr&l}e}%%r a3|50n 20 AT @D dgergitingl Rublicathe Daf: t ey Jahay 3980 (57.00.60)
11 by—granutatiny the—dircarboatkoxy droxotanme—of —formola T Waer eby a
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