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I nvention is the provision that the final product does not contain
ant i oxXEXAMRLES 18 he car bohydrate matrix being sufficient for the first tine
to ffrevent oxrdatlon of s ra drled fixed essentlal orls durln stora e for
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conpose regul ar-si zed droplets. The ntsted solution is
|ntroduced usual |y through the top of a drying tower or chanber. Heated
air is fed into the chanber so that as the droplets fall fromthe top of
t hesschanber evaporation of the liquid phase or drying occurs. The product
Is collected froman outlet port. Exanples of spray-drying apparatus are
t he Anhydro Dryers (manufactured by Anhydro Corp. of Attleboro Falls,
Mass.) or the Niro Dryer (manufactured by Niro Atom zer Ltd, Copenhagen,
Dennark) 35 Spray-drying is preferably enpl oyed usingfl avorant
confalnlng carbohydrate m xtures having atl east30% preferably at |east 40%
solids which when dried using an outlet tenperature normally below [err]
t here can be obtained dense, oxidative resistant fixed flavors. A solution
to the problemof how to optim ze the inherent poor fixative properties of
pol ysaccharari des or other higher nolecular weight materials is solved by
conmbi ning the high nolecular weight nmaterial with filmforners and nono and
40 di saccharides high in maltose. The nono and di sacchari des are at | east
50% and preferably all maltose to increase the structural integrity of the
structurally weak high nol ecul ar weight material which is normally
mal t o-dextrin. This conbi- nation forns unexpectedly dense substrates which
are relatively non-hygroscopic. It appears filmformers and | ow nol ec-
ul arwei ght materials, such as naltose, beneficially affect thefixation
qualities of the high nol ecular weightémalto-dextrin materials. 45 The
addition of from22%to 50% nmono and di saccharide wherein at |east 50%is
nmal t ose and the conbination of from10%to 40% by weight filmform ng
carbohydrate such as guntarablc mnth the 2596to 6096nalto dextrln gi ves a
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| east 0.5 g/cc, preferably greater than 0.55 g/cc, and nost preferably 0.6
g/cc or greater. This material has gpomdgegsBiry absolute density (neasured
by helium pycnonmetry) of 1.15 g/cc or greater, preferably greater than 1.25
g/ cc andairtersgerahi@e in {he 8d°dr WG rangk. B fddmulatigisepray dfilewaes@r bohydrate m xture forns
a matrix around the individual particles of flavorantpreventing their |oss
on storage. \Wereas normal spray-dried particles have a free flow bulk
density of some 0.J]20 to 0.3 g/ cc andEXAMPEEmaj EXSMRLER p@tAMPLEy pf 50%to
90% of the matri X, [coMfostieN, Aparkl | €0 [car bonydrare m xtufe of TS| i nvention
hasafreeflowb"/ eny—;l—ef—at—h-eaet—e% 3 .6 g/cc or
grester and a voi d NIO<PUEd PRI YA df | s thian 20% pleferably | ess than
10% of the total dpodey-1@imaliedeparti ¢l e v unel Thite fre¢edonf+ompoids in the
spray-dried produdigafadedi s i nventiton 55 i : rate
surrodnds the partji cl es of fl avorarn i i
nmeans for the fla|fht to escape filrom%he c
di fference in voi dLetonQliiunpreserved eagi

a Al o ilfa a

1 and 2

with Figures 3 anggy The qual Tty Of  eqga , ' asured and
quantirdied in sevgra vvays in the f i EP Of 545 632 B1
O | load. or flavqresofsitesdi n yej gh [

bydi ssol vi ng t he rtﬂamulonaindolds stilli ichis
then vol unetrical ljg, RB&styIfd and re a3 'gge i ginal ffavor amount
(hydrodistillation W|tht'he Clev- e i ap) . Surface, or
unenc&bsul at ed. oi|® M8k ght per ¢ent) %% | he

r does not
the citrus

encapsul ate with cdzupgéle mng@gwii c 5
di ssol ve the matrifRsds ity hexane);
oil content by UV -
spray,dried fi avor & PIEESF 568 : of 0.10%
or nore of an unpresfterVnﬂOfl(zmtzs oi IUnacce;tmteprUubmnbtablel IUnaméptdm st abl e in
storage. i di zed surfaceort—wtt— T nparT—odor, arome and—ftavor of the
prepared beverage. Absolute or True, density of an encapsul ate (in al/cc)
can be neasured using heliumgas as the picnonetric fluid, to and there
ar e Cedner EhdpsuiateStabilitirwa cvalwhed ibgneduring p6 dulfkcs oi]) ity et SiBtakeIindN Queeptabliity hiry beverage
densi t i esixstbrecittbughthedrdiciteattisnttsnparatirecégimens Utictepmblequealitpaan be dhbractgis@ies 8 ftéybameyt’ 0
find t heflapswitesolverfiedlavornotehe particle. A fuller particle with I ess than
20% preferably |l ess than 15% and nost preferably |ess than 10% voi d space
i s mechakagelety stronger and nore desirable. M croscopy can reveal

sob4pent

strucfural _and m)r hoI ogi cal features of enc | at ed parti cl es .
surface ir 'eﬁ R’%se ”§“ d'ﬁ’ﬁ gy ?ﬂ"IE’ ‘
uni f or m t %ﬁ;lz ﬁpr ! 'f Hjwas t
dl V d Zer, emus ied avor SO utlon mac GCIa 'SG elal'
' n at"¥ R XH&M or @’t é%'o 2t 1
ate | n u ta | n nmeg

neasure of natrlx perneablllty to oxygen and t hus related to the OX|dat|ve
stabfllty of an encapsul ate. The encapsul ate can be placed in a
hereti cal | y-capped gl ass bottl e and exposed to an el evated tenperature
(e.g. 140F [err]) for a standard period of tine (e.g. 1 week). If oxygen
contem is nmeasured initially and after storage, for exanple by gas

chromat ographi ¢ anal ysis of the headspace above the sanple, then the 20
anount of oxygen di sappeared (taken up) can be cal cul ated on the basis of

t he encapsul ate oil content and thus stand- ardized. It is assuned that the
bottle; stopper; or matrix either do not consume oxygen, consune a
negllaibly smal | amount, or consune such anmount that can be corrected by
running a blank sanple in parallel. Set out hereinafter are exanples of the
i nstant process outlining the nmethodol ogy proposed therein. A prefered
enbodi ment of this invention is a spray-dried fixed flavor having a free
flow gensity of 0.5 g/cc or greater, 25 preferably 0.55 g/cc and nost
preferably 0.6 g/cc or nore and void volunme of |ess than 20% preferably

| ess than 15% and nost preferably | essthan 10% conprising from 10%to 20%
totally antioxidant free and preferably preservative free essential citrus
oil, from1l0%to 30% preferably 15%to 25% and nost preferably about 20%
nono and di sacchari de, having at | east 50% nmalt ose and nore preferably 80%
or nore maltose and nost preferably all maltose, from10%to 30%
preferably 15%to 25% and nost preferably about 20%filmform ng gum or
nodi fi ed starch, preferably a nmgjor 30 7anount of which is gum arabic and
nost preferably all gumarabic, from20%to 50% preferably 25%to 40% and
nost



pr;ef erébl y about 33% mal t o- dextr | n, from1l1l%to 20% preferably 5%to 15%
and nost preferably about 10% fr ugpgisdsege gl i ds, from 1% to 5% pol yol ,

preferably glycerine and nost preferably an anti-caking agent.

EXAMPLE 1-3

35 Seviempdrat@geeas20e*E to/a35°€ (96UMo 100.763.am ne the effect of prior art carrier
| oadi ng upon the stability of

conpositions and the anmount of essenti al

oi |

encapsul ated citrus oil. The follow ng fornul ati ons_were prepared by

di ssolving ¢r dispersing the carrief in warmmwater at [e¢mXAMPEA Pl e-fol d,
col d- pr essefichFITRENTh paried T TOUT _any G0EH n AR TR gL SRy iaE 3T V- ati yes was
added with iW@—&b@-ﬁp@p&-@d—J—ej—J@s— i j A RosS
(nodel ~ 1 OO yoIesI0SMRRRERWN i xer - 40 [emtfLifijer at ®bout ,0064'??Pl\/Lfor 10
m nut es. Hohﬁiglenhlmem&r&%wpwamdaﬁo&)l i n asl aor at ora¢- scal ¢ spneg/-dfyer
(Anhydro, mbaglon hidddcohtahiate £08R1 Y Plfat eqgtorfi zer ajg 17,000 RRA4 Iplet air
t enperaturefwas kept at 150C, resulfing in tlhe outlet 45{50 55 6 EP O
545 632 Bl aﬁ?"‘f"@ﬁ’fgerature inthe [¢rr] 8o 94oC rarffe. The¢ fortll afi ons
spray dri ed}]Megnesiuntbipéiciatiss 1 EXAMPLE 2 EXAMPLE 3 Conpgsitimé, |n parts:
N- Lok nodi f i ggeefgpod starch 18 16 Lodex-10 | to-glextfin

18 s 6 10 GIm Ar abi d -

- Yieteipat er 60 60485 70
Lenon O |, Yigmoe Sibua@eberved 4 8 3 T2 al

100 100 0015 Y SotTTadsShdh 1 eed

40 o 30 %oill 1oad i solids 1009,

20 2 %eqigsiBife’ density, g/cc 0. 37 4%8 36

- 3\8 % oil load in soli8$ sur f ace oi | 0.01 15.7 0. 17
0.204[err] 4 meg/ kg oi l 840 971 2p2

Accept abi | i 1?‘?&%}% er 12 wks/90F [enr] Borlderline Stilfl Ac%e. Still Acc.
25 . after }'9‘?99["‘?9)"91"“ Unaccept abl ¢ Unaccegptabl e Unacgept o]
Encapsul at eJ %tsarfacé oit y was eval uat ed Lby measuri ng % surfage 0i0.99 okygen

upt ake and Cppké ol in dry beverage m X stored throyggh e ihdicated
tinme/tenper Péz me&lkgta{' é L.t_y_r;a-n_be_(;k.a-r-agé-tleu-.sed as a
"terpeney” {AEORBOIN t h sol vent-like|flavor rotes. Exanpl ¢ 4 35 Thg Lenon
oi | s rom Ex f@bﬂﬂwklﬂw:@?-m)? encapsul at ed ugi ng the car bohidemtr carrier
conposi tion pafﬂe|11Wr/§0°i= \{_q%i on. The ilngredients were di ssdolxcg%a% br evi ousl y
i ndi cated. | i i a-Mant on--Gauldn-honpg- enizer
at 3,000 psig (207.7 bar). The enulsified flavor solution was dried in a

commerci al -scal e dr

er (Anhydro,

Mbdel

14)

usi ng rotar

at om zer

at

8, 000

RPMP | | dhereawas np ghiggiiqngls fevelopment gipgdiged off-fvpr) and g sample qyalityayas pamparghigitoghef a
out |l et Gog'pﬁlra%ample prepared with BHA-preserved femon oil.

E PL

40

The raw materials were combined and processed as in Example 1-3. The citrus oil was California single-fold, cold-

s pressed orange ¢il. For comparison, oil was used without any added antioxidant preservatives or with 0.5% BHA anti-

60



45 50 55 7

EP 0 545 632 Bl tenperature was [err] to [err] (96.7 to

[err]). EXAMPLE 4 Conposition, in pgpo%4s 632 Bt % Dry basis %d.b.
car bohydrate Lodex-10 malto- dextrin 14. 2 40
14. 9 Hi gdxidivi (as inglieat&aeiow)Syr up, (81% nal tose) 8.6 24
10.6 10 Lenon Jui ce Concentrate, [err]Brix 4.6
13 8.3 Gum Arabic 8.1
23 9.0 Magnesi um Hydr OXEH&MPLES | EXAMPLE6 | EXAMPLE7
8- S gycer ol Composmon in parts:
48.5-Lenon QO I, unW&‘Md 16 16 -
7.2 Total Corn Syrup Solids 16 16 100
100. 0}2 PevaiArigils 1 n feed . . 27
45.8 % oil load in|solids
15. 7 % noi sture Water 60 60 70
4.6 Bul k density, [Prange Oil 8, unpres. 8, w. BHA 3, unpres.
0.54 25 % surface [BHa No Yes No
0.09 ferr] uptake, rreq/ kg oil
85 Acceptability 30-"tl - after 12 WRs/ err] 100 100
Accept abl e - aft er|%sdiddin feed | 40 30
Accept abl e 35 E@gingadmﬁdgo obj ect i onall e| devel gpnment ofygoxifdi zed
off-flavor, and th |l e quality was conpagable to fhat of ajconparable
sanpl & prepared wi %‘I % reserved | enon 8 EXAMPLES 5-7 £d° The raw
mat eri al s wer e conf@zupidkeametyygoibcessled aszeen Exanplie4 1} 3. Téw® ciftrus oil was
Calfornia single- ,Q,Eégtab,ﬁ Td-—pressjegd orangejoi t. Forjconparisgn, oil was
used wi t hout any oxd-dant—preservatves—or—wW-th-0-8%-BHA anti- 45
50 55,8 EP 0 54 %?‘sizﬁf’ngi(%@ (‘éf?c‘ieﬁfa‘?"mt il AR ol nacesRiaRipl £ 5
EXAMPLE 6 EXANMPLIE affer 3 yr/70°F (21.1°C) Unaccept@aenp d'ssepiale, | Umcgeptable :

30 The spray-dried samples with the unpreserved oil on standing developed an oxidized, a typical off-flavor with sharp,

spice-like pungent character which was unacceptable.

E PLE 8

Orange oil from Example 5-7 were encapsulated using the process and carrier composition of this invention. Homog-

enization was carried out in a Manton-Gaulin homogenizer at 6,000 psig (414.4 bar). The emulsified flavor solution was
dried in pilot-scale spray-dryer (Niro, model Utility) using rotary plate atomizer at 15,000 RPM. Inlet air temperature was

50



N-:Lok ét arch

16. 8 oBxampefur e

5.1 Bul k den5|%y

0.55
0.04 2
35

%s

55

10

16 16 Corn Syrup Solids

16 16 - 10 EPO0 545632 B1 Gum Arabic -

27 Wt er 60 60 70
Qangengtpawc and the outlet tempergture wag)in the 94° to 973C rapge. BHA 3, unpres. BHA
No Yes No 15 Tot al
100 100 100 % solids in feed 40
40 30 %oil load in solids 20 EXAMRLE 8 20
301; [ ] Composition, iHpéné: raCe orl % Dry basis | % d.b. of carbdBydrte 1-9

err Kg ot 262 164

Acceatablh‘ﬂﬁ”ﬁg??gggi mks/[err] Uhdccept abl e Stil A&ge
Unaccept abl |&iigh-Mgitase Corm Syrup, (8% naiiqse)] UﬂaftcePt abl e 25Accept pbl e 92
Unaggept abl{@um®rabic The spray-dri ed samgd es|{with tfee unpreseread ouil on
st andi ng ds i a tlypi off-flavgr with{sharp, Spice-Iike
pungent ch \b‘?an?g‘ﬁ"ce % V\gséﬁ%écce tabl'é. EXAMPLE 8 35 Og%ge oi | from
Exanpl e 5- 7 Glweere! encapsulated usi ng the protess and carrigr c®dposf ti on of
this inventiwm,r Hormg eni zati on s carriefl out in a Manjon-gxsul ifn
ho enizer 414. 4 bar The emul sified flayor utfi on was
dringg in pl geO:P egrg)“t’egjv(dt\zer '?’o model  Urjlity) using r%gjary pl ate
atoni zer at TQ‘S' 000 RPM Inlet air terrperatu e was1%0 45 50 5%009 EP 0545
632 Bl [erl‘]%édius["ﬁééd] and the outllet tenpefature was in the 4eerr]|to [err]
range. EXA sition, in parts: % Dry bagis [Pod.b. of
car bohydr atje ?If“ ?%Qmal t o- dextr| n 14.8 s 48
15. 6 Hi gh- N@meislee Corn Syrup, (81%/|maltose)| 7.5 i)
9. 240 Bulk déadity) ghicabi ¢ 5/8 o055 19
6.4 Orange %E QEOlncentrate, 65Br i |x p. 5 8004
3.8,4 ycerdl )
0.8 Wat er |Ozuptake, meg/kg oil 34
' 57.5 15 Oange QT, unpreserved
6.7 Total 100
100.0 % solids in feed
40 30 %oil load in solids

ample 5-8 encapsulated using the process and carrier composition of this invention. Procedure
g\d apparatus were analogous to those in Example 4 except a commercial sized spray-drier was used. Inlet air tem-



[érr] t'thake, meq/ kg 0i |
34 30 Exanple 9 Orange oi
and carrier conposition of

from Exapplosabesk encapsul at ed usi ng the process

this invention.

Procedure and apparatus were

anal ogouserdtuwe wasG4@F tor345°K SITP.N € 121178080 pind the auwdiphai teoperature waetT8¥ o B7FI81. BC 1085%C).

used.
[err] to [err] ([err] to

Inlet air tem 35 40 45 50 55 10

Terr]),

EP 0 545 632 Bl perature was
and the outlet air te

nperature was [err]

to [err] ([err] to [err]).

CQumpitiei it pats; i n par

EXAMPLE 9

EXAMPLE 9 Lodex- 10

mal t ofdextrin

Ar abi c

Jui'se Concentr at e,
Orange QG |,
53. 4 t al
43. 8 &foi
noi st ure

0. 65 % surface oi

60.0 25 Acceptability - af

[ err] Bn
unpr eserved

| oad in solids

- frodex- 10 ridito-g@trih 0S€  LOT

. 8.8 10 .
figh Maltpse Corp Gy Sgfcs
GumArabic 7.0 \Wat er
Orange Juice ConcenirQQ 69’8%%
4.3 Bulk den
Orange Oil, unpreserved0. 04 |
w,{e, 12 wks/[err]

n WasS—Ro- Ch Q

Glycerol

grr] nMpta

| SYi4dH S
83
8.8

ol i gs i n
Fltyp%yc
St|é3|4AC

hl @
T O

L4 —an
LI 4 |

ol i ds 8.3 Gum
Orange
0.9

f eed
%

(9]

ke, neqg/ kg oil
C. after 1

yr/ [ end] Still Acc.
oxi di zed off-flavor, and t
sanpl e prepared by extrusi
Pat ent No. 3,704,137 and t
Orange Dry Flavor 40 (%
45 2 Orange oi |

| bs. [226.75] HMCS, dry
5937 [ 269. 30] Enul gur
624.9 [ 283. 45]

25

W@”sanple quallty”mé
Breoligie dg@gul ati on f ol
Becoil R stisd - 35 Exani
w%msya ) LKI(DB)]
16.0
Balk densiipeét 65) 19
29rd06 gum ar abi c

O, uptake, meg/kg oil

0
3 C(jJT[.,

gOWi‘W@pt

0 0383
0. 0 0,462

60.0

Par ab

h
l e ﬁQ,P;E
w . (

499, 943

devel opnent of

le to that of the
teachi ngs of U. S
servative-free

Is) [kg (as is)]

[ 226. 75] 499. 9
[ 269. 30]

[ 283. 45]

/

4. 9

Acceptability

- after 12 wks/90°F {32.2°C)

Still Acc.
Still Acc.

- after 1 yr/70°F (21.1°C)

30

There was no objectionable development of oxidized off-fiavor, and the sample quality was comparable to that of
the sample prepared by extrusion encapsulation following the teachings of U.S. Patent No. 3,704,137 and the same oil.

Example 10

reservative-fr nge Dry Fi

wt(DB)

lkg(DB)]

wt. (asis)

kg (as is)]

Orange oil

50 Glycerin

Total

HMCS, dry {Satinsweet 65)
Emulgum 29,000 gum-arabic
Lodex 10-malto-dextrin

Orange Juice, 63.4 Brix

499.9
593.7
624.9
1031.0
62.5
3123

[226.75]
[269.30]
[283.45]
[467.65]

[28.35]
[141.66]

1031

499.9 Ibs.
593.7
624.9

62.5
492.5

[226.75]
[269.30}
[283.45]
[467.65]

[28.35]
[223.39]

0

3124.3 Ibs.

[1417.16kg]

3304,

5ibs. | [T498.85kg]

&5

Anti-caking agent: 0.5% TCP
H20 421 gallons (1593.66 liters) = 3502.7 Ibs. (1588.80 kg) Batch Solids 45.9%.
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Lodex 10-nmalto-dextrin 33.0 1031.0 [467. 65] 1031.0

[467.65] 50 d ycerin EP 0 545 632 B1 2.0 62.5 [ 28. 35]
62. 5 [28.35] Orange Juice, 63.4 Brix 10.0 312.3 [ 141. 66]
492.5 Add §URP@atBOD warot katch water (approx. 110°F [43.3°C]) undet @@taton. I8k 4dd3 ofidx < 0-maltodextrin

[ 1417. ar@lbigh mammrrﬁyﬂummhds (MG BripgighatdhF 160°F (71.1°C) Apd Hold das RG migutesgRass the gatdhos

TCP [e ghvRBw mma@o'pmq% d glycpgapwhite theaatch is et andd c%‘?&!qh
N |
EZFFBSQ@BO.T@"& e‘§6f°f“a°sf f °p(9ér°’ t he batch to 160F [ er H{e a
g'sd’ e wwaﬁﬁr&%pr%e@gegarom B4 g gy ©
RIS 1 lqh res I?ln\f tét aind t It |
”‘ﬂéﬂiﬁ? :s{?ul'ct % emféa é%"igpi% iiﬁ#ﬁ:% ﬁ?@m&i %fié’&i, ﬁ"e:a: é‘ise%sg' |
] dryi hx -
.a(dslonmﬁe e cﬁk,aimesa P8 Druh oy e il a@reatiol G ocour.

t enper g&a&t&m 5 Eéé ubstafdlof 4 deR&itl oo dtd S5 cc Btd aph RS the 18aseleteliéts kfect el N
Si X how]ameﬂ;vod‘myl ng the noisture of the fixed dry product ranged from2%to

4.5% and the free flow bulk density fromO0.57 g/cc to 0.70 g/cc.

Spr ay- Biagplegl appears to be the nethod of choice in the present invention.

Q her drying techniques conprom se the 10 integrity of eitherthe structure
of the substrate or the presence of the volatileflavorant. Freeze-drying
results in a product wwth a porous substrate fromwhich a volatile would
easi®y escape. umdrying requires mapintaining fairly high tenper- atures
for prolonged periods of time during (WP e bess latlhsiasis | [desfight |l oss from

vol a¥ili zation mm@e@nqﬁmésaoaw@n oCCUr1s.05pr ay} deo0 g |7kt 4 substrate of

a density of at nd .app s to ve 1h del eterious
effect on the vp @\aﬁa}t"% gi(r;?tv;l %gs Exgg?%ol e 119%(?%5% ?}?%3?%%& s Ibs. as
is kg as is] @m@ebml (no preserpia®ide) 200109bsp | [90.72kal |160. 0 | bs.
[ 72.57 kg] Hi gh|héabhesn (IQeéxHO)Syr up, 8%zl i ds| s30lPd) |[140.68%f- 16 | bs.

[ 106. 41 kg] 25 Gum Ar api 20.0

200.0 I bs. [90|F¥*Ry] Malto-dextrin L Ofex 10% 2001bs. | [99%kg) 330.0
| bs.so [149. 69 kpPrangeyidess & Brix 10.0 153.8 Ibs. | [[§9.76 kg] 20.0 | bs.
[ 9.07 kg] so Orange JU|‘5<'B0—65 BoveaIbs. | [@o822 ka] 10.0

153.8 Ibs. [69) 70 kgl 199, 0% 1008. 4 [498. 22 kg] Anti-caking
Agent ni-caking AgSMEos 35 General Bt ceduh'e' (forl 45% solli ds feed) 40

Meter 135 gallons (1125 bs. 1511.03 liters (510.29 kg)]) of water to m xing
tan Start agitators and add the gum arabic and the nalto-dextrin. MXx
until a unlformsuspensmn I's obtained (if possible, also recircul ate).

Heat the &Ll etSh] (71.1 - [err]) to dissolve the solids and

t hen c0G ' the high-naltose corn syrup, glycerol and orange

j ui gg. Atmtev m ngf g@zs% ﬁnﬁ i3 i(d18 28Tkoy]) Snkte Frixing hie RRF 3Gidtors IRIREGHY gt ( 2
St ag€s hratlid¥nd tHalha il b oY@ RYbn 4Ubtalbd (# PSLEIHIE Q3O reBfzLigte) HedBindmixré. 4
bar )t @& 1601 1B0E71eIMsk 210pH didsoke B3 sAids KRHRA Edobtb 9OF (324FC) A8 the high-RraltobScorEgrup,t han
4 m cr giycerof3ad orgingd fuite. ASd thejoririgeoilfatd dnBakinip enixtatidispeis anbomaginiza (e siagyspthroGghiMinton-onN s
50 Gaulin Homogenizer at 2000/6000 psig (138.8/#il4etbar] origye s brovision haviry A0 Essprdinlio]l droplet size less

45 than 4 micron. Spray-dry using the following conditions:

Spray-Dryer Conditions

Inlet Temperature: 170°C (340°F)

Outlet Temperature: | 95°C-100°C (203°F-212°F)
Feed Solids: 45%-50%

50

12



Qutl et Tenperature: 95C-100C [err] Feed Solids: 45% 50% 55 12 EP
0 545 632 B1 Finished Product Fix EPO0545632 Bt 16. 0% Mbi st ure

4.5% (3.5%5.5% Density:free flow bulk density 0.66 g/cc (0.5-0.75) 10
Hel i um density: 1.35 g/cc Solubility: Excel | ent
Appear ance: Free-fl ow ng powder, no |unps Col or:

yel | ow sh Tast e: Clean, no burnt notes. 20

Phot om cr ogr aphs of t hi EnighedBraduct are shown as Figures 1 anfl 2. Figures 3
and 4°%represent the prigg art product Of|qgo&ar bonydrate mairix of 50% N- Lok
modi fied starch and 50% Lodex nalto-dextyin d| ssol yed in water, enulsified
with<0il and dried in @R“Wﬁﬁ‘fﬁersi mlarto [BOSHPPE PE The |afkof voids in the
product of Exanple 11 i Bensiydreaficatballbensityr (@56 0kal0i5eSf ree dried flavor while
the prjor art product |gegMBéRgt tO0 oXi datdsqpc because of ppor carbohydrate
matri x protection givif goan unaccept abl e duct flavor on|storage. 25
Clainms 1. A noisture an ‘M'ygen stabl e 359‘593 Wried fixed f|avor havi ng a
free flow bul k density|&fpeatnck:east 0. 50 |dFreedipwicgrgwdernwoludpspace of | ess than
20% of the spray-dried|ggi ds conpri si nggabt,,ﬂs@vor ant encapgul ated in a

car bohydrate matrix 30 conprised of [22% to, 45% nono an{l di sacchari des
wherein at |east 50% of e nmono _and di sEfLRIPPUBLMPE al t bse, from 25%to
50% mal t o-dextrin, and from 10%to 35% hi gh nol ecul ar weight filmform ng
carbohydrate. 2. A spray-dried flavor according to claim1, wherein the
filmform ng carboh drate is selected fromthe_group consi Stl ng of gum

ar abi 6" : s Fis progut gr S'T‘?HEI??F '%‘Gséﬁ'?i’r?cﬁglﬁ??& afﬂ &PHF-‘@? "?erPé'P’éBP'w‘S’S;’ :
S e e
£l ZVO; \%%?ﬂ,lr% rior art 9 rﬁ bjec %xnc&a jon ecat\;aqer f ca %tgdr?,te matr Qrﬁaa Vl%nrglvmg
citrugg ‘ %d y-dr e%f”flavor according to any one of clains 1 to

4, in mh$ fhst Ne nono or di saccharide contains juice solids in an anount up
to 20% of the carbohydrate matrix. 6. A spray-dried flavor according to

cl ai m 5, 1. WAoRiurb ahilekydeh biatiie dokaly- Bifbd BRH HSr Vi aGEaXId@ Bulk dehéiP ofefibdsthR503/eE] Ak a void

| enon j ui Cepaébof less tan Lo o the/ sprafvdBidarsafids dbrpasing 4 fivrint aaidied B & darbaliyyiratd et f
cl ai meo 1 t eonfiprigddiotd2%ite4skaniio afd dissiceiseitias dvhérsieat leadl 50%'of tha fralyo a0l dissdchiatidey ie maltose,
accor di ng trom 25%toG0M malko-dektdn, Al flbmt10% To 3Akihigh mblesutaheeight fiirg fornalegscaforhydne®®. 5% t o
5% of a plasticizing 50 agent selected fromthe group consisting of

f 0od- app#-o¥erraysisieq eyl picerding te eiim ' vherdia thaiindorming ratbelydrate s seleeted Gore the IO PrPensisingr .
9. As rayD‘cH“F‘é@b'PIgaWG?ca‘a%W‘H@W'&edéﬁiﬁhé'??é“'ﬁwe%h?ﬁ% 1 to 8, wherein the

t t f %.t0.8% d d fl dj
o any oo kgperies TRorsoring wahin | P2 20Ut 55 JoliaPcs 81 warii 8 o SLoprrt
essenti al Sfrl'at%ncapsul ated in a matrix of 10%to 30% nmaltose, 10%to 30%
film form 'AQpﬁﬁ&rB@M @Joﬁilng ?0(5.{9 $n% oﬁ&%ﬁ&& Qherein the fixed flavor is citrus oil.

‘\_/ 5. A spray-dried flavor according to any one of claims 1 to 4, in which the mono or disaccharide contains juice solids
' in an amount up to 20% of the carbohydrate matrix.

6. A spray-dried flavor according to claim 5, wherein the fruit juice solids are orange juice solids and/or lemon juice
45 solids.

7. A spray-dried flavor according to any one of claims 1 to 6 which is free of preservatives.
8. A spray-dried tlavor according to any one of claims 1 to 7 which further includes from 0.5% to 5% of a plasticizing
50 agent selected from the group consisting ot food-approved polyhydric alcohols and which includes from 5% to 20%
flavor.
9. A spray-dried flavor according to any one of claims 1 to 8, wherein the moisture content is from 2% to 8%.
55 10. A spray-dried flavor according to any one of claims 1 to 9 comprising 10% to 20% preservative free citrus essential

oil encapsulated in a matrix of 10% to 30% maltose, 10% to 30% film forming carbohydrate, 20% to 50% maito-
dextrin and 1% to 5% polyol together with an anti-caking agent.
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.+

dextrin and 1% to 5% pol yo.I together with an anti-caking agent. 13

Fi ni shed Product Fix EP 0 545 63 B Mbi st ure

4.5% (3.5%5.5% Density:free flow bulk density 0.66 g/cc: (“IIHII(HIIH
Hellum denS|ty 1.35 g/cc Solubility: Bxceal | ent
Appear ance: Free-fl ow ng powder, no |unps Col or:
yel | owi sh 15 Taste. ‘Clean, no
burnt notes. 20 Phok Fished Rseflustohs of this product are shown as Figures 1
and 2.° Figures 3 and 4 r&spresent the priqgneeet product of car bohydrat e
mat ra-x of 50% N- Lok nod starch and 39 ‘gg/ol(ggiggsgplto dexftrin dissol ved
in water, enmulsified w ? and dl’ledl manner” simlar| to Exanple 1 1.

The lack of voids in th eﬁ?’%ﬂ%&fpwé‘ﬂk@%‘m Pési’ic(PﬁQﬁ@e a stable preservative
free dpied flavor whil el Hedkandndigr art prcdasycd S subj ect to oxidation
because of poor carbohy o%@grratrlx prot gt | gi ving an unjaccept abl e
product flavor on stor Clains 1. A m% Eure and oxygen stable
spray-dried fixed flavofArhearinery a free fl|6iwefianing rodesnalympsf| at | east 0. 50
g/cc, and a void space [doick:ess than 20% qfenbdagh spray-dried jsolids
conprising a flavorant rell%agpsul ated in a gpr boh drate matrijx so

conprised of 22%to 459% fibtio and di sacchari-ge8e ast 50% of the
nono and di saccharides is naltose, from25%to 50% nal to-dextrin, and from
10% to 35% hi gh nol ecul ar weight filmformng carbohydrate. 2. A spraydried

fIavor accordln to clalml V\/nerelnthefllmf rm carboh dratels .
sel ect®d frk % i kffﬂ%ﬁ’? ”cﬁs': Lﬁ& (‘P;’ eéa ‘he %’gf%
m)dL“H ed na r Simi e elac o sint :lu of nsure pr

to CT ai m HJ me ui‘iﬁgg be&tﬁ: Té trlx n% m& f
added preanu ¥ ao n@g art avor acco

clains,l to eFein the Fix flavor is citrus 0|I 405 Aspray drled

flavor amhgll ng to any one of clains 1 to 4, in which the nono or

di saccharide contains juice solids in an amount up to 20% of the

car bohydrat £mé@irk hné.oxyden sabRBbraydridd fixedtialdr Ravidg a PeadIow slikiaghsiyot &tlleaétinNsh g/co)\laia@didd
the fruit j4paceaf®sd hals202d & tRIspragdriell YbliGLcorPlising S favdebhiDncdpeuladd! ih dicarBohgidrate matrix
sol i dsse 7. dampiiedyf2ebs todths banand disaccharidds wigreinat lasysottvéthemhord had disaccharkdes i$maliasec h
is free of EmeESkty3s vate-ded@in, shd Eam $fe idBH% tigh melecoar vegbtdimdormipgcarbawdratene  of
claims 1 to 7 which further includes fromO.5%to 5% of a plasticizing 50
agent sel2ech ey friegiipvorascaglinginsiainph whesein thrjilpfprming afoolipsimtejeaetectpdfioptiagrque consisting
al coh(éilss and Syl 9%?"&%5"“?’?‘“6%"{ E?%'fle%s‘?e'%“fjl"%ﬁs‘hegﬁ A spray-dried flavor
accor dr'ng any. _one o L sture content from
2% Lo 8% 5%59%“%%?%99@59 Pam | &b TP i IR sl ea e i)
9 conpri si n "ﬂ)’/o to 20% preservative free citrus essential oil encapsul at ed

02 TBLl Xa Qe telbrifty IR LYSFe or bR § & BB ddTAtalB RAnGARPONY T at e,

20%to 50% extrin oto pol yol together wth an anti-caking

1%. A spray-dried flavor according to any one of claims 1 to 4, in which the mono or disaccharide contains juice solids
in an amount up to 20% of the carbohydrate matrix. ’

6. A spray-dried flavor according to claim 5, wherein the fruit juice solids are orange juice solids and/or lemon juice
45 solids.

7. A spray-dried flavor according to any one of claims 1 to 6 which is free of preservatives.
8. A spray-dried flavor according to any one of claims 1 to 7 which further includes from 0.5% to 5% of a plasticizing
50 agent selected from the group consisting of food-approved polyhydric alcohols and which includes from 5% to 20%
_ flavor.
9. A spray-dried flavor according to any one of claims 1 to 8, wherein the moisture content is from 2% to 8%.
55 10. Aspray-dried flavor according to any one of claims 1 to 9 comprising 10% to 20% preservative free citrus essential

oil encapsulated in a matrix of 10% to 30% maltose, 10% to 30% film forming carbohydrate, 20% to 50% malto-
dextrin and 1% to 5% polyol together with an anti-caking agent.

13



11. A spray-dried flavor according to any one of clainms 1 to mﬂ'ﬂ"mlﬂummmm
10% to 20% juice solids by wei ghtepd 5456326dr bohydrate matri x.

for producing a noisture and oxygen stable fixed fl avorant conp05|t|on

conpr its. Agprdylidedsiaep sccartling © afyagnefobelamanytodn centpining U16% de20BRGkigeckolids &y weight bfi tien

whi ch coratbehydeteontria sol i ds basis from 22%to 45% nono and di sacchari de

wherein at | east 50% of the nono and di saccharide is maltose, from25%to

50% ndR: Aprdess feripreduding @ moisBsandoxadsishiigiiredfisiasantoqpositien eppriingtheisfeps aki ng
carbohydrate sel ected fromthe group consisting of gumarabic, chenically

nodi fi ed sﬂ%ﬁ(ﬂ‘l“g ti‘ﬁﬁ'eaﬁsa‘@'fbahyﬁfﬁ'fd Spiytion Nt"%!’sm@‘ﬁ%’;r@d‘f“"di is from 22% %%5% mono and

bo i 2T et
'sBra§p3;3|t o mﬂ% fg?ﬁitg%}?%% URGEPPRIRS o oy ]
Ior tesg ggm'ﬁ?ﬁm v g"é ‘53 fi\ép 39??& (fI?w bul k density ra:;uat13
eas °PERe i 5

o T e o

A process @k g‘?
a solid ba5|s 'S flxe I n the aqueous 15 car bohydrate sol ution.

p I ocegs. Apesekslactddiigo Glhimi 1B inlwhich frof BRIt20%volafle HdVbr&R alshi bhdid iNikdin ﬁﬂd‘@ueous

car #ohy déambKydiate sgutigh.ar abi c. 15. A process according to any one of clains 12
to 14 in which the flavorant is an essential oil free of antioxidant. 20
16. A1 dpamss agcardingde slam t2orckian dhinivihich khe filii farining trsbobwisdris gum arabicl is a citrus
oil. 17. A process according to any one of clains 12 to 16 in which the
mono ARoA erpesesaserigingdRanY PRl cleles 12tp it in whighshetigugyant ig an espepliab il freg pfiagtioxigant o dry
bas®s. 25 18. A process according to any one of claims 12 to 17 wherein the

spray &rl%fﬂ"eﬁsrmgt‘?@a"f‘F%‘éwﬂf’htﬁ“cﬁféﬂ’“%f" §%‘f'\’}ﬁl°1'ves 19. A process according

Ly]FO y one ﬁg:)a:mééz WQ% hlch Prlx aaﬁdg q-\g e%mqua%tfro %_@20%
rml S£ st of'$§i§gms <’?}/A{%%uget rocknet er gegErS]dener Geschmackss!t 81[(?' tnst glnger

% esehsan‘xa%es a%sa?dﬂgwé%qaeeof QRS 1819 $RReRMndlorm gdraé eNEir&ioh g 1PRbAAME VON

weni ger als 20%ler "spr OChget rocknet en Fest st of der ei nen

Ar omagb.0A prodsd aErdingd@dnyloRe & IR 13191s A mhwdma&;f@wéwﬁr@u@ gRleaRiRld cohtit of 294 €
aus 22%+te%. 45% Mono- und Di sacchari den besteht, worin m ndestens 50% der
Mon@- und Di saccharide Mal tose, von 25% bis 50% Maltodextrin und von 10%
bi s 3%aehtahsppichelendes Kohl enhydrat mit hohem Mol ekul argew cht ist. 2.

Spr Ohget rocknet er Geschmacksstof f nach Anspruch 1, worin das fil nbil dende
Kohl eﬁhy‘fﬁuﬁ'@lg‘@ﬁt opd gpuerstafisiabilee spyihgetrogimeter geb hﬁ@sW?‘Essmﬁlﬁét gings rieselfahigen
Gunmi ar a$fhitidiente yer pinpesieneMFAO/MI EkieiRprs BehirprstyoR ‘I"%‘lgé’@lsé?% der sprihgetiorigetentioptstafiee

dav¥n be%ef gingn A' 5'% eslet 1B eel ohlenhydratpaty %‘é ‘&I iet, ﬂ%ﬁ‘f"f 2%26?% ofo- H&‘br 2,
d ?3'1"?’ Moy u ide e SApdPEED 1 1
:‘Mrjtra: 25 :‘E"ﬁ g’%?:hygﬁtr"@?g&”} g pe schmac ksstof f nach o

el nemgd %ﬁﬁ%ﬁéﬂ&g}%&hmﬁ&s i KA@% w?? sen&“a&ﬁ%w&%&@m G pga ﬁol

i st 1% &% G&n?nruar helﬂ@&l &‘flﬂ&[&’ B gn

worln no- oder Disacc arld a feststoffe in einer Menge bis
zu\ZO% bezogen auf die Kohl enhydrat matrlx enthalt. 6. SprChgetrockneter
Ges ¢ hrgacémmpafobinsierciesoAmaqiisttttinach Anspach Noddi 2wédn siérgetiuhdeas Gastioakiastoff ein von kon-

O angenssMefapdanZusatzbiofien iraittherisciestdl snensaf t f est stof fe sind. 55 7.
Spr#shget rocknet er Geschmacksstoff nach einem der Anspruche 1 bis 6, der
frei eonSiihaetosneteGeathoathestallnach eitem der. Angipsiiat & bie B.ovOKMmear aebumiene Geralinagisstel f
nach ei néifsélést Ansprache 1 bis 7, der darQber hinaus von 0.5% bis 5% ei nes

5. Spruhgetrockneter Geschmacksstoff nach einem der Anspriiche 1 bis 4, worin das Mono- oder Disaccharid Saft-
50 feststoffe in einer Menge bis zu 20% bezogen auf die Kohienhydratmatrix enthaif.

6. Sprihgetrockneter Geschmacksstoff nach Anspruch 5, worin die Obstsaftfeststoffe Orangensatftfeststoffe und/oder
Zitronensaftfeststoffe sind.

865 7. Sprohgetrockneter Geschmacksstoff nach einem der Anspriiche 1 bis 6, der frei von Konservierungsmiiteln ist.
8. Sprlhgetrocineter Geschmacksstoff nach einem der Anspriiche 1 bis 7, der dariiber hinaus von 0,5% bis 5% eines

Weichmachers ainschlieBt, der unter der Gruppe ausgewahlt wird, die aus iebensmittelzuldssigen mehrwertigen
Alkoholen besteht und die von 5% bis 20% Geschmacksstoff einschiieBt.
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Ges chnagk Sefdpfeh nafansdnits iz, hRAt %@é@frhmvﬁwmgéd Gloschifdtids@f Burlembd rRBmbask ih a&ing
gebenden  ivaBriged KohioM§Brkiirg geteamh isinspr uch 12 oder 13, worin das
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der Ans 4. Getfebref BachiAsspudh 12/00er 18, waban dad\filohiiistde Kbhlaphydrah@Gdmngarabilemdst.r ei es

at hest sches O !st. 16. Verfahren nach Anspruch 15, worin das atherische 01
ei n Zi t #%dgifahieq nach gigem dey Anspeieife i@ pig firh e dei Aremagtoft Angrﬁlp@nsé'e@szatw@chq@l ishor i n
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st abl e en ALLspnkt humdite et de | oxygene, densit 6 appar -
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d' hydrat es de carbone conposee de 22% A 45% de nonosacchari des et de

di sacchBeveadicatigesnt au noi ns 50% des
45

1. Aromatisant fixe séché par pulvérisation, et stable en présence de I'humidité et de I'oxygéne, dont la densité appar-

ente & I'état d'écoulement facile est égale & un minimum de 0,50 g/cc, et dont I'espace intersticiel est inférieur &

20% des matiéres solides séchées par pulvérisation, comportant un aromatisant enrobé dans une matrice

d'hydrates de carbone composée de 22% & 45% de monosaccharides et de disaccharides dont au moins 50% des

50 monosaccharides et disaccharides sont constituées de maltose, 25% a 50% de malto-dexirine, et 10% & 35%
d'hydrate de carbone filmogéne & poids moléculaire élevé.

2. Aromatisant séché par pulvérisation, selon la revendication 1, dans lequel I'nydrate de carbone filmogéne est sélec-
fionné dans le groupe comportant la gomme arabigue, 'amidon modifié chimiquement ainsi que des mélanges de
55 ces produits.

3. Aromatisant séché par pulvérisation, selon la revendication 1 ou la revendication 2, dans lequel 'aromatisant fixe
est une huile essentielle ne contenant aucun préservatif ajouté.
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16. Procédé, selon la revendication 15, dans lequel I'huile essentielle est une huile de citrus.

17. Procédé, selon 'une quelconque des revendications 12 & 16, dans lequel le monosaccharide ou le disaccharide
&5 contient 1% & 20% de jus de fruit sous forme de matiéres solides & I'état sec.

18. Procédé, selon I'une quelconque des revendications 12 & 17, dans lequel aucun préservatif n'ast ajouté au produit
séché par pulvérisation.
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