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i ncor por at edf flavormits finished food products. The loss of flavor usually results in

' flavor profile distortion or even in complete loss of flavor. Therefore,

- food scientists and application specialists are continuously searching
15 for methods to protect flavors against volatilization and decomposition
during processing. '

Another category of flavor application problems results form
differences in the interaction between the flavor compounds and the
product base. These differences in the flavor-matrix interactions result

20 also in flavor distortion due to the different rates of flavor release during
consumption of the product. Typical examples of this type of flavor
application problems are the change of flavor character and strength in
chewing gum during mastication and the flavor imbalance observed .
when applying standard flavors to low fat products. -

25 . One of the preferred methods to control flavor retention and
release is encapsulation. A considerable amount of effort has been
devoted for many years to provide solid particulate flavoring materials
in which a flavor is contained in the particulate matrix. Various
attempts have been made to fix the flavors in many different types of

30 organic matrices to provide stable free-flowing powders of particles



Several principle technol ogi es have been proposed for the preparation of
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retention and release.

20 To overcome the problem of dissolution of the capsule matrix
during processing in moist environment, fat enbapsulation is
sometimes being used (second category). However, the use of fat
encapsulated flavors is limited to food products that are processed at

_ relatively low temperai:ures, because at temperatures above the melting

25 point of the fat much of the effectiveness of the encapsulation is lost. In -
practice, this means that fat encapsulation can not effectively be used
for controlled flavor delivery in products that are heated above 80°C
which comprises the majority of products that is boiled, baked, roasted,
(deep) fried or extruded.

30 The third category of encapsulated flavors consists of particles
that are water-insoluble and heat-stable. The methods currently being '
- used to prepare such particles are m1cro-encapsu1at1on by coacervatlon
and encapsulatlon in m1croorga.msms :

The encapsulation of flavor oils in heat-stable water-insoluble
35 ° coacervation microcapsules is described in the patent applications WO
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cosnetics (E afy xé%i'ax@f?: Iy (A B.
Pepper man, (T8 5 l?’gﬁlt%é 18R f&g%fﬁﬁc nt roi? eﬁe?gggg%gﬁ%% [.1991]).

However, for W%aééé%éﬂ Ngnaﬁﬁh‘? caleinm salts of algimic peid, PeSHiHEREr heat
st abl ggool ysgenaﬁrgxsi&s CavRihos dhivafee A pmfbulablﬁas %@ﬂa lféé'fﬁr ising in

view of the p rrier proper.ti these for f

f r
conpounds. TPrBPL‘ﬁEéB&ﬁSa?‘lVSﬂ )i o ?gnzpla*né eﬁ%?ﬂ%\ﬂaﬁ% el beads has
been descri besicrabibl SellPdTeShibtadhiCardB T. WmdhbamrsJW@lempsblbht ed to

provide a proguelinhel. 13 59610 PIRAT A B Brib st IDhvilh 8 P Holbl Bt
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20 Mosbach, Adv. Appl. Microbiol., 28,1 [1982]), drugs (H. Tomida, C.
~ Mizuo, C. Nakamura and S. Kiryu, Chem. Pharm. Bull. 41 (12) 2161-
2165 {1993]), vitamins (U.S. Patent 4,389,419), colorings (K. Saito, T.
Mori and K.-I. Miyamoto, Food Chem. 50, 311-312 [1994]), foods and food
ingedients (U.S. Patent 4,507,327; U.S. Patent 4,702,921; US 5,456,937),
25 cosmetics (European patent application 391,803), and herbicides (A.B.
| Pepperman, J.C.W. Kuan and McCombs, J. Controlled Release 17, 105
[1991]). However, for the encapsulation of flavors, calcium alginate or
other heat stable polysaccharides have hardly been used. This is not
sﬁrprising in view of the poor barrier properties of these gels for flavor
30 compounds. '

The encapsulation of flavors in aqueous gellan gum gel beads has
been described in U.S. Patent 5,456,937. The flavors were encapsulated
to provide a product for direct incorporation into dry mixes and juices
were prepared therewith without the objective of controlling flavor

35 release. ‘



were prepared therewith w thout the objective of controlling flavor 35
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' the drying step (volatile compounds). Moreover, these methods, in
particular, coacervation and absorption into microorganisms, are not
20 suitable for encapsulating solid flavoring materials. And finally, these
capsules can not withstand high shear conditions which is often
required to reduce the risk of premature release by capsule breakage.

In the copending European patent application number 96 20 2823

a method for the production and use of flavors and other active

25 ingredients encapsulated in dry water-insoluble, heat stable gel beads
have been described. However, use of this method requires that the
active ingredient is oil soluble. It would be advantageous to have also'an
encapsulation method that allows the encapsulation of oil insoluble
active ingredients, especially of-oil insoluble flavors, either as single

30 ingredient or in combination, e.g. with vegetable oil, an emu_lsiﬁer,
extender, filler material or adsorbent, providing beads as food or
taobacco additive which beads improve retention and stability of the
active ingredients during processing and storage without adversely
affecting their release during consumption of the food or taobacco

35 product. An object of the invention is to fulfil this demand.
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The beads can be prepared by the following process:

20 A process for preparing beads as food or tobacco additive
containing at least one active ingredient which is released at a
controlled rate, said process comprises the steps of:

a) forming a system consisting of

a solution or dispersion or emulsion of a liquid active ingredient
25 and/or of a solid active ingredient in an aqueous solution of an acid
polysaccharide, especially in the form of an alkali metal salt,

an emulsifier and,

optionaliy, one or more other water soluble or water dispersible
substances;

30 | b) forming of discrete droplets of said system;



pol ysaccharide, especially in the formof an alkali netal salt, an

enul sifier and, optionally, one or nore other water soluble or water "

di sper si bwo s&itetances; 30 b) forni ng of discrete FHFRNOSIF said -
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“liquid nd/or ¢t flavor, in 10 particular a flavor oil, or a flavor
di'ssol ved in ol S4i d acid poly- saccharide, especially in the formof an
al kali netal sal t is preferably an alginate, especially sodium alginate.
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may be a mdl&t starch, es eci ajﬁgé an otg_ en |na.t ed é/arch or _a
protein. The ?QBPBtﬂOE‘S VRES g’fg‘fﬁ? OpCRluIRg) v,
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sl ow en®ugh
octenyl succinated starch, or a protein. The water-soluble substance
may be a polysaccharide. Preferably, the polysaccharide is at least one
of the group consisting of modified cellulose, especially methyl or ethyl
cellulose, locust bean gum, dextran, gum arabic and konjac. The
20 water-dispersible substance may be an adsorbent, especially silicon
dioxide. The multivalent ions may be ions out of the group consisting of
calcium, strontium, barium, iron, silver, aluminium, manganese,
copper and zinc, especially calcium ions. Said forming of discrete
droplets may be generated by a spraying method known per se,
25 especially by pouring the system on a rotating disk, or by extruding or
pumping said system through an orifice or needle at a rate slow enough
~ to prevent the formation of a jet, or by building a jet of said system and
breaking up said jet by means of a resonance techniques known per se,
e.g. by vibration or pulsation. The gel beads may be isolated from the
30 suspension by filtration or centrifugation, thereby yielding moist beads, -
which moist beads may be dried, especially in an oven or fluid bed
dryer. Preferably the moist beads are dryied, in the presence of an anti-
~ caking agent, especially in the presence of maltodextrine or silicon
dioxide. '



to prevent the formation of a jet, or by building a jet of said system and |
breaking up said jet by means of a resonance techni ques kno e.g.
by vi br at wowsasifiul sati on. The gel beads may_be isol ated fr%%’gﬁ@’égm
suspension by filtration or centrifugati on,'?her eby vyi el di ng noi st beads,
whi ch noi st beads nmay be dried, especially jn an oven or fluid bed dryer.
Preferably the nolbe bragsswhich %ﬁlilBécP,rePﬁr?‘Lgyﬁ?’@s@%&%%ﬁﬁcréﬁe‘gﬂf’@eséaki ng
agent, . especi ghdordify tH2hBRYEREEN Hrer@ledodex hbtiodforsflavegngdi oxi de.

WD 98/ 15191 . . .. . . .PCT%EEQ?/@%S%G 7-
The beads whi PRTfUaming Witaminizing prigeloring faod.comprising adding the, ?%‘ishg to
thF i nven]'E i Ogt.@l'.l@e fsatlin an&edﬁdb%tih@(bﬁﬁmf.ljm&tiom@ﬂdﬁrefl?jéédsg;o thet foodreani ng or
colorin ood, conpri si addi ng the bea to e i ke -
count | g ¢ bepestormed Rudtie A S disa e prile 8P prodpBlorby kit
extrudi ng st ephefoddevitloadidbeadds br eveh\priaxata duyinge fifying, bakings spekingads

pecause b ¢ gt Botlitk e b iSRSt Bleir SARNAE Ny BIRY, ARBIALYer |
no-fat or | owcontaining beads to aofation|lpy-fas dryumizes, espesinlly fedew-tatiy are

used for the %@Hf Q’Eh% 5 Fos,eﬂ, bf #8ur-basB&Fobd Grk Hfer est -
and therefore Thi.s én%ét 0 hléllegﬁ%ae‘g 't éﬂﬁé@ﬁ?gg onelslr Furt@er eferred- -

i s the MHditi specifictindernshandatherefore; thisimethedis.ong of the prgte PRER-of a

(rjegul aL L 00d PREeHES préfeyRéd/id eie0sdditRn e thetbadsuse dederibed beadso-atror e
escri ped or r

oducted by the afaore descrihed process is the nmethod for
flavoring 15 1ow- a%&%ﬁ%%ﬁé@éﬂ&@@@@?% product cont ai ni ng tobacco
conpri sing addi ng beads containing at |east one flavor and/or a fragrance,
especi al | y addi ng A kesefdeatdblemephod df npe ofithabeads aforer désstibsdagess, to
t he tobacco or_the rrodu ' f ' : {.ﬁ%uct
cont ai ni ng tol?§8a}}°¢egll)§§g$%%‘af§%y&%scg|{b gegp%ﬁcég%ﬂf_e mﬂeafﬁg??g\genu on is
‘now furilfier descVobpdrfumiteg fobacctinr pmroduet rontaining tphasep ROMBriIEREod

for encapsul ata'tdaﬁnéllfb\é(arsscontt ’g?”‘fﬁ%asﬁ’ bh8Tdvor 4M/BF aNEagPandd, her active
ingredients into a water_insoluble, heat sta(ﬂ)e Rol ysacghartded matri x jn
such a way t haspeeiglly adding those beads prepared by the afore described process, to

the tobacco or the tobacco product in an effective amount. The product

containing tobacco is preferably a cigarette.
2 The invention is now further described in detail.

The present invention provides a method for encapsulating flavors,
fragrances, vitamins, colorings or other active ingredients into a water
insoluble, heat stable polysaccharide matrix in such a way that the
performance of the encapsulated ingredient during its following use is

- 25 improved by reducing the risk of active ingredient loss by volatilization
or chemical decomposition during processing, especially heat
processing, and or by enhancing or modifying its release during
consumption ‘of the food or the tobacco or tobacco product.

The invention is directed to a method for encapsulating flavors
30 and/or other ingredients in microparticles for optimum performance in
foods and tobacco. More particularly, it is directed to a method of
producing edible microparticles comprising a matrix of essentially
water-insoluble, heat stable, and shape-retaining polysaccharide gel
held together By salt bridges. In the preferred embodiment of the
3H invention, the process consists of the following steps:



performance of the encapsul ated ingredient during its follow ng use is 25
i nproved by reducing the risk of active ingredient loss by volatilization
or chem ocwlb9dasmuwposi ti on during processing, especially heRCT{EPOHORSEG ng, -
and or by enhancing or nodifying its rel eas8-duri ng consunption of the food
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PCT/ EP97/ 05516 -8 - - Production of a suspension or slurry of gel beads, in
particul ar, gel besparationicfthegxoéssofimbterfadmrithedsdadsrby filtrationmy aci d

pol ysacchar i n wat er -i nsol ubl e or poorly water-soluble flavor
or flavor di S%&tﬁ?ﬁéiﬂ%g\&kégn;ﬁ-l nsol ubl e solvent. The resulting 5 slurry

can be stored and used as such or, if desired follomed by: - separatlon of
t he excess of \A/at-éTPthnﬂl*bt,t@@hﬂéaﬂféO%})ﬁQ‘ﬁe@r%ﬁﬂ Mfugation and -
optlonally, dehydration by oven or fluid bed drying. In this application

beads or micr OpathI £1i8applRtatRhl Pesiasr sbidhaticles aldéficb@asedlid a -
hormge%ous co itiQ énﬁl texture frominsj de t out Si I N, whi C?rPt he

acti ve¥ngred eq ik YRAEBREMSHPABPES tg:;@ge om insde
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i Sti f |k qui | ded b
2ohell 95 petactéete Uaibpl 8hEodled Madiios Gn BEY SHGThaBH BRUTICH, Y
speci fical | y definead aepamtml%lmmsm&mg ofBadiquid iox shkideonire lof hplestiveed t hat

i nstead of a gredl ent of the above nentioned kind
can be appli eé Fﬁ%?%\??éé%cg g tobacco or a tobacco product may be

appl i ed.,
PP 15 The invention is explained in the following description specifically

relative to a flavorant. But it is herewith emphasized that instead of a
flavor any other active ingredient of the above mentioned kind can be
applied and that instead of food tobacco or a tobacco product may be
applied.

20 The production of the flavor microparticles starts with the
preparation of an emulsion consisting of a dispersed phase of solid
flavoring or liquid flavor oil, or a combination of both in an aqueous
solution of an alkali metal alginate. Optionally, an emulsifier,
extender, filler material or adsorbent may be added at this stage.

25 Subsequently, the emulsion is dripped or sprayed into an aqueous
or alcoholic solution of multivalent cations, especially calcium ions, to
convert the droplets into shape retaining, water-insoluble gel |
Iixicroparticles. The gel particles can be isolated from the resulting
suspension by filtration or centrifugation. The resulting moist (wet)

30 flavor microbeads may be used as such, or may be mixed or coated with
-an anti-caking agent to obtain a free flowing powder. The frée-ﬂowing
moist flavor microbeads thus produced are mechanically stable.



20 The productlon of the flavor mcroparticles starts with the
preparation of an enulsion consisting of a di spersed phase of solid
flavoring V@181 d flavor oil,; or a conbination of both i nPSHERSRSIL
solution of an alkali netal al gi nat e. q)tio Tly, an emulsifier, extender,
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consi st ency aaﬂd)(orl aisdrbegts Alshethe present mweatzon@nmdns_sa iprocéds for solid
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and rel ease b?*%ﬁaﬁﬁg%ﬁ f(frleg &ef%érslog S a% or ag&lo?iééﬁ%%éﬂtaﬁ( 5néw%gv%present
i nvention prowgredientiothe abpye deseribed pyoessisored particles by the use of
a coloring agent as an active ingredient in the above described process.

T on b GoTHRpfUseit IRFetih PREFided bbb i8NS b “;ere |
shapi ngﬁ/ary. ﬁ‘gmgi%ﬁl%&fd{ ePSOP%beSf %eameﬁﬁ@%ﬁ%ﬁ e¥ERt er ent

concentrati onghapirg ﬁdﬁjmgi ﬂrenﬁm{hm beads do fldu@g’@ibeﬂ‘ﬁfa@ldl Blay, cordhis ng from
| ess than 1t alf%.)rent concen Qt? Q\tror 0125 a%%r/or soh& flavor materials,
varying from less than 1 to more than 80% by weight. The particles
obtained by the process of this invention can much better withstand the
20 - harsh conditions during food processing than most other flavor
-particles. For example, the gel beads are heat and freeze stable both in
dry and moist environment. Moreover, they can withstand shear
conditions due to their solid texture. For all these reasons, the
microbeads are particularly suited for use in products that are -
25 subjected to high shear and heat stress during their production.

In the preferred embodiment of the invention, an alkali metal .
alginate, especially sodium alginate, is dissolved in water to produce a
solution containing between about 1 and 10% by weight of the alginate.
Concentrations of alginate below about 0.5% by weight are increasingly

30 ineffective in producing defect-free microbeads. Alginate

concentrations above 10% by weight, although desirable for reasons of
better functionality, are often too viscous to allow formation of small
beads of uniform size. Instead of alkali metal alginate, pectin or gellan
gum may also be used in this process.
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mai nly gover ne y .t.he “monongri C conpositiop apd.pl ock structure. In
gener ald? an i nepe%@-kngmm@eéhngeﬁgsdﬁ;gg@aro e scahﬁi-‘élﬁhni cally
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mannuronate, the gels become softer and more elastic; they shrink

more during gel formation with concomitant reduction of porosity. For
20 the encapsulation of ﬂavbrs, all types of alginates can be used but those

with a mannuronate content higher than 40% are generally preferred

because it turned out that they are mainly more elastic and less porous.

Instead of sodium alginate, the structurally related pectin may be
used for the production of water insoluble, heat stable gel beads. Pectin
25 is a hydrocolloid consisting of po_lygalacturohic acid of which the
~ carboxylic acid groups are partly esterified with methanol. For high
heat stability, the use of a pectin with a low degree of esterification, -
typically less than 5% by weight is preferred.

Instead of sodium alginate and low ester pectin gellan gum may
30 also be used. Gellan gum is a high-molecular-weight
heteropolysaccharide consisting of a linear tetrasaccharide repeat
structure comprising 1,3-8-D-glucose, 1,4-B-D-glucuronic acid, 1,4-B-D-
glucose and 1,4-0-L-rhamnose. It forms gels with several counter ions
of which the divalent ions, such as calcium and magneéium, give
35 maximum gel hardness. Gels formed in the presence of calcium ion



_than 5

sequestering agents. Gels with high guluronate content exhibit high
porosity and | ow shrinkage during gel formation. At high c
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act as a bar filler matexiadg inéude waisresaluble pelyspecharidesmsnely@gdfdnt s such

as flavor coppawils, dekiaHENdextPhf; 10RLETHRR pafm, dlif Aebideadsmetlysust ain
the rel ease of | ecul es. over a nﬁraror | ess E‘%ﬁl onged period of tine _
Leellysose, bK

dependihg oncelalesgs ethy gerpropyl fellulose And other WaIeT-( ot 4i ns
ot her (macr ogohiBle&gdkfsmoldtaled, fstehi 4€ gplitixsé aydvétherdmoteiase and t he
sust ai ned 10 release will be at a | ower rate or even negligible. For

this reason it iy SORRITES lYIRLANIANS ohRuBthiq, Lhbh 66 Jmbeyt 2 such as
: succinated starch and mono- and diglycerides, or mixtures of mono-

and diglycerides, may be added to the sclution of the acid
20 polysaccharide. These emulsifiers help to obtain an oil-in-water

emulsion of high stability which is a prerequisite for the formation of

beads of constant composition and size.

Next, the flavoring to be incorporated into the gel beads, either neat

or as a solution in a water-insoluble flavor solvent, is added to the

25 aqueous alginate solution, typically on the order of 2-256% by weight. The
flavor compounds should preferably be poorly water-soluble to prevent
flavor leakage from the alginate beads in the aqueous environment of-
the slurry during production and storage. Among the flavor solvents
useful in the'practice of the invention are vegetable oils, solid fats of

30 different melting point and mono- or diglycerides. For application in
low and no fat products a lipophilic fat replacer, for example, a sucrose
polyester such as Olestra® of Procter & Gamble, may also be used. At
this stage, also water-soluble polysaccharides, like dextran or gum
arabic, or water-insoluble flavor carriers like silicon dioxide may be

35 - added as well as coloring materials and non-volatile flavor ingredients,
such as aspartame or capsaicin. . ' '
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B are exchanged by calcium ions, resulting in instantaneous gelation of
the droplets through the formation of multiple salt bridges between the
2 acid polysaccharides.

Another method of droplet generation consists of extruding or
pumping the emulsion through a needle or orifice at a speed slow
enough to prevent the formation of a jet. This method provides beads of
very uniform size but the production capacity is low. Much higher

5. capacity is achieved by making use of resonance techniques, such as
- . vibration and resonation, which consist of breaking up a jet of the
emulsion in uniform droplets by means of resonation (see, for example,
A.C. Hulst, J. Tramper, K. van't Riet and J.M.M. Westerbeek,
Biotechnol. Bioeng. 27, 870-876 [1985]). Therefore, the latter method is
30 preferred for the large-scale production of gel beads.

Still another method for the production of gel microparticles
consists of preparing a gel using mixtures consisting of sodium salt of
. an acid polysaccharide and one other gel forming polymer such as
agar, and to break the gel into small particles by shear. Subsequently, a
B concentrated solution of calcium chloride is added to convert the water
soluble salt of the acid polysaccharide into a water insoluble calcium
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the optimum contact time varies from 5 to 500 minutes. However, if the
flavor contains water-soluble constituents, it might be advantageous to
20 isolate the particles already after a short period from the calcium bath

 in order to avoid leakage of these water soluble compounds from the
microparticles.

When calcium ions diffuse into the solution of the acid

polysaccharide, the rapid ion-binding and network formation produces

25 an inwardly moving gelling zone. The acid polysaccharide itself will
also diffuse towards this gelling zone, leading to a depletion of
polysacchride in the center. A gel bead with such an inhomogeneous
distribution of polysaccharide may be advantageous for certain flavor
applications because of the higher gel strength in the outer zone. In

30 fact, in this way capsules may be formed consisting of an alginate shell
around a core of solid or liquid flavor. In general, low molecular mass
alginate, low concentration of gelling ions and absence of non-gelling
ions give the highest inhomogeneity, whereas a high molecular weight
polysaccharide, and a high concentration of non-gelling ions all give

35 increased_ homogeneity.
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concentration n- gelrlisng 1 ons increa genelty
menthol, and complex mixtures hke extracts, essential oils, oleoresins

or reconstituted natural, nature-identical or artificial flavors. Natural

20 extracts, essential oils and oleoresins include fruit essences, vanilla
extract, capsicum oleoresin, pepper oleoresin, cinnamon oil, oil of
winter green, peppermint oil, bay oil, thyme oil, spearmint oil, cassia
oil, citrus oils, and the like. Reconstituted natural, nature-identical and
artificial flavors include apple, cherry, strawberry, peach as well as

25 meat, cheese, tomato and butter flavors. These flavorings may be used
individually or in a mixture as is well known in the art.

Hereafter same applications according to the invention are
described.

The heat stable, sustained-release polysaccharide gel beads as
- 30 obtained by the processes described in this invention may be employed to
improve flavor impact in a wide variety of food applications. For
instance, encapsulation in a multivalent cation containing’ acid
polysaccharide matrix may be used to protect the flavor against
volatilization and chemical decomposition during heat processing. The
3b5 term heat-stable as used herein means protected against deteriorating
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20 the beads will migrate to the surrounding dry mix ingredients

resulting in almost dry gel microparticles.

One of the major advantages of use of flavor encapsulation in
polysa.ccha.ride'gel microparticles is that the encapsulation does not
adversely effect flavor release during food consumption. One of the

25 reasons for this is that the microparticles provide sustained release of
the flavor to the product during storage and prior to consumption.
Another reason is that the flavor release from the beads is as good as or
even better than the release from the food matrix in which the '
unencapsulated flavor constituents are entrapped. The release can be

30 influenced by varying the flavor solvent, the filler materials, the type of
acid polysaccharide used and the conditions used for formation of the
gel particles. For example, the time-intensity profile of flavor release
can be influenced by varying the conditions of the gelation with
calcium, e.g., by changing the calcium ion concentrations or the

35 duration of gel formation.
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the mcropartj ﬁgrﬁﬁ.@gﬁré%@_t ai ned rel ease of the flavor to the product
during storage-a prior to consunption. Another 'reason is that the flavor

{he Tood mairix | ABAHAEH SESf WHRER LGRS CRFAPPRSFA dAOEF RS & the
entrapped. Thinveditiias Gindogpdetfic use is in tobacco or tobacco products. Especially
flavored cigarettes such as menthol and kretek cigarettes often suffer
20 from high flavor loss prior to smoking due to evaporation of the volatile
flavor constituents. These losses are effectively reduced by '
encapsulating the flavor in a are dense matrix, especially an alginate
matrix in form of the afore described microparticles, which optionally
contain additional fillers to further reduce the permeability of the
25 matrix. Surprisingly, the encapsulation does not adversely affect the
flavor release during smoking because the carbohydrate matrix is
destroyed by burning thus removing the main barrier to flavor release.
Use of an alginate matrix for encapsulation has the important
advantage of not generating an off-taste when burnt in contrast with the
30 use of protein containing coacervation microcapsules.

* The following examples illustrate the practice of this invention and |
its preferred modes. It will be understood, however, that these
examples are not intended to limit the scope of the invention. All
mentioned percent values are percent values by weight. "
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The product as obtained by this procedure can be used in two
20 different forms: either in the form of a slurry or in the form of free
" flowing, moist beads as obtainable by filtration or centrifugation. The

moisture content of the beads obtained by filtration was approximately
50%, whereas the beads obtained by centrifugation contain about 20% of
moisture. To improve the free flowing properties of the latter low-

25 moisture beads, an anti-caking agent, such as corn starch, was
sometimes added. The particle size of the moist beads as produced by
this method is in the range of 600-1200 mm.

Before doing application tests with the alginate beads, the particle
size of the beads was measured in aqueous slurry using a Coulter
30 Counter particle size analyzer. The particle size given in this and all
" the other Examples is the mean value for the wet beads in aqueous
slurry, unless specified otherwise.
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Maltodextrin (Glucidex IT 19, Ro'quette; 800 g) was dissolved with

20 stirring in 3960 g of demineralized water at 50°C. Subsequently, 40 g of
sodium alginate (type Manucol DM, Kelco) was added and the solution
was stirred for 5 min with an Ultra-Turrax apparatus and then allowed
to stand for 1 hr at 40 °C. Dill oil (200 g) was added and the resulting
two-phase mixture was homogenized by vigorous stirring for 5 min

25 with an Ultra-Turrax apparatus to form a stable oil-in-water emulsion.
The emulsion was then fed through a vibrating manifold (240 Herz),
containing six orifices of 400 mm diameter, into a 6% calcium chloride
solution. This takes about 90 minutes. After 10 minutes, the beads were
isolated by filtration, washed with water and dried in a fluid bed drier

30 for 80 min at 45 °C to yield 232 g of dry beads with a dill ol content of
40.9% (measured by steam distillation). The particle size distribution of
the dry beads is as follows: 60% of 0.4-0.8 mm; 13% of 0.8-1.0. mm and
25% > 1.0 mm. ' ' s
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" A slurry of an alginate encapsulated butter flavor, prepared
according to method 1, was evaluated in a hard biscuits against the
unencapsulated flavor. The particle size of the beads was between 400
and 1000 mm (mean value: 614 mm). The biscuits were prepared

20 according to the following recipe:
Ingredients Group Quantity (parts) |
Industrial sugar A | ~ 65.00
Water A 70.00
Vegetable fat (Eurcka) A 40.00
Glucose syrup A 10.00
Salt A 2.50
Ammonium bicarbonate A 1.25
Sodium bicarbonate A 1.00
Sodium acid pyrophosphate A 0.25
Lecithin A 0.50
Biscuit flour (IJsvogel) B 300.00



was stirred for 5 mn with an Utra-Turrax apparatus and then allowed to
stand for 1 hr at 40 [err]C Dill oil (200 g) was added an lting .
t wo- phase WP 1Ml was honpgeni zed by vigorous.stirring ford%e'ﬂf‘#" sis '
with an Utra-Turrax apparatus to forma stafife oil-in-water emul sion. The
emul sion was then fed through a vibrating manifold (240 Herz),. containing
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sol ution. A 5 flavorseangendratien ymshg addedeflaverings 195 g of propyl ene
.glycol, honogeni zed by stirring with the Utra-Turrax apparatus, was fed

t hrough a vi brMixing prédedolrd dndibakielconditiend:ai ni ng with six orifices of
800 mm di aneter, into a 6% cal cium chloride solution over a period of 45
mn. After 10 m putes he | ;beads _wer ected.- by filtration, washed
w th wat gr 10 & @iﬁgeéﬁ ﬁlé%z?‘ﬁageﬁlﬁeﬁ%éﬁ @ﬂder for 70 mn at 45[err]Cto
yield 1278 g of dry beads of 1-1.25 mmparticle size and a nenthol content
of 32% EXAWPLE Mikhal Aingradients for 2hmindnddvechdilade mikent encapsul ati on
in al ginate beads does not necessarily result in a higher flavor retention

15 during b&kmBi{ngtrE&ie\ﬂ% %ﬁd%ﬁ%ﬁ3%iﬂ€lﬁa?§??&i;g% hi gh. A slurry -of

an al gi nate encapsul ate utter avor, prepared ng to nmethod 1, was
-eval uated in a_hard biscyits agai nst the_ unencapsyul at | avor. The '
‘particle size & ?%S‘H@a&lgjéhgelﬁé?me- °‘§deﬁég®“ﬁ§8?érean val ue: 614
m) . The biscuits were prepared : :

e. Knead manually till smooth if necessary

10 f. Sheet the dough in steps to 2 mm (25-20-15-10-5-2), fold the dough and
repeat sheeting once more

g. Cut the sheet (2 mm) into biscuit forms
h. Bake the biscuits at 200°C for 10-13 min

Organoleptic evaluation demonstrated that the flavors of the
15 biscuits with the encapsulated and unencapsulated flavor was very
similar. The flavor of the biscuits was evaluated (group of 4 people) on
both smell (aroma perception by sniff) and taste (aroma perception by
mouth). The organoleptic scores were as follows: '

Intensity of butter aroma**

W .
Sniff Mouth

| Unencapsulated flavor _ 7.50 " 6.63



20  according to the follow ng recipe: Ingredients _ ' G oup
QJant ity I ndustrial sugar A

SPS%}"E% 00 Veget abl e fat (Eureka)21 A 'Qﬁ%’%g%gucose
syr up 10. 00 Salt B j
.2.50 Ammoni um bi car bonat e A 1. 25 Sodi um bi car bonat e
A Alginate) eScapsihated dlayprophosphat e /.75 8B®5 Lecithin
A ' it flour (I Jsvogel ) B 300. 00 WO
98/ 15191 (as &%ﬁiw PCT/ EP97/ 05516 -20 -
Sodi um net : —— -4 00—Fasteraker—ft+avot B
Vari abl e * Total: ' ' ' ' 100.00 + variable * The
fl avor dosage was adj usted to conpensate for differences in flavor
concentrati o mgagl%l%stq@gc{,}e%vorl ngs. M xing procedure and bake
condi ti ons: eheat the Z-bl ade m xer until 40[err]Cb. Mx all A
|ngred|entsfor 2mn| the Z- e.mxer c.. Add B ingredients and m x for
3 nmintoadry o‘ﬁﬂiﬁ?kd alVE’éQﬁP% Eoewﬁemzaré ‘Eﬁégi but, Haypp ut 30[err]C
e. Knead minuah'ééb hé.bl%l‘fﬁﬂi Actéptadie favby st %E‘thshgﬁt?ﬁtod Realtoegh in

st eps 02nm 10- 5- 2 d edo n eat hetln once
nore g2 Cut th % tf‘%ﬁ%’i‘blbst q.vqr ﬁ’g@aﬁg Bt s at
200[ err] C for Doudstoo stz@nga@od:émvrow extaémalyi sﬂroﬂgnbnsmmgtmhsdtm t he
flavors of the 15 bi scuits with the encapsul ated and unencapsul at ed

flavor was very 'Ehg’dl‘lff%re(nmg 1£|1ﬁ¥éﬁs1%{ b&w%éﬂ QP(}EP Spe‘{%ﬁ%)t{?as tﬂéta%rﬁ@f fggoup of

4 people) on bot I on aroma
per cepti on by mouth are very small. This indicates that the gel beads provide a

| sustained release of the encapsulants to the baked product dunng
10 storage and prior to consumption.

Similar results were obtained with an apple flavor in crackers.
EXAMPLE 6

In order to further investigate the effect of moisture content of the
alginate beads on flavor retention, the following products were
15 evaluated in crackers:

a. Apple flavor, 31% in miglyol

.b. Apple flavor, 22.5% in miglyol, encapsulated in calcium alginate
type Protanal LF 20/60 L (Pronova). (calculated as percentage of the
flavored dry beads). The beads/capsules were isolated by filtration to

20 yield beads of 49% moisture content. The particle size of the wet -
beads was 1091 mm (modal value). |

c. Same as b, but the encapsulated moist flavor beads were added to dry
" cracker mix (28.3 g of wet beads per kg of cracker mix), 1 day prior to -
baking to allow moisture to migrate from beads to flour.

25 d. Same as b, except for the method of bead isolation which was by
centrifugation instead of filtration. The beads that contained 19% of
moisture were coated with corn starch (25 g/ 100 g of moist beads) to



mout h). The organol eptic scores were as follows: Intensity of butter )
* * 1 :

_gr gg& b ‘ggé’%abl Mout h Unencapsul ated fl avor PCTIEP97I05;I650

PCT/ EP97/ 05516 - 21- Al gi nate encapsul ated f1%%or 6.75

. ion) ** | ept . 3 = |
i fficart to reciarete SR biTdERe, MoBuma ibant of (B Biadn o o

flavor strength, lg%.ghtly too weak; 6 =5 - - Optimumflavor strength; 7
= Flavor slightly too strong; 8 = flavor nmuch too strong; 9 = flavor

extrenely strong; o RiHEkess ' | dcb RISt £d | ket ween
aronma perception by snflc%?( an:f%;el %LP%QQ?%J‘%I:@? srraﬁéjf |s%?n%ﬁéé€%es t hat
-the gel beads provide a sustained rel ease of the encapsul ants to the baked
product during_10 storage and prior to c tion. %inilar results
wer e obt ai ned . ple flavor in crackers. EXAMPLE lga order to
further investlmgéacg}%ggﬁgpeffect of noisture cOntent of th 3}'§agi nat e beads on

flavor retenti : _ A roducts wereg 15 eval ed in crackers:
a. Apple f|avo¥,bd§§§fis%ﬁrr‘%hg%§ﬁpg. Appl e (1 adhr. 22, 5% i'nggnioglyol,

~encapsul ated ipap3) g&ﬁmlﬁaﬁ%}#}ﬁg Protang LF 20/60 Lg(igronova).

(calcul ated as percentage ored dry beads). The beads/ capsul es
were isol at ed SydfurhibicsFsonadte 20 yi el A beads of 49¢woi sture
content. The particle size of .the wet beads was 1091 nm (rodal value). c.
Sanme as b, butDeltrosecapsul ated noi st flavor ghbeads were agd@ged to dry
cracker mix (28.3 g of wet beads per kg of cracker mix), 1 day prior to
baki ng to al | o8kiminsédineilk powdprate from beads to flour. 280 d. Sanme as
b, except for the nethod of bead isol ation WPKCh was by

Salt 1.50
Monosodium glutamate A 0.40

Lecithin M30 A 0.40
Ammonium bicarbonate C 2.00

Biskien soft (fat) B 9.0

Sodium metabisulfite (10% in water) D 0.10

Water C 23.00

Flavor B Variable *
Total: _ ' 100.00 + Variable

5 *  The flavor dosage was adjusted to compensate for differences in

flavor concentration in the added flavorings.
Mixing procedure and bake conditions: |
;3.. Mix the dry A ingredients in the Hobart mixer.
b. Melt the fat and add the flavor to the molten fat.
10 | c. Add the molten fat with flavor to the mix of A ingrediexi.tts.

d. Prepare solution of C ingredients.



centrifiugation instead of filtration. The beads that cont ai ned 19% of

noi st ur e’ ted wwth corn starch (25 g/ 100 g of noi st WO
08/ 15101 WO Saisiél PCT/ EP Tosty,

i mprove free-flow ng properties. Misture co?I‘T’t ent of coated beads: 16% The |

Bi ccurt f1our ® VIR sTowf B € fgridichls with ' 45 BERuRE ezl é’rztgrlehthe

(C*t op) - Habart bowl (1.30 mi®)00 Tetra sodi um pyrophosphat e
- 0.10 Sodi um bi car bonat e A . : 0. 20 Dextrose
ﬁ £2. égd ﬁgfg‘égﬁﬂ&l Pgﬁﬁ%lx slowly for 1 mnﬁ, then fast till a g 28 Sal t
Lecithin MB0 - temperature of 29- 0°ﬁ has been achieved. 40 Anmoni um bi car bonat e
- C ' 2.00 Biskien soft (fat) - B 9. 00
Sodi um rget.abi ?'Rbﬂ%ﬁ&@%ﬂﬁat’@t er) D 0.10 Water
C | avor : B _ Vari abl e *

“Total : 100.00 + Variable 5 *
"The fl avor do%g@%@eaﬁeﬁgf’é@ ‘fr@"kﬁﬁ{‘é’ﬁ%%t e for differences in flavor

concentration in the added flavorings. Mxing procedure and bake
conditions: ai. Bhketah@00PC fér 6+8mmdnutest s in the Hobart mixer. b. Melt the
fat and add the flavor to the nolten fat. 10 c. Add the nolten fat with

flavor to the mxqgfy £l G4 UrkandlegtiCOMIBaEBhEHAY tRLt the BRLEE! €Nt s-
| ‘performance of the encapsulated flavors increases with decrease of
10 = moisture content. The results demonstrate also that premixing of wet
beads in to a dry bake mix has a positive effect on their performance.

Intensity of aroma**

by
Sniff Mouth _-
Unencapsulated flavor | 4.50 3.88
Encaps. flavor, 49% moisture 5.38 4.50
Idem, premixed into cracker dry 6.63 | 6.88
mix
Encaps. flavor, dry (16% moisture) - 6.75 | 7.00

**  gee Example 5

The results of the organoleptic analysis are in agreement with
those of the chemical analysis which shows an increase of flavor |
15 retention with a decrease of the moisture content of the beads. The
flavor retention was determined as the difference between the flavor
concentrations in dough and cracker taking into account the loss of
water during baking.



WD 98/ 15191 | PCT/ EP97/ 05516 - 23

- e. Mx slow theCingredients with the mx of A+B ingred he
Hobar t bovﬁv 1 i n). f. Add the D ingredient and m x sl oﬁ#f/g?’g’/"s%‘ﬁn
then fast ti II a terrperature of 29- 30[err]034a's been achieved. 5

Roll and l'am nate.. h. Cut the sheet into cracker forns. i. Bake at
200[err]C for 6-8 mnutes. The results of the organol epti c eval uati on show
that the flavor performance of the encapsulated flavors increases with

decrease-of 10 = noisture content. The resulitRetidnedsiurdig baksngt hat
prem xing of wet beads in to a dry bake m x has a positive effect on their
performance. Intensity of aroma** by Sniit I\/bu] h Unenc at ed

f1 avor 4.50 3.88 Encaps. f126¥prs ﬁggff VO ur e
5. 38 4.50 ldem prem xed into cracker oy 663

6.88 i x EncapGomboands Natny ( 16% noi sLigdil flavor6. 789% HaO 716% HgOsee
Exanple 5 The results of the organol eptic analysis are in agreenent with

t hose of the al ysi s whi ch shows I nCrease fTavor '
retention w t&'hélnhl 3 of -the noisture é‘@tent of tﬁ%ﬁoeads : T#}'}I avor
retention was deternined as the difference between the flavor

concent r at i onsriZ+Hexenlal and cracker. takl ng5itht o accounB.& he | oss cﬁ4&/ater -
during baki ng. W98/ 15191

PCT/ EP97/ 055161:1 %Feﬁggf ai ned duri ng baki Qg Encapsul aggd fl avor - Cgpgound

Nane flavor = 49% H20 16% H20
‘Hexanol 5.5 6.5 | 14.1
Butyl Butyrafe _ - 52 12.7 33.1
3-Methylbuthyl Butyrate 7.2 15.7 28.7
Linalool | 110 194 284
Ethyl benzoate ' . 123 | 24.9 | 47.0
Cis-3~hexény1 Butyrate 13.7 47.1 329 -
Ethyl octanoate 156 26.7 29.8
B-Damascone | 471 54.9 65.9
E PLET

The performance of encapsulated peach flavor prepared by the g
5 process described in Example 2 was compared with that of the
torresponding unencapsulated liquid flavor in crackers. The amount of
flavor used per kg of dough was the same in both cases. This means
that loss of volatile and water soluble compounds during filtration has
to be taken into account when interpreting the results of the
10 organoleptic evaluation. .

In spite of possible flavor losses during filtration, the encapsulated
- flavor provided ‘much stronger peach flavor to the crackers than the



Et hyl butyrate 4.0 4.5 19.1
- 2- Hexe 5.7 8.8 2 7/05516

CI s-3- Hexe |98115191 © 4.3 _98. 2 4’.(%%xal nol

5.5 14. 1 Butyl Butyrate '

12.7 | /

58 7 Linal col ﬁeﬂca%smﬂ& M&Y‘I‘hﬂ’%%é 85 Be attnbui_;Led tfa better ret%rgtngn Ig—_!t hyl
benzoate - . the encapsulated 8avor duringybakjng (determrgp;d 8s Gescribpd iany |
‘Butyrate Exaz%%lg 6). This holﬁz ﬂi partmular forsHe Fethsdlublel %bﬁhoblc

15.6 d% err] - Damascone- 1

54.9 %VQ?' E%QIWL“E‘ The perfornmance of encapsul ated peach fI avor

prepared by the 5 - process described in Exanple 2 -was conpared w th that

of -the correspondi ng unencapsul ated |iquid fl #Retiained dﬁm%bam anount
of flavor used per kg of dough was the sane in both cases I s nmeans that

| oss of volatile and sol ubl e conpoupds . Ing Trltration,ha 0 _Dhe
taken into acc @ iﬁﬁ?@r preting the b%‘ﬂatlﬁa‘b‘% t he apsul%t}ega)ﬁ%}r%rpt iC
eval vati on. |f#—spite-of possi-ble—ilavoi—tosses—diii-g—fititaii-on—t-he——
encapsul at ed fCianvBlocpermoli ded nmuch stronger pedd¢h fl avor to t he 4 ackers
than t he WO 98/ 15191

.PCT/ EP97/ 0551 | avor Th s has to be attrjgbuted to a
better retent ?%Eg?ﬁ oﬁj‘{@ %%ﬂ&%%!igflavor du i ng baking (det eir3tr:1 ned as
described in Exanple 6). This holds in particular for the fat sol uble,

hydr ophobi ¢ f Ibimaloebrpounds. % Ret ai ned duri A baki ng Conpound4Nanme

Liquid flavor Encapsul ated fl avor C s-5-octenol 44
42 2-1sopr opylcfsame%h P!B%% 6 10 13 Li ngigool
10 exenyl But yrat e - 10
26 Methyl tr-3-Noneoate 17 33
Cis-3-hexenyl 2-Methylbutyrate 13 : 30
Damasce;mne , 21 o 58
5
EXAMPLE 8

The performance of an alginate encapsulated dill flavor prepafed
according to the method of Example 3 was evaluated in crackers using
the bake recipe of Example 5. The results of the organoleptic evaluation

10 (5 people) are shown below:
Intensity of aroma**
by
Sniff - Mouth
Dill oil (3.2 g/kg) | 650 . 6.70

Encapsulated flavor (7.68 g/kg) 7.80 8.20




Met hyl tr-3-Noneoate ' 17 - 33 G s- 3- hexenyl
2- Met hyl but rate 13 ' 30 Damascenone
21 98/15191 £ 5 EXAMPLE 8 The perforsmance of an al §CHEIRATIOS51S
encapsul ated dill flavor pr epar ed accordi ngé 0 the nmet hod of Exanple 3 was
eval uated in crackers.u e, of The re ults of
t he organol epti ccdgsgﬁnﬁ%% szgaliram coﬁ-"b%‘gﬁﬁﬁs eﬁf%pss‘ﬂg%m%%\ﬁ' p?ﬁ’l Whisity of
aroma** by Srefféct on the flevor metenitiorodtripg. akjhgy) 6. 50
6. 70 Encapsul ated flavor (7.68 g/kg) 7.80" 8 20 WO 98/ 15191
PCT/ EP97/ 05516 -26- Chenical analysis confirfe®Rethidededaripgrbakimgn has a
positive effect on the flavor retention during baking: % Retained during
baki ng Conpound Nane " e e g

“[err] - Pi nene Compound Name 17. VO
a- Phel | endr ene - 10.9 55 8 p C,\/rrene
18. 7 " o-Pinene45. 7 Li nonene - Rt . . 1
52.1 Di hydrocarvone (cis) 39. 917'9 : ' 3'1236
Di hydr ocarvonefg lfmrz‘g‘_ 23.5 61. 0 Carvone
34.6 hellendyepe .« see Exanple 5. '10\&) 98/15191 = 5568 . .
- PCT/ EP97/ 05516 -27- . : r _ : _
p-Cymene R 187 S N |
Limonene - ' 155 ' 52.1
Dihydrocarvone (cis) - 399 70.0
Dihydrocarvone (trans) | 235 | 61.0

Carvone ' 346 891

** see Example 5



Claims 1. A process for preparing beads as food or tobacco additive

contai ning at |l east one active ingredient which is released at _a conftrolled
rate, saPP¥BIRSs conprises the steps of:eﬁ{j - a) fBFHERYISR st em
consisti'ng of a solution or dispersion or ehursion of a liquid active

i ngredi ent and/or of a solid active in%hedient i n an aqueous solution of an
aci d pol ysaccharide, especially in the f an alkali netal salt, an
enul sifier and; 10 optionally, one or nore other water soluble or
wat er di spersi bl e substances; b) formng of discrete droplets of said
system . c) converltiAprecesd far ppépdring deads ars- food aruobecgebdditivs by

I nt roduci ng Lebsdronl etis | . Is |_ut hon containing 15
mil vl ent Sarrmoil of 1Bap ot aPAUE HE-ieht GG 6 SRt 2 £
optional |y, icastralledyrate; gaitpronesd compmsesathe stepseofsi on and further, e)
~optionally, drying the isolated beads. 2. The process of claim1, wherein
the actgve ingred)qimifsal systast cdkisting@pe conpound of the group
consisting of flavors, fragrances, vitanins and/or coloring naterials. 3.
The process of claim?2, wherein the active ingredjent_is a liquid or solid
flavor; in parti GuFRtien erdispession o epulgign af ailigysd wetive dngredient The
process of amnhddeobh dolid gétivdEngredientier £h Rgwabds @6llicd® of an acid

pol ysaccharide,in the formof .an al kali_.nmetal salt i.s an.alginate, =
especial Iy sé’(ﬁ’ﬁmcﬁﬁﬁﬂ‘% 8§p%913ﬁﬁénp form 8# ap, %M‘l@%@h the al ginate
has a mannuronic acid content of at |east 40 wei ght percent. WO 98/ 15191
PCT/ EP97/ 05516 - 2& emfalsifier pndcess of any one of the clainms 1-3, wherein
said acid pol ysaccharide is a pectin. 7. The process of claim®6, wherein

the peggin is a l@uae3lK, oREWr More other water soluble or water dispersible
substances; .

b) forming of discrete droplets of said system;

¢) converting said droplets to water-insoluble gel beads by
-introducing said droplets in an aqueous or alcoholic solution containing
15 multiv_alent cations, thereby building a suspension of gel beads;

d) optionally, isolating said gel beads from said suspension and
further,

e) optionally, drying the isolated beads.

2. The process of claim 1, wherein the active ingredient is at least
20 one compound of the group consisting of flavors, fragrances, vitamins
and/or coloring materials.

3. The process of claim 2, wherein the active ingredient is a liquid
or solid flavor, in particular a flavor oil, or a flavor dissolved in oil.

4. The process of any one of the claims 1-3, wherein said acid
25 polysaccharide in the form of an alkali metal salt is an alginate,
especially sodium alginate. ' ’

5. The process of claim 4, wherein the alginate has a mannuronic
acid content of at least 40 weight percent.

T A



. 8. The process of any one of the clains 1-3, wherein said acid 5
polysaccharide is gellan gum 9. The process of any one of the clains 1-8,
wherein t WeOB88fS181 fier is a nodified pol yssccharide, especiBFVFEMAIPNS ed
starch. 10. The process of claim9, wherei m38re nodified starch is an
octenyl succinated starch. 10 The process of .any .qne of the
clains 1-8, “wher eifh EhesPearess of pay one %ffﬂ?e(ﬁlé-‘rlﬁs 113, Wil‘ﬁ’éelﬁrﬁ?éésasﬂ%f any one

of the clai ms pbigjdacchasiddi 13 4 hRcwiat er- sol ubl e substance is a
pol ysacchari dé. 13 The process of cl a| m 12, wherein the pol ysacchar| de is

t | t 15 f the - | t odextr.
gel | 5?25& espeC| I'@‘%f?%?ég ](-ﬁg% YY F%Fg@@ng?%g%gat}ggn%‘é eﬁﬁ'?tran

gum ar abi c..and konj ac. 14. The process of any one of the clainms 1-13,
wherein the wat er -8. dj‘]:sqnprtmebs ef anygrencftliesclaimads8y wheteinesgidcicad| y

si l'i con IOXI rocess of any-one of ‘the clains 1-14,
-wherein rr:i:f%tl}r%% qeoﬁsségtrlggl ns of the group consisting of calcium

stronti um barl um i ron silver, alum nium - manganese, copper and zjnc,
especi al |y cal ci urf. /T progess phengransekths claimsdnd, whersia thexprauls ifier

‘wherein said fioridigified epo1y9§ccﬂé.ﬁ%eb @Uxﬁng%ﬁdifﬁdgﬁﬁ%ﬁt ed by a sprayi ng

met hod known per se, especi al by pou ng the systemon a rotating disk,
“or by extruding or ng sai d syst ough .an or e.or .a needle at a
‘rate sl ow enough tl&pgé%/emceﬁﬁ@ £ ST, Hhes egpin,t l}“eFmdé{i SFtaReh 18 W8 o jot of
sai d system angténashéinatedsstdchet by nmeans of a resonance techni que 30
known per se. 98/ 15191 '

PCT/ EP974 05516 -2 The cess of ne_of Vs .1- t he
el beadd are i solth e pEnteeh of S5 ko e, J88n? 1-6, PhiFa dib pHEEE, on

t hereby vyi el diing protein.beads. 18. The process of claim 17, wherein the
-moi-st. beads are dryi ed, ' '

12. The process of any one of the claims 1-11, wherein the water-
soluble substance is a polysaccharide.

13. The process of claim 12, wherein the polysaccharide is at least
15 one of the group consisting of maltodextrin, modified cellulose,
especially methyl or ethyl cellulose, locust bean gum, dextran, gum
arabic and konjac. '

14. The process of any one of the claims 1-13, wherein the water-
dispersible substance is an adsorbent, especially silicon dioxide.

20 15. The process of any one of the claims 1-14, wherein the
multivalent ions are ions of the group consisting of calcium, strontium,
barium, iron, silver, aluminium, manganese, copper and zinc,
especially calcium ions.

16. The process of any one of the claims 1-15, wherein said forming
25 of discrete droplets is generated by a spraying method known per se,
especially by pouring the system on a rotating disk, or by extruding or
pumping said system thrbugh.an orifice or a needle at a rate slow
enough to prevent the formation of a jet, or by building a jet'of said
sy'stem' and breaking up said jet by means of a resonance technique
30 known per se.

—_—

W



5 especially in an oven or fluid bed dryer. 19. The process of claim
18, wherein the noist beads are dryied, in the presence of an &%i - I ng
agent, es¥@PYEIYL|n the presence of starch, | t odextrine BFT T’@%ﬁ :
di oxi de. 20. A nethod for flavoring, perfuntfg; vitamnizing or coloring 10

food,. conprising adding beads prepared by .the od  accordin 0 any one
of the ol ai e 10107 gl5eBrecs88 of A2 Prsr SLEIEIDE IO RPEran Lo Bel haeRBiers
claim 20, congkélated fosidi the w?eh@aﬂﬁby(ﬁltmwmeﬂ contrdfugationy, tHerdbyg an
extrudi ng step of .Lhe fos%gnéardo uct. 22. The nmethod of claim 20, conprising
addi ng t he beadSldiBETRESFPLeadS oy by coating the food with said beads. 23.
The met hod of claim 20, conprising adding the beads to the food prior to
drying, frying, bd8.fthe prodesagfciainnill7| wihetrbtin fheornhoifibeddse aretdryiedhf any

one of the cl aés%ﬁcé?l’y\z,ﬁ: g_ﬁrwehs&pﬁ ) QE&%LRVN cont ai ni ng beads to no-fat
I C or

or lowfat dry m X€s are use t he production of flour-based
food. 25. The nethod of any one of the clainms 20-24 wherein.the food is a
|l ow-fat version ofl% Theprosesssf¢lainy d8c Whezein themaisthbeads azgmdryied, it t he
claims 20-25 fugf, flaaunes b8 froRfti-caking el £fbclAly {4 O PragRRAOr
perfum ng tobacco or a_25 producf . contain,ng tobacco conprising adding
beads cont ai ni§tgreh. madiedestsine oF sHiconqd Fmiﬁ-fragrance prepared by a _
_process according -to any one of the clains 1-19 to the tobacco or a tobacco
product in an ef fe20.i Aematived for Avoring, Perfindiny, Witamini2ingloercelorihpe

product ,cont ai ni Rg_tobacco 30 5. kS cigaretie. 98/ 15191%.
Rer Ero B00s; ebo8acomPetins Ading heads iﬁpﬁeégﬂé??ié!\%}?&a?@aﬂﬁ 5o &ny
mul tival ent caineoof thentlaimisrly18dodhp dbgd ix ahaeffettivarainetint.east one | i qui d
active ingredient and/or one solid active ingredient filling at |east

partly the voids | ' I de .o A; ds of-
claim29, wherei n%e%%#%%%gﬁgrcg%%r%@_?g&%?{ %nggsatd ﬁg%%the bea&Q*_to e -
food prior to or during an extruding step of the food product. :

- 22. The method of claim 20, comprising adding the beads to the
15 food by coating the food with said beads.

23. The method of claim 20, comprising adding the beads to the
food prior to drying, frying, baking, cooking or boiling the food.

24. The method of any one of the claims 20-23 comprising adding
flavor containing beads to no-fat or low-fat dry mixes which are used for
20 the production of flour-based food.

25. The method of any one of the claims 20-24 wherein the food is a -
low-fat version of a regular food product.

26. The methed of any one of the claims 20-25 for flavoring food. -

27. The method for flavoring and/or perfuming tobacco or a _

25 product containing tobacco comprising adding beads containing at least.
one flavor and/or a fragrance prepared by a process according to any
one of the claims 1-19 to the tobacco or a tobacco product in an effective
amount. ’

28. The method of claim 27 wherein the product containing tobacco
30 is a cigarette.

* [ L L] H *



conpound of the group consisting of flavors, fragrances, vitamns or
coloring materials. 31. Beads of claim 30, wherein the active ingredient is
a liquid SYOS¥ISI¥ f| avor, in particular a flavor oil, or a¥¢ M0§318s0! ved
inoil. 10 ~ 32. Beads of claim?29, wi#ein said multivalent cation
contai ning acid polg\la%acchari de is an alginate, especially calciumalginate.

33. Beads of cl ai mo3Beafiiconsipting phamaatax o anetensirdcmadiivalesticationof  at
Ieiast 40hwe! grvopaawﬁ' grtatci&ﬁol & asisaffie Gnd Q%B?é%st\%?‘érﬁdl;ﬁdsa%t%v@m&edientt ]
pol ysacchari de.is a pectj.n. . Y .. Beads of clajm. 34, where e
pectinis a Icﬂﬁ‘@%‘f gﬁe ﬁgidalaﬁ V@éﬁ&%‘?déﬁpggs;‘i“?ﬁagi%ﬁr rilyr thesy \gg%’%}éﬂ?yon of
| ess than 5% lthevedidhpolySdcchBefdés of cl aim 29, -wherein said acid

pol ysacchari-de is gellan gum 37. Beads of any one of the-clains 29-36,

wherein the beads. heatastable._and the activa.inagredi.ent, i s being
sustai nedly rel ea%%%@.s oéecgq}gngp,gv T aﬁb‘?a‘tttﬁvee grggieﬁkeng 52 16a3t0n8 | " he
beads are mecleampmind, of thelgroupZonBistity of flavyrs)rfragrandes, vitamimsXs- 37,
having a dia : . to about 5000 [err]m preferably of 100-2000
[err]lm specrﬁogéﬁlﬁé %PQ%B%SOO 25 [err]m 40. Beads of any one of
the clains 29-37 produced l%y the process, of any one of the clains 1-19. 41.
Use of the beads adedtasdspiictaian@0omhesein the attaveringredientis a Hauidenod of

.any one of t h%oﬁ@ﬂﬂ%x@@n%ﬁ;ﬁ%@lm‘ a flavor ¢il, or a flavor dissolved in oil. B

10 - 32. Beads of claim 29, wherein said multivalent cation containing
acid polysaccharide is an alginate, especially calcium alginate.

33. Beads of claim 32, wherein alginate has a mannuronic acid
content of at least 40 weight percent.

34. Beads of claim 29, wherein said acid.polysaccha.ride is a pectin.

15 35. Beads of claim 34, wherein the pectin is a low ester pectin,
especially with a degree of esterification of less than 5% by weight.

36. Beads of claim 29, wherein said acid polysaccharide is gellan
gum.

_ 37. Beads of any one of the claims 29-36, wherein the beads are
20 heat-stable and the active ingredient is being sustainedly released.

38. Beads of any one of the claims 29-37, wherein the beads are
mechanically stable. '

39. Beads of any one of the claims 29-37, having a diameter of aﬁqut
10 to about 5000 pm, preferably of 100-2000 pm, specifically of 400-1500
25 wm. -

40. Beads of any one of the claims 29-37 produced by the process of
any one of the claims 1-19. ' K

41. Use of the beads according to any one of the claims 29-40 in the
method of any one of the claims 20-28.
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