; €3eCdCCa>>?DBd@AG6) GTGv Y  DRAGOCO Cer berding & Co. AG Dragocostraf3e 1,
37601 Hol zm nden Mnonuclearly filled m crocapsul es The present invention
relates to nononuclearly filled mcrocapsul es, food conpositions and ot her
sarticles which contain one or nore nononuclearly filled mcrocapsul es and
1o methods for the production of nmononuclearly filled m crocapsules. In the
field of the encapsul ation of active ingredients (active substances on or
in carrier materials) problens, for exanple inconplete imobilisation of

t he active substances on or in the carrier material therefor, frequently
arise, in particular in the field of foodstuff technology. | n the field of

the systens for the functionalisation, in particular the §
(l'iberation) of active ingredients (active substances) framwmmmmWWHWMFr
materials, such problens frequently result from an inapproprlgtgg*l.e.

ei ther inconplete or, 1 pT- alternatively, premature or dg?ﬁyed

rel ease of the active substances fromthe carrier materia It is
true that active substancelcarrier material conbinations “Mﬁﬂ@mgﬁmmwme
requi renents both with respect to the encapsul ation effic SO
with respect to the needs in practice with regard to rel ease W®" al ready
been found for individual applications, in particular in pharnmacol ogy,
agricultural chem cals and cosnetics, but in all industrial nations
substantial investnent continues to be made in searching for systens which
in certain fields of application enables (sic) a release of active
substances froma carrier material that is in accordance wth the need.
Despite extensive efforts, to date only a few functioni ng systens have been
devel oped for the encapsul ation and functionalisation of ingredients in the
fields of food technology and food chem stry. This is partly due to the
limted approval for possible carrier materials for the ingredients
concerned. In particular, however, problens arise with those flavourings
whi ch are of conplex composition, which is expressed both in the
multiplicity of the volatilities and the ranges of polarity of the

i ndi vi duaID%AQQQQ Gerhsraiedtd Cof AGhe flavouring and in the sensitivity of
one or norldragogositale dnped@htolzamindener nal i nfl uences. Initially, reference

may be madgohéniidi€ad\ofilletivmigosasaumant s from the extrenmely extensive
literature_aon active ingredient release systens:

The present invention relates to mononuclearly filled microcapsules, food
compositions and other articles which contain one or more mononuclearly filled
microcapsules and to methods for the production of mononuclearly filled
microcapsules.

In the field of the encapsulation of active ingredients (active substances on or in
carrier materials) problems, for example incomplete immobilisation of the active
substances on or in the carrier material therefor, frequently arise, in particular in the
field of foodstuff technology.

In the field of the systems for the functionalisation, in particular the release
(liberation) of active ingredients (active substances) from the carrier materials, such
problems frequently result from an inappropriate, i.e. either incomplete or,



Brandau, Thorstein; Pharma + Food 3/2001, 8-12: M croencapsul ated active
subst ances and m crospheres in pharmaceutical and cosnetic applications are
described in this docunment. The so-called mcrosphere nethod, which results
{in highly spherical granules (solid spheres) w th nononodal particle
Listribution is indicated as nethod for the production of m crospheres.
Wth this nmethod the active substance 9r active substances is/are uniformy
di stributed throughout the entire sphefé, in a matrix of a carrier

mat eri al . Furthernore, . -, , -3 mcrocapsules for the production of
which a liquid or liquefied active substance is enbedded in a solid shell
are descr iafetnatiyely omemaies or delpgedisiaase of thei antive sulstanasstitentlthecrartere
producti ommakriflteerdfe spheres (solid spheres) fromdroplets of an alginate
solution that are dispensed froma nozzle, wherein the droplets are dri pped
into an ionic solution such that they solidify. Wth this nethod the

al gi nate gpligt {8 inat Caqsﬂv&ré%tdneé@aﬁlép%gﬁfeﬁa|b§o>ﬁbh\%g%r)s03g@x%#ﬁtf hgn:

Mononucl early filled capsul es are not ose i s docunent
di scl oses raqwmﬁms peth withereppesd i thegmncapsuldioaratficiqnss and yalspswith fasoect

addi tive, yhed ﬁéé&sﬁﬁ%ﬁ&té@%hﬁ reﬁ&ﬁ?foerﬁle%gg hhRA&lRMAd bEQn ?Ju H??fﬁﬁdl?ﬂﬁalam | ve

ingredient fromthe group of flavourings. Mononuclearl capsul es are
not di scl cpplications.dn GaArtickigr @cnf@ﬁmccﬁc?gynﬁgmfeﬂtﬂraécf@ermaw laad@mmﬁgvg, bitn

par ticul arj, ‘éﬁtlrﬁ:fus{rﬁﬁﬁétwﬁg%ufnétﬁH@#Hv@%en@ﬂ&mtﬁwﬁﬁ@fpﬁé’mag lin %Sehé%s of the

carrier material wth respect to stabil eat are disclo t he
rel ease t HYFEHTS, WhisheiPere %tfletdékpfngprgﬂca&@ spablesfaiol@l feleasat ofc etivenuous| y

during thes BE@HEES fréM aVardir ARAER i is IH'éE?erarR%r\thtHhﬁgetgu“ ng storage of
the food. WO 98/15192: This docunent discloses a netho or the production

of spheres (beads) as a food additive, wherein in a final method step
previ ousl YogypReagaehsiel @ffois)SR) Wiatee oflf! aS@bﬂwmm&rﬁﬁé Qs%rh§§é

subsequentolI y loaded with at |east one’ acti ve, r’rP l'i'c 1 ngredi ent
eéveloped for the encapsulation and functionalisation o mgredlents in the fields of
food technology and food chemistry. This is partly due to the limited approval for
possible carrier materials for the ingredients concerned. In particular, however,
problems arise with those flavourings which are of complex composition, which is
expressed both in the multiplicity of the volatilities and the ranges of polarity of the
individual flavour components of the flavouring and in the sensitivity of one or more

flavour components to external influences.

Initially, reference may be made to the following documents from the extremely

extensive literature on active ingredient release systems:
Brandau, Thorstein; Pharma + Food 3/2001, 8-12;

Microencapsulated active substances and microspheres in pharmaceutical and
cosmetic applications are described in this document. The so-called microsphere
method, which results in highly spherical granules (solid spheres) with monomodal
particle distribution is indicated as method for the production of microspheres. With
this method the active substance or active substances is/are uniformly distributed

throughout the entire sphere, in a matrix of a carrier material. Furthermore,



The encapsul ation of flavourings in spheres (beads) |eads to the
Jlavourings having an inproved thermal stability and insolubility in water
during further processing of the beads. However, the flavour release is not

.i nstant aneous during chew ng or crushing h ~r -4 of the bead particles

4n the nouth, but is based on a continuous and slow process of diffusion of
active flavouring conponents fromthe §ncapsu| ating material into the food
matrix. This is described in particulaf in W 98/15191 and in WD 981 15192.

EP0513603B1: This docunent discloses an installation for the production of

seam ess capsules, in which a fluid streamfor the formation of capsules is
bl own out "BETosapRHIeS for dhey ppodugtiomotswhigh 2 ligayd ohdguedied Active splstancensi ch are

t hen br ougmbddabe irf88biRCIheMatd\geschgégleni ng fluid in order to produce the
seanl ess capsul es. These seaml ess capsul es are nononuclearly filled. No

data are given on the capsule material. Likew se, no data are given on
possi bl e iyeyeHoLmess or possible technol ogi cal advantages of the shell

material in use. JP 11155480 A describes mcrocapsules filled with oily
aromatic ingredients, which are obtained by reaction of polysaccharides

such as a"lgi@@béﬁnémtcﬂls&@ée@b'%é’thodin?éra{he' %8uéﬂ6ﬂ avhmg#;aat%r §pﬁé?§é %écfﬁet to
heat and wat er. However he shel| of the capsul es described has a h

wat er contSPReres} iepy quph’é?] ob @noglainale, saionthah atendiseelised| frora kﬁaFPZZ“%IP

09065853 Aviiesif'thd @fofetdiafd BRFIRLhD érﬂ ldnRdsoMition duRR tﬁétameyl%bm VYABRDT
which is forned bgéencapsul ating the flavouring with sodium al gi nate and a

pol ysacchdhisdaethe %ﬁlwt%ﬁﬁlug‘?rh!ﬁ sqrypred i Gmlﬁts By viratien excitgtioni n-f | ow

nozzl e andvidronlidledfPfbd¥abbulefbre ibid@Bloesd de. Here again, the hardened
capsul e shell material has a very high water content of far in excess of 50

%mm. However, as the Applicant's experinments in the context of the
present ir\)ug@rggj/mghave shown for the first tine, a high water content in
the capsule shell is extrenely disadvantageous for the performnce of a
capsule and in particular for its thermal stability and its flavour

retention TaPasdnvent discloses a method for the production of spheres (beads) as a food
additive, wherein these solid spheres are loaded with at least one active ingredient
from the group of flavourings. Mononuclearly filled capsules are not disclosed. Data
on ingredients from the field of flavourings, in particular water-insoluble flavourings,
and technological advantages of the carrier material with respect to stability to heat
are disclosed, the release thereof, however, not taking place spontaneously, but
continuously during the production or preparation, but in particular during storage of
the food.

WO 98/15192:

This document discloses a method for the production of spheres (beads) as a food
additive, wherein in a final method step previously prepared water-insoluble gel
spheres (solid spheres) are subsequently loaded with at least one active, amphiphilic
ingredient.

The encapsulation of flavourings in spheres (beads) leads to the flavourings having
an improved thermal stability and insolubility in water during further processing of the
beads. However, the flavour release is not instantaneous during chewing or crushing



Vs n -5 Accordingly, the primary aimof the present invention was to
indicate a flavour release systemand a nethod for the production thereof,
which is efficient with regard to the primary flavouring encapsul ati on and,
,as far as possible, is universally enployable in respect of the selection
©f the flavourings to be encapsulated, i.e. in particular is not restricted
to only a few oil-sol uble essences. Fufthernore, the nethod to be indicated
shoul d preferably make it possible to %roduce a flavour rel ease systemt hat
is at |east essentially insoluble in water and with which the encapsul ation
of water-soluble filler materials is also possible. Mreover, in ternms of

i ts flavolffthehbeagparticies isyhe apuinbul ig baped en aseptinugus anﬁﬁcamramm‘

char act er igitsioh of a&weqmburﬁ\gsé&ﬁlﬁ‘dheh@ #&ﬁ%t@fen@aﬂéuﬁa\ﬁ a%nélh dﬁ\é' red
point in ting, Bre erably during ingestion of the urs fect) At

the sane tPefMa PFeTB'%%@Fé’”'PQ?’ pParticylas iy WO @MY %‘6“? 98HAR192.0 shear
forces, preferably at least to such an extent that they are not destroyed
by the shear forces that usually occur during the production or preparation
of a food.ER-8P1A&PABe, the flavour rel ease systemto be indicated shoul d
be stable to heat and/or stable to boiling and/or stable to deep frying

(see below for the definition of these terns). Fromthe technol ogical
st andpoi nt'hig ARCURAN GiFclosenani ingigllaier fer $he aradustinmpiesaamiessorapsHgB.LIS

product i oRyh & ‘ﬁh@%aﬁﬁf‘éF m@oMmbn ¥ cdRlicdTs BI@%'oQu't Bf %ﬁnt%ﬁ e h&3ISATE
shape. Wth respect to the flavour release system the ry aimis

achi eved I§ych ﬁd’f’%‘)‘afthﬁhér°ﬁl%ﬁ’ﬂ'ﬁu‘ﬁ’h'é%@F%/thﬁnIblr@ﬂ!hé W%@Ctrﬁ"@r @ba@gumg whi ch

conpri ses ficRirt 3RfEHIt6 TB8lide Me SedtABSE BEFSUIDMHeSe RERNIdsA! crbRd 48 an acid
pol ysacchari de an

mononuclearly filled. No data are given on the capsule material. Likewise, no data

are given on possible ingredients or possible technological advantages of the shell

material in use.

JP 11155480 A describes microcapsules filled with oily aromatic ingredients, which
are obtained by reaction of polysaccharides such as alginates with calcium or metal
ions and which are resistant to heat and water. However, the shell of the capsules
described has a high water content of more than 90 %(m/m), based on the capsule
shell.

JP 09065853 A describes a microcapsule filled with the flavouring wasabi, which is
formed by encapsulating the flavouring with sodium alginate and a polysaccharide as
shaping and stabilising adjuvant by means of a twin-flow nozzle and is hardened with
calcium chloride. Here again, the hardened capsule shell material has a very high
water content of far in excess of 50 %(m/m).

However, as the Applicant's experiments in the context of the present invention have
shown for the first time, a high water content in the capsule shell is extremely
disadvantageous for the performance of a capsule and in particular for its thermal
stability and its flavour retention capacity.




-6 - afiller material, conprising a flavouring in an organol eptically
effective amount, that is enclosed by the capsule shell on all sides,
wherein the mcrocapsule is stable to heat and/or stable to boiling and/or
. Stable to deep frying and the water content in the capsule shell has been
adjusted to a value of <_ 50 %mm, based on the total nass of the capsule
shell. In this context a nononucl earl Y, filled seam ess m crocapsule is
considered to be stable to heat if it ™aintains its structural integrity if
it is exposed to a water bath at 50C for 15 minutes. In this context, its
structural integrity is retained in particular if the filler material has
not seeped\cCPSINAhehe apEnAre aimetf theopresentnigverttiont was tordmdicasé a levour

m crocaps n i} u g to the
Mvent o TEes sTREANARR B hicthad kp e 3RRICAS (RrEb AL s pAERR! i

st ruct ur alregard dgthe: lyrlmarylflavwmemswlat@nandaaefarlaatmsableltsom“fansaus

m nut es. &£ t

parti cul ae%;#gga% @%Fﬁ%d of E%rlgéégfdﬁ&g;& ﬁ*oet ﬂ%@ég@ %6 6 rﬁ%@@félgf'eg é; |Qhel I

f ol | owi ng pentisutar ésanateestrieiéd tahenlyrd &voglhg@uble.essenmmonucl early filled

seanl ess m crocapsul e according to the invention is considered to be stable
to deep frying if it retains its structural integrity if it is exposed to a
deep- f ry Harthewnorapthee metiaddrtd dpet ivdicated 19®0Id preferahlynmeks it bossilbie tocont ext ,
its struct i terial
has not sét%@ ef%]g?n\g{uhgéqggésg %WI% P t fé?%t\tfxlléér\éléhﬁlg I{]?&édg%edn{’vg%{ Phe

m cr ocaps it whigh therﬁrtcaes%amn@iwatﬂr-sph:blepfﬂlesmatenabxs alsopossiblel ear |l y f| Il ed
(m cro)capsul es are here understood to be exclusively systens that possess
a defined capsule (capsule shell, skin) which conpletely encloses a single
( mono) cor dMgraagreds )teahs fdf| teflanedrerdledse the isistemc ehowdtt prefenably ahese

i pkness iiahlifodARMMIEIGALL 1620 Y1k BasPEPL AaiRlr e iCaggied ! akes
up by far € naj or proportion of e capsul e v 0 €enabl e

t he h| ghe310lr]fodl”st$rnb,l rrefecaidy MIF@fW&%O@Qﬁﬂ;@W@d (Phrstefféat). particul ar, the term
"nmononucl early filled m crocapsule” is not applicable to "m crospheres”,
such as have been described) for exanple, in the cited article in Pharma
+ Food 3/ ZgGhe same tiee. ttbe sygibree do bpgndieaied ishoylthibelresibi@ntita shear Sorbes,ance i s
enbedded i LI carrier
mat eri al , d;rfte# a?cégrlgééfnééjggﬁ%ﬁu%%tﬁﬁ @Qtrtgggrla r%lerCR O%tréyet%ﬁgﬁﬁlb% gregr{]fgk%gas

" pol ynucl dhat Ltsapli%m(@yl‘durmgrthepwgpmn@nr¢par$t@ns£éﬁsfeod)f the present text has
a maxi mum vol ume of 65 mMmB.

Furthermore, the flavour release system to be indicated should be stable to heat
and/or stable to boiling and/or stable to deep frying (see below for the definition of
these terms).

From the technological standpoint, the method to be indicated should enable the
continuous production of release systems that as far as possible are of the same

shape.

With respect to the flavour release system, the primary aim is achieved by indicating
a mononuclearly filled seamless microcapsule, which comprises

— a capsule shell of a hardened capsule material based on an acid
polysaccharide and



A mononuclearly filled seam ess m crocapsul e according to the invention can

be produced in particular by a nmethod with the follow ng steps: - providing
aliquid filler material for the mcrocapsules containing a flavouring in
an organoleptically effective anmount, - providing a, preferably aqueous,
solution:or dispersion of a capsule material, capable of being hardened,
based on an acid pol ysacchari de, - forging di screte droplets of the liquid
filler material for the mcrocapsul es and the solution or dispersion of the

capsule (shell) material capable of being hardened, so that the capsul e
mat eri al capabl e of being hardened surrounds the Irqurd filler material in
t he dropl et s -onadiiller gnatesal, comarisiasi s dlavorsingains an eorganienticaliynefectie capabl e

of being hardengplo tHabRters 384 §§ﬁeﬁgg§§|g%ﬁg%ﬁ ?,egg sul es are forned,

whi ch each nnnonuc ear y surroun materi a are stabl e to heat
and/or stable to boiling and/or stable to deep frying, - drying the capsule

shel | for Wﬁférémttlhé midtEcaRUR is CEBBIBNS kbt Ao CRRSIE IS bérpﬁé bﬂﬂlﬁ\ageér A val ue

of <- 50 %4m ), based on the total nass of the capsu erably,
the |iqui dleepifying mfererveater%ontﬁ%ﬁarhe&aeweuseﬁbham@ee@ adyusied tma galuenul si on

of the actdfxéq-,of%@.x rbé&%i otnqhgeotgrm%ég?eﬁegy%gg,gsh%get her produce t he

organol eptically eff'ective anount vouri ng Is preferred
to produce the discrete droplets of the liquid filler naterlal and the

sol ution qf tﬂ.gfog.«are%& %nmeﬁomfeaﬂgrrmeé %emeeg'rﬁlgm%?@émnrszg%sr&ér 0¢ ihapdened by

feeding the sa uids throu a concentric nu e arrangenent. The
di screte dtae & beathialh mayping :ﬁe stiuctishintearifjoif ifiis fexpened tpleawater paihl ater

material, 5%88%8# f5 Hﬁﬁlﬁéé.%}hrs context, its structural integrity is retained in particular if
the filler material has not seeped from the capsule shell following the treatment of the
microcapsule.

A mononuclearly filled seamless microcapsule according to the invention is
considered to be stable to boiling if it maintains its structural integrity if it is exposed
to a water bath at 100°C for 5 minutes. In this context, its structural integrity is
retained in particular if the filler material has not seeped from the capsule shell
following the treatment of the microcapsule.

A mononuclearly filled seamless microcapsule according to the invention is
considered to be stable to deep frying if it retains its structural integrity if it is exposed
to a deep-fry bath of molten palm butter at 180°C for 5 minutes. In this context, its
structural integrity is retained in particular if the filler material has not seeped from
the capsule shell following the treatment of the microcapsule.

Within the context of the present text, mononuclearly filled (micro)capsules are here
understood to be exclusively systems that possess a defined capsule (capsule shell,
skin) which completely encloses a single (mono)core (nucleus) of filler material. In
this context, the layer thickness of the capsule shell can be variable; preferably the
core takes up by far the major proportion of the capsule volume, in order to enable
the highest possible loading of the capsule. Thus, in particular, the term
"mononuclearly filled microcapsule" is not applicable to "microspheres"”, such as




Har deni ng of the capsule material capable of being hardened preferably
takes place by bringing the capsule material capable of being hardened,
whi ch surrounds the liquid filler material on all sides in the discrete
droplets fornmed, into contact with an aqueous sol ution of polyval ent
Lations (for exanple Ca ions), whereupon the acid polysaccharide reacts
with the cations to forma seani ess soJ(i d shell around the liquid filler
material. After hardening of the capsul & material capabl e of being

har dened, the capsules fornmed are usually separated off fromthe solution
cont ai ni ng pol yval ent cations that has been used, and specifically

pr ef er abl yhaxetheen dasaiey, foeexarbpledf theocitedartidle inePiremacieFoahP200E Tihaet h and
har deni ng L : : r. r pl ace
at | east dgﬁri é)lh%ey%x}gearﬂ%ﬂé{] 2\&' '@?@%tﬁﬁ? Y%g%értarg%s'g‘r%p qggﬁéﬁrgﬁ'ﬁ%td% I'ch can
opt i onal | yfotre ag @wiEmigsionior Wispetsion inrthe narrier metesisb are hoordinglylequentlyh a
connectiv j i : w Bl 0 LOga L arated off
From the rarqsais B8 REGE5s cRndheb bepbUbb D hisoor PR ife 3ERY 8 Merove
any adher ithg ppasepttekidras acmaxiowm ¥alwne ohed mapPsul e surface. Further details
on the preferred enbodi nents of the nethod are given bel ow. The present
invention also relates to articles, in particular food conpositions, which
cont ai n orfe neenamueleantb fikas séaralesy nficrotansulel acavedipg b dlve inveotiahi ngn te t he

i nvention - er ' f | sule (M. _0_

Mononucl e rﬁglb%fjﬁr?géhl‘réﬁﬂgr cgrﬁ{s?mogsﬂ%qwgﬁoug‘r@{ggﬁ%abl e for human consunption
are already known. In this context the followng are to be differenti ated:
(a) capsules th . | ti p - |.e_technol ogy,
(5) cort capsul EieEfth £ qMaBietantsR rRR TG scthtles il ek i b8 apan
type (a), referénaroiganomapticailyeffentivé emoant, t o t he above statenents with
regard to the docunents JP 11155480 A and JP 09065853 A. Wth respect to
capsule type (b), i.e. the cell capsules, reference is nmade to the
docunent s EP 242ravBing’a, raeferdely &p@odscoition whilisperemolof dicapbuds enatéral,
encapsul ati on of | ' ' gl nating from

m cr oor gani sns. C?zﬁ'%']é é%%%ﬁ%rggﬁegd;gh%eacﬁy%%g?é?F’fylg%cé:%ﬂ(':%acer vat e

m crocapsul es, reference is nade to the docunents WO 93/19621 and WO

93/19622. forming discrete droplets of the liquid filler material for the microcapsules
and the solution or dispersion of the capsule (shell) material capable of
being hardened, so that the capsule material capable of being hardened
surrounds the liquid filler material in the droplets on all sides,

— hardening the capsule (shell) material capable of being hardened, so that
seamless polysaccharide capsules are formed, which each mononuclearly
surround filler material and are stable to heat and/or stable to boiling and/or
stable to deep frying,

— drying the capsule shell formed until the water content in the capsule shell
reaches a value of < 50 %(m/m), based on the total mass of the capsule

shell.

Preferably, the liquid filler material is prepared by preparing a solution or emulsion of
the active flavourings to be employed (which together produce the organoleptically
effective amount of a flavouring).



Capsul e types (b) and (c) and the correspondi ng nmethods for their
production have certain advantages and certain di sadvant ages.

D sadvant ageously, the conventional production nmethods for both capsule
types are still batch nethods, so that inexpensive capsul e mass production
i$ not poessible. Mdireover, the preparation of suitable mcroorganismcells
and the encapsulation in such is technjcally very demandi ng and susceptibl e
to error, and furthernore the resulti'néj‘cell capsul es are not particularly
stable to shear forces. The nethod for the production of coacervate

m crocapsul es, which is usually carried out using gelatine and an additive
such as, for exanple, gumarabic, is suitable only under the precondition
that the fif Vot o ﬂ)rloﬁlﬁ?enﬁ'fee&iké tel GroPt egpﬁgslﬁlu\%ﬁ%r'rﬁatgﬁ it Y
insoluble I n an aqueous solution of the gesl at1ne, Ich resul'tsina
comrens ur &obitign o Bisparsianaef the sapsuta meterial eapablegefrhgingohardensdely feledingur i ngs

that are =1p I i WO
03110621 e ue 'GP SiGstFe RRRARHAME forht BRBrt e e RIS |2
rest ri ct edhepcenprissat lgasttwaodifierasinhases/illeoveterialc oapsatematerial).cr ocapsul es
are as a rule not stable to heat, which further adversely restricts their
suitability for use. -10 To indicate the enornous investnent that is

bei ng nmadélardening of hgpapsyle materiahgapahie of being bardenkst prefasally thkeadlesat ages of
t he abovengn w ; rT@ﬂg I | g _active
subst ance | e%'l('a_é Fsh%st mlsl%vmr?'txﬁhgls .3% g@%@@ﬁ?%@ﬁ@%\ﬁ%éﬁ%@ Ig‘\?ouri ngs
t hat can paviddillenmajerigboe @l sisesliathaldiserefecdroplets formeddrtotagntastwitivlanowi ng

docunent s: i { i . ARt lLavouring
and pr oducaﬂug?lésog 5? %%ggf g?&ﬁégﬁ%% gﬁl %@”@@gﬁs&&?‘é’@ %g@ggv\n&fﬁ a%'idavour i ng
oi I's, whi dielysacehasde rieacts ddthethe matinesitns fasin 2lseaintass solidshiell mkoungl thed t hus
have greafflﬁﬁidsfﬁlélblin'a{etri | to heat, which capsules are produced by the

coacervation process based on a protein as shell material and are
mechani cal |y broken up on chewi ng. Once again, the capsules can be | oaded

only with oid.- v | Q9/ Thy nt
di s%:/l oses @iéﬁeﬁ%ﬁ%g&f krﬁe r?g%grgé altg |F oﬂ ofe 8‘Vrr\gﬁﬁghq]al7(?e(7:nje? I g”\??)ﬁérjé%%g‘égﬁ in
cheni cal | yognessarel yshRibtisepasated ot fromihersolidips gbetainingrpatyvplenh catinmsibati s of

known di styd<b | ChEr: S et Lt & out si de
into the cr%\'rS eH%%rpgS%jr)’g%@r g%lﬁdye "yng)ﬁlé-??'%geo%dﬂtgggdéy?g\%? Ecﬁgtra té{ g&]g

di ssol ved hetvegn eapsulei haditardibardemng Bathi s reached. In contrast to the known
types of nononuclearly filled capsules, the mcrocapsul es according to the
present invention are, in the case of an appropriate enbodi nent of the
product i orPivigbthe earsbleshel famed referablydakesnplata d) least paviatieby amaler a

stabl e f1 ayQuFptiBhdorebiRsopitRR! SrobSssN8iicH eaRJtiBRalf! S RBMbIARI fvrﬂh Gthér! C) 10
the presence of water) w thout an additional chem cal cross-I1nking

reacti on HHYINGEracessrs, fexamaledyith a sonvestive aifighyieg procepe producti on net hod
according to the invention is significantly sinpler than the production of
cell capsul es or coacervate mcrocapsul es and also |leads to significantly
nmor e uni f JPHATAP rYeRpsa | @Prpyies serasatetnif tepdhe dardeningr bath @re erefer@blynvent i on
can be progys Ghsh8d 3n CREEr AUOUS BRRGE SshyaBshefhl NodhRaRA icalidns fromlthecOnst ant
di mensi ons. Conpared with the m crocapsul es that are described in the
docunent s SAPsYleEIHaEH A and JP 09065853 A, the nicrocapsul es according to
the invention are characterised in particular by an inproved stability to
heat and an inproved flavour retention. The hardened capsul e (shell)

mat eri al drurthee deleds ee HisRirtered epbedinayts of themethogeaie otyan peldwer abl y
conprises - as already nentioned - a substance hardened by bringing into
contact with nonoval ent. or divalent cations or cations of higher val ency.
Ther ef or e, The Bi¢B8RtdAENtIOR Asocglatasdoralicrs, &y PREFYIRSIO8R gPRgP§itions. whigher abl y

used in thentah RAE ARGREEHhebriutlebME filddVARTORPsuB bEELGHE 56 IE Rvbftion
preferably in the formof a solution for this. Substances that harden in

cont act wi ¥ Tg2Fighyaterighfopthe mirocapsud (Miri ppi ng into a bath contai ning Ca
ions, are preferred.



The capsule (shell) material for the mcrocapsul es is advantageously
selected fromthe group conprising al ginate, pectate, pectinate,
carragheenan, gellan and m xtures thereof. The said materials can be
hardened by cations and, in the hardened state, form capsules that are
particularly stable to heat and insoluble in water and have a hi gh shear
stability. The cations that are suitable for hardening the said nmaterials
are know to a person skilled in the arY. The nononuclearly filled seanl ess
m crocapsul es according to the invention contain an organol eptically
effective anount of a flavouring in their filler material. This flavouring
pr ef er abl YURYEILE3Y fitkite migrogapsdles viicbuaiengitabie fohBumensensimption @e

Fl avour i nagireBly RESWY. §n 8¢ %@ﬁ% fo'lloﬁlng%rftooée Hﬁér%nﬁé’c@&t ngfp% 3R ﬁétt' ng

odour and taste, which either are natura resent In for
exanpl e, iGRnfReuProgYicest by Meansi @b multipler erzale ﬁhWQﬁa/r (l@)dsqllre@awleann@t(@)r active
odour and doasé@afehficRicBpsUids. Must be borne in mnd that it is particularly
advant ageous that the f?avouri ngs used according to the invention can have
an anphi philic character and do not have to be transported into the filler

mat eri al fWﬁlﬁn rb?@rdotbt %b&%lé)l’y&' faf U$éf@|rén@$tl?%@&@%%ﬂﬁ:ﬂlaﬁ)ftott}ﬂg SERRYI €

shel | . f r amewor resent ention it is usually

i mpor t ant scti‘iemﬁmé V\’fﬁ‘d@ﬂ?@siomﬂa@o%'ﬁ@msejﬁ hﬁ1t55d§Q ArepdpPRAMEEBTHAUNaccept abl e
anounts of the flavouring do not diffuse out of the filler material into

t he capsul e shell and possibly even diffuse out of the latter. Such

measur es aMVh respeckicfppssile trapioy)i-es dpgacall icapsuls, treferangp dsiineadef toothet he

har deni ng fRLMent¥aER BE20434 N %BSEbe%zé‘“&’sejrAW ngh.eﬁ L fa?s%%eﬁmé see
above). Frequently, the nononuclearly f seanl ess m crocapsul es

accor di ng aN5aPHatiomas Activersubsianeesin gell F}?éﬁﬂiﬁi piginalinp fiem migrearganismsl e a
vegetable oil), in which a flavouring is dissolved, as filler material.

Mor eover, an aqueous solution of a capsule materi al that is capabl e of

bei ng har d¥Rea View tRseanstlp teps (Qyicd cParervate prigsacanstisn. sferemee igiroadsctapsul es
accordi ng th@db&ﬁnérﬂé’%@@ﬂ%iﬁﬁn@m 93/@96220” of a (for exanple anphiphilic)
flavouring between the filler material and the capsule material during the
production of the m crocapsul es according to the invention can be descri bed

by the corctép%%n@béww#laﬁar(b)béﬁd o8 &%Qﬁdrﬂir@%étho&@?orrtﬁé}ﬁBt’?:%lu@tIo Chatel LY 1t

is, however, noré convenient to indicate the distribution coefficients
bet ween n-GEeEmsIvanirgesane certaipdisadvantages Risegvasigaesysly. tha coneentionalr at ur e

for the chasadsdiehi satHoas ff Mlbséa'ﬁ%fjﬁstyp\egsér%agtllpfbafté?\e n¢étﬁ6c¥§ bﬁﬁe ItRE

coefficients for  the concentration equilibrium between r materi al
and capsul BOPENEIVE SEPHHRSNASS PApdugtion iﬁe'i‘PttFé’ﬁﬁ'éteaMﬂr%OV@f dhe @xepgsationof= 250)

the ratio QitablBemiPourgaismt N8Say tie En¥SUidtBN OHM 08 isNtdcRRichWP vBiyases
noct anol and water is constant; the distribution coefficient KWIs a

material QHRAWING angsysseplbieto ereorcBRARRhEBRRIEItAS FRSOting 58!l §RRIYISHEEI on

coeffi ci erdot Ipagiéuww 3table toegrféadfdré&Pcrthethéwi@me ploduétRBFofBoatervate
| ogo[ co/ c ere co = concentration of a flavouring in noctanol; c¢c"" =

concent r atm%FPCBPSLﬂ% whigheistysaabusarrigd PHt yeipepelating anthan Fdeibye suchhest he

present i rmgeskdrle.! G fdrabi®us isDigksble ahly iddel WedfBcdrditRntthseBe Ia0sRMg
dependi ng on their and specifically such that a degree of

di fficul t)f?PbF"aE?ﬂ?' é‘hg‘éﬁé‘ﬁ? 5t canrietelyH0sAlivhia dn ap AdEeoHEISeIdtionsefi gned to

each grouphe Eb&wﬁyrwm@ﬁsréwrt@maa b@rﬁiﬁ@nwrately%@é@nhélneﬁhbtldnqmﬁp@gkwﬂs whi ch
ar e C]UI te eas to encap sulate. A m CI‘OC&pSU e accordi ng to the i nvention

can cont ai ®"MHPe ﬂFH%LH'“QB HAb ap rRoteryislogen by %Faﬁqulﬁ?%rﬁ?@édmﬂttﬁ thel ogk, W

>_ 2 in thechirehgy vv@t eBj18b621 Cé?rfde)wob@sﬁde@m tHee deiedl comBfmberts fohdecapsul e.
This first roulg%teg A | avour.ings i ncl udes substances such as carvone (logK, W
g%i%ﬁ’@ I

= 2.23), E,etdﬁ%t”?tfe gi@ \R}I_soyblpz)compong@s Moreover, coacervate

microcapsules are as a rule not stable to heat, which further adversely restricts their
suitability for use.



ethyl caproate (logK, W= 2.83), linalool (logK N, = 3.28) and beta-pi nene
(logKo, W= 4.37). Flavourings with a |logK Wbetween 1 and 2 can be regarded
as anphi philic conpounds and are already nore difficult to encapsulate. A
m crocapsul e according to the invention can contain at least 10 %mm and
up to 50°%mm of flavourings with a logK Whbetween 1 and 2 in its filler
material (core), based on the total @5 of the capsule. This second group
of flavourings includes substances such as ethyl butyrate (logK, W= 1.77),
benzal dehyde (1ogK, W= 1.64), isoanyl alcohol (logK W= 1.28), ethyl
propionate (logK, W= 1.24) and diacetyl (logK N, = 1.33). Flavourings with
a 1 ogK, W Jo indigate oiighEpeimous invesipanopatl isc beinpsmade ei” thed ingtustry to

particul ar CEHrt tHO ujj Cl:0 n the
Povent 1 on Shbhiec it vieo s80pag i%ﬁ“‘ﬁ;‘ég% oD SBpRfaihen Reber 1 s
with a | ogistems and forprogces thermeallyrgiakie jaglive mmcemelem systerhs wilB asof t he
capsule. T h u C t s et hyl
actate (l't}gt oy RGB  Putber pRIRRES A" AfEBReBs BEERRREeE" ook, w
= 0.78) ar@ ﬂWI'S ﬁ@é?é@@e(fpwweﬁume’nﬁ) For or ganol epti c reasons the
fIavouri ng contai ned, for exanple in dissolved or dispersed form in the
filler material of a m crocapsule according to the invention wll
frequent | YJ&8f8i59%t |east 10 %mn), based on the total mass of the
flavouring in the filler material, of one or nore flavourings with a |IogK W

< 2. However, if the flavouring is present inthe filler material in

di ssol ved Fhig fpcunent gissioses Aanetaed for heoflavondrg and proguctisprafifoedsibystheul d be
kept very elo‘a}ﬂona&dcéifsﬁfegrmldgdw hlnﬁé\%uﬁ %‘Q}Il; Whith NavePBssd nQRiehb§ bryot al
mass of the flavouring int er rial, 1n order to prevent

unaccept abneans af shemicek seasslining gad fthus dave rgyeater tstrbility Itbeheairawemhal isin
di spersed cafo@ule@%r@d&@ylbﬁl' tfhbecgyacér%mn ﬂ)%eéé Egséﬁf ,‘f]laap hrﬁg.s sAéSS! ng
into the capsule shell 1s reduce conpar e a di sso f avouring, so
t hat the fméﬁﬁﬂﬂirqf\dgar@mﬁcéﬁ@éalbldﬁ@@mum%Cbﬁ?Wlﬁﬁ)ranel mﬁmmg@pametsrcaa | ogP, w
< 1.0, Torpeayada &y ﬂntﬁ‘oﬂ §8I98|e‘?ﬂ(av&.|rﬁtlg suﬁstgnc/ésm”) based on the total mass
of the flavouring int l er materi -14 Mononucl early filled

m crocapsul es which have a conbi nation of sonme or all of the follow ng
charact er g g1 89 be produced by the nethod according to the invention:

1. High retention of anphiphilic active substance conponents (in particular
flavourings) in the core during hardening and drying of the shell material
up to the le@H@J‘&ﬁ%r@BQcBéQ@é‘ﬁttetho% flogfénééﬁkfﬁlétlbﬁ ¥f %pﬁﬁﬁl faVRLR ?s ctive
subst ance conponents during storage; 3. Low iInteraction tween | er
material ANEMIEAHY Aresshinked |°&?cemateHn§rpceﬁeﬂﬁsﬁ| whigli| &t thee bRsini of dinownd/ or
chem cal sdighbltiohYcosfiicleR®, BieCéRsaRMIP traRsried iffonPBStsitll Gito A% HGEal LY

prevail during the further processing of m crocapsules (for exanple m xing,
roasting, RS&IFoRyced B-flavpyyed E“fapﬁﬁ‘ﬁt?'@ﬂ |teerepate éiﬁf@h’ﬁdr entdagedefinedhe
active subgfuBRE® i€ RIHcAded in the filler material on intended end use of
the mcrocapsule, i.e., for exanple, on eating a food that contains

m crocapsules filled with flavourings. For production of the filler

materi al (jh-@ntrhdt@o &R Rn&iin hpRs 1B FhdMHABSLArS) filleh rc%Bé\ﬂé’é lthe mlé}%cwl)e%l ready
been mentioned - (a) a solution, in an oil, of | avouring t

i ncor por at34owiNg 19)the Presest invention are i the @ﬁﬁetcﬁa't’t“ %P@mpalﬁt%emh@dlmpawun ng in

the inner tagtw@mmanaﬁahb@ §thl§|éttop§}'féaﬁlf&des Hegdhubid e watdrmhafd la’ stapfe! udes
bot h I|qU|d veget abl e oi|s and nel tabl e vegetable or animal fats. As a rule

it will bdl aé(ﬂ‘&raﬁ't‘qa@?oE@bteot"s'&qaéé?ap&H'eé|qre\M‘?F &?‘tﬁ@ﬁdﬁlci/'rdﬂ%féfﬁ@tcet oe

flavouri ngNét@r)bﬂthbDFéH E@dlﬁérﬁﬂjcﬁ’é}ﬁcé’ttcrésﬁﬂmﬁﬁ@?eédtﬂﬁ Ha§ing 4 'bété'aﬁ'lefdcﬁut hurman
consunpt i on. ter-in-oi] enulsions are used, it can be a vantaPeous to

add enul si P.tetsscem%httt% erogiaptoabrf@ttfq?r aGqoRling e ithRy inveatienniA sigaficamyt he oi |
phase. By difigieRthah $188drbd@iiBh bF celf cFHuRs, oN%a@&the%%F&:labs’ulé@@ﬁd o exceed

10 %{mm (based on the liquid filler material) and_an emnul sifier, matched
t her et o, 295 %S'Q{N@CWW?%BPHWWW‘ MigBsARsHiecPrBAYGH cEE WSH@Scﬁccﬂldélger ably
less < 5 Wotfhenintéiohi ¢drebe Rbelidedl in( § WoRtiBYRIECHbcedst ahd WAMS 8sddnBally0
produce a stable water-in-oil enulsion. For this purpose, the enulsifiers
are preferably selected fromthe group that consists



-15 of nono-diglycerides, nonoglycerides, polyglycerol esters, sorbitan
esters and m xtures thereof. The production of a water-in-oil (w o0)

enmul sion within the filler material (core phase) inproves the retention of
t he wat er-sol uble flavourings. The enulsifier can al so be brought into
solution'in the oil phase without the addition of water. The enulsifier
encl oses the nore water-sol uble fl avoulrl ng conponents within the Iiquid
filler material in the formof mcell es Fl avourings which are solid at
room tenperature can be dispersed in liquid oil, dispersion aids being
added if necessary. To produce the solution or d| spersion of a capsule
material t498A8taNt dRANSIONS. GPMPaadgWit thes Aierocangules tg@ts@é dascepechin the

pol ysacchajdcdfentsUr hﬁmé@%dalﬁpﬂﬁbgbm%% ?H@mh?%%ﬂ&ul@é‘ cfb‘?dlﬂgltcyﬁ\%“ha“ de

material, for exanple the sodiumsalt of the alginic aC|

di ssol ved iBYentps fse <haracterispd A pagizylas &yv@hﬂmpmed stability te healnard 3@0I ubl e
or wat er - ijppriveblfgvsliryO@hfidP! € substances can be added at this point in
time, for exanple (a) glycerol, propylene glycol or other agents for

i nproving the nmechanical properties of the (dried) nononuclearly filled

mi cr ocapsufiRs haRidA8d PEURE Hal) ma%é%aﬂ CéfS{Hégrﬁlé?Sc 9@9' Scc{o b e (D)
proteins and/ or saccharides for nodification of capsu nposition. In
a pref er r dAVaREPR BHETREONT eRMRIISES -tasealiaadi misnyianed h@ swrstame;ﬂnatﬁenaﬁmer si on
of the capsinghgTib&ohtakt W@P%@h@va@ént%ﬁhﬂﬂeh@éﬁ@ﬁ'&e& @é?lgné Bni F\é}Waﬁj—:nE | Ter

material are fed separatel Q/ rom one another to gi/s em preferably to a

nul ti - nozzierefpre; @nﬁUbFWi”§e cambsdiaidensd Q9€§F@<?ﬂ§’d1 yigtprefiesabivergeddinopl et s
in which the n@rﬁﬁb‘é&ofﬂiﬁﬂdtﬁé irfvBRA, Ahrh s*asstagcéwd#@feﬁa%lyﬁHftﬁé)fbﬂﬂ%

liquid filler material are formed fromthe I qui mat er i al %or t he
ni cr ocaps RoBEIoRHer thife Sybptaneesnthat handepdn §?’6ﬂc"d‘7'tht ‘ﬁé 'Qﬂ?piqj | examplecafter] |
capabl e ofdr@gmggntbaarmnggﬂaiﬁq% dRnFE Preddirdd es. Suitable twin nozzI e
systens are described in the Fiterature, and in this regard reference is
again made to the docunents EP O 513 603 Bl and WD 93102785. The said
discrete dmaoéaqismeq@ﬁal sfﬁatea‘ala&ﬂhewerokb@t@ér.ngmsge&ifsl | defidct fr i al ),

whi ch is surrounded on al by the outer polysaccharlde S (capsul e
shell). cdhe gr%ﬁeqornpﬂsmwlgmﬁie \m@taée Pgptnate carradhnespa,edipy asgivextuesl . The

core phasQhe@opm@ega%bwtd@.@%%aﬁeaé/h&@@ﬁ&radcaﬂohelarr\dt.hqh%e?déheﬁmé' phase,
whi ch rreans that the thickness of the capsule shell is the sane at every

poi nt of tAEN SapsHiessthahate RsiGaNlystakle éhheat asdpRalvRiein wateeand haveai f i cant
contri but igh sear skybgulfy qHalchtiohsaRMSaE SuitdbRMoP hhﬂaanm{; thed16ai§ ARIaHR SRF €
(filler terial) can be achieved by suitable selection of the follow ng
par amet er sMoAPEPEIon $idlledimtfie®r s of inner and outer nozzle; ratio of the
flow rates through the inner and the outer nozzle; frequency and anplitude
of a vibrator for t n¥ Ie nozzle, which is gptionally present;
intrinsic apenye aHY ?f{e qn&iaﬁ@'%aw'%?cqq@m%to thetRYENEPN SPRfaBapsul e

(shel l) WBérElbrg’ﬁnblePﬁ'éhll agfekRtve %dﬂlhﬁ@)f%tﬂaﬂ'ﬁ.@lﬁ![;eihsthgﬁrfﬂféﬁi,mét@@aﬁemfse fed or
dri pped |n}o a ueous ororaq%ueous al coholic solution of
o'

pol yval ent/laYggirghere qfﬁ@ys‘a”gﬁ'ts?%r?”ﬁ arep HavpvaNghin the sonse akpenBY on the
type of capswueingBDRettve SB0BRIEEC Ofe. BRE BB R deteshced Fhparfing/886Lr dnasof ar as

calciumi ons ca g sed to harden an .acid pol ysacchari de enpl oyed, the
sol uti on dfst EOY"B\? IeétH?r %rﬁtriaé‘t'fé"ypi’r@ﬁ%’?tdﬁlf?f’dédﬁ? #% Tor enasyig VR dUl®) @i um
salt, di ssfib\s@ded f fobtTincitiérto fepatt dhattractRCRIdLF aid @BteitRerefte range bet ween
1 and 10 %m m (based on the total mass of the liquid hardening bath)
being preferred. The solution of polyvalent cations is usually prepared by

di ssol vi ngt et [sObsrae mﬂﬂmdlﬂatslaistp&rtidulaﬂ?la@%rﬁﬁgbdﬂt@tﬂﬁa’t tHd flavdukifgs Weider , to
which a | ow no J&ggul r WEI&%{ al cohol such f‘. et h a% rpfg |508ro\})anal can be
added, (a)3%R" the invieglir camave 21 apeniPRIlG PhATagier #mredR BPLRZVEHOP8d ¢ hus
to facil | ttedre pbited infonibeSillermateridif@ntlthecdutdide BY BiFLSIbS aféasiugadtionlof tHae

nozzl e, ‘)r toI ag‘{ﬂJSt the density of the aqueous solution of the salt (for
exanpl e cat®PUfmS8&Yt) containi ng pol yval ent cations and/or (c) to influence
the gelling of the capsule material (for exanple alginate). As an
alternative to feeding or dripping the discrete droplets into a solution of
pol yval ent cations, the fine droplets can also be sprayed with a sol ution

of the polyvalent cations. Particularly suitable capsule materials are
alginates, i.e. linear copolynmers of -L



guluronate (G and -D-mannuronate (M. The al ginate chain can be regarded
as a block co-polyner that [lacuna] of "G bl ocks" (honopol yner regions of
gul uronic acid ", -17 residues), "M blocks" (homopol yrmer regions of
mannuroni ¢ aci d residues) and "Ms bl ocks” (copol ynmer regi ons of m xed
al'ternating sequences of Mand G of variable length. In addition to a
variabl e chem cal conposition, algi nat@s al so have a broad nol ecul ar wei ght
distribution, so that the term al ginat€ Is a generic termfor an entire
famly of polymers. The properties of a particular alginate are derived
fromthe particular block structure thereof and its nol ecul ar wei ght. Above
a criticalWihinelhgl Bamawpthef thedoresambanyantien ot isirusably rfrapertant etoetakent i al |y
determ neqné’é’sutéssthapéﬁ?s“?éth%t) 'ﬁrbﬁjbggﬁgng’écgﬁtébf‘etéﬁﬁﬂﬁ ﬁf th@lg%tﬂl ,an

i ncrease of the uronate con mechani ca bl e gel
wi th i ncr &gl ds‘tguagput efithe fillar mty@m&e Qﬁpsuﬂenhelbancbmasmb@\denm@ffusens such
as sodi um i UTRL: | gi nat e
gels with dgft‘%lf g‘@ggu u?g%thaﬁga%%% g‘%’ffﬁ?ﬁgwg[& &Qﬁﬂt éﬂgﬁ’%loéh oétjg tygand tend
to syneredfom the bandgniag Hathy Masém@ftthﬁﬁapwsg@ld ﬂltyma@fl the Capwleﬁ)t&eleast

al gi nate gf)o3e§% nﬁ?ﬁh@%é\%u@?éﬁy ﬁlaa%sééa?nl @é%gﬂlegfacb&‘ar ?at%' ng the
mannur onat e content, and the correspondi n rink to a greater extent
during gelthe dnveation sontaln 2 HpprYid %inﬂnh (fgr I%W@Pien@ vegetable qﬂbrlbsﬂhlw al n
princi pl e,qizgblrirgy g'd%‘%ﬁe& y&?ﬁle%ﬁtélﬁf W%(ﬁ/ef %n m@g@@&ﬁml &l %‘;sﬂfe active

substances (in particular flavourin owever ose wth a nnur onat e
cont ent ofMmagfial thatis C@B%'@roé bging thardasgd fin Hsualy epinieyedtin d1e produttinnoefapsul es
accor di ng the rﬁ.%cb b@ébr&% tSife iR .ﬁt/efnﬂm PP mkﬁ%hﬂ?%f%%@#%ﬁa@ gy are
conparatively e e formsm pores, I ch has an advant ageous
effect f oranﬂm‘ambltﬁ) flﬁ\gwge bgtweendhe tﬂ@rﬁmertaj ped thernapsWa maseri#l desing the
retention dugidign owtﬁétﬁrcrwasstgé%ggxd@t&th%. {dHeibn R8A e qe@cﬁ&% GAfe of an

i nt ended conti nuous rel ease o avourin roma capsul e according to the
i nvent i on GPH@ePoNnding distribytien: sosfficientat Forsteggmsopf glarity ll i howenei, tmees such
as fr equeruolnverﬁémsto Waratd %aeeﬁ.bgﬁml&éﬁceﬁe BEtREen %%deérmyaatna Whteh

alginate gels wth large pores are advantageous. Because of their
conpar at i WNGh AEghpsHals emriRyedHn dre lierabdalfar theeshgractatisglioneleguhstances.ef er r ed
for the engapsy bﬁtﬁeoatstﬁtutfdnaee%wcnéa&Sfor bREREMrdtRA eraamuh@wetwégn fge

viscosity of an alginate gel it can be advantageous partla y to replace
hi gh nol echPtamateétagﬁtd %@Nmé@ﬂe‘whaéw ¥ |13ediveraiemperajue (far gxamplesT =i n

addi tion tgsep ) @ﬁ,ﬁS t g sponsi bl e
for the S|éz)5e g)pﬁéhrfg%r;ntocrtrgecggﬁ%n‘e% 6f¥ rm :’j‘ﬁnbvtaHgfkﬂg’F edﬁg’ckﬁasr ?nrg to the
i nvent i on eatnhol end waéer is constantgthe afistidution lvoefinienisK{wsiael Matehiabkanstzs))..

Mor eover , Y] TR t j qon the
el asti ci ty sQ% éFtoZ{:h(((}aésu g %drarﬁr{a ¢ Ccﬁ%tﬂ]ﬁetgﬁg&aeﬁgﬁaggo% P’P’Z%L?j ardenl ng
(gel 1i ng) Ig.g@:M)Id?@l'(o/\ns(péQgRolwl‘,a||9%10[%@&1h‘ﬂb@’e@ﬁ =tceacentiatighokd ﬂamurm@rtees t he

| ow cost's assRfl AL&hnibhthatids ©f Mt ahieEndvd hey are acceptable from
the health standﬁm ntn O her d?{\%alaent & gﬁagt Fg\tr?éérsuch as those of zinc,
copper, etc. can |likew se be used, as can the ions of divalent or trival ent
iron, al unkqum pBkdoses 9; tHeCAre 0kt |ﬁ\fenﬁ6’rﬂheﬁ uditst ?’ar@ﬁ@d@lﬁeﬂhﬁ%%h@ gtter
tasting chlori de I's erred as counterion for calciunm however, acetate
and/ or | acaravRs, dege @‘@Tfﬂ'@t! lagitonr @skenesifieallytsash éhat A derae aidiffiewityifeml e

al ginate ggb eE%d@la‘tnﬂﬁ%ﬁ!h@tf@l/é(ur%%n%rﬁéé eta%sghe@toeéa% Lgﬁ contain

al ginate as the capsule material “capabl e of being harden are brought into
contact with calciumions. Thereafter calciumions slowy diffuse into the
capsul e shab} unﬁ§§ vﬂ‘f’hoé"l ré;,wV\i tzh n? é%&mgBuﬂcﬁ th‘ibh59r%0 Lﬁﬂecégl?efor es and
an aqueous so on of al ci [ oride, e opt 1

cont act ti¢nsapsulateséd mh‘mapsuﬂﬁ mq@erdmbdwébennvehtlortaan ao@annbeoneotmgersq n the

| ndi vi dual arfePaf é?%g ﬁgﬁmﬁ of f[a%tfr%é'mthea | @ 9% e fuf(;& %!t%h Bre{)he

flavouring con constit is a ‘0 renpve
t he capsullasetihen the eotalommsm@f ftheo igapdrde. c'éhumflmh graum oafflaecnurmtgb yneiu@sort

time, in v | ubl o) bat h, or
at | east t%\fﬁ%fantcé’? EE& \%th ﬁ@'ﬁﬁ%go@@ Wablzgzglg éﬁ Q%ﬁ;ﬁé&ﬁh%:ﬂ% °(:1v out hat the

| oss of water- soluble flavouring constituents from an alglnate capsul e
proceeds considerably nore slowy than the | oss of correspondi ng aroma
constituents froma conparabl e m crosphere; these |losses in the case of

m crospheres are described in the docunent WO 98/15191. The consi derati ons
and comments put forward above with regard to calciumions and al gi nate
apply correspondingly to other pairings of an acid pol ysaccharide and a
nonoval ent or polyvalent cation. Although attention was focused above in
partlcular on the varlous types of alglnate and anDngst these |n turn

. . D



-19 The concentration of the acid pol ysaccharide (hydrocolloid) in the
liquid mxture fromwhich the capsule (shell) is to be produced is
preferably in the range of between 0.5 and 4 %M n), based on the total
mass of the solution. Concentrated solutions are as a rule difficult to
priocess, *since they have too high a viscosity. Additives such as, for
exanpl e, |ocust bean gum sucrose, glwggrol or propyl ene glycol can be
added to the pol ysaccharide solution td | nprove the nechanical properties
of the capsule (shell) material. Fillers such as, for exanple,
oligosaccharides, maltrodextrin, starch, gun1arab|c or cellul ose

deri vat i vehyl fgprogia HpeemcaRRlyinalas) leedwit Gs28) ardrbete-pitiese dlogKel, En t he
pol ysacchaf ggle sol ution or dispersed therein to inprove the barrier
characteristics of the capsules, in that they fill the pores that would

ot herwi se be present in the open structure of the gel subsequently forned.
The har denggl difihgé i laChogkoll RNeGRRSHhES? Idin' BE REAGES S farfitfgtfial N0 can
be separated off fron1th suspen5|on capsules In ion-containing solution),
for exanpl @MHRPUNHS ARG AfeRrasdy mate difficudita gncansulate. %Wpedalapwrdmed

m crocaps left’ﬁe rn%éh'tﬁotn carCcoiiry Bt @E?tam% (R é}g’uct {%“gﬁq SRR 6 el Bl

added, in order to obtain a free roduct can e drled

under at nd’&'ﬁh@fqu;(o/plbég\éﬁ?ﬂé' I 2 biteclligr maé%’@b(‘?@fﬁl)hbasédﬂnl the totalimass ¢fn or der
to obtain fe cpsiECTRE Aesha Bdu G1od,BEMALhELAcOS: nce%%cﬁea%h@taklcal

stability of the m crocapsul és can {uste IS wa

capsul es RHEBPE (RPKe0 T A7), rh?@mlﬁﬂwdﬁaﬂﬂél’(aw 7o ﬁ%bel&@ﬁwbalp@hcﬁfﬂosﬁﬁw =but ,
especi al l y1 f avoyr I disigdynctly small er
vol unmes are 8;|c}r gti‘ﬂglrérgﬁbﬁl%rgeaogir(?e H%?S%g%g@g (%%Kf"ﬁe 1féa ge between 4 x 10-6
B and 2 x 10'9 nB; in the case of a precisely spherical mcrocapsule, this
correspon WAdTe t ﬁ£97 xj nat el y
1500 p. m qlﬁ’?\;e({‘anﬂ%% échgegK\;ol uﬁeé{%g'? ﬂﬂwﬁgm‘ﬁé%ﬁ"%ogﬁh ecgg%@r J?‘)'Jggpsul e
accor di ng Rastiquaslyi ¢ iewit toancapshiate; %qu@@snbtmwlrmom thei imeerdion Gnx 10'

n8 and 3 i R h| Sy £0lr esponds
Yo o di amsenrenr sl Baet Tl #Gsb SORRENLF 3 s hBRERRY s s ) M0 Vi m
-20 The f|ﬂllbematﬁnvaérb|aa¢d off therietalmwassmtiheeuabgulé|TH|seﬂ1|rd1gromxceu°ﬁmvbemgsccor di ng

totheinv hl_s t rdipg to EU
Fl avouri ngs \'_'%’ r ec an%égﬁ 5@3? %%%M [‘J%gaT? QP T g\%*r ?ﬂ%}ald?%@ L@Q&’Wﬁt ur al
fl avouri ngs95) bavwacldgegh(&l.eﬂnﬂﬂshand ethylacatate (I6dkanc0.vB)gs, artifici al
flavourings, flavouring extracts, reaction flavourings and snoke
flavourings. A nultiplicity of flavourings and flavouring ingredients can
be encapsufat edanslepty rérsonetthe dlascwingdcomgained,t foe éxawpie iirorlissdived or
flavouri N dé?&éd%ﬁncﬂfm@ ka‘#%a‘i&ﬁé? fg nrﬁgr?k%}%me chc)to%r?d to%grrﬂfékﬁm ﬁlﬁlsences
conpl ex m Xtur es 0 racts, essen © "81"e6redt S or
reconst i t Uresmientit mraamfatmmoﬁg(m/nw | lzaged oinrths totdemass af thedlavatningain

f | avouri ngfe SfieAhdtdrlaf ! & orld 8Y fbé A8SaARHE vikh Ok RodiOPE S HAkGDES 1 e
extracts, essences and ol eoresins inc ui t es¥ences, vani 'l
extracts, ffaapuing I&)Imeﬂeagnlrnsthe;fdlppenatelhaiomedlsmiyecbﬁomanhha pnobertlool ofs (sic)

of winter e iql 0, cassi a
of W 1t BB ocRERAFS iRl 0 srelbPlde AT il oreBRBR) 8 My 07551
flavouri ng(mim)abased ey the thtaltmass Ofttbe ﬁammag i rﬂm/thllﬂflnmjsrlainld taderl foi ci al
flavourin I Sk Iy pea sausage,
choose, 1 aneyt! diREenRbl: HiayClitidskes 3 U 1RUSKpODRCHR, A0 ARAa°RADC s
on their ovippessecadorrexamplesemilaifiadclorma thee risk wof fllamwmgmasemg inefiendi ng on
el (Par il i@lenkff@abled Blareh Win'd dudiel1aSod i, L4 BUPHEIAoUARY ed! ot &
can be incorporated in varylng nmaxi num anount e capsules according to
t he |nvent¢amnaI§@@@taln@nammreﬂmurdagswgtaad@g@wtqwbodf@gﬁw@e idaféngsul ty of

encaps Iat depe S
part?cﬂl ar ysadggn{g@/ﬂgus th%ﬁ%ﬁ’e%“nﬁ/&sagfﬁeﬁa@@urﬁ@ 'ﬁﬁﬁﬂlehnﬁ%’a&rl

wat er - sol ubl e fl avourings, which are required as key conpounds for the
reconstitution of fresh fruit and vegetable notes, can al so be incorporated
in a sufficiently high anmount in the capsules according to the invention
and can be retained therein even during further processing of the capsules.



Filled m crocapsul es according to the invention, the filler material of

whi ch conprises one or nore flavourings, are suitable for instant rel ease
of this flavouring by nmechanical opening of the polysaccharide capsule. The
encapsul ation is not found to be annoying when eating. A person skilled in
the'art will determine the thickness and strength of the polysaccharide
capsul e (shell) in accordance with th a -21 requirenents in the
particul ar case; in particular, he mnlﬁ select a suitable capsule materia
capabl e of being hardened and use plasticisers if necessary. In this way it

i s possibl e for exanP produce filled m crocapsul es according to the
i nvent i on,Meuanyslepsy, lleg miqrcpc‘@psw% which| havp & carabipationesf some o alhof the
flavouri n9’§llcﬁ\ﬁﬁb

Spont aneous rel eg@e%(}fe”gttﬁéé Cﬁgggfﬁ’ ﬁg@%gﬁ T%}Eg{:gﬁ acgéjz)dntﬂg%e\;vehﬂﬁ% t he food,
no or only negligibly small anmounts of flavourings being retained by the
material of Hih rﬂefern%ﬁpo?u|aﬁ1ph|p'ﬂ|I|EOgétfv@SEuISs‘?aﬁcleec ?Bﬁ’éjn?s kg?"\éhrﬁ&f?é}‘ t he
state of the art for flavourin he m crocapsul es cording to the

i nvention ar é‘aYQ}FWGF)améBetC@reo@Wﬁlgd’l!ﬁr@eﬂ"ﬂﬂ Rech dryingdpiothe sthalh Ineaterdal i toi ng

and/ or st abl gnd fhiglRRieddrprbégt, | n this context, these ternms have the
abovenent i oned nmeani ng and nmake it clear that, conpared with systems known
fromthe state of the art, the mcrocapsul es accor di ng to the invention
have partigulggd é%a&ﬁl‘?%ffeh@éﬁ%watéoeédﬁ% g@astéﬁ&e%empoﬁa%tseum (?',gg foods
during boiling, baking, deep frying, roasting, drying, % ng, heating
in the mcrowave, etc. The m crocapsul es according to the i nvention afford
the flavouyingy |ﬁt€FEcﬁbrﬁ‘SE|tmfe€ﬁ"nﬁérrin£tef?é1 aRb @hSsiid ﬁllatewaﬁ' nst deconposi tion and
volatilisation in hot liquid products, especia during pasteurisation
and/ or sterilisation of products in whi ch t hey have been integrated. In
principl e aHied ﬁféﬂnﬂ@ﬂd'/&%édﬁahf&ﬁl éﬂotlorvt‘.hbln &?st%mllf?y rQn&RHrb¥adsiR to
conposition of many flavouri nP articular wth regard to co onents of
an anphi phi | |cenwvowb@ﬁ|qsuel yrRi? urigg thefugeipRrogassingad mierecansy

system in sugfyr axaple Midhg agggp,ba@é;@qgs&rb%q,w results are achieved. However
in order to prevent |osses of active substances of the anphiphilic or

hydr ophi |l i ¢ conponents characteristic for the respective flavour during

har deni ng An&gtrsildtd b sdcf&l%nq'éléﬁé'é ®6 the B&tivEBRIURIRINBES @6MthiREd i thd@iidrnvent i on
i s advant ageously so designed, using a conventional nozzle system as is

known, for exaaipiial onintgRedgebens yaesofdhe nrgrocapsulgpi 63 faexamplen @nteatinggc unent s
cited therei fgod that cdriding MicréaRSUES filBRLAIH RlvoGARAD! e of being hardened
comes into contact wth the (active) substance fromthe group of
flavourings that is contai ned inthe filler mterial only at the tip of the

nozzl e and-driplodlidfibmer e flﬂértrﬁétehéir(ﬁ@'!hé‘%r@fof‘iﬂéem&?&%%@eﬁ%éuérﬁh -c@pabl e of
bei ng hardened, the flavouring fl avouri ngs does/do not, or as far as

-22 possi B Gb?@ﬂd‘%e%f“enﬁ?ﬁqduséa)i AtePlytion. énpauPlk o (tPe diavarting theéeril | er

materi al . ik¥brpbratddosd @) Qfw@téﬁﬁxtdlln@ﬁﬁl&onQh&eéoﬁiﬁhssﬁie' ﬂa@@uhﬁ'%(tnh@eaﬁﬁer' s able
to determ ne suitable process paraneters, basi s of

cal cul at ecPUYPeYS PRRS '85'@(%??"?"6‘?‘ die's, “\ﬁHPEﬂ‘I "‘HF'é%H‘ﬂesd?Ot*i‘ daivie eegetableni ni num

the passaqmsehdfnhawewue@efabléﬁr@ntma f@tapﬁybeulamtvﬁn baladmaé&mewséletts into
t he hardeni n%g bath or the at nosphere. is possible fo person skilled

in the artahe! VRISR reqdily disspixes S}‘etf@"ﬁ‘t'ré@éP\P@ '@mpea%amqtéw BAME fiwe

f1 avour i ngs conk@e fed humah F@nﬁuMan maWefdrfM om%méiaqsoaeauaéoem t&n Weof i | e
t her eof . Congonents such as, acetate (logPo, W= 2.12),

et hyl but VANPRIAERHHR \Pddeﬁu'si%%fs alﬁlfht?é%E%G@Lehfyaméat)'i'ﬁw@%mw&ww thewhi ch
are of armhll Pritisel BynRidiHgea anehilt Ao dfWdtért Whidh patepiblpidowbineh ekdar | Y

|ncreases this retge CO ents that are characteristic or
typi cal éﬂah%) &’ﬁg‘?\‘g 3'{‘% g fi ?fem?{/épf"gle?@&ﬁ” e%‘é@ tm@@" el ver)
gentle pr Qﬂlthltah LB (Hydtdphiio SipoptikBslatice) value of preferably less < 5 within the

filler material (core system), it is possible to produce a stable water-in-oil emulsion.

For this purpose, the emulsifiers are preferably selected from the group that consists



these flavourings nmake it possible, within the franework of the invention,
for a person skilled in the art to ensure virtually conplete retention of
these flavourings in the dried mcrocapsul es according to the invention.
The retention of flavourings such as isoanyl alcohol, the |ogPo, Wof 1.22
of which si gnifies a further increase in the solubility in water conpared
with the three substances nentioned aq%ve is kept at least within
acceptable limts under process conditions according to the invention that
are matched thereto, whilst production conditions that are not matched

t hereto would virtually lead to quantitative | osses. Wth a |ogPo, W of
-0.16, ac&ange @é’ceﬂgﬁ%hm%%h@%@%l BPleglyasrolt petersy esprbitamaestetserandf sone
fruit flavekurédtmeredarhe HRSdwRtigh %tf'd"'%{e)f in- Bﬂ:r(\ﬁ eéilnLﬁQ!)r"r't?n'/{h'irF Yhe ﬂlle\g’at er

compared w th isoanyl alcohol. Therefore, quantitative |osses of

f 1 avour i ngn&tgreldeergr pwehwmem%@earﬁwnae@uoﬁ@q water-splabledfiavaimings. iThe

di ssol ved dnididrcanhfsd bé'b%udﬁ?ﬁr% %@htlomv‘fﬁ)ée&l pl'%\égr\‘/vnthgﬁt h%tagﬂdﬁ;doﬁnofo
substances that are readily soluble in water, as ace al can be
di sti nct | yatere . Bﬁ@@ﬁ*'ﬁﬁjﬁr&]ﬂﬁ'ﬁ’é‘?ﬁrﬁhﬁt@orﬁe/!ﬁi%rr@éub'ﬁ flavoudey comportsnts mthlent al so
to ret a'ntﬁ@l’tﬁﬁt’iﬂllé‘%dté’ﬂléﬁhﬂh@f&rﬁ?ofCrHiEélle the capsule, for exanple by -23
di spersion of solid flavourings or sinple water-in-oil enulsions, mcellar
systens or |iposonmes in the case of liquid flavourings. For applications
whi ch reqiHiARUANPPINIR S Soild BatochP Bnpaftf@lan fdeL B Eer@ﬁﬂq Iiﬁhﬁlr fapsul es
according to the invention that are dry on the outsuﬁ ere and’'have a
wat er contdsPerygn ds Being@dgeq if pacessarycapsul e shel |, based on the mass of
the capsule shell, are preferred to capsules with a water content of >_ 50

%Wmm in_the capsule shel | . Specifically, with a water content of >_ 50
lo(m m) f1T&RIAAHGR e Solties ok gispetsiam of seansyleapaterial thaidecapatie g6 beipg of

heat, togefahinedidnd it HRsERLRTanVAN® Bblytathalidte ity %tﬁoﬁ%@?&ﬁﬁsﬁ) fheee

wat er . Dry capsul es, for exanple cal ¢i um har dened capsul es a water
content of"§NBeN YierRabsarsharide matgrialifer exele thEé@é’é”b?‘?"tQiéhQ%@IC aniss of the

capsul e Sr"@héua”?f&fbsbﬁ?emb@rd%tp@%ee% ¥inWquBo §Jl\9é?1‘t” t eri ~vSiStilk, tefeg& plgXposure

to heat in the presence of water does hot i|nmedia t¥1 resu estruction
of the actorwaternipseldbie lisrardblgesubyianaes cam beopddedaatetbist point Inst"uﬁ,f fasrent for

capsul es axaRpA @9l eﬂ%réﬂy@@tglﬁbl Bhbhbr ﬁ;rh}halaelhg  file echgflEgnt of ,

for exanple > n the capsul e shell, and mcrospheres
known frorﬂ"?ﬂ?@t'esst Sf e mpronuRleREY, files taiciocapsilesy i @QSP@HB@QM@M in a

matrix, arwaslneigmg&ﬁ@bh@suﬂm(sﬁém%l{b)epﬁo%ﬁ@@ﬁd/bﬁséc'aﬁar&regsf&%ﬁd;ﬁé HeRLgr than
t he pr ef erred m cr ocapﬁgflu es according to the invention %ave a water

content oftN&CansylgaMRRSItion t he capsule shell; in the case of capsul es with
a filler material content of 80 4nm m and a capsule shell content of 20
%W¥nmm, in each case based on the total nmass of the capsule, this

corr espondd & Brefa?rﬁgt'B?theerﬂcéﬁ’fﬁ“”ﬁftolt8§ dnvention, the spluien or Hissewionofithe t ot al
mass of the &ﬂ@ﬁﬁétérlal%‘éb@bl@ Sodi %aﬂfeﬂfe@rdnﬁdth@ﬂﬁgw ﬂf%'?tm&Erlélh&epfreecess

t wo- phase d| scr g_dro ets are dripped into a hardening i npact
of the dréSP%rlaée% P anotaercle asystam, a@qua%'&t%laemumm%zleeﬁystem éh'gure a

centered @gsterm( aémgl $d esighée thal a|s@éfeearda@isiw'vmcrpihet @sp&ﬁ@%@ne{sshe' 1)
material. For thi ur po a rson skilled in the art wll reduce the

di stance (58PaRigPf tsbﬁ‘E‘ nlﬁ)ﬁa er?'og‘ETOé‘“g?/éfﬁeePﬁ%ﬂ”%’@at%lw&!ﬁlfﬁ@n%frﬁmatﬁﬂl or, in
a first Stllqmd ﬁlléf &Mat&h@l f3r 266 Qﬁl@rodémllé%t andithd solBom ar d@spersion UfUthon whi | e
they are stil ng ff:the droeggtfts?the | unge into the hardening
bat h, and/CBPs%d“?tﬁr'q pﬁ%{ﬁ beiRg fAEenpeqioe rocaneligS e Rttt twioi br at or
aﬁSI gnted trfotzilb%yﬂt?hfsl aréQllégd:rfbed in 2k RYSLEE) émdl/thus&ﬁg’d}B ré@$d08t|§ ag&ihC "
characteristjcs of capsule ase and/or use specific
over f | ow AP th 49 EéE’ #ﬁe&%g@ﬁ?m%égso Suse surfactant conpounds
in the hardening bath whi ch produce a foamon the surface of the hardening

bath or reduce.fhe surface tension of the hardenin ath. On contact with
t he pol yval grﬁawt%ff‘?%% Jro?'ﬁfé RBFISS (%H@?qrglév%ungtcp@g(ﬂﬁ ehfeaiedRlb Wit s a

sol i d ski suebondedi drhall sioesbyribeasutet polyshtdrarideraher icapdule ). a@drk OgHelIt hen
slowy diffuse out of the hardening bath (the hardening spray) into the
interior of the capsule shell, so that a hardening gradient is produced)
there being a conparatively high hardness on the outside of the capsule
shell and a conmparatively | ow hardness on the inside of the capsul e shel
(in this context see also below). A person skilled in the art wll
determ ne at which point in tinme in the hardening process the gelled

m crocapsul es can be separated off fromthe hardening bath on the basis of
prelim nary experinents.



| f anphiphilic flavourings are used, it is to be expected that the nore
hydrophilic conpounds within a m xture of flavourings wll be those that
first diffuse out of the core phase (filler material phase) into the
aqueous pol ysaccharide solution, while the discrete droplets are in the
course of formation after issuing fromthe nultiple nozzle, and in a second
step diffuse through the capsule shell,that is hardening towards the
hardeni ng bath. Wthin the franmework "of° the present invention, the dripping
and hardening steps are therefore each preferably carried out within short
periods of tinme. It is known that in contact with polyval ent cations, such
as, for ex@nthweole capsileiare pisferably shbetiask el aoré phsseissrefecablya bicisatye,

geIIan or alggefeleng C e |aIIy
react onl y&\?'\férh@ V{t@‘%ﬁ?é%&rfacel @%? hz‘;hi)cltljt rtenggﬁs tw%a@%ﬁ@rﬁﬁ %SSp ase of the
sai d di screapgulgrehsl ds sheysamerairevery peiskot mﬁa$%n|e$ﬁemma’peuleb&ubhlramg up a

'l ed t
the outer S e Rates o Aenfie coftrBUfn 1) AERHuAll Sabrlik RS ENR 60,1 e
i nsi de, artheic¢apsHle teraeffilgramatesial)t ban del aghieved b}'usyrtaueosieleathurcnf the soft
consi st encf)ﬂtlovﬂ?%fogpin?éte' s2fatfolGH the mdtbR &%9@@@041&‘1{1%(% Qi of ’ét ract, a

certain amunt wat er bel ng preéssed out Sane rre Thi s
phenomenorflavs rates iroagh ﬂhﬁelr@?h@ﬂééh% oetefrermzleafreqmdmymr areplitudes ofj@l ti ne,

the small e\frbr'aﬁartf&%é}’rﬂm Ch&zzf'ef IWhfch: is o ﬁonaﬁgﬁ(@g ﬁt?atﬂ%ré)&o gﬁr QpyRuch as

the gel tineg, % aride solutfon c ion an e catlion
sol ution dtﬂH@ém’Sﬁét(f’Pb ler mageria) aed efistlecahelbmateriallt o bet ween 5 l(mMm and 60
%mm, based on the nmass of the original liquid droplets. A certain anount

of hydrophilic flavourings can escape into the hardening bath in this way
(by syner ekl B3rdgs the dissigte dedplets éormedethese ane fiast or girpgdcotd. a Acefenablyng to a
preferred mgod B Lue ust Eori€ 61t ﬁ%‘l"?ehbﬁgg (T:Jt%nge'i'tlt% @?I EbdFEof fneS- Lhe
contact tine betvveen t orm ng po?ysa ari de phase o it3 capsu e and

t he bath chtvalent mgtipes yi@aem opatheotyse ¢fs capstiec enhterial acapahienaf bemigue,

whi ch pref h t be. in. the
range bet V\rgjeﬁglf)aa{n té%%é?a(?:oﬁgc’f;r% E%Oggnéeggrf’?ie h%H[Ftde nf%} r?g'g and the
reduced syRRbs8seharigpferaployass e é@luthare Ofrioglrymlerdncatrfm rweefsrabtt ¢mtains a

hydr ophi | '&sgdl\ié\ﬁcﬂéré’m@@éltoérsécﬂfedcﬂﬁhl RRARRAS wn!'tlae{:ort&hﬁéﬂow ih tﬁ@?am‘é%h said

gel phase into har deni n S 1s an |

di stincti deteesmparang 1@ f’/r(nt/rnb(hﬁseﬁ ®ops iptas maes of Fh@ehﬂtﬂdj atﬁi@ﬂmamf@ whi ch
are pr oduGshdref e e SoRflom BFlpdlldbntbfiths! il GsGa AGbarkd BF ASLIGEN ¢ he
form ng m crocapsul es an aqueous reaction ours or evén days.
The i sol atth®goBespanding seits dngeioniaed wateredinf tap watére tchethidle @i loy rbeledulars

pref er abl Yudighldi@hoPilicnCATLhHIPUSLYpropilth SASEE BH&&J (&) ORI PR fhe means
of a sieving technique or centrifug mga

separ at i orsUliagentensiomelr thens Qxl{jlobaﬁtﬂﬁi thys do Qﬂrai@dbeunegrmreof thtetchecrmt form
The vat er gopbAHrodicdd s tiPhddzidll 6 @R iRSadritP 8 BB, 2Bduh o T M .
based on the total nass of particles present 1s 1n the fo
both of wehersaodfat etxampl?ecaeruvbée@hgranta@'r@spwéralerascaironsreréilqoaf@rtmthr n
the por pusnmtern@sw%ermg dftice BaYsViRARSBALI R eQShpid Aiddie)t he form of
interstitial water between the m crocapsules fornmed. The water still
contains a not insignificant concentration of polyvalent cations. According

to a prefesd off Srdestiveet fee&rn&’a&hﬂ%rr%f R Rcfetd rdr&ﬁets%toagtﬁc{lut%ﬁp@fr ating

off the noist (wet) mcrocapsules fromthe solution o ent cations
(har deni ngPaelent celens; Hhe f‘BGr‘HSB'GtS eAN\a$Ri bRy sprvad | wWith iassq}ﬁ@@ efhie

pr ef er abl ypdhpRafnttstignk. dei oni sed water, but can also consist of a mxture
of water and an organi c solvent, such as, for exanple, ethanol or

i sopropanol . The washing step is prefer abI y integrated in the separation

step in thedrtieulsiy alitabRy Zhsuicd matdHRld aat blgﬂtafefs fe\WiSdHr bpdQhietd @f -I-S
|ncorporate in th(é)sepa atr ng devi ce used for separation. In this way the

pol yval ent94 lﬂ{ﬂgatﬁ{ agflgDapapriuronate g,  The-aginplg Qh‘i‘é‘ £t B se9arded agadt er of

t he mi cr ocspaUEepol@ner ihat ldRINaLseG NEEKs" Qforﬁd&lyﬂ@r)‘é@@@é\‘r%r.ﬂiﬂoﬁ@ac@a” be
washed out very rapidly. This prevents further diffusion the reactive
pol yval ent cations into the polysaccharide gel and therefore al so prevents
a further syneresis effect. After afl, mcrocapsules which are subjected to
a nethod with a short gelling tine can lose up to 50 % nm m because of the
syneresis effect if the mcrocapsules are left to stand unwashed after
separating off fromthe hardeni ng bath. Because of the tendency of the nore
hydrophilic flavourings to issue fromthe inner phase (core; filler
material) of the npist mcrocapsul e through the porous pol ysacchari de gei
structure of the capsule (sheII) naterral |n preferred enbodrnents of the

oy o o o o " o o o, e T 1



vaporisation of hydrophilic flavourings thus remains tol erable. Wt
mcrocapsul es frequently have a water content that is between 96 %{nmm and
65 {n n), based on the total mass of the capsule shell material.
Preferably |l ess than 25% of the total water to be renpved is vaporised by
nmeans of* the pre-drying. In such a way flavourings wwth a logKiW< 2, in
particular logK, W< 1.5, are parti culngg y effectively encapsul at ed.
According to a further alternative e di mrent of the present invention a
drying technol ogy is enployed in which the preferably washed noi st

m crocapsul es or the said pre-dried mcrocapsules are brought into contact
with a watresideesoivbplegksir(homppolymenrggiogs ofibsnanoeic aui iesauganamd $aGt, such

as, for e e I al_ci um

ohi or i de. RS {coBRRREP LA AREY SnerBHLCAIINGM IR SR AR, o

pr ef er abl yengidnzasddition de savasigble ¢hpmical wampositiom dilginatssi bisbarave.a bmamany
cases a si i ific surface
cases i s éﬁélﬁ%ﬁ%@éﬁt%tnwgﬁgﬁ ‘3{ ﬁ@g@ﬁﬁlgﬁﬁteaiga%@gég@rmsfﬁﬁgrésatgﬁy of
such a si Ifamih imJMnmS('élh%@mF@lﬂ@Sr efdat particulari digicafe sfeodérivedefronar et han
100% and el Blobi BRI e8I 1RGN, OV eSS, The stil | ol st
or pre-dr m crocapsul es are usu af y rst of all honobgeneously m xed
with up to 50 %{m m and preferably approxi mately 25 %{rﬂr’r) of the said

be Used oo <Al mBleber Weldt, 1ROBRbEEL o b Bte oefidled 107
m nut es arﬂ?t%mdcbmliseméﬂ@bewcwquﬂ@ndrﬂn%l sjrusturg. rﬁﬁresallyIMMmreasecapsul es
are separ ubst ance
by neans eb? glurr]%rfa?ée“gﬁ ﬂJgégG‘&% ﬁ?%%ﬁgppwy%%%b? gle\gmbzg*r?r%%eésed for
this pur p@é@llltmwwﬁ@r@ﬁe@cepfewmg)r@atrrgb@n@mns|sgeh asisodiumtand rbwnﬂswrrse or as

a continugys | h

m crocapsul e WQI %Ea%dlﬂgpec}h@ont nt &J;?Em@%%bgkn?%ta ﬁ'gq ?tﬁe mass
of the cap‘@me@t gererplly mave %b@@rﬂ%&@%@i ol tenctto syrerasinty @lea@ghtc@ﬂq:mr ed with
the aboverg%ﬂhgge%nﬁmdmmoﬂraﬂ %.ﬁ@g'}a@@'&%% BHEr add'mBPL LiaGH 8L 5 TO De
seen in horter process absence ease o

flavouri ng’e$'-H1th in¢ieasing the(ragnnurenate cargenjoat! the capespontipgaels steinkits ad

m crocaps i ular, (d) in
the inpr otyégrragﬁfés{)&évht UPln%ggggmuct)i%ﬁ%ﬁ's\g% é,?&'l R%%Idt]%\'\gﬁ%%ﬂtv gﬁs'tﬁ fl avouri ng
constituents. Flavourings with a logK, W< 2 and in particular logK ~ < 1.5
are signif I yi ng
Fechnol ogi ne" arb SEGbREIEOREDSs hasls fof i EREDsLSoF OO bOBRanGEs | " o
case can diforRatticula flayowrings); hwwseen §ose Wiprd rr;annturasete aontenhef eioee thang mass
of the 11 Aok biditefREATBOREDrotiftflon Bf RFochbbed dcdBRdify Idthe ifffentibr P! € 10-
The mi crocapsul es according 't e I nventl ave a water content 1n the
capsul e sHiselindpod applizatigng hycaur@aé@@y ai¢ earaparatively etastic and fore smplkarl e
shell. An | hs SRSV | earch
has shown ﬁéasfwr?‘?c?rh(?rgapsu aﬁ@gne&%l éfehﬁoh%&ﬁﬁ%?%%nﬁ@ﬁ% p%rﬁﬁ%scagﬁsul e
shel | | osdhemon fanase prtemiop driga ftpﬂ@pachawg;fon theiotherdwasd ria Al ta}serfI atile
and their éﬁﬁﬁ%ﬁo@@'éﬁﬁltlﬁucfdsaié%gsbnﬁsa 'flfavéﬁ?f?\)j e 3‘%?;5 E&Hi’ﬂ 3of Agd
matrix. Specifically, the nore readily wateér-solub rmre volatlle
conpounds "&‘feé‘t'%t‘ﬁ‘é‘?rrfﬁﬁ infiierceapfdieat, stRprMAr aif, '&nﬂ%“&’ﬂﬂ&@ﬁ'ﬂ e freguerdly t he

m crocaps Wyt when tdisdccd BRI ae BSed %‘uﬂ:rér&t@ﬁc@alﬁ?xa@@ iélé Mtﬁ“idr@é‘ gor-gge

thermal stability of the m crocapsul'és accordi ng I nven
wat er contBatadypntagecys. oggreHge ioh theje comparatively HéP'P' 9%1“r1§1a§é@f‘ meleqiary on | ts

physi cal 'W@l@l@tréIQMateQYaﬂé' preféfre8ifol e BRSHIsUBLiON oF flalolMrbS HBWEvdr! For
irreversi bl eq}? formation. It is also and not | east based on the fact that

the fl avoUrogiian &f 1Be \isrositr Pbﬁnaab's)ater&%ﬁsfeﬁnab%@dwr&emisngar&q)lyt mis

preserved re |au@qh@ngﬁ&e&%rrrwe@hma¢gﬁﬁ&@§w %mﬁ%&écﬁﬁld?gwéi@htt fafgoﬁdwsenw on with
a filler materlal hat makes up a praoportion of | east m ), based

on the tot3gditiepds Owrfwrlrtﬁéd'sé%@lﬂf@n alginpte gel 'éé%’él?ﬂ%'b§kf€l 1h9rﬁéﬁ9e<?f| al of
whi ch accapdinfigloapalicasthdP fatmPinORehétasd @Ec&amgnstthewéﬁfrémend §60Hed

usual ly have a water content of no nore than 10 %m m, again based on the
total mass of the dried mcrocapsules. In the case of a proportion of
filler material of 90 {mM m, the water content should not be nore than 5
%mMm. The invention will be described in nore detail below on the basis
of exanpl es. -29 Exanple 1 Method for the production of (standard)
capsul es according to the invention for use in Exanples 2 to 5. Sodi um

al ginate (type Protonal LF20/60, FMC BioPol ynmer, Dramren, Norway) was

di ssolved in dem neralised water with stirring (15.0 g al ginate per 1000 m
wat er) unt|I a clear sol utlon forrred The stlrrlng tlrre at a water

e Y A~ . - . —— o B o I



-30 A two-phase liquid droplet was thus obtained with an average particle
dianmeter of approximately 2.2 mm with a weight ratio of shell to core of
10 : 1. This droplet is gelled for 5 mnutes by gelling with 10% cal ci um
chloride solution (solution of 10 g anhydrous calciumchloride in 100 g
dem neralised water). By neans of syneresis during gelling of the alginate,
a noist capsule with a dianeter of apqroxi mately 1.6 mm and unchanged
flavouring core dianeter is obtained’ PHe particles were isolated by
filtration and washed briefly with tap water to renove excess cal ciumions.
The filtered and washed particles were dried in a fluidised bed at an air
t enper at urcapsdle sockneas (shell drickness)oMorgaven fthel Gisedityiohthet diginateeyehibas parti cl e
di anet er of G ! is standard dryi ng nmet hod
bei ng red%rgéhﬁ%&%%ﬁrtnﬁéc?'ggrﬁeﬁﬂ%s%e%aﬁ%%?gphe f1uidisation of the wet
and sonetines also sticky capsules, 1 t magnesi um carbonate was added as
ant i bl ocki ; pé;da]g Gl I : e asily
determ ne Q&gnggﬁssura?ngrﬁféfo a?rqgﬁ{?élrngo .eﬂjg gﬁélgéteagg%%taﬁ\@ﬁgég%%aﬁqi sti cal
pur poses Bheirbighsffectivepessc the inivaaostscassociate ovithdise anddhé fatit thatithmytdren; t he
capsul e di ¥Bsn 3N .10 m’,g ively a
| aser di ffaig%ét?@ﬁ met ﬂg%ﬁ%%l %g?@l%g%egéji}g%& pé@ﬁ?@ﬁr gécshl é%’attrgdrr?ga&garti cle
di st ri but izone, sepralr etoeean likehwiser kas used, mg cdn thes toas dé divateap sutrivslehfaidoron
average a gaor. 0 % | Lent 2 m, the
shel | having @Hﬁa\gtec?;ﬁé)éqéae%%u%lryo\%?étt@érqg%lgln?@ﬁ% "goh?‘% i)tg%? tggs{rnrge%tﬁrggfg% rom
dryi ng t esrefewredl ag cauntatiayion calcivey, hoWener didetate end/of lactate drearefarred fpr
concentr at ' Llioi e h - in
compari sor tarkefdaste: R 4diCoCRtauE AdiaE IRE s ifeBRGY BIER detibes | 1o g
f1 avouri ngrepietsenhierarentain gnate asphayrapsile matesiancapaide shheingrapdanedons by
mass Of 1 I B gROInKELPLERHALERIMOHS SrHeRefRF BayEidRond DobifSifusk s care
t hat sul es

was taken ) en avouring with cap , depending on use and desired
rel ease rdbe capsids arll. &or Heaplgse witd apdiameter of 100 (nb0§O0 ougiemetses and aset ,
based on t ' o ' | L r ordingly,

t he (compar %gg%s?‘ﬁg?/nohﬁ g%qukﬁgﬂ?aﬁdﬂ? ?ngﬁ%gﬁﬁg\?gh'ﬁpﬁg&%%ggn . ilgt e took
pl ace on tléss thasilgniofitet hewexsrr, iticanualsohe ddngehim the indiviguah dasegarfd caroke.i ng

concentr ateg, i o r h digt. i L O 1
encapsul atfﬁBn&gwﬁhe?ﬁﬁ 'ﬁu%g'r ﬁ]‘ c%\ﬁr&gfjngi g}gl ﬂévﬁ'?méa?édtgﬁf‘% ywa@?cggllug%gi nat e
gel . When apnstitueriatit isagslyahtageduseto resrayeubedapsidenthat amdoroung &emothei ngl vy

taken of téé?ci@ﬁgi}ggﬁ\‘tgj ot 'aOdhoft é;,%%%{ e{tggrf?gwf‘?%va%r%ﬂfb%jc&lﬂpauh‘iﬁ way

were used 1IN ow ng exanpl es.
passing into the bath, or at least to keep this within acceptable limits. It is pointed out

that the loss of water-soluble flavouring constituents from an alginate capsule
proceeds considerably more slowly than the loss of corresponding aroma
constituents from a comparable microsphere; these losses in the case of
microspheres are described in the document WO 98/15191. The considerations and
comments put forward above with regard to calcium ions and alginate apply
correspondingly to other pairings of an acid polysaccharide and a monovalent or
polyvalent cation.

Although attention was focused above in particular on the various types of alginate
and amongst these, in turn, sodium alginate in particular, pectins with a low degree
of esterification or other acid polysaccharides can also be used for the production of
capsules according to the invention, in particular to produce water-insoluble gel
capsules that are stable to heat.



-32 Chewi ng gum was produced in accordance with the follow ng fornul ation.
Formul ation type: chew ng gum sugar-free Table 1: Chew ng conposition

Addi ti veRaw mat eri al/ ingredi ent% nf m 01Chewi ng gum

base27. 6202Xyl i t ol 9. 8703Sor bi t ol 48. 5904Manni t ol 11. 5405d ycer ol 2. 1606Aspart a
me0. 1107Acesul fanme- KO. 11100. 0 Fl avouring: % mn) (based on the total nass
of the chew ng conposition) 08aCapsul_ e@ pepperm nt oil 1. 0*08bCapsul es -
pepperm nt oil 2. 0**08cPepperm nt oil 0.64 * corresponds to a peppernnt oil
content of 0.64to for a set average capsul e size of 1050 micronmetres and a
flavouring dilution with oil of 80:20. ** corresponds to a pepperm nt oil
content of 0.64% for a set average capsule size of 800 mcronetres and a

fl avouri ngmb ddmt:emratmtdﬁtmi éc@iml%bc@ﬂande (hy&écdﬂbmwﬁhbcﬁauﬁ%&we flom M xing

of 1) 2, 3, Kneadi e conposition at a tenperature of

50C until W %*t ﬁ}eecﬁpéu'ﬁdﬁ*t?ﬂéﬁéeﬁ Pfgguces&dﬁjpﬁ%ﬁblbfn theesangenofhatween 06. 64%
i ngr edi entarld&e 9mf/m), %%sédl@heﬁlé edthl RSR @ffth@sQPdtnmefcﬁ%@%teQ%an&?é&r‘é on

t t otal mass of ingredients - Lam nati on of
f EEWIC g?rpgosqnqu() E.I}l'e Idgfn icu @,pch%s iSHics they I'?aﬁyg too high a viscosity. Additives such as,

for example, locust bean gum, sucrose, glycerol or propylene glycol can be added to
the polysaccharide solution to improve the mechanical properties of the capsule
(shell) material. Fillers such as, for example, oligosaccharides, maltrodextrin, starch,
gum arabic or cellulose derivatives (for example carboxymethylcellulose) can be
dissolved in the polysaccharide solution or dispersed therein to improve the barrier
characteristics of the capsules, in that they fill the pores that would otherwise be
present in the open structure of the gel subsequently formed.

The hardened gel capsules, or gel capsules in the process of hardening, can be
separated off from the suspension (capsules in ion-containing solution), for example
by filtration or centrifuging. Moist mononuclearly filled microcapsules result, to which
an anti-caking agent can preferably be added, in order to obtain a free flowing
product. The product can be dried under atmospheric pressure or reduced pressure
while still moist, in order to obtain a capsule product with defined water content. The
mechanical stability of the microcapsules can also be adjusted in this way.

The capsules according to the invention have a volume of up to 65 mm?® but,
especially in the field of flavouring technology, distinctly smaller volumes are
preferred. Preferred volumes are in the range between 4 x 10° m® and 2 x 10° m®; in
the case of a precisely spherical microcapsule, this corresponds to a diameter of
between approximately 200 and approximately 1500 um. Preferably, the volume of
the mononuclearly filled microcapsule according to the invention is in the range
between approximately 3 x 107 m® and 3 x 10° m% in the case of spherical
microcapsules this corresponds to a diameter in the range of approximately 400 to

approximately 1200 um.



The strips of chewi ng gum were assessed for odour (aroma by sniffing) and
taste (chewing gumin the nmouth). The result of the organoleptic test (6
test persons) summarised in Table 2 showed that for both capsule sizes the
encapsul ated fl avouring showed a significantly higher intensity conpared
with the'liquid flavouring for the same proportion by mass. Table 2:
Particle Intensity of the flavouring sjze (mm Odfactory Oral Al ginate
capsules 1.050 5.25 7.00 (additive 084) Al ginate capsul es 0.800 6.38 8.40
(addi tive 08b) Not encapsul ated 4.50 4.70 (additive 08c) Organoleptic
assessnent_ (fl avouring strength/intensit ? -34 0 = not discernible, 1 =
al nost i npEtecdigr pateriap of ther (nopeauciearly plilegs micrasansulebaacopding dogtesabl e; 3
= weak, tyipgr@bn fcbﬁ!‘é%rflabélﬁﬁwgéﬂﬁ@lﬂf‘b@rﬁ@h??aﬁé?rainp‘?@lﬁu Iflé\&ﬁl iﬂ&s BhrBuRer
clearly recogni sable; 5 = acCeptable, sl |% t E 00 weak; é = acceptabl e,
opt i mum st&eé?ﬁﬂ%EGf the tgipe Lffavorring” Jededasangtieral Havogrings flaveurings odamcaE; |
fl avour " = ~ext : rrah itk ] anpl e
3 (baki ng) 0 anc FaVcRe, S ARG HREG 6, SRR readich hkios

f ol | owi ng FErsmAketflayauringsr mul ati on type: snack biscuit, cheese, salted

Tabl e 3 AdditiveRaw materi allingredi ent % m n) O1lWheat flour (cracker

type) 66. 53002Veget abl e shorteni ng7. 98003Cane sugar 1. 550041 nverted sugar

syr upl. 5500 94ipfiaity10f Hleenings ifneflayeEing esedents gan peghcapsylatgs using the

extract 0. 8Q6ABFOHAMHEORP MO HRBRB0 TRE SRSt dMnBLGar RANRLAYs RpB1QE@ tric

aci d0. 06611Bact eri al prot ease0. 02712Sodi um _ '
net abi sul pRETBY., oAU ERdts, FESU®S0 JEIMmpleyurMiNgresyall eytractsasespentialt he

total nmasseferddleoiRdslbbrie¥s of reedhstituted natural flavourings, flavourings identical to
natural flavourings or artificial flavourings. The group comprising natural extracts,
essences and oleoresins includes fruit essences, vanilla extracts, paprika oleoresins,
pepper oleoresins, cinnamon oils, oils (sic) of wintergreen, peppermint oil, bay oil,
thyme oil, spearmint oil, cassia oil, citrus oils and the like. The group comprising
reconstituted natural flavourings, flavourings identical to natural flavourings and
artificial flavourings includes apple, cherry, strawberry, peach and also sausage,
cheese, tomato, celery and butter flavouring. These flavourings can be used on their
own or as mixtures, in accordance with known methods. Depending on their
particular logK.w value, the flavourings and flavouring ingredients can be
incorporated in varying maximum amounts in the capsules according to the invention
(see the above remarks regarding the degree of difficulty of encapsulation depending
on logKow). It is to be stressed that it is particularly advantageous that readily volatile
and amphiphilic or water-soluble flavourings, which are required as key compounds
for the reconstitution of fresh fruit and vegetable notes, can also be incorporated in a
sufficiently high amount in the capsules according to the invention and can be
retained therein even during further processing of the capsules.

Filled microcapsules according to the invention, the filler material of which comprises
one or more flavourings, are suitable for instant release of this flavouring by
mechanical opening of the polysaccharide capsule. The encapsulation is not found
to be annoying when eating. A person skilled in the art will determine the thickness

and strength of the polysaccharide capsule (shell) in accordance with the



-35 14a Capsul es - cheese flavour 1.0* 14b Capsules - cheese flavour 2.0**
Jd4c Cheese flavour, top note, liquid 0.08 * corresponds to a cheese top
note content of 0.08% for a set average capsule size of 1100 m cronetres
and a flavouring dilution with oil in the core of 10:90. ** corresponds to
a cheese' top note content of 0.08%for a set average capsul e size of 900
m cronmetres and a flavouring dilution Wnth oil in the core of 10:90.
Production nethod a - Mxing of 2, 3, 4) 5 and 13 (70C), until al
constituents have dissolved. b - Addition of ingredients 1 and 6-12 to the
dough, addition of fIavourlnq l4a or 14b or 1l4c. c - Mxing for

appr oxi mat"&fyiremeenis jruthespartieiian casge indparjpulars henwiitselect! a- suitablei cepstlee dough

to stand fRstedalt@paSe o@bem#ﬁﬂd&ﬁ&é{ QH? Qg%blgﬁtldfgéw# %%%s%‘flt Fn't agll f‘ ze. -

Addi ti on of granul ated I scult (op
Baki ng forpoés'FHenu‘?re%Xﬁ"W%mtOoF?féﬂU@t fillegsmicfeoapsules Iaycqrdlegttertbenmtentlm shoul d

be 2100) . diikrPRbIOB b fafA Wi lcsm[ar@esban%cw %ﬁheaﬁ%olaﬁ ahdWipglligd 1 0Lo

t he oven; continuation of I njection untrl ure rea cf{es 190C.
h - On refX@RPlELCaR ke nmcgraqra&eg in 569%13: SP@Q@PQW%FdQﬁseMtW fldveutings thent s

(opti onal )takeehlade éﬂi‘@héwlﬁg e fooBCAYGF F6ni § regfdis @m?ﬁ'aﬂ?orunfgh& RUBGHELS vere

assessed for odouyr (aroma by snif cracker ut h).
The resul tPeH19 Elinest Rythe neaienial of %@tmlﬁ@cens%m cordrasbiedhe metmdsiknedni n Tabl e

4 showed tifom tHeQtatb F thecPREfifcBIAGRokEe encapsul ated flavouring shoved a
significantly increased intensity conpared with the liquid flavouring for

the sanme proportion by nass. ;
The microcapsules according to the invention are formulated to be stable to heat

and/or stable to boiling and/or stable to deep frying. In this context, these terms have
the abovementioned meaning and make it clear that, compared with systems known
from the state of the art, the microcapsules according to the invention have
particularly good flavour retention in semi-solid or solid foods during boiling, baking,
deep frying, roasting, drying, extruding, heating in the microwave, etc. The
microcapsules according to the invention afford the flavourings contained therein
good protection against decomposition and volatilisation in hot liquid products,
especially during pasteurisation and/or sterilisation of products in which they have
been integrated.

In principle, a person skilled in the art will be able to modify the composition of many
flavourings, in particular with regard to components of an amphiphilic or hydrophilic
nature, or to adapt this to the capsule system in such a way that acceptable sensory
results are achieved. However, in order to prevent losses of active substances of the
amphiphilic or hydrophilic components characteristic for the respective flavour during
hardening and drying of the capsules, the method according to the invention is
advantageously so designed, using a conventional nozzle system, as is known, for
example, from EP 0 513 603 B1, or WO 93/02785 and the documents cited therein,
that (a) the capsule material capable of being hardened comes into contact with the
(active) substance from the group of flavourings that is contained in the filler material
only at the tip of the nozzle and (b) during or after hardening of the capsule material
capable of being hardened, the flavouring or flavourings does/do not, or as far as



-36 Table 4: Particle Intensity of the flavour size (nm Jdfactory O al
Al ginate capsules 1.100 5.40 7.00 (additive 14a) Al ginate capsules 0.900
5.80 8.40 (additive 14b) Not encapsul ated 4.50 3.88 (additive l4c)
Organol eptic assessnent: 0 = not discernible, 1 = alnost inperceptible; 2
very weak; 3 = weak, type of flavour just recognisable; 4 = weak, type of
flavour clearly recognisable; 5 = acc%%t able, slightly too weak; 6 =
acceptabl e, optinmum strength of flavéd=~ 7 = acceptable, slightly too
strong; 8 = flavour much too strong; 9 = flavour extremely strong,
irritating. -37 Exanple 4 (deep frying) A panada was produced in

accor danc @ofpiPle dags/dognatodfiffuse intsr thalcapswe surouneingathe dilert ypterialv@n thanada

Table 5 Adisidrsbagnat st wesy, e dbriies appLoxi mat el y
15g76. 002Sal t 1. OO%BV\ét ﬁan%%a,r{% 1@& 5. B?ﬁ@eﬂ%%@%b%ﬁgﬁ%s Panko
102* 7. 001 Fran¢teEsy Ay thegbasis of known or calculated distribution coefficients, which

prevent or reduce to a minimum the passage of flavourings into the capsule material

and beyond this into the hardening bath or the atmosphere.

It is possible for a person skilled in the art at least essentially to preserve the
composition of the flavouring contained in the filler material and the organoleptic
profile thereof. Components such as, for example, isoamyl acetate (logPo = 2.12),
ethyl butyrate (logPow = 1.73) and benzaldehyde (logP.w = 1.64), which are of
amphiphilic nature and the solubility in water of which clearly increases in this
sequence, are the components that are characteristic or typical of banana, pineapple
and cherry flavour, respectively. However, gentle production conditions matched to
these flavourings make it possible, within the framework of the invention, for a
person skilled in the art to ensure virtually complete retention of these flavourings in
the dried microcapsules according to the invention.

The retention of flavourings such as isoamyl alcohol, the logP.w of 1.22 of which
signifies a further increase in the solubility in water compared with the three
substances mentioned above, is kept at least within acceptable limits under process
conditions according to the invention that are matched thereto, whilst production
conditions that are not matched thereto would virtually lead to quantitative losses.

With a logPqu of -0.16, acetaldehyde, which is responsible for the fresh character of
some fruit flavourings, again has a distinctly increased solubility in water compared
with isoamyl alcohol. Therefore, quantitative losses of this flavouring can occur on
hardening and drying if it is contained in dissolved form in the filler material.

However, even the retention of substances that are readily soluble in water, such as
acetaldehyde, can be distinctly increased by appropriate measures, in order to this
extent also to retain sensory activity in the core of the capsule, for example by



O6a Fl avouring, carrot, liquid 06b Flavouring, carrot, capsules %mm
(based on the total nmass of additives 1-5) 0.16 1.0** ** corresponds to a
carrot flavouring content of 0.16% for a capsule size of 1050 m cronetres

and a flavouring dilution with oil in the core of 20:80. * Giffith
Laboratories, B-2200 Herentals Production Method a - Disperse wet panada
(03) and salt (02) in water and allow swel | . -38 b - Dispersed (sic)
flavouring (06a or 06b) of (sic) the 11 en wet panada described in a). c
- Add neat to the fIavoured wet panada. d - Allowto drain off and roll in
dry panada é % p fry the panada-coated neat pieces in vegetable
fat, appro‘% 'G'W’f fB'@b"aWOHFmgfp?fr%mp!eaw@legrlmolhﬁernuls@ss Misellatesyptefs @d t ur key

br east Pi EpRSoMES fh tha BRsE6F |fqgfd fRYSLHN (saroma by snmelling) and taste. Table
6: Application: chicken nuggetsFl avour| ng: carrot#Form of
For applications which require exposure of a final food to heat, free-flowing
microcapsules according to the invention that are dry on the outside thereof and
have a water content of < 50 %(m/m) in the capsule shell, based on the mass of the
capsule shell, are preferred to capsules with a water content of > 50 %(m/m) in the
capsule shell. Specifically, with a water content of > 50 %(m/m) flavourings can
escape from a microcapsule under the action of heat, together with the water vapour
that then forms from excess free water. Dry capsules, for example calcium-hardened
capsules, with a water content of 0 50 %(m/m) in the capsule shell, based on the
total mass of the capsule shell, can be hydrated only with difficulty, so that even
exposure to heat in the presence of water does not immediately result in destruction
of the active substance release system; in some cases this is different for capsules
according to the invention which have a higher water content of, for example
> 50 %(m/m) in the capsule shell, and the solid microspheres known from the state
of the art, which contain flavourings embedded in a matrix, are less stable on
exposure to heat in the presence of water than the preferred microcapsules
according to the invention, which have a water content of < 50 %(m/m) in the
capsule shell; in the case of capsules with a filler material content of 80 %(m/m) and
a capsule shell content of 20 %(m/m), in each case based on the total mass of the
capsule, this corresponds to a water content of less than 10 %(m/m), based on the
total mass of the capsule.

According to a preferred embodiment of the process, two-phase discrete droplets are
dripped into a hardening bath, the impact of the droplets being cushioned as far as
possible, in order to ensure a centered core (of filler material) after hardening of the
capsule (shell) material. For this purpose a person skilled in the art will reduce the
distance between the multi-nozzle system and the hardening bath and/or, in a first
step, spray the discrete droplets with the hardening solution while they are still
falling, before the droplets then plunge into the hardening bath, and/or modify the
amplitude and frequency of a conventional vibrator assigned to the multi-nozzle



flavouringTaste profileDosage in d{mmProfile 1Profile 2Profile 306aLi quid
flavouri ngWeak carrot Sli ght veget abl eWweak green0. 1606bCapsul esTypi cal

carr ot Sweet Veget abl el. 0 -39 Exanple 5 (steam ng, deep-frying) The

noodl es were produced in accordance with the follow ng fornul ation.

Formul ation type: instant, Asiatic Table 7: Additive Ingredients G am
O1lWheat fl our 100002Wat er 25003Sal t 1304MBGL. 205Kansui *** 1. 206Guar gum 0- 44
1265.8 Flavouring: %mn) (based on fH€ total mass of ingredients 1-6) 07a
Leek flavouring, capsul esl. 0% 07b Leek flavouring, spheresl.0% *07c Leek
flavouring, spray-driedproduct (20 parts flavouring, 80 parts

mal t odext Systeguandipaigrarinte. inkinsic eharacteristiend of capauld eb&ll Ahdwliguidi cayecont ent

of 0.05% - I ' : e | V- af pr oduct
o or o sBrE GRaRAUL, 3Petifl thetioh Al Eysiaiht SPRAGIHAT Syl Sl e by
oil in theudagtaniggonpoggds in the hardening bath which produce a foam on the surface of

the hardening bath or reduce the surface tension of the hardening bath.

On contact with the polyvalent cations, the polysaccharide solution immediately
forms a solid skin around the core material (filler material). The cations then slowly
diffuse out of the hardening bath (the hardening spray) into the interior of the capsule
shell, so that a hardening gradient is produced, there being a comparatively high
hardness on the outside of the capsule shell and a comparatively low hardness on
the inside of the capsule shell (in this context see also below). A person skilled in the
art will determine at which point in time in the hardening process the gelled
microcapsules can be separated off from the hardening bath on the basis of
preliminary experiments.

If amphiphilic flavourings are used, it is to be expected that the more hydrophilic
compounds within a mixture of flavourings will be those that first diffuse out of the
core phase (filler material phase) into the aqueous polysaccharide solution, while the
discrete droplets are in the course of formation after issuing from the multiple nozzle,
and in a second step diffuse through the capsule shell that is hardening towards the
hardening bath. Within the framework of the present invention, the dripping and
hardening steps are therefore each preferably carried out within short periods of
time. It is known that in contact with polyvalent cations, such as, for example,
calcium, polysaccharide solutions based on alginate, gellan or pectin form an
inhomogeneous structure. The cations initially react only with the outer surface of the
outer polysaccharide phase of the said discrete droplets and then diffuse towards the
centre, building up a so-called gel gradient. The capsule shell strength is therefore
greater on the outer surface of the microcapsule that has already formed than on the
inside, and in the inner part of the gel phase this is of liquid or soft consistency. The
molecular chains of the hardening hydrocolloid contract, a certain amount of water
being pressed out of the gel at the same time. This phenomenon is known as the
syneresis effect, and the shorter the gel time, the smaller is the syneresis effect.



-40 ** corresponds to a |leek flavouring content of 0.05%- corresponding to

.0. 25% of

the correspondi ng spray-dried product - for a set sphere s

i ze of

500 micronmetre and an enbedded fl avouring content of 5% ** (sic) alkaline
solution (inparts a fresh, slightly tart, acidic taste to the noodl es)
.consi sti‘ng of: 05a cal ci um carbonate 0.96 05b sodi um carbonate 0.12
sodi um pol yphosphate 0. 12 Production thod a - Mxing and pressing:
i ngredients 01-07 are blended in a dodgh kneader. A crunbly nmass fo
which is pressed together to give a sheet using a rolling pin. b -

rest for
out ever

05c

rns,
Leave to

5 mnutes. ¢ - Rolling out the dough: the sheet of dough is rolled
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pressed between two corrugated rollers on perforate
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noodl e st r/alye) agd 605eEs/) neaseda tbéMQ?ﬁ:ﬂf@lP m@maéi#qwtdmnlﬁe Meeddias are
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result of the deep frying, the noodl es“becone cr

for | ongerthe formmg polysaccharide phase of the capsule and the bath containing polyvalent

cations, is reduced to a minimal value, which preferably is less than 1 minute and in
particular can be in the range between 5 and 30 seconds. The inhomogeneity of the
gel formed and the reduced syneresis effect restrict the migration of the said more
hydrophilic flavours out of the core phase (filler material) through said gel phase into
the hardening bath. This is an important point of distinction compared with the
microcapsules described further above, which are produced by coacervation and
with which the contact time between the forming microcapsules and the aqueous
reaction bath is hours or even days.

The isolation of the microcapsules formed from the hardening bath is preferably
carried out continuously, and specifically preferably by means of a sieving technique
or by centrifuging. At the point in time of separation from the hardening bath, the
microcapsules are in the wet form. The water content of the moist microcapsules is
between 50 and 90 %(m/m), based on the total mass of the particles. The water
present is in the form both of water bound to the polysaccharide as well as of free
water within the porous structure of the polysaccharide gel and in the form of
interstitial water between the microcapsules formed. The water still contains a not
insignificant concentration of polyvalent cations. According to a preferred
embodiment, a washing step is carried out after separating off the moist (wet)
microcapsules from the solution of polyvalent cations (hardening bath). For this
purpose, a washing solution is used that preferably consists of deionised water, but
can also consist of a mixture of water and an organic solvent, such as, for example,
ethanol or isopropanol. The washing step is preferably integrated in the separation
step in that a spray nozzle for application of a washing solution is incorporated in the
separating device used for separation. In this way the polyvalent ions that are still
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The noodl es were assessed for odour (aroma by sniffing) and taste (in the
mouth). The result of the organoleptic testing (7 test persons) sunmarised
in Table 8 showed that, conpared with the spray-dried flavouring in the
same dosage, the encapsul ated -41 flavouring was still clearly

di scernibl e and recogni sabl e, whereas the spray-dried flavouring and the
flavouring encapsul ated in spheres werg virtually no | onger recogni sabl e as
such. Tabl e 8 Capsul esSpheres*Non- encdpsul ated spray-dri ed product After
pressingOni on-1i ke, green, Waker thanSlightly of leek, fairly weakclearly
of | eekcapsul esAfter cuttingG een, |eek, Too meakSIlghtIy oni on-1i ke,
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weakweak h ekTpo akToo weak *
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di oxi de) 1%%% ? %ﬁé gﬁé{éélgg e@péft%dagl gﬁ%&%é@&% é\% “Ih %QJSVV{SFBH&) wer e
di ssol ved methggdwith ageheartrgallingi tseaicamivee upss 6 %e(miting becpee df thewnem‘sust he
Utra-Turr C i nat e

sol ution \Agfsé&p)ffglgear eJbéa$g\%sﬁag§$é§y@e$g¢dé%\&&%g aﬁfgg éaerg{m g#gro l ete
hydr at i on h@rdenieg Bathi nate chains. 2 g | eek flavouring concentrate were
dissolved in 98 g neutral oil (type Mglyol, CONDEA Chenie GrbH). The two
solutions were fed separately fromtwo storage tanks to a vibrating two-way
nozzl e heddeasyserchihe tendepsy of henmere hweop’rdlzzflaeowrmd ts ysue rioootherinserd an

i nner noz 5 n?éf@ﬁ ng,e2 t - 42
di aneter. Zd s; %o\gvénr le%rdo ag)rtd\’xoﬁ‘solr?n #oﬁgc@g % tj}gr?)g suchr']')("'ﬁo t hey
forned a Il%ﬂ'ﬁsﬁmhaﬂﬂ@wgﬁf ostructise nof zthe; capsulg }(&lf}ellhomatehbhvaurpm@prsam ution
(1 eek) thrQuicdy i r ufjon
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frequency r ter mere
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approximately 1 m nult gd& ﬁ]@ Mrolspmgfg@%éﬁﬁeess%\%&e&?r ééléggbr nggth dg h the

t ubul ar r SHeEASE SERIAY f?éﬁSsP@ﬁ%lbbt bachonqldiog time of dioe mms$ nmrecapshkssscpelded
capsul es vgsftoaRhGSyHbelisiAR tH\?sIt%rfurﬂ%‘?‘fr% ﬁorpéfrfy Q‘ﬂé rﬁ sgﬂf Gh takes
pl ace during the gelling step, the wet ge capsul'e P drateter of
only appr ke migresdpsyles nm with a water content of the sheII materi al of
98% 520 g of wet capsules were obtained and these were m xed for
approximately 10 mnutes with 260 g silicon dioxide (Sipernat S50, Degussa)
and t hen dBp8 Bamawerkrofithe pieshet igyantien riheliconientionat deyind proaesses 080(be~

circul ar sdngyedl £ éi(aﬁifp)é HoRRickd {g'rllé?'s chidl s‘?arfd o% storaalll

produced. The water conten ol the she terial r capsu es was
49% The AY$NHi YroRupiye drigsrforiexample fiuidisgd-lgd wraa/@mofwwdnqm)dmesm er

material; tbEholRfied al%o'ﬁbﬂle@erv"??ef&aﬂly%d%m if RO gﬂéﬁe&n F{?%"é;%égﬁ'gEﬁl 201 60,

dryi ng with sjlicon dioxid sodi um al gi nate (type
FMC Bi opolJ#BY)onfyes Vértl@ﬂmewasw y tirephificcrne nen-volatde Haveuriags.uiangthe hi gh
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evaporation of water, an effect that is critical especially in the case of the convective
drying process, with which a particularly high proportion of flavourings is removed
from the filler material since substances capable of vaporisation are continuously



initially mxed slowy for approximately 5 mnutes and then honogeni sed for
approximately 1 mnute using a high speed m xer of the Utra-Turrax type in
order to forma stable water-in-oil emulsion. The two solutions were fed to
a vibrating two way nozzle head with an inner dianmeter of 150 pm and an
-outer dianeter of - 43 1000 wm The flow rates were set to 300 g per
hour for the flavouring solution and tg 3000 g per hour for the shell
solution and the vibration frequency "Was set to 180 Hz. Two-phase droplets
approximately 1.8 mmin dianeter were formed. The droplets fell into a 10%
cal ciumchloride reaction bath. The flow rate of the punp for the cal cium
chl ori de rieaaspertaf Bwe byaseanst off @straam edf| dimdn tai prefaurfeda@pbwmsntteﬂ thel

mnute. T t&ﬁﬁﬁ' 0 m si eye, and
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capsule sheill. The advantages of such a drying process compared with the
abovementioned standard drying technologies are, in particular, to be seen in (a) a

shorter process time, (b) the absence of release of a flavouring into the air, (c) the



Tabl e 9 Conponent Anount % (m m Log K, WAni sal cohol 50. 95Et hyl

propi onat e51. 24Benzal dehydeb51. 641 soanyl acet at e52. 12Et hyl capryl ate53.9 The
two solutions (alginate, flavouring) were fed to a vibrating two-way nozzle
head with an inner dianeter of 150 pmand an outer dianeter of 500 p.m The
flowrates were set to 500 g per hour for the flavouring solution and to
1000 g per hour for the shell solutloQ nd the vibration frequency was set
to 220 Hz. -45 For the preferred short continuous gelling process, the

di screte droplets forned fell into a tubular reactor that was filled with
5% cal cium chl ori de and were transported in such a way that the dwell tine

was 1 mi ndeed fiem@bfliysef the ngm'cre%apssulewvmmhéwigivfwoaﬂw lwadingcndi tnh tap
wat er. Thepdrfsidrt (@f lnati'fénfﬁ‘lﬂ?b@r'ﬁ&\@%’tﬁull ?aﬂf AU WaRroRblee gg&r}@a g to

g encapsul ated flavouri ng sol ution) hen di ssolved 1 n 2 %
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anal yzed % rreans of M5. The results were eval uat ase
surface ar®¥§usedithe 'aermrrw@aweﬁmcteawﬁ f@@ﬁﬂ@h@ﬁhwp@segaamnn@pm at ed

f1avouri nomged 5 5Oo 96r98(ni/M$ aséd bn afd éthmag Pﬁé%%%? e ﬂa'@Stg%%Eﬁnﬁﬁd?\e fopl ets

formed fell into a reactor containing 5% calciumc Ior| wel |l tine
of two houts§d ifrfne filling reatgdal) ‘éfsE’F%'ﬂFPngowere t hen sieved and washed with tap
wat er. The sane anal ytical protocol as for the short gelling tinme process

was carried out. 10 g nodel flavouring solution were dispersed in 200 i 1
% aqueous SEIMIFPEAPEHISE @csyringite the ¥veniiandhareca wateresontent irethentadisuigi et hy |

et her for rS50 r t The
flavour r e%eeﬂﬁﬂonseva/%%c@ B%ea fﬁf?%?ﬂgag\éﬁal gl avg%%?ﬁ%ﬁez%ﬁélpﬂn??‘c‘fﬁ?l t he
short contieas@Ur deis|is it the deplicantriowhdeseanch bad bhovyn bt oficocamses on t he

basi s of t ﬁﬁ%HBFthferE&ﬁeﬁF?ﬁmeé gaﬂe%bmsé%;qhbe%g AR nibA Brlohnal | ¥

fl owed throu the nozzl e tem a theoretri ca apsul at ed;
the resul t%f taeie mﬁmadllye\@lath‘e mmelrl\aater-sqfabjeélamurmgs if they are heated

within a food matrix. Specifically, the more readily water-soluble and more volatile
compounds are entrained by evaporating water and transported out of the
microcapsule, so that there can be said to be a co-distillation. The thermal stability of
the microcapsules according to the invention with a water content of < 50 %(m/m) in
the capsule shell is based not only on its physical integrity, by virtue of its insolubility
in water and its irreversible gel formation. It is also and not least based on the fact
that the flavour profile of the originally encapsulated flavouring system is preserved
in unchanged form. A microcapsule according to the invention with a filler material
that makes up a proportion of at least 80 %(m/m), based on the total mass of the
dried capsule, and the capsule shell material of which accordingly makes up a
proportion of at most 20 %(m/m), should usually have a water content of no more
than 10 %(m/m), again based on the total mass of the dried microcapsules. In the
case of a proportion of filler material of 90 %(m/m), the water content should not be
more than 5 %{(m/m).

The invention will be described in more detail below on the basis of examples.



Fl avour Retention: -46 ConponentsShort gelling tinme (continuous)lLong
gelling time (batch)Ani sal cohol 60%6%Et hyl propi onat e61

%% Benzal dehyde82%11 soanyl acet at e80%18. 5%t hyl capryl at e90%®0% The
flavour retention of the substances with a logK, W< 3.9 was thus distinctly
Dbetter i'n the process wwth a short gelling tine than in the process with a
long gelling time. Exanple 10 (conparigpn of different drying processes)
This exanple serves to denpnstrate th&™difference that exists with regard
to flavour retention between a conventional convective drying process
(fluidised bed drier) and the drying process using water-binding
substancesExWBlﬁri'pl e of the wet capsul e product, produced according to the
met hod with a short gelling time, as has been described in Exanple 4, was
divided into two equal batches of 200 g after washing. The first batch was
dried by dfethag fq_fdbe@f%qqqi%ﬁf Gtandph capsylefcageerding instiedrventine ferutsst ances
were m xednERamplesPi g es and the dried capsul es were then manual |y
separated off fromthe silicon dioxide on an 800 ~msieve. 60 g dried
capsul es were obtai ned. The water content of the shell material of the

dried capssddiim Wiindléthybe Pre6RALRI0RE, FRCTERLEYRE: Cm?ﬁ@?etn Ridfly By |1 Ol C

filler material based on the nas e tot capsu second
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an inlet tGMPSCREFEAURIN @%@We%ﬂrriﬁpﬁlﬂé &Y \Pé]tevlt%%p'érﬁat@%r f@OUIrS*’ sorder to

obtain an anmount of dried capsules o e water content Se shel |
materi al APPIHEMaAtelved0 pupdes. J@Wtwwq&mﬁd@ypoﬁidm@ o 5.1110!41% veforer

content angoddishgpi h'o‘?d{érqofob{én‘?fhe”?ésﬁé& @Is&pﬁt@etﬁ ?MdsPSod RS I a}%f G ehot &l

capsul e). The different anount mat err a were found
in the twcbeﬁt?bég tbe Rievieus daypsidigions rtbato\yerghnwet then R4 heure rudek weiré mor egar d

to the Ty Js84 SAHer Mk Ltiffitg bferation, the pH value of the solution was determined
and if necessary adjusted to pH 6.5-7.5 using a base. Tank A was filled with this
solution.

Neutral oil (for example Miglyol, CONDEA Chemie GmbH, Witten, Germany) or a
commercially available vegetable oil (for example soya oil) was added to a selected
flavouring concentrate or an essence until a defined degree of dilution was reached
to produce a solution or dispersion; this dilute flavouring solution was filled into Tank
B and stirred continuously to prevent demixing. The two solutions were pumped
separately via pressure lines to a conventional twin-nozzle system which was usually
vibrating, the flavouring solution being fed into the inner nozzle with a diameter of
200 micrometres and the alginate solution to the outer nozzle with a diameter of
1000 micrometres. The ratio of the flow rates of the two solutions was controlled by
separate pressure adjustment in such a way that a ratio of the liquids A : B of 10 : 1
was obtained.

Standard parameters:

Inner nozzle 0.3 bar / throughput 14.0 = 330 g flavouring per hour
Outer nozzle 0.5 bar / throughput 20.0 = 3300 g alginate per hour
Frequency = 160 Hz, amplitude = 4.8



associated wth the two drying processes. The capsules dried with silicon
di oxide contained 50.52 g (84.2% liquid filler material; on the other

hand, the capsules dried in the fluidised bed contained only 46.08 g
(76.8% liquid filler material. The details of the retention of each
flavouring conponent are shown in Table 11 bel ow. The anal ytical nethod
used was identical to that described ngExanple 9. Table 11 Drying [l acunas
"wat er - bi ndi ng" substances: retentio nvective drying: %
retentionAnisaIcohoIBB%E%Ethyl pr opi onat e501 .
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cracker doug The “capsul es fferent water contents
(different degrees of drying). The fl avouri ng dosage was kept identical for

al | tests.pThgafd Boresliifing BRAG BFtnb B eradﬁe(&g %Lfé ifla et 9

fornmul ati on (Tabl e Tabl e I t 1 vESAmount
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particles were isolated by filtration and washed briefly with tap water to remove
excess calcium ions. The filtered and washed particles were dried in a fluidised bed
at an air temperature of 50°C and an amount of air of 10 m*min, the average particle
diameter of the particles dried by means of this standard drying method being
reduced to 1050 micrometres. To assist the fluidisation of the wet and sometimes
also sticky capsules, 1% magnesium carbonate was added as antiblocking agent.
The average particle diameter, which was most easily determined by measurement
of a number of capsules adequate for statistical purposes by means of optical
microscopy, showed a modal distribution; the capsule diameter was determined as
1050 £ 100 micrometres. Alternatively a laser diffraction method (Malvern) was used

for particle size and patrticle distribution measurement.

The resulting dry standard capsules had on average a core content of 80 %(m/m)
and a shell content of 20 %(m/m), the shell having an average residual water content
of 50%, as resulted from drying tests using a halogen drier.

The dilution of the flavouring concentrate with oil in the core of the capsule was so
chosen that, in comparison tests using flavouring by means of (a) the corresponding
liquid flavouring concentrate or (b) a spray dried form, the same proportions by mass
of flavouring were employed in use in each case. In these tests care was taken that,
when flavouring with capsules, depending on use and desired release rate a dosage
of between 0.2 and 2.0 %(m/m) capsules was set, based on the end use, in order to
obtain a uniform picture. Accordingly, the (comparison) flavouring by means of liquid
flavouring concentrate took place on the basis of the set dilution of the corresponding
flavouring concentrate in the capsule core and the additional dilution by



(cracker type)66.536Amoni um bi car bonat e0. 897Malt extract syrup0. 8068Sodi um
nonophosphat e0. 6659Sodi um bi car bonat e0. 5510C tri c aci dO0. 06611Bacteri al

pr ot ease0. 02712Sodi um net abi sul phite0. 01613Wat er 19. 37 Cracker preparation
method 1. Mx the ingredients 1, 2, 3, 4 and 13 (70C) until they have

conpl etely dissolved. 2. Add 5-12 and the desired anount of capsules to the
dough. 3. Mx for approximately 10 m nutes. , -49 4. Allow the dough to
stand for 2 hours at roomtenperature,”5. Roll out the dough (2 mm) and cut
into cracker shapes. 6. Bake in an oven at 185C (preheat the oven to 2100)
for 4 mnutes. The crackers were assessed by a sensory test group (10
persons) i§NcABRSRtion eff thenshalspartjorotonsigting 4f roartially misiedhalgimate gels ¥éement

scal e ran '- a o] t
unr ecogni ggﬁ?r%ﬁg%%%&%aze%o%re: %%éﬁeé&%ghgc%%ptg %'H%%ﬂ @é?@ %g?%%Jn%%od and
strong tasth@nged dilution aeedoprtee t oo strong The results are sunmarised in
Tabl e 13. Table 13

Capsules produced in this way were used in the following examples.




Capsul e typeMass rati o water/capsul e shell Mass rati o capsul e/ cracker Mass
ratio flavouring/crackerSensory rati ngwet 9593. 5%0. 04% sl ightly dried91

%WR2. 790. 04% i medi um dri ed66. 7%4. 3%0. 04%2dri ed38. 994 %0. 04%1 Because of their
high stability to heat, the dried capsules inpart clearly the best sensory

results.* -50 Exanple 12 (effects of different forns of application of

flavouring) This exanple shows the diffgerent sensory ratings of |eek taste,
which was applied to crackers in liquitt Torm in spray-dried formand in
capsule form The crackers were prepared as described in Exanple 6 and
baked, but_for 4 mnutes at 200C. The sensory assessnent of the three
differem:E#%Mﬂﬁﬁrm)enbodinents summari sed in Table 14 is based on the
sanme scale definition as in Exanple 11. Table 14 Type of flavouringMass
ratio (flavouring and carrier), for exanple capsul e/crackerMass ratio

f 1 avour i nd?REVEB% BHB¥RSRT9deed ik gEGariANgs wWithdie tjowingerayialioned2. 7 %0. 04
%2Capsul el.3 %0.04 %l The | eek flavouring encapsul ated in al gi nate capsul es

showed the_best results in
Formulation type: chewing gum, sugar-free

Table 1:

Chewing composition

Additive Raw material/ ingredient %(m/m)

01 Chewing gum base 27.62

02 Xylitol 9.87

03 Sorbitol 48.59

04 Mannitol 11.54

05 Glycerol 2.16

06 Aspartame 0.1

07 Acesulfame-K 0.11
100.0

Flavouring: %(m/m) (based on the

total mass of the chewing

composition)
08a Capsules - peppermint oil 1.0*
08b Capsules —~ peppermint oil 2.0*
08c Peppermint oil 0.64

* corresponds to a peppermint oil content of 0.64% for a set average capsule size of
1050 micrometres and a flavouring dilution with oil of 80:20.

** corresponds to a peppermint oil content of 0.64% for a set average capsule size of

800 micrometres and a flavouring dilution with oil of 80:20.



respect of stability to baking, conpared with the standard fl avouring
enbodinents in liquid and spray-dried form respectively. -51 dainms 1.
Mononucl early filled seanl ess m crocapsul e, conprising - a capsule shell of
a hardened capsule material based on an acid pol ysaccharide and - a filler
smaterial, conprising a flavouring in an organoleptically effective anount,
that is encl osed by the capsul e shell 32{1 all sides, wherein the

m crocapsule is stable to heat and/or $table to boiling and/or stable to
deep frying and the water content in the capsule shell has been adjusted to
a value of <- 50 {m n), based on the total mass of the capsule shell. 2.
Mononucl edrrogugtionreethed cr ocapsul e according to Caim 1, wherein the

har dened capsule material for the mcrocapsul es conprises a substance
hardened by bringing into contact with nonoval ent or dival ent cations or
cati ons ofa hiNjKieg Of/gl%)r&;ﬁ. 5,3, TMononucl early filled mcrocapsul e accordi ng
to one of g¢h di | al wher el e psul e terial for
the mcr oc%pg(quégﬁgsbggrgc?deng&%s}ﬁgﬂn % ﬁedqgtétggﬁ'%@(’;%p&?gpﬁ% g’l%{'g!)l Wgﬁg? Bect ate,
pectinate, cdwomegreequsn, gellan and mixtures thereof 4. Mnonuclearly
filled m ctocaps | : r ] | in the
flavouri ng('r cont ag&hgﬁf{}ﬂ’{@gﬂ% Fq?%{%ﬁnﬂq?é@%@f‘oegooﬁﬁ g%s r%én?}ét&@%a Wé/ mm,
based on t he ingredient@Bbs based drechemangeampuagition (toked nfaisk lotingremieats fitg 7of one or
nmore flavoyr i ngsnaMoh s fhe og‘ltiénz' 5. Mononuclearly filled m crocapsul e
according to one ofo the preceding clains, wherein the flavouring contained
in the fil¢eCutingdntostrirsont ai ns at | east 10 %m n), based on the total nass
of the flavouring in the filler material, of one or nore flavourings for
which the followng applies: 1 < logK, W< 2. -52 6. Mononuclearly filled
m cr ocapsulhe &fd%logich@wiﬂ@ wimewere assesgaeioediday @remady Isniffing)tendetastet he
flavourin i o i el i1 e o\ m ,
based on 19( ﬁg%hgaqqmnédsgh %)P‘% 'EJ LH% Jtrrl?%&%%ﬁti ﬁgtﬂ{sn&gﬂqeoﬂqaﬁltgér't 4?&%%# Pé’%ox%f one or
nor e summarised in Table 2 showed that for both capsule sizes the encapsulated

flavouring showed a significantly higher intensity compared with the liquid flavouring
for the same proportion by mass.

Table 2:
Particle Intensity of the flavouring
size (mm) Olfactory Oral
Alginate capsules 1.050 5.25 7.00
(additive 08a)
Alginate capsules 0.800 6.38 8.40
(additive 08b)
Not encapsulated 4.50 470

(additive 08c)

Organoleptic assessment (flavouring strength/intensity):



flavourings for which the follow ng applies: logK, W< 1. 7. Food
conposition, conprising - one or nore nononuclearly filled m crocapsul es
according to one of the preceding clains and - a carrier material for the
m crocapsul e(s). 8. Method for the production of nononuclearly filled

-m crocapsul es according one of Clains 1-6, with the follow ng steps: -
providing a liquid filler material for,the mcrocapsules containing a

flavouring in an organol eptically ef Fetive anount, - providing a)
pref erably aqueous, solution or dispersion of a capsule material, capable
of being hardened, based on an acid pol ysaccharide, - formng discrete

dropl et s d¥ =tneé discginitde.f1 Flaémostameetcaptidler2 £ vennwealodamsofl fisvoanbarelye
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Example 3 (baking)

Biscuits (crackers) were produced in accordance with the following formulation.

Formulation type: snack biscuit, cheese, salted

Table 3
Additive Raw material/ingredient %(m/m)
01 Wheat flour (cracker type) 66.530
02 Vegetable shortening 7.980
03 Cane sugar 1.550
04 Inverted sugar syrup 1.550
05 Salt 1.150
06 Ammonium bicarbonate 0.890
07 Mait syrup extract 0.806
08 Sodium monophosphate 0.665
09 Sodium bicarbonate 0.550
10 Citric acid 0.066
11 Bacterial protease 0.027
12 Sodium metabisulphite 0.016
13 Water 19.370
100.0
Flavouring: %(m/m) (based on the total

mass of the additives 1-13)
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of 900 micrometres and a flavouring dilution with oil in the core of 10:90.
Production method

a - Mixing of 2, 3, 4, 5 and 13 (70°C), until all constituents have dissolved.

b - Addition of ingredients 1 and 6-12 to the dough, addition of flavouring 14a or 14b
or 14c.

¢ - Mixing for approximately 10 minutes, until the dough is smooth.

d - Leaving the dough to stand for 2 hours.

e - Lamination of the dough and cutting to size.

f- Addition of granulated salt on top of the biscuit dough (optional).

g - Baking for 4 minutes in an oven at 185°C (initially the temperature should be
210°C). Injection of steam while the biscuits are being introduced into the oven;
continuation of the injection until the temperature reaches 190°C.

h - On removal of the biscuits, spray vegetable fat onto the biscuits (optional), until

the biscuits acquire a certain shine.

The crackers were assessed for odour (aroma by sniffing) and taste (cracker in the
mouth). The result of the organoleptic testing (7 test persons) summarised in Table 4
showed that for both capsule sizes the encapsulated flavouring showed a
significantly increased intensity compared with the liquid flavouring for the same
proportion by mass.
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(additive 14c)

Organoleptic assessment:

0 = not discernible, 1 = almost imperceptible; 2 = very weak; 3 = weak, type of
flavour just recognisable; 4 = weak, type of flavour clearly recognisable; 5 =
acceptable, slightly too weak; 6 = acceptable, optimum strength of flavour; 7 =

acceptable, slightly too strong; 8 = flavour much too strong; 9 = flavour extremely
strong, irritating.
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A panada was produced in accordance with the following formulation:

Formulation type: wet panada

Table 5:

Additive Ingredients %(m/m)

01 Turkey breast in pieces, approximately |76.0

159

02 Salt 1.00

03 Wet panada, BAB 137* 5.80

04 Water 10.2

05 Dry panada, Panko 102* 7.00

100.0
Flavouring: %(m/m) (based on the

total mass of additives
1-5)

06a Flavouring, carrot, liquid 0.16

06b Flavouring, carrot, capsules 1.0%*

** corresponds to a carrot flavouring content of 0.16% for a capsule size of 1050
micrometres and a flavouring dilution with oil in the core of 20:80.

* Griffith Laboratories, B-2200 Herentals

Production Method

a - Disperse wet panada (03) and sait (02) in water and allow to swell.
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in a).
¢ - Add meat to the flavoured wet panada.
d - Allow to drain off and roll in dry panada (05).

e - Deep fry the panada-coated meat pieces in vegetable fat, approximately 180°C,
for approximately 4 minutes.

The deep-fried turkey breast pieces were sampled for odour (aroma by smelling) and
taste.

Table 6;

Application: chicken nuggets

Flavouring: carrot

# Form of Taste profile Dosage
flavouring ' in %(m/m)
Profile 1 Profile 2 Profile 3
06a Liquid Weak carrot | Slight Weak green [0.16
flavouring vegetable
06b Capsules Typical carrot | Sweet Vegetable 1.0
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Example 5 (steaming, deep-frying)

The noodles were produced in accordance with the following formulation.

Formulation type: instant, Asiatic

Table 7:
Additive Ingredients Gram
01 Wheat flour 1000
02 Water 250
03 Salt 13
04 MSG 1.2
05 Kansui*** 1.2
06 Guar gum 0.4
1265.8
Flavouring: %(m/m) (based on the
total mass of ingredients
1-6)
07a Leek flavouring, capsules 1.0%*
07b Leek flavouring, spheres 1.0%**
07¢c Leek flavouring, spray-dried

product (20 parts flavouring,
80 parts maltodextrin/gum arabicum) 0.25%

* corresponds to a leek flavouring content of 0.05% - corresponding to 0.25% of the
corresponding spray-dried product - for a set capsule size of 1050 micrometres and
a flavouring dilution by oil in the core of 5:95%.
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** corresponds to a leek flavouring content of 0.05% - corresponding to 0.25% of the
corresponding spray-dried product - for a set sphere size of 500 micrometre and an
embedded flavouring content of 5%.

** (sic) alkaline solution (imparts a fresh, slightly tart, acidic taste to the noodles)
consisting of:

05a calcium carbonate 0.96
05b sodium carbonate 0.12
05¢c sodium polyphosphate 0.12

Production method

a- Mixing and pressing: ingredients 01-07 are blended in a dough kneader. A
crumbly mass forms, which is pressed together to give a sheet using a rolling
pin.

b - Leave to rest for 5 minutes.

¢ - Rolling out the dough: the sheet of dough is rolled out ever thinner between two
rollers in a domestic noodle machine, max. 1.1 mm.

d - Cutting the noodles (the sheet of dough that has been rolled out is pressed
between two corrugated rollers on a perforated plate to give fine noodle strands.

e - Steaming (the perforated plates with the noodles are cooked in a steamer for 3
minutes under approximately 4 bar at 100 - 110°C until not quite done (instant
characteristics of the noodles).

f - Deep frying.

g - The noodles are deep-fried for 50 seconds in hot palm oil at 155 - 160°C. Then
drain off the excess fat, cool the noodles and pack - as a result of the deep-
frying, the noodles become crisper and tastier and keep for longer.

The noodles were assessed for odour (aroma by sniffing) and taste (in the mouth).
The result of the organoleptic testing (7 test persons) summarised in Table 8 showed
that, compared with the spray-dried flavouring in the same dosage, the encapsulated
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flavouring was still clearly discernible and recognisable, whereas the spray-dried
flavouring and the flavouring encapsulated in spheres were virtually no longer
recognisable as such.

Table 8

Capsules Spheres* Non-encapsulated spray-
dried product

After pressing Onion-like, green, | Weaker than Slightly of leek, fairly weak
clearly of leek capsules

After cutting Green, leek, Too weak Slightly onion-like, weak
weaker than
dough sample

After steaming Slight leek, green |Too weak Too weak
weak but
recognisable

Finished noodles | Slightly of leek Too weak Too weak

* Matrix-embedded flavouring (spheres) was tested here in comparison with
capsules, to show the differences between capsules (co-extruded) and spheres
(flavouring emulsified, extruded).

Example 6 (drying with silicon dioxide)

15 g sodium alginate (type Protanal LF20/60, FMC Biopolymer) were dissolved in
985 g demineralised water using a high speed mixer of the Ultra-Turrax type until the
aqueous solution became clear. The alginate solution was prepared a few hours
before it was used to enable complete hydration of the alginate chains. 2 g leek
flavouring concentrate were dissolved in 98 g neutral oil (type Miglyol, CONDEA
Chemie GmbH). The two solutions were fed separately from two storage tanks to a
vibrating two-way nozzle head by means of gear pumps. The nozzle head system

comprised an inner nozzle 150 um in diameter and an outer nozzle 1000 pm in
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diameter. The flow rate of the two solutions was adjusted such that they formed a
laminar flow from the nozzle; 400 g per hour flavouring solution (leek) through the
inner nozzle and 2800 g per hour alginate solution through the outer nozzle. The
vibration was adjusted such that it interrupted the steel (sic) and homogeneous
discrete droplets formed. At a frequency of 130 Hz, two-phase droplets
approximately 2 mm in diameter were formed. The droplets fell into a 10% calcium
chloride reaction bath, so that a solid layer immediately formed around the liquid filler
material. The calcium bath reactor consisted of a tube system, through which the
calcium chloride solution flowed and thus continuously transported the freshly gelled
capsules to the separator unit. The flow rate of the pump for the calcium chloride
solution was set for a gelling time of approximately 1 minute. The gelled capsules
were transported through the tubular reactor and then separated off on an 800 pm
sieve. The sieved capsules were washed with tap water. Because of the syheresis,
which takes place during the gelling step, the wet gel capsules then had a diameter
of only approximately 1.6 mm, with a water content of the shell material of 98%. 520
g of wet capsules were obtained and these were mixed for approximately 10 minutes
with 260 g silicon dioxide (Sipernat S50, Degussa) and then separated off from the
silicon dioxide on a vibrating 800 um circular sieve. 120 g dry capsules with a
particle size of 1.2 mm were produced. The water content of the shell material of the
dry capsules was 49%. The dry microcapsule contained a total of 83 %(m/m) liquid
filler material; the water content was 8.4 %(m/m).

Example 7 (pre-drying plus drying with silicon dioxide)

15 g sodium alginate (type Protanal FL 20/60, FMC Biopolymer) were dissolved in
975 g demineralised water using a high speed mixer of the Ultra-Turrax type. 50 g
strawberry flavouring and 1 g polyglycerol ester (type PGPR 90, Danisco Cultor)
were dissolved in 39 g neutral oil, 10 g tap water were added and the mixture was
initially mixed slowly for approximately 5 minutes and then homogenised for
approximately 1 minute using a high speed mixer of the Ultra-Turrax type in order to
form a stable water-in-oil emulsion. The two solutions were fed to a vibrating two-

way nozzle head with an inner diameter of 150 um and an outer diameter of
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1000 um. The flow rates were set to 300 g per hour for the flavouring solution and to
3000 g per hour for the shell solution and the vibration frequency was set to 180 Hz.
Two-phase droplets approximately 1.8 mm in diameter were formed. The droplets
fell into a 10% calcium chloride reaction bath. The flow rate of the pump for the
calcium chloride reaction bath was set for a gelling time of approximately 1 minute.
The gelled capsules were separated off on an 800 um sieve and washed. The wet
gel capsules had a diameter of 1.7 mm and a water content of the shell material of
97%. 605 g wet capsules were obtained and, for the purposes of pre-drying, were
pre-dried for approximately 10 minutes in a fluidised bed drier (type STREA 1,
Aromatic (sic)) with an air flow of 100 m® per hour and an inlet temperature of 50°C.
490 g pre-dried capsules were obtained, mixed with 200 g silicon dioxide (Sipernate
S50, Degussa) for approximately 5 minutes and then separated off on a vibrating
800 um circular sieve. 140 g dry capsules with a particle size of 1.1 mm were
produced. The water content of the shell material was 49%. The total microcapsule
contained 79.1% liquid filler material; the water content was 10.2%.

Example 8 (drying with silicon dioxide)

15 g sodium alginate (type Protanal LF 20/60, FMC Biopolymer) and 10 g gellan
gum (type Kelcogel, Kalco) were dissolved in 975 g demineralised water using a high
speed mixer of the Ultra-Turrax type. 500 g of a peppermint flavouring solution were
prepared. The two solutions were fed to a vibrating two-way nozzle head with an
inner diameter of 200 um and an outer diameter of 500 pm. The flow rates were set
to 500 g per hour flavouring solution and 800 g per hour shell solution and the
vibration frequency to 200 Hz. A two-phase droplet approximately 1.4 um in diameter
was formed. The droplets fell into a tubular reactor containing 5% calcium chloride
solution. The flow rate of the pump for the calcium chloride reaction bath was set for
a gelling time of approximately 10 seconds. The gelled capsules were separated off
on an 800 um sieve and washed. The wet gel capsules had a diameter of 1.2 mm
and a water content of the shell material of 96.5%. The 1100 g wet capsules
obtained were mixed with 275 g silicon dioxide (Sipernat S50, Degussa) for
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approximately 10 minutes and then separated off from the silicon dioxide on a
vibrating 800 um circular sieve. An amount of 540 g dry capsules with a particle size
of 0.9 mm was produced. The water content of the shell material was 46%. The total

microcapsule contained 93.1% liquid filler material; the water content was 3.2%.
Example 9 (continuous gelling process; short gelling time)

This example serves to demonstrate the improvement that can be achieved in
respect of the flavouring component encapsulation in alginate microcapsules if the
gelling process is carried out as a continuous one-minute procedure, compared with
the encapsulation technologies carried out as a batch procedure, in which the gelled
capsules remain in contact with the gelling bath for hours.

30 g sodium alginate were dissolved in 1950 g demineralised water using a high
speed mixer of the Ultra-Turrax type. 250 g model flavouring were dissolved in 750 g
neutral oil. The model flavouring consisted of flavouring components that covered a
broad spectrum of water/oil solubilities indicated by logK,. values: see Table 9
below.

1 410% ()- 109 ()- ADVSTWfOP1@ 0% ()- 109% ()- 109 ()- '410% () -

109%& () -

Table 9

Component Amount % (m/m) Log Kow
Anisalcohol 5 0.95
Ethyl propionate 5 1.24
Benzaldehyde 5 1.64
Isoamyl acetate 5 2.12
Ethyl caprylate 5 3.9

The two solutions (alginate, flavouring) were fed to a vibrating two-way nozzle head
with an inner diameter of 150 pm and an outer diameter of 500 um. The flow rates
were set to 500 g per hour for the flavouring solution and to 1000 g per hour for the
shell solution and the vibration frequency was set to 220 Hz.
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gram encapsulated flavouring solution.

For the batch gelling process, the discrete droplets formed fell into a reactor
containing 5% calcium chloride with a dwell time of two hours. The wet capsules
formed were then sieved and washed with tap water. The same analytical protocol
as for the short gelling time process was carried out.

10 g model flavouring solution were dispersed in 200 ml 1% aqueous sodium citrate
solution. The mixture was extracted with diethyl ether for 4 hours in a perforator and
evaluated as described above.

The flavour retention was calculated for each flavouring component during the short
continuous gelling process and the long gelling batch process on the basis of the
amount of the model flavouring solution that had originally flowed through the nozzle
system and theoretically had been encapsulated; the results are summarised in
Table 10.
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Components Short gelling time (continuous) |Long gelling time (batch)
Anisalcohol 60% 6%

Ethyl propionate 61% 0%

Benzaldehyde 82% 11%

Isoamyl acetate 80% 18.5%

Ethyl caprylate 90% 90%

The flavour retention of the substances with a logK, < 3.9 was thus distinctly better
in the process with a short gelling time than in the process with a long gelling time.

Example 10 (comparison of different drying processes)

This example serves to demonstrate the difference that exists with regard to flavour
retention between a conventional convective drying process (fluidised bed drier) and
the drying process using water-binding substances.

A sample of the wet capsule product, produced according to the method with a short
gelling time, as has been described in Example 4, was divided into two equal
batches of 200 g after washing.

The first batch was dried by adding 100 g silicon dioxide to the wet capsules. The
substances were mixed for 10 minutes and the dried capsules were then manually
separated off from the silicon dioxide on an 800 pm-sieve. 60 g dried capsules were
obtained. The water content of the shell material of the dried capsules was 45%
(corresponding to 7% water content and 84.2% liquid filler material based on the
mass of the total capsule).
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The second 200 g batch was dried in a fluidised bed drier (type STREA 1,
Aeromatic) at an inlet temperature of 30°C and an air flow of 100 m?® per hour, in
order to obtain an amount of dried capsules of 60 g. The water content of the shell
material of the dried capsules was 62% (corresponding to 14.4% water content and
76.8% liquid filler material based on the mass of the total capsule).

The different amounts of liquid filler material that were found in the two types of dried
capsule already show the difference with regard to the flavour retention that is
associated with the two drying processes. The capsules dried with silicon dioxide
contained 50.52 g (84.2%) liquid filler material; on the other hand, the capsules dried
in the fluidised bed contained only 46.08 g (76.8%) liquid filler material.

The details of the retention of each flavouring component are shown in Table 11
below. The analytical method used was identical to that described in Example 9.

Table 11
Drying [lacuna] "water-| Convective drying:
binding" substances: % retention
% retention

Anisalcohol 33% 5%

Ethyl propionate 50% 4%

Benzaldehyde 80% 52%

Isoamyl acetate 95% 60%

Ethyl caprylate 0% 65%

Example 11 (influence of the water content in the shell on the stability to heat)

This example underlines the importance of the water content that is present within
the shell material of the dried capsules in order to guarantee efficient stability of the
encapsulated flavouring to heat during a heating process.
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. Mix the ingredients 1, 2, 3, 4 and 13 (70°C) until they have completely

dissolved.
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2. Add 5-12 and the desired amount of capsules to the dough.

3. Mix for approximately 10 minutes.
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Table 13

Capsule type Mass ratio Mass ratio Mass ratio Sensory
water/capsule capsule/cracker flavouring/cracker |rating
shell

wet 95% 3.5% 0.04% 1

slightly dried 91% 2.7% 0.04% 1

medium-dried |66.7% 1.3% 0.04% 2

dried 38.9% 1% 0.04% 4

Because of their high stability to heat, the dried capsules impart clearly the best
sensory results.
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Example 12 (effects of different forms of application of flavouring)

This example shows the different sensory ratings of leek taste, which was applied to
crackers in liquid form, in spray-dried form and in capsule form.

The crackers were prepared as described in Example 6 and baked, but for 4 minutes
at 200°C. The sensory assessment of the three different flavouring embodiments
summarised in Table 14 is based on the same scale definition as in Example 11.

Table 14

Type of flavouring | Mass ratio Mass ratio Sensory values
(flavouring and carrier), for | flavouring/cracker
example capsule/cracker

Liquid 3.5% 0.04 % 1

Spray-dried 2.7 % 0.04 %

Capsule 1.3% 0.04 %

The leek flavouring encapsulated in alginate capsules showed the best results in
respect of stability to baking, compared with the standard flavouring embodiments in
liquid and spray-dried form, respectively.
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Claims
1. Mononuclearly filled seamless microcapsule, comprising

~ a capsule shell of a hardened capsule material based on an acid
polysaccharide and

— a filler material, comprising a flavouring in an organoleptically effective
amount, that is enclosed by the capsule shell on all sides,

wherein the microcapsule is stable to heat and/or stable to boiling and/or stable to
deep frying and the water content in the capsule shell has been adjusted to a value

of < 50 %(m/m), based on the total mass of the capsule shell.

2. Mononuclearly filled microcapsule according to Claim 1, wherein the hardened
capsule material for the microcapsules comprises a substance hardened by bringing
into contact with monovalent or divalent cations or cations of higher valency.

3. Mononuclearly filled microcapsule according to one of the preceding claims,
wherein the hardened capsule material for the microcapsules is selected from the
group comprising alginate, pectate, pectinate, carragheenan, gellan and mixtures
thereof

4. Mononuclearly filled microcapsule according to one of the preceding claims,
wherein the flavouring contained in the filler material contains at least 10 %(m/m),
based on the total mass of the flavouring in the filler material, of one or more
flavourings with a logKyw < 2.

5. Mononuclearly filled microcapsule according to one of the preceding claims,
wherein the flavouring contained in the filler material contains at least 10 %(m/m),
based on the total mass of the flavouring in the filler material, of one or more
flavourings for which the following applies: 1 < logKomw < 2.
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— providing a liquid filler material for the microcapsules containing a flavouring

3

in an organoleptically effective amount,

— providing a, preferably aqueous, solution or dispersion of a capsule material,
capable of being hardened, based on an acid polysaccharide,

— forming discrete droplets of the liquid filler material for the microcapsules
and the solution or dispersion of the capsule shell material capable of being
hardened, so that the capsule material capable of being hardened surrounds
the liquid filler material in the droplets on all sides,

— hardening the capsule shell material capable of being hardened, so that
seamless polysaccharide capsules are formed, which each mononuclearly
surround filler material and are stable to heat and/or stable to boiling and/or
stable to deep frying,
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— drying the capsule shell formed until the water content in the capsule shell

reaches a value of < 50 %(m/m), based on the total mass of the capsule
shell.

9. Method according to Claim 8, wherein the seamless polysaccharide capsules
are brought into contact with a water-adsorbing or water-binding substance to dry the
capsule shell formed.

10. Method according to one of Claims 8 to 9, wherein the capsule shell material
capable of being hardened can be hardened by bringing into contact with polyvalent
cations, the discrete droplets being brought into contact with a solution that contains
the polyvalent cations in order to harden the capsule shell material capable of being
hardened.

11. Method according to one of Claims 8-10, wherein the discrete droplets are
brought into contact with the solution that contains polyvalent cations for a period of
at most 1 minute in order to harden the capsule shell material capable of being
hardened.

12. Method according to one of Claims 10 or 11, wherein the seamless
polysaccharide capsules formed are washed before drying the capsule shell formed,
in order to remove polyvalent cations from the capsule surface.



