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WD 2004/ 022221 PCT/1B2003/ 003764 1 PREPARATI ON OF
M CROCAPSULES Technical Field 5 The present invention

w0 edoavez2t 0 the food and flavor industry. |t cPOL/EB2063/003764

nore particularly a conplex coacervation process for
the preparation of flavor-containing mcrocapsules
which can be "Halal" certified. The process of the
invention is based on the wuse of a type B gelatin as

positively charg I j I iy
Background Art (ﬁ%&&éﬁ%@@@%@%@gus phase

separation, is a very well known techni que for
encapsul ati ng hydrophobic Iiquids. A coacervation
1 Bield,ws to provide oil- containing
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nucl eus. . The .15 encapsul.ati n. erial is protein.
RS BRI 7Y B Baroh, EFPonn o oo of oAt igh inhesed on the
QRPBBA type B &Il £ FRANVIE: chAr B PRIV RAREESS
essential ly invol ves an aqueous protein solution which
is mani pul ated by changi ng the physico-chem ca
ﬁgvhrqg n t(dilution and/ or adjustnment of pH) to

] se separation of the protein fromthe
sol ut i@acér®atical, ¥isb galikeDigresusthastesppaaition ion vetyewell known technique
nol ecul ar mei%ht of the. protein, its jsoelectrjﬁvgoin

/ .ne, t . .
ol ceermprleting Py esprholie Hiquelsy éhicoaceRvatighcgess dlpws to provide oil-
r n H n n . I! A g 11 'd
L5085 PRAcRm Sl ng S O Rl AR RIS e ol
tthatfioinmpeavioapisithe oilahd demospibdeenteper dnsdp abauttkdihgs nucleus. The

place. The latter term.desi.gnhates the uyse of..a second, . :
&Bm}ll@gp%,n@p% g2 m)q;g%r\%lpgl? Hlaﬁé’ep?ﬂr%ﬂi@?edt‘@ﬂb Fuinﬁger colloid having
%S’EPOQQ%WM i on. Conpl ex coacervation nethod is

Wi y practiced in commercial processes and has been

vel | deseadetation prodess pistetiadiyuneolvenan paraons prajeinygglution which is
2,800,457 and US 2,800 458 di QSE€: g :
SR P Rty GRS Ty R ARttt gy or tustment of
GRHCRN Ml on fﬁh&ﬁC egRraAPsS fesplotin floasitee stlefisn to varying degrees
consi sting of, 30 respectively, enmu]sjficat.ion, s
clsnending: PR §he, MRACHIAF Srerehtiof ihea AKPIGHRd IS KAFaEHP RgInt aRd pompatibility
CORPLfoacer vation process the wall surrounding the
core material is, as nentioned

A coacervation process may be "simple" or "complex". The former designation is

employed when a single protein is used to form a capsule wall as phase separation is taking
place. The latter term designates the use of a second oppositely charged non-protein
polymer to bring about phase separation. Complex coacervation method is widely
practiced in commercial processes and has been well described in the literature. In
particular US 2,800,457 and US 2,800,458 ‘d.isclose complex coacervation in a very
detailed manner. |
Generally, a coacervation process comprises four basic steps consisting of,
respectively, emulsification, coacervation, wall formation and wall hardening. In a
complex coacervation process the wall surrounding the core material is, as mentioned
above, constituted of two oppositely charged high molecular weight colloids. In most of
the cases, the positively charged colloid used is a gelatin, a functional protein derived from

collagen by hydrolysis and subsequent extraction. There are two commercially available
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above, constituted of two oppositely charged high
nmol ecul ar wei ght colloids. In nost of the cases, the

w@omineazel y charged colloid used is a gel ati n, P@EI/1B2003/003764

functional protein derived from collagen by

hydrol ysis and subsequent extraction. There are two
comercially avail abl e WO 2004/ 022221

FoTd/piBRoRsHtioal7aade gelptinsd Aphgnatesicresneciiedly @5 Atype A gelatin" and "type
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tphecekyIfgthrdesilagar i soael isORYdrbgze byl actddid, e final product gets a
process. |f the collagen source is hydrolyzed by an
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encapanrarieat Hsh & BomBlek opecr Gigp by aAg drocribe the use of
GRRCAI ¥AHORs aldaRsic ProveMmSwaleSThd FH duiigUs @rédless InyBE/idy a type A
gelatin as a cationic protein wall. The pH durin

a
elssieds kepiol valvey iarippéo Ahe eplavtin Hognikaphe datoy 4p geder to have it
i.nf-erL.Qr ' [ ' - Qf . D
A ISR BB s e
foelatint frevided dy dadic myttolyss (dype R)sad lai tdtioyict protse whlgobut to our
B e e 8 St e R o s b
gn G]T@th@%nﬁﬁ the %Eodé%%gl sclReS 4 RRIpSdtch A0 RO BB tpreparation of

as bee establ i shed that” the processes
datsfhaderydnicrocapsalgsrvien type B golatintis wdefl @wvprdiein wall, in its cationic form.

TR iy -
BrodebiRs OF ey phidngt ad ¥HiBg Bs@PhPpdIParionié PEBIeIBS. in its electronegative

menti oned in conplex coacervation_ _processes of the

ietins in gembiastigneivith aduredA gslapo pypofitbyalechpsgsdaotloid.e. i n

its e ronggat | . ' [.aN__ Wi :

type AL & RATukSy S5 bk Therd GARNEADLATHbIbe constraots on
welatin meesy fibans rdligtrusditend standgo@rteThik énchatee "Keghdratmt YHalal" status
constraints o (t:;el a#i n.uses, froma religious/ethnjc )
SF 5eR58; ienetplly s TR C USRI REGHECIIIIRE PTORES Jfses Sl as starting

akin. I : (PATRE
Har@Ghaks g coﬁ"%ﬁg&ﬁbtﬂe nﬁ&gfaﬁtﬂlgﬁ Adb dnﬁ&'ﬂl tBfs Aszb[rtéﬁlg product cannot

process uses skin as s material .
caebedhe MHddal' e "Kosheo caiggsu [Type Br gethiing dn fheorthdrthiasd, issued from cows

S hr S Quadiet annel 2 Se Rt Ie ikl e o comple
c8seprhtibh PRAeMEisclosed in the prior art to date technically allows the preparation of
microcapsules based on type B gelatin.

Now, we have been able to establish a novel coacervation process suitable for the
preparation of microcapsules based on type B gelatin as cationic wall material.

Varaporn Buraphacheep Junyaprasert et al. describe in Drug Development and
Industrial Pharmacy, 27(6), 561-566 (2001), a complex coacervation process for the

encapsulation of Vitamin A, which uses type B gelatin in combination with gum acacia as
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all ows the preparation of micracapsul es based on type
B gelatin. Now, we have been able to establish a novel
coacervation _process suitable for the 30 preparation
ofvalhime#teiaalp sHpwevesa thedpiosessypreametgrs| theserdisglossdt aromat optimized, in

: [ h un rt, et
bl gl A U SEAELE E A
Phar metlys pidééss JaccdrihgG6 Ghe gi@eht inventoirpll®xs to overcome the drawbacks

cobacervati on process faor the encapsulation of Vitam n )
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%?ﬁieapr@é WP OO D52 gﬂespsglé%%go&’l 1e0:3764,1218 WRlHed, and containing
materi‘al’s. However, the process paraneters :

tUpetoe80th vt of bylraplebiotoroptatemazed, in particul ar, the

drug contents of the m crocapsul es do not exceed 50%

w w. The process according to the present invention

abisWSurebfIHCERHRE t he drawbacks observed in the
prior art by providing an optim zed conpl ex

coacerThe ingpntpnoekdss tou neisl somplekgroacdreatiomepraress; specially suitable

g{& %ﬂe?érgégrgtzﬁ%gi %Sgﬁiﬁi%%géa%sﬁ%sog el r}(g{)ét%aglog L;'drophobic core material,

hyidli @phobisules beingBtgeptile oDbsiah asdofsorabd ity eMal@Nccfified foods or
i nvention relates to a-novel conplex coacervation

praees sthesprogrssl ofy theuinvalios uses be R reslabinepapabiaionig colloid, in
Rt 8] RAGEAL 52 EREAPHL LG, BolHAESRAH 1 o i
aff the prigessntgostemsy ateectiticat for"aHalca¢ssfut entdpbuletiod. ddds wurticularly, the

SR s Sl BT PP SRS WS psincsin o
AiPREYHWtOH) k6 2 FRLE bbtdleen TDQMAMOLESS paraneters, such

as pH,_ or the order of the processing steps, are _
criti cldie igentignalrociebadsup thaugrocpstles that ks produced by this process.

P et B, A2 MERECR 2 SREORTLSHRARE P, Ky v o

Giydrophsipie c6teanatetistp, to a val ue between 3.0 and 4.7,

The inyention also relates to_the m crocapsul es that .

are prid§UBERBY i slass de @ggethod frsEnneriangs dapryings ocmadifying the
[1] [1] , M f M ey M . u \ . 0

WA AR AR o0 OO S8Rk B e b e

praesy ef dicemventian, met hadbdf or saidrpampbsition,i aspwel iasgfood compositions

di f.yi th | eptic. pr. L f f ood
EOMBHSTER B TGEPBPIES £ BLHEBFEL Rr cpar eq by t he

A first object of the present invention is therefore a process for the preparation of

hydrophobic core material-contéining microcapsules, which process comprises, in this
order, the steps of : a) mixing solutions of a positively charged high molecular weight
colloid and a negatively charged high molecular weight colloid ; b) adjusting the pH of the
mixture obtained under a) to a value comprised between 3.0 and 4.7 ; ¢) emulsifying or
dispersing a hydrophobic core material in the mixture ; d) subjecting the emulsion or
dispersion obtained under c) to water dilution and/or pH adjustment to achieve
coacervation ; e) cooling the coacervate obtained under d) to provide wall formation of
microcapsules ; and f) adding a hardening agent ; said process being characterized by the

fact that the positively charged high molecular weight colloid is a type B gelatin.
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process of the invention, are added to said
conposition, as well as food conpositions conprising

wa@ adod/opazer ocapsul es as an active ingredient. ApET/IBN03/003764

obj ect of the present inventiongis therefore a process

for the preparation of 25 hydrophobic core

mat eri al -contai ni ng m crocapsul es, which process

conpr i B} i§ rmednit sby dhighr moldvelas tweghtf is: typjcalty xa ngolecular weight

solutions of a hti arged hi gh nol ecul ar
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m xture obtained under a) to a val ue conprised between
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%bﬁj an ??%g{li& gholﬁ? ﬁ@%ﬁor 30 di spersion obtained

under A)théugh\/\ain&r deéurbkrito froan eHeoprigithrd dfitd StyPE B gtlatin as a possible
achi eve coacervation ; e) cooling the coacervate

otrting dgatgmalefor iy Cp@pkﬁp{ogqag@rvﬁéqq Praseseaitlt GEnes out that the disclosed
[?rSEé%Qé%p §Ciw @pgﬂé\)f t@g)gﬁléfﬂ% ﬁﬁﬁ&@gct t ?Hﬂ?]s' b8l bn this wall

rocess being c aracteri
mﬂhhigvmhtyrielh antpssl tyyiegh getdtmcnsllantsvmughc fomh.| Nod, il® @rocess of the
WO 2004/ 022221 PCT/ 1.B2003/ 003

t. B t 4 4
VBt on Had H R AT OBt ST IR SN sy e use of type

B gge lafig Uhafs MEbAIBLforrE OWRIch $§Steils pYaER O 0PMtaR R aining a very
00 The terns "hydr ophob| c core material" enconpass

H}lﬂln tped ot ihydiophobid covet materlseand\ni thé other haxbiel beyng in accordance with
F {56/ HnicO eeggfa%?r u'cdans'trg dsb ZMBPea%S{?X L Iag ec axgtages of the

S or SO suspen

Ahﬁélﬁwgmvﬁlob@oﬂﬁcaﬁm%‘s ﬁf)ﬁﬂmetda:eulﬁd Id@ﬁcr@iﬂbn cad ﬁ'elﬂ )&p én fBhe example
elatin as a possible starting material for a conplex
¥rvation process, it turned out that the disclosed

ProCesSp&ie %ﬂg%%%sdefghé %?Jcesaoj ic%&’idﬁr% PrRdUGRNEE, | Sf@BhObY, on the one

m crocapsul e this form ng material,
Urndss posgevely ghirged rhigls naledula wmigbhicolldidy and MW\AZhet biher hand, a

process of the.l ine ion . 0 he preparati

iRy bRt i o ey N Saflid s npRe Qeehey The process is
tc\hﬂf‘acteﬁz&?i)}aﬁﬁerfaétﬁhétttﬁe ?@bﬁﬁ\%‘[‘j &ﬁg%ﬁ'ﬁlgﬂ\ﬁlb[é@uﬁy%%ﬂﬁ colloid is a type
present the advantage of containing a very highToa

d3 ghgaanoiﬁh@ e OF tiipe Bmebttman lﬁrmu@mcm@mo& Wery Waﬁdaldfl this type of
bei n

SRR A WRERO R BTt bk e SR UP LT M nOIPR BBt poinc e

thetow U1gveRt i on wil | becorre appar ent fromthe detai I ed
description, as well as in the exanple_ 15 bel ow.

the fissmeniensdaboysdvnspeglatin a%%%%&omaﬁwéwdrolym of a collagen
sBMI%@t('e%U frod® cH &nﬁs}ﬁf ThObabd! Eat@5ed hydroly51s takes several days to be

completed. Details of the process are well known by a skilled person in the art.

As the negatively charged colloid, any anionic polymer that reacts with the protein
to form complex coacervates will suit the process of the invention. In particular gum
arabic, sodium alginate, agar, carrageenan, carboxymethyl cellulose, sodium polyacrylate
or polyphosphoric acid are suitable anionic polymers for the purpose of the invention.

In a particular embodiment, the ratio between gelatin and the oppositely charged
colloid is of 3 : 2.

Step b) of the process of the invention consists in adjusting the pH of the mixture
obtained under step a) to a value comprised between 3.0 and 4.7. This can be typically

achieved by means of addition of lactic acid. This step is essential in the process of the
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hand, a positively charged hi gh nol ecul ar wei ght
colloid, and on the other hand, a negatively charged

woe@h/ornbecul ar wei ght colloid, are m xed t ogeP¢EIB20031®3764

process is characterized by thg fact that the

positively charged high nol ecular weight colloid is a

type 20 B gelatin. The use of type B gelatininits

ciavemiongcinf ternns ¢f5speeifiy plihveues] ad well h$ omygpprooéss stage point of view. In

ptocess. It inplies that, the pH af..the lution.is.set .

5% S5 P Biebly e aoktae: B capuieay of e hyfidptshe Sre materia,
dootrarydto WBatME didcRRE ipBRRocds¥R I Bhd gliat b Wherein the pH is usually
obt ai ned from basic hydrolysis of a collagen source '

(asljupteds aftsmenanpiBeationgly)dispeistorbsiee Naw.dhyepdinenpedites) pgnser, it turned

t ver \Y . : ' t

P e S RV o ST RGE Sy SRR Bl Qe process

AS rdsPensitsig &bri aviedfficieltawvgefbraalidroifdhe Mgroupbalsi.c pol ymer

that reacts with the protein to form conpl ex . . .

coacerVraeele Y 5 adiyisted: mayfPBebic cp maierial iy emtlsiied arglispersed in
. r . . . . .

O e o 1 |l e 28 AL of o hydrophobic liquid

pswedlcasydf atselid or ygial sppit dspbmwed i adgiddopdobicdiguidabl e

ani oni.c pol rs for,.th rpose .of the inventiaon. 30 .

' o oA SEBGRTEAL o RETHR: 5 G ERRTYdp be Fhcapsulated is

anGqhidenfrpashlealont ohdoaRdsiti6R! TRise tbsnPtad defide aSi8Rty of flavor

b) of the process of the invention consists in

aujtedals 0§ bothengiwrabpnd Fenthetict eiign, Gpreallyssed fadhe prepgration of food
; I ' : : 7 i
b gfol] ey SHIUL SISO, 8 AT sy ofbis o s

asbhib/ona'rh's Snayttepr;ohﬁd ﬁsﬂi/ertminaht literatdre, @p onedamii'st HendBBok of Flavor

2004/ 022221 PCT/ 1 B2003/003764_ 5 invention, in_terns )

JpEsSEt 197N/ PESS  Saaa FoulsARgial B ooebb Beliges. edited by
I.ew. ] { :

b2 NoSanl'; B perfimd B Pl ACCAALML TN, AR08 RIeb) Montolair, N.J

qOIsA) afhest substmices e dvedldinosamdo ithe pennmkibdgs ¢w af of frvoring and/or

pmr iﬂaoétiigxirlg; g?r\#gﬁlreg ippodii[uhtgefgl i Oi(gsr}mg)s algl%gwo%?)hl%gﬁtﬁee 90 gfc%r?srumer product
URRKRAGH £ HaPeBN &) of iodifyinBaRe RsteWF sdifl @bndubier pRidust ment

of the pH to a suitable value at thlsigartlcular st age

of t heNgivmat extzacts pan alee bowsrapseated rintenthe fsystemenit thaapyention ; these

f.ormation of the microcapsules. ce.the pH Is. S
AT &4, B yafainonrs A s qraliea s eBiefBicqr dgengrin oils, or
HoBRe 164 thiht) coddagvaniid oif @senfialsoals of Bards opkases, arhbigst other.

core material my consist of a hydrophobic_ |iquid, _as

wel | alhegrropprtign pihytrophabieapmaerial spyangatsed getgyeen 35 and 90% by

Wégmﬁggm&to'thélwe%ht &P%élﬁir?usga_”i cul ar enbodi ment of
t he cor

the”1nventi on, material to be encapsulated is
The process of the invention is of course also suitable for the encapsulation of other

core materials than flavoring ingredients, such as perfuming ingredients, pharmaceuticals
or cosmetic ingredients.

The following steps of the process are respectively coacervation by water dilution
and/or pH adjustment, followed by the cooling of the coacervate to provide wall-formation.
The cooling must allow to reach a temperature where the colloids do gel. In a particular
embodiment, the cooling rate is comprised between 0.25 and 0.5°C/min.

Finally, a hardening agent is added in order to cross-link the wall formed around

the hydrophobic core material. Typical examples of hardening agents suitable for the
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a liquid flavor ingredient or conposition. These terns
can define a variety of flavor materials of both

woagnzi22and synthetic origin, currently used PCT/IB2063/003764

preparation of food conpositiogs. They include single

- conpounds or m xtures. Specific exanples of such

conponents may be found in the current literature,

eugpost NofFBaihetitich Hahdb ookmalfiellday acetdiBetydgr georal] glutaraldehyde,
1975, CRC Press_: Synthetic Food Adjuncts, 1947 by

\hppme glgyand thgliked by Van Nostrand ; or Perfune and

Fl avor ' . r ' :

(Usny VERSERSEE stccie 5 R0AR) ofedhild PO it eBhding to the
skvdrtied donstithie arothenfobfdcawd thenmvemitbnorTheser detitety systems present the

consuner products, . i. € ol rting a flayor. or tast .
g el hegre T gy *He Bl of e ol G oS hreddpt e Ravoring
npdbiasiiBgattd Bndlashsur®dr pp@iudtsconsumer product. 20

Nat ural "extracts can al'so be encapsulated into the . _
syst erotha pidier harshtthomicroeapseles of e infentéongareciery dighly loaded in
BRSO AB e TRRy oBHRPREs i MperoBRRSL otz o o s0ve by
Ofeigifsed hydropt@blicscaat nhigers, wiilesSihe ¢esces@ungRisedithek prior art only
The proportion of hydrophobic core material is

cHpped sebrvsainie 88 Bby waEhboackYe gEsdignt It te SEPSHESt o

the wej f i 1 112 :
im0y BBl B Ry Qe Yoy sty
enampsibleatd trat of mikhverpsubsrmeprmtd siaging frhmntype o @elatig at same fix

i.ngredi ents, .such as perfun ng ingredients,

IR s et AP g o et THEs TRGPOB NS | frre

fol | owWHOnRiERps s ploguiiasehs prsRsd 65RRGhVHBbY can be used in many
coacervation by water dilution  and/or pH adjustnent,

flabdsoo dpplicatipes sodihd figldodf fonsscanalc Bpvers-eThaelpra loge compositions

wal | -formation. 30.The copl i . .
s Hhioat g s 20 ¥ HhyeRtio thdothel SAGL ofher flavoring
EhRMENS, ard d1So getts BOthe pi@entSnvanmphi sed bet ween 0. 25
and 0.5C/ mn. Finally, a hardening agent is added in
order to cross-link the wall forned around the
' erial. Typical exanpl es of
G PASRb fof 3F Bl bl e for the WD 2004/ 022221
PCT/ | B2@@3¢ Q021462 (Fie. pangd @3 eroinitioscdpiv pivhiremati het udhgnification of

f or mal dehyde, acetal dehyde, gl yoxal, gl utaral dehyde, . .
RIS A SRPEREe o ?Cfmegfr%@%&ﬂf%@’@ubc@gfwﬁﬁ B'Gje-2) gelatin
beichghRbbAyARE;. by a process according to the

i nvention Constitute another object of the invention.

These delivery systens present the 5 advantage of

Mbdes ¢fdlamyinz|dug théhiventiowerti fi ed, and can therefore

be useﬂlf.or t he flﬂe\vori ng

e invention will now be

described in a more detailed manner in the example
below, wherein the temperatures are indicated in degrees Celsius and the abbreviations

have the usual meaning in the art.

Example 1

Preparation of microcapsules according to the process of the invention - comparison with

other processes

Type B gelatin (250 Bloom, origin : SKW Biosystems, USA), gum arabic, cold pressed

orange peel oil, limonene, eugenol, and octyl acetate were used for the preparation of
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of so-designated final consunmer products. On the other
hand, the m crocapsules of the invention are very

whe@hlog22bbaded in hydrophobic core material. ROF/E2003/003764

particularly, the m crocapsul es7may contain up to 80%

by weight of a hydrophobic core material, while the

processes disclosed in the prior art only 10 allowed

t BLHSGAPSHES 135 Vamsbirials wee gradeofarsiag ithe cpregnbraiemtoficnlloids, the pH of
the ligs - | - ts have a.wall thickness :
and % rmﬁ}rﬂp;[ %Iagl-g[))q}ﬁ E/]:éﬁeﬁ {slté |g\% gég’t %lre yg}é%rd()f enﬂBré)rc%\sﬁlsEeﬂsoand the ratio
t betveaf gelutin anbpsnbedicpr epared starting fromtype A

gelatin at same fix Jevel, as revealed by m croscopic

pf?:tﬁﬁlll é@%ﬁ&ﬁ%ﬂpﬂmﬁ @T{Jf‘é@d@ntéﬁ’ée@.n epR trilcr ocapsul es

produced by the process of the invention can be used

in many 15 kinds of applications in the field of
f batde 1 andimodusts of gelalih ewattngem drabit, eorapofinidrama dilution water in the

conpri si nrgethe 'c}rzoc slul S ,ac ording to the

i nventi %@%M@Mavon ng

coi ngredi ents, are al so objects of the present
avention. Brief Description of Drawings 20 Figures 1

and 2tafg. 1 and 2J are|nicrdscopjc pitturds at 40x 5

SJFHatTomof —gonptex—cogcervates-prepared
re2bsttivel y Wi th fype A (Fig. 1)| and/type |B (Fig. 2) |
gehei @] as cationo@ polyner®m Mdes mfy Carfryinigo®ut [ 100"
the lnvention!25 The invention willl now bhe |descrjbed
i B apAbieledet 4i | ed®manner i f t he fexanpbe Hel ow, 6 6

WW?{ TR the tenpeyat-ures—arg:ndicated +a-degrees: - 7
Ce selie and the a%gérevi ati o sd have t usdal ﬁ@h. ng 150

iMatdagelart . Exanplg® 1 B0 Pgepar ati ong@f mfcrocgpSul €3 60
according to the process of the ilnvention -| conparisor
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cross-linking. However, from one trial to another, the proportions of ingredients and/or the
stage of pH adjustment in the process were changed. In all the trials, the colloid solutions
were mixed at a temperature of 37-40°. The final temperature of the system was 22-24°.
The pH was adjusted by addition of lactic acid. The cooling rate was comprised between
0.25 and 0.5°/min. After cooling the batch to the final temperature, 0.14% by weight of
glutaraldehyde solution (25%) were added to cross-link the protein wall.

Trial #1 : Components were mixed in the following order : the flavor (cold pressed orange
peel oil) was emulsified in a mixture of gelatin solution and gum arabic solution. Dilution
water was added. The batch pH was then adjusted from 4.64 to 2.82 in decrements but

there was practically no wall formation.

Trial #2 : The trial was identical to trial 1, except for doubling the amount of dilution

water. Trial was unsuccessful.
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3. A process according to claim 1, characterized in that the cooling step is

carried out at a rate comprised between 0.25 and 0.5°C/min.

4. A process according to claim 1, characterized in that the hydrophobic core

material is a flavor ingredient or composition.

5.. Microcapsules susceptible of being obtained by a process according to

claim 1.

6. Microcapsules according to claim 5, comprising up to 80% by weight of

hydrophobic core material.

7. A food composition comprising, together with flavoring co-ingredients,

microcapsules according to claim 5, as an active ingredient.
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