oaned capéules havi ng edi bl e shells encl osing aromatic conponents 1. Field
f the tnvention This invention pertains to'the.field of food aromat Zideh-
i arr capSuL§§§§nd nore specifically to foamed aromati zati on cap- sules. In .

articul ar, present invention is concerned with the preparation of
apsul es ha i nproved aroma retention,and having inproved neans of
elivering the retained arona consti - TubnTs to the user of the product in
ich these capsules are contained. 2. Description of the Prior Art The
esirability of retaining the flavor and/, Wérc cogsthtuentg .f.ood -
terials for a Xeamed ceagigul &S @ Pt =23 2 nfe1t
eterioration has | ong been recogni zedompanéhespreparati on of instant

offee, for exanple, attenpts. have been nmade to incorporate the aronma
rinci pl gs ofibigshkey+heagheédnepbhee by spraying themonto the surface of
ried coffeeTextract as an enmutsion with coffee oil. Careful sealing of the
ontai ner for theTRismhvéndidni pdreafdecto stiieqfd ¢l of ofwadrardma pizaent
scape of the arona. After the container is opened, though, it is not too
ong bef tient kepandea asdl werei specifically Encipanedtanematizatbhon|cap-
onstituents has al so been investigated. Such an encapsul ation technique is
i scl oseguilgsly, In parsaculdr, 3theopsegentsivvientisn| perconcerped with

the preparation of capsules having improved aroma retention and
having improved means of delivering the retained aroma consti-~ {‘
'\Ja tuents to the user of the product in which these capsules are

contained.

2. Description of the Prior Art

The desirability of retaining the flavor and/or aromatic
- constituents of food materials for a .considerable length of time
witﬁout their loss or deterioration has long been recognized.
In the preparation of instant coffee, for example,
attempts have been made to incorporate the aroma principles of
\i:} freshly ro#sted'coffee by spraying them onto ﬁhe surfacé of dried <g
| 'cofféé‘eﬁtract.as an emulsiqn-ﬁith coffee 0il. Careful sealing | |
of the container for the aromatized dried coffee is required,
however, to preQent escape of the aroma. After the container.is
opened, ﬁhdugh, it is not too ldng before the aroma is lost in
any event; . |
Encapsulation of aromatic constituents has also been
investigated. Such an encapsﬁlation teéhnique is disclosed in

.U. 8. Patent No. 3,989,852 issued to Palmer.




Pal mer prepares capsules by first formng a viscid, pasty core nmedium

This core-nmedi um contains the aromati-c constituents to be encapsul ated and
has artacky.consistency which i's somewhat akin to unhardened fudge with _
only a very snall pereentage of |iquid contained therein. This core is then
adgded to an agitated filmform ng agent which adheres to the core nediumt
formthe capsules. This and sinilar techn2qmes may suffer from a nunber 'E:j'
di sadvant ages. The anmpunt of encapsul ated aronma in such a technique is

rather | ow and thus undesirably necessitates the addition of a relatively
hi gh proportion ofP&ReF REARATES GRS eFodyY FisstcEorping asvigchd.,
aronati zed. MNbreover hese sul es do nqt retain,the aromatic .

const i t ueRt &Y oFO%L P Yy agﬁésl &?&ten'“\?%%ﬁ"%ﬁéﬁnﬁl LeedarAm@fiiChost

' : | Ss f ' I final l e, .
Gt Tuot ur TR PR R eI el ot e” ﬁn 3389 sPliftgregey mien
h h | + W Qllk | i _ / L
vl | or - ohe) PoRGAREY oL Und= it B LR B poCeEfpdpRRRe ! ©

| BPOr t ant parcéWNEye of i iR iindaS radd aher@ithe ALk RopdUst €ABhakALAE
such capsules so as to reconstitute the same as in, for exanple, 'Instant
coffee, itstamtaditsted sfilm~fonmingeiagent! Mizhoadhietes0ndt thecabse
contained within these capsules are generally not rel eased fromthe

reconst i t Re@HIM R UETM helicARIYIes0 t hat the consumer does not perceive a
burst of aroma when these_ capsul es rupture and di ssolve. Instead, due to
the very large r at TS ARt Krdpniquespay suffes Eremagonnmber of

aromat i ¢ &f§§ﬁ$£ﬁ§g553fx”¥ﬁg'E%%unt of encapsulated aroma. in such a

technique is rather low and thus undesirably necessitates the

addition of a relatively high proportion of such capsules to thé
"host prqduct which is to be gromatized. Moreover, these capsules-
- do not retain the aromatic constitueqﬁs for a considerable léngth
'Sf time when placed in the host product. This loss of aroma may
be att;ibufable toithe-final’capsule structure which is generally
comprised of a continuous solid phase throughout the capsules |
withoutlthere being any clearly defined capsule wall or sHell_to,.
- %  help retain the ;roma within the capsules. |

‘Most importantly, however, when water is added to the

host product containing such capsules so as to reconstitute the

o

same as in, for example, instant coffee, instant tea, instant
soup, etc., the aromatic constituenﬁs:contained within these -
capsules are generally not released from the reconstituted
product immediately, so that the consumer doéé not perceive a
burst of aroma when these capsu;es rupture and dissolve.
Instead, due to the ﬁery large ratio of water employed in

comparison to the amount of aromatic constituents contained



- 3- W thin the capsul es and because the capsules generally tend to sink to
the bottom the major portion of the aroma is sinply dissolved in the water

Wit hout.ever |eaving the cup. The concen- tration of the aromatic

constifiyents is generally such that practically none of these constittents

are pr&senht in the vapor phase at the surface of the cup in a concentratigg
- which issufficient to produce an aromaahich the consuner can imedi ately

sense as in-cup aroma. SUMMARY OF THE | NVENTI ON. Applicant has di scovered a

new aromati zati on capsul e. which avoids substantially.all of the

di sadwirthdge thas cepsailed anthbehaupei theacapsiies sgenerdbly. tamt to

aromati zation capsul es can_be stored in ,a host material for a considerable

| engt #idK tOnEhgnPOLERMye tBEOMBAOR| BRECHPRCPT cEI R TPMR +%1i $ETBIN t hout any

substagntial, 1 ass _or.deterioration of the aromatic_constituents contai ned

Uher TS SHITES 4P, P “BXBEPEEREHY, AYSR, LeBREnT nbBR FOR: cofi S FPRCTaT go

quant i 19nC BEARKY! QESQaEEE”EoﬁHEEﬁ&Q&%sai Ogéﬁé-{-’é’i‘ﬂ'r g,salrytﬂféser anmpunt.
In a particu

of these capsules is required in order to obt par ar aromati zi ng
ef f eClpraditlildalfly’ hidde ofntheBeaebn¥tiBuantyi 428! grésdit dint £ife CREASAN €S,

- whi | e bei ng di sSol ved, rel ease the encapsul ated aroma directly to the
consumphasevat thecesurdack bifmehbeychpi iy abtententtarionwhieh sisf ace

wi t hout "the aroma being "lost" in the body of the |iquid.
. sufficient to produce an aroma wh;ch the consumer can immediately
sense as in?cup aroma. L
o/

SUMMARY OF THE INVENTION .

.-;lApplicant.hﬁs discovered a new aromatization caésulé-
which avoids substantially all of the disadvantages associated .
with the prior art discussed above. |
| - The aromatization capsules can be stored in a host -
material for a considerable lenéth of time-and can be stored -

alone practically indefinitely without any substantial loss or .

‘deterioration of the aromatic constituents contained therein. %uf

Moreover, the capsules of the present invention contain
a.large.quantity of encapsulated aroma such that a correspond-.
ingly lesser amount of these éapsules is required in order to
obtain a particular aromatizing effect. Still further, on
contact with a suitable liquid, the capsules, while being
dissolved, release the encapsﬁlated aroma directly to the .
consumer éver a period of time by being able té float on the

surface. without the aroma being "lost" in the body of the liquid.

ol



.:'4- Applicant has discovered that by foahing a core mxture containing an
aqueous ess€énce and a water-sol ubl e powdered edi ble solid and then addi ng
this foaned m xture in the formof 'droplets to a wall nmaterial of

wat er -'sol ubfe edi bl e-solids which is being agitated, capsules are fﬁﬁ?ﬁ?i)-
wWRi ch upon curing have all of the above-noted desirable properties. -
particularly, the present ‘invention forw greduci ng aromati zati on caps _
whi ch have a |l ong shelf-life, have inproved aroma rel ease and which permt
- the encapsul ation of |arge anmounts of aroma conprises the steps of m xing
an aqueous - essendppldcaaitnhag disgavecedotkattibynfeanming a eerermixtums e

powdered edible solid to forma core mxture, which is then converted into
a f oam lepnitajiadngoanofquegus. epsenceapn atwrtarxsekeble povdered dible

t t its f ' i nt ' bei f The _f
oo s ke RS RE° BT srbedr kR Fh G R are 52, ST

t er-sql ubl e _powder ed .edi bl )| i d ' t id teri [ S.
B0l tat obq & RIS SReRIIBL PrYSERaREPREb B pRapEpl toiFas WELER, e bEHRT "
wal | Tl dd) (ORRARA 2P Uoliletins FClpSHCBuE AL Haga b1 S2COME! SL S
of a contd nuous | ayeér of the wall materta sBrrounding a foam roplet. The

coated gﬁﬁgJéjdgie@rgeEQQthgr?QO Btkiekhe surrounding |ayer of the wall.
Rat eri al about the coated parficles fornms a continuous hardened shel

surroundi ng a homoreo et iziulacly;ctheopeesentainivegtiba gotr pppédcingnati c
and/or flavor constituents. 1In a preferred enbodinent, the core m xture
aquticnuzdmntizmtécmscamsadbblshdbh.have a long shelf-life, have '

' improved aroma release and which permit thelencapsulation of
large amounts of aroma comprises the steps of mixing an aquéous_
essence containing aromatic constituents with a water-soluble
powdered edible solid to form a core mixture, which is then
¢onverted into a foam by injection of a gas. Preferably, the =
mixture is cooled to a tgmperature near its freezing point.prior

| to_being foamed. The foamed mixture is then added in the form of
droplets to 2 wall material of water-soluble powdered edible - - -
solids while the said wall material is being agitated*to'cauSe.a

\fi) water flux from the foam droplet to the surrounding wall material

to form coated particles. Each such coated particle consists of

x '.

a continuous layer of the wall material surrounding a foam -

ot

droplet. The'coated'pgrticles-are theﬁ cured'

until.the surrounding layer of the |

wall material about the coatéd particles forms a continuous
hardened shell surrounding a honeycombed'structured core
containing thé.entrapped aromatic and/or flavor constituents. In

a preferred embodiment, the core mixture additionally contains -an

" edible oil._'



For conveni ence, the. tern1"droplet" is used throughout this disclosure to
refer to subdivided portions of the foam having a dianmeter as smafl as 300.
: t0'400 pmor as large as 1.0 to 1.5 nm redardl ess of how the-foamis

' ~subdi vi ded. While the principles of the present. invention may be
for the encapsul ation of aromatic constituents of essentially any_,
grial enploying various wall_nmgterials, this invention is
particularly applicable to the preparation of coffee or tea capsules in
which all of the materials utilized in nmaking these capsul es are derived
excl usively fregsreicoh@eniehtes ehet earmr tapoplevt!| ¥s Goedsthrowywdut t he

i ncorporation of foreign material'in the host coffee or tea product.

Foani thiaf dilselosnremtvereferptovsdbdivuidedaportiore afiihe. 1 First and
foremost, by foaming the core material, capsules are produced which have a
| ow ddresting @odtlﬁal@tme#aseaw ast 30P| 5at 429 EReOE 28 a%%r‘!ﬁ el 19 e d

enpl o for reconstltutl and re pore eff tlvel er the
releaﬁeg Ik egRraL ey P Pﬁﬁ Eg Gﬁﬁ% 1§eﬁﬁﬁﬂaffﬁes B éﬁ%f the core

mat eri al al so CeHe? s ko C t he-core

of the finisheg&gg%éu €. p%%ﬂkﬁ%§%§y8%ngﬁé E?B ?Eréﬂgégéfﬁxg&$%nb%etter

aroma 4 %@Eﬁp y e t 4ge o] PekehSs Copt ai ni ng the
aronauﬁ?(:rth?%éﬁ?% %PFQ?ﬁﬂégggh?l%goagaﬁggignggﬂsglassyéTlkg wal | of the &
capsulgssehtilal. 1yt hayl FOA hatiegialli eaplibyifdgciragiotst WaldMmMaterLdlsiri ng

time. Capsules prepared by the process of the present invention nmay have a
d|aneumus%mnyeu;xbmoﬁsabam&itﬁaap&ytap@lmnahmd towthé phepanasionnofhe *\J

range of from about 25 to 250 pm
coffee or tea capsules in which all of the materials utilized in

making these capsules are derived exclusively from either coffee
or tea, respectively, so as to avoid the incorporation of foreign
maﬁerial'in-thefhdst coffee or tea product.

Foaming of the core material provides at least three
advéntages.- First and foremost, by foaming the core material,
caéSuleS'are produced which have a low densit¥ so that they are
able to float at the surface of the iiquid employed for-
reconstitution and thereby more effectively deliver the released
aroma directly to the consumer. Second, the foaming of the core | o

| material‘alSo:producgs a continuous honeycombed structure within ”
the core of the finished capsule. This honeycombed structure
providés for better aroma retention by-creating a multitude of - *«
enclosed pockets containing tpe_aromatic constituents within-a
continuous hardened, glassy-like wall of the capsule.  Third, the
foaming significantly decreases the amount of curing time.

. Capsules prepared by the process of the present
__invention may have a'diametef ranging from about 150 pm tor3 mm

and a wall thickness in the range of from about 25 to 250 pm. o



DETAI LED ‘DESCRI PTI ON OF THE | NVENTI ON The process of the present i
is.carried out by first formng a core. mixture. The core m xturg)i
general |y prepared by m xi ng an adqueous essence containing aro
flavor "constituents with a water-sol uble powdered edible solid.
-dS§ired, an edible oil may optionally be added to the core m xture.

Advant ages of enploying an oil, aside frénmrany additional aromatic
constituents that it may contain, are its ability to further inprove arona
retention, decrease the possibility of oxidation reactions, and to aid in

delivering the aronat iRETAILEM DESCRIPHION OFc THENINVENTIONCture is
destroyed. The aromatic constituents present in the aqueous essence, after
capsule formation, will generally be found both within the walls of the

honeyconbed i nt iyl SJAIGIG 330 Lh ol CaRsubesshell Lisghle Mhenpgn of!

I s enpl oyed, however, arge proportion of "Thes romatic dents

wi Il al sps e PESSEING 14 ddie Milxeitieth 1S dispersed throughout the

honeyconbed structure as a.layer upon the inner walls thereof. | nasnuch as -
the oil, upon itsrHel anse rixHidd g o Fandra1dy brapaeeansti hikiag ah the

host product, will naturally float, it will cCarry the aromatic constituents
with it dquedus asdame tdotaimdngdiargmaziicd addl/brefYacbrt BonatHsraehst he
yser. The aqueous essence of the present invention may conprise flavorants
and/or awitimta oattertsekhbdyopdwdened redibleseaflddd;, Ifi desiredgeanbl es,
etc.: In particular, distillates of
'\w; edible o0il may optionally be added to the core mixture.

Advantages of employing an oil, aside from any additional

aromatic constituents that it may contain, are its ability to

further improve aroma retention, decrease the possibility of -

- oxidation reactions, and to aid in delivering the aromatics to -

the user when the capsule structure is destroyed. . -

The aromatic constituents present in the aqueous
essence, after capsule_formation, will generélly be found Soth
within the walls of the honeycombed interior structure and in the
capsule shell itself. When an oil is employed, however, a:large

f\v) proportion of these aromatic constituents will also be present in

the o0il which is dispersed throughout the'honeycombéd;structure,

Lo I

as a 1ayer-upon the inner walls thereof. Inasmuch'as the oil, -
% ‘upon its release from the capsule durihg-reconstitution of the
host. product, will naturally float, it will carry the aromatic:
constituents with it to the surface thus providing-rapid-deli&ery
of the aroma to the user.

The aqueous-essencé.of the present invention_may
comp:isé flavorants and/qr aromatics derived from fruit, meat,

- seafood,  spices, vegetables, etc.. In particular, distillates of



'47?.-coffee, téa, chocol ate, etc., may be enployed. So, too, the flavor
and/or aromatic principles, both natural and/or artificial, of chi'cken,
. shrimp, fish, ham Iobster, |eek, onions, carrots, bacon, roast beef, etc.

are al spyapplicable in the process of the present inventi.on. The )
‘wat er-spitpl e edible solid that is mxegd with the agueous essence to form i
the core~ixture may al so be the same"naterial as is used to formthe

har dened, continuous, substantially inpervious shell or wall of the
fini shed capsule ch paterials include, but_are not_linited to, instant

- cof f ee °8FiFFls, © Phst Eﬁf"’?éﬁtgol PHE: « pBW PR BTRERER - cHIRor§Pe pridii n based
mat er i %llg%%'haﬁé{ggl QLbﬂaﬁggcbk?ncf{?%es, %&ﬂgﬂa%ﬁf'a{h@ﬁﬁd materi al s

such as guar owder e solird materi al

shoul dahe siegadbhy 3¢ Whligken, meﬁﬂmp hfﬁsﬁhaﬁéﬁl e1bBétér] S1é&WOTdABngl0t
only. for facilitating easy fel ease of the encapsul ated flavor and/or

ar omat icarPoksGi Baesn,Dvbabe Bede, | 8Bl apé 4Dséhepplicableonimitide capsul e
itself. Furthernore, the powdered edible solid naterials should al so have

the pr precess afft ehebpregentt indeatdlodri ed, of formng a glassy-like
structure thereby form ng substantially inpervious walls. These powdered
edi bl e sol i.ds nfhebwageg-spdubirondibleasolidt that depnivedgvithnthee
~particular end use i'rntended for_the capsules. The edible oil that may

opt | on@AIPMRE &FFEHFE trn TORE §F8c€§§eoFlFHErﬁrE%%n?l?ﬂvﬁﬁtFQﬁl?ﬁ@ebe

Obta'n6d£2g¥giaa%aﬁke%%ed to form the hardened, continuous,

substantially impervious shell or wall of the finished capsules.
Such materials include, but are not limited to, instant coffee
solids, instant_tea_solid;,_powderéd_instapt chicory, protein.
.basgd mate:ials.such_as.gelatin, pectin, etc., and non-protein .
based materials such as guar gum, gum arabic, etc.
Thé_pqwdered edible solid material should.be readily.
soluble in water. This_characteristic is important not only for
facilitating;easy':elease of the encapsulated flavor and/or
arpmatic:pripciples, but is also important'to the formation of
IFhe'gapsulg itself. Furthermore, the powdered edible solid . "o
mate:ia;s_should also have the property, after being wetted and

dried, of forming a glassy-like structure therebf forming
substantiall? impervious.walls} . These powdered edible solids may

be employed alone or as mixtures depending upon the particular .

end use intended fof the capsules. .

lThe_edible oil that may §ptionally_be employed in the
process of the present invention may be obtained from a variety.
of diffe:enﬁ_sourcgs..'Such'oils-include,.but are not limited to,:

_qoffee,oil, safflower oil, peanut oil;;cdrn-oil,_cottonseed.oil,

o

&



of different soyrces. Such oils include, but are.not limted to,. coffee.
~oil, safflower oil, peanut oil, ~corn oil, cottonseed oil, and ojt*
derived from-otther vegetable sources. So, too, oils derived fromziigga
fractions such as fow, beef, pork, fish, etc., may also be enploy

Fyl’ly or partially hydrogenated oils may al so be enpl oyed. The oils nay be
enpl oyed al one or in conbination with en® another. |If desirable, the
edible oil may al so be aromati zed. The enpl oynent: of a particul ar oil
having a specific nelting point wll generally be dictated by the specific
end use amd evidissl deoriveile fanrs withere veigetiabd essohroek. T8e, atoantobls

wat er - sol ubl e powdered edi bl e soli'ds enployed in making the core mxture is
an i-nporderived firam @pimel FfxRictdonse sygbsaseforl. t heefr eperk., | fivehi i on.
The lower lim.t is generally dictated bé.the necessity of havinggsufficient

sol i ds. 1€ FroIRE: A4S (B Rl aYiedhonEyddih OF PaZELRALE: PYAECTPRRLAG oL L2
Capsule o i JOUY iy ins Bhgn Lol Gatonde Aol R0K B veLapy Dased or

the weig e cor ure.  The upper®lim practi cal

gonsi der&drpoiise ¢ {dif Wi Ynd MnciilerdS eleRLirable, "hE QaiplEublll hals O

m x, handle and spray the resulting mxture. Thus, about % by wel ght of
the cor eaYBoiBE @ardmadrdzeaied he kmplopimeati 6% aupaetibiftt oil TheviRgea

preferred range -of solids is about 25%to 45% by wei ght” The aqueous
essence, spperhf s meEfieiong poiffteevidilsigeneatad 1ynie Bdcpaeednbyi Bhehepeoific
m xture in a range of from about 15%to 80% by weight and nore preferably
iQ_the remyausd intendash o ket capsiley woipdbyingThechnoddt enpl oyed will
general |y depend : _ o :
: - The amount of water~soluble powdered edible solids
employed in making the core mixture is an important criterion for
making the capsules of the present inventién. The lower limit is
generally dictated by the necessity of haVing sufficient solids.
to provide the lattice or honeycomb structure of the finished
capsule.  This lower limit has been found to be about 20% by
weight based on the weight of the core mixture. The upper limit
is'sét by practical considerations; the higher the solids |
cdntent, the more difficult it is to mix, handle and spray the
N resulting mixture. Thus, about 60% by weight of the core mixture

is-believed to be a practical upper limit. The more'preferfea

e

range of solids is about 25% to 45% by weight.

= " " The agueous essence, such as aqueous coffee distillate,
may be present in the core'mixture in a range of from about 15%
to 80% by weight and more preferably in the range of from about
40% to 70% by weight. ' The amount'empioyed will generélly'depend
upon the strength of the essence and the desired amount of
aromatization to be imparted. If the level of agueous essence

_pxeSent‘is too low then there will not be sufficient moisture to



] uponvthe strength of the essence and the desi.red anount of aromati zation to
be inparted. If the | evel of aqueous essence present is too low then there-
widl ne sufficient noisture to -9- di-ssol ve epough of t'he:wall

materi No which the core m xture i s subsequently added-which hardens to .
formt

¢ Zapsule walls. At very high_lq*eLs of aqueous essence, however, =
there | be insufficient solid material for the formation of the interior
honeyconb structure. The edible o0il can be present in an amount of from 0%

to 25%._.h i ght, bl i inth qge. Qf f bout, 10% t 0, 20%
by vl BEsOTTRceiphEn Prnthe; v iaotebrria £ 00 e BRp A b e
whi ch %}SsQSPQ%i?”Ethat Qﬁi@ﬂsﬁaﬁ& LClo £l e REQIMELS WL £XCa5SI Ve
anount o Ol can“create -an unsi g t y -appear ance on reconstitution. In

ot her RERJURLGH 34¢R18SoENE4BBbUSOURsEAEE P hoRePéls tier&fwDil Beé not

obj ecti onabl e, a higher anount of oil may be enpl oyed. The constituents of
the codiqsuifficiendar eolharmagetryali forl thegefdmmatbiomnys cehw eiriteriadr neans

well known to those skilled in the art. Cenerally, the mxture will be

‘nm xed bpneyszombostauktnvgeni zer. After the core m xture has been forned, it
'is then foaned. Foaning is carried out by the injection of a non-toxic gas
into the core nfReuediblgecddscanybpeprasentuindan ameenty oftfromdos itr

caryiRagt e Colenl XLune Lo et vel ¥y L S0 ¥ HSa ToBE FRYVYSd T

to 20% by weight. Ihe upper limit is generally dictated by the \;Jl
amount of oil which may be present in the host product. In some
products, an excessi#e amount of oil can create an unéightly
appearance on reconstiéution. In other products, such as instant
souPIWhere the presence of oil is not objectionable, a higher
amount of oil may bé employed.

Thg constituents of the_core mixture are thoroughly

mixed together by any conventional means well known to those'u
skilled in the art. Generally, the mixture will be mixed by
means of a homogenizer.

After the core mixture has been formed, it is then L

foamed. Poaming is carried out by'the injection of a non-toxic

.. w

gas into the'co:e mixture. The gas may be introduced directiy
into the line carrying the core mixture. Alternatively, the core
ﬁixture may be conveyed to a vessel in which the foaming gas is
introduced. Other suitable means for foaming the core mixture -
which are well known to those skilled in the art may also be
used. Gases such as nitrogen, carbon dioxide, nitrous oxide,
etc., are all applicable, alone or in combination. If desired,

aromatic gases such aS'grinderigases.derived_from-the~grinding:of'
_ ¢ : . : :



wel-l known.t'o those skilled in the art .may al so be used. Ga
ni trogen, car-boh dioxide, nitrous oxide, etc., are all appli\
in conbination. If desired, aromatic gaigs_such as grinder gases derived
fngm the grindi ng of roast coffee or “draw off gases evol ved during .
coffee extractionetc., may al so be enployed as the neans by which the core
~ mxture is foaned. The use of such aromatic gases enhances the organol eptic
“qualitiesoastt heffes wrtdraprelh gases avedvedgdyadngr cofdeei exitzpcgion ete.,
desirable so as to reduce the possibility of oxidation‘reactions. “In order
to obt ai Be¥helaede empioyed asidie Beanabivivhich thestRee 1ietredg foamed.

si mul t angousl y provide an internal® honeyconbed structure, it has been,found
That  t noTBer BhRIas HHER AOUAE Lo BB aAG AL So0be T E3PoReRSngHA LT 15080
100% and_pr.ef er.abl ut 0 359 t h e qgllg 1A.S:
density tqi]len nte%éﬁ rtglr?]%e cg.% é# (ri%% ab%%%& 8%3%%£ ) %f)é gééq(‘:%:i E}s eét?%ezfae?lne
the termy,oygr{4Ny - a“éﬁf’d]t | k4 1\ qfi ohige foam exceeds
he vol Ehrr% %% ?ﬂerﬁ&%%?iﬂ??gpm I C u‘l:t? :M; erl?3§&@P#§gr gf!?l y, -t he foam ng
-is carried out opnt&LAEPRR Hidid R IRIsiYedVdD Rdtlivies FLhATFiag0kad from
anbi ent tenperature to a tenperature.near its freezing point, ichis

- ®sual |y tapkttesafieatfaid osimmibtindotrgllyd gnavdidey anp dn tertalahoheyaoabed
~amounts of “the particular constituents. Thus, the foam ng gas can beintro-
duced i nsbrubhbure; d tnhxs ubeen usdumes tika tertther cores mixdthire ishauldxohdngaedt o

. cqQol it to the desired tenperature. Alternatively, the mixture may first be
cool ed ah@ atheverupp &t fxom phort ifntad % gnd preferably about 25% to 35%

so that the resulting foam hasadensity within the range of from

abou_t .80 to . 9_0 gm/c_:c. _ As _use'd' he_rein the term "overrun" '-means
the -extént to whic_:h the f}olume pf' the foam exceeds the volume of the
liquid from which it is derived. | .
| _Px_‘efe?ab_ly, the foaming is carried out 'on_'the core mixture..
after or while it is being cooled from amhy.lient temperature to a
temperé.ture ‘near its freezing pbir;t, which_is usually in the _ré,r;ge_
of frbm about ~5° t0-2°C. depending upon the nature and amounts of
W the pax_‘_t_icplar_constituen.ts... Thus, the foaming gas c'an be:intro-

duced into the core mixture Justas it entersa sui_tab‘._l._e_ heat =

3

'exc_han_gér__tq cool it to i_:h_e desired temperature. Alltern_ative,ly_, the '
mixt_ur_e may f_irst_ be cooled _a'.nd._ thér_l subjected to the_foaﬁxing step. -
Cooling the mixture before or during the introducfion of the gas
for. foa.ming_ f.ac.ii_ita.tes the foain_ing operation. _

| _The. cooled foaml .i.s then desirabiy_ passed through a mixer
such as a high shear agitator. so. that it may be‘-_t_hloroughly .
_hpmo_g_e__nized. - If desired, the foam may theh be ;_'.e_circ.:_l.l_late'd back

" to the point at which the gas is introduced to the core mixture



- Cooling the m xture before or during the introduction of the gaé for.
foamng facilitates the foam ng operati.on. The cool ed foamis then:

desira
' may bef

reci rcul\at ¢¥d back to the point at which the gas is introduced to the core -

m xt ur

assed through a m xer such as a high shear agitator seo that
ughly honogeni zed. |[|f desired, the foan1nay t hen be -

and then passed once agai n..jir augh the heat exchanger and

honogeni zer until the desired amount of foaning and/or cooling has been
obt ai ned. The foaned nmi'xture is then added to a - wall naterial of

wat er - agiquhenp padeead cadebhgaial tHeought BRef RE&A Obx &l
material is being agitated. The foamed core m xture may be subdivided into

dr opl ehoniogeaizesuunsile theadesicef rRmownti oft feaming strd/er ¢gokinayin

the m xture through a nozzle under pressure onto the agitated powdered wal l
fas beear P& t echni ques nmay al so be enployed. The droplets

D brayi ng ThecEmeried T eﬂe- s, b9, BHdRR cEonbTRE hefttetraLg "iné the.
e @om&% ggwsggﬁga 1R10°4BELAL 18 BREUofhegs oD oBPOVt 1

mat er i
shoul d
In the
f oamed
to 1.4

Wil e these ranges are pre err

gs/cm s d en enployrng a so ream] nozzl e,

terper G Gind A 110HRCRIANCd D BeBGGUIULYADP OX MRl el Y [err] Lo [e
e

can be

sprayed @heaEbah@ﬂpéb%buhﬁx%ﬂreomﬁ?OBE-subdiVided into droplets
by any suitable means well known in the art such as by spraying
the mixture through a nozzle under pressure onto the agitated

powdered wall material. Other similar techniques may also be

.employed. The droplets should preferably be in the range of from

about 600 pm to 1.0 mm in size.

-In the spraying technique, whioh is the preferred
embodiment for adding the foamed core mixture to the wall :
material. a spray pressure of about 1.05 to 1.40 kgs/cm2 is

desirable when employing a solid-stream jet nozzle, the

: temperature of the foam sprayed being usually approximately 4° to

2 10° C. .While these ranges are preferred, they are not critical.

The foamed mixture can be sprayed at any temperature up to’ about
15°C without detriment to the structure of the capsules or aroma
retention. There is, however, a slight advantage in aroma

retention when the spraying temperature is kept 1ow. Generaily,

' the nozzle orifice employed when spraying the foam mixture w1ll

have,an'opening in the range of from about 0.2 to 0.5 mm.
 As noted earlier, the wall material of water-soluble
edible solids may be the same material as is employed in forming

the core mixture. Thus, fine~instant_coffee_solids, instant tea

it

&t Sandi | e the wal |
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e
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e not critical. The foaned m xture
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15C mnthout detrinment to the structure of the capsules or ap ;h¥etention.

"There is, .however, a slight advantage .in arona retention e sprayi ng
tenperature is kept | ow.. Generally, the nozzle orifice enp when
sprayi ng.the foam mxture will have an opening in the range of from about

0,2 to 0.5 mm As noted earlier, the wall material of water-sol uble edible
solids may be the sane nmateri al as.is'éﬁ%lbyed in formng the core mxture.

Thus., fine instant coffee solids, instant tea - 12 - solids, etc., may
be enployed Gener al | t he wal | naterlal shoul d have a.fartlcle sjize in
t he rang‘é’ldﬁsf'r &fCapoBRYsBe; SUPAOYEE, r | FEnSFRLI IR | the i himateniak or abl v

By SRt e an R e 5B SRREnl EHE SRl B e e 4 O .
| MpOT T ARk, PY %.qe%Elelatlhg.ts\A%k f@%ﬁiggggiéakéé ﬁiaﬁé*&? nggélénégdj{)ﬁ%cgap&;étﬁrgs

~and the nol sture content Ich it ns to ca

of the RRLYyr l:%mhwnbuealﬁhggbaheghéﬁeaau | 8¢ . cdivént {dica Bkt s Of
foanmed core m xture added to t mat eri al shoul d be such that the
increasadll Muowinu o cthoseniskdlleleinakhemaireri al does not reach the ™

nmoi sture content at which caking occurs. For fine coffee powder, caking
starts under st atinc iopoditansnpazamatevi efutbe| ¢adbl mitebbal $361t5796by _
wei ght. Under, dynani c conditions, caking starts at about 9% noi sture. Since
fine i nStARtiAG F'!?é-%é‘ﬁ?erc%tleptgéﬁér &PPy’“ﬁﬁEuﬁenﬁP%’EﬁFE orifleHEh okt about

1.5 to %/)b%AN% caké.n ggd%gkagglgﬁgrgapsuies of. the present invention,

(U

caking should be avoided. Thus, the amount of foamed-core_
mixture added to the wall material should be such that the

. increase in moisture content of the wall material does not reach
the moisture content at which caking occurs.

Fof fine coffee powder, caking starts under static
conditions at a moisture-ievel of about 6% t6 7% by weight..

'~ Under dynamic conditions, caking starts at about 9% moiséure.---
"Since fine instant coffee powder will generally have a moistureT.
content of about 1.5 to 3% by Qeight, in order to insure that - :

A/ Caking does not result, the amount of foamed mixture added to the

wall material should be such that the increase in moisture .

o .

content of the wall material is generally no more than about 3%.
. to 5% by weight. | -

However, if the foamed core mixture is added to the wall
material in an amount which corresponds to a moisture increase of
the wall material much less than 3% to 5% by weight, the capsulé_
formatipn.is scmewﬁat altered with the éhape of the capsules not
always being spherical. Such irregularly shaped capsules are

. undesirable inasmuch as the wall at the change of curvature might



" caking does not result, the ampunt of foaned m xture added to.the wall -

shoul d be such that the increase’'in noisture content of t he mall

s generally no nore than about 3% to 5% by wei ght . However, .if

J core mixture is added to the wall material in-an anmpunt which

ds to a noisture increase of the wall material nuch | ess than 3%
to 5% by wei ght,the capsule formati on-ig3senewhat altered wth the shape of

‘the capsul es not al ways bei ng spherical. Such irregularly shaped capsules
are undesirabl e i nasnmuch as the wall at the change of curvature m ght 13
- be feadiragided andi thannegathanathat eEgneanlariyrfiexmedrephemicahpsul es.

t he best resylts for_the prod of coffe C

Accor di ngl cti apsul e for
exanpl‘-'é-‘?sé'ﬁésobt ér-‘ﬁear%naﬁyf h&hgnBERE ngT‘ﬂ gofo he RERdi ‘ét€ ?/éd

results |n a final, noisture content of t wa naterlall ore: '

f or nuISREESS pBsH}esy £RE PIARRL8r 3P8uP Ba%%e quaé"mg'ﬁh?m CWhe?AI 1y

speaki r a t n PRLE ded to

t he po rgg\é%\é’ mr%%?gflga%b?SQ%ﬁ ? garﬂgﬁggéno% %rom a oﬁ%e‘if%xé%ﬂ%ﬁg The
tenperg¥ Wife Qydtim ve@)au%%ﬁ'awasreoEobﬂamawaﬁsi beikg il EREOFARGE. ¢
par anet er over the range of [err] Accordingly, for practical _

- CONSi ¥ alouts 6 e Thewpewatighe .nay desirably be at anbient conditions.

After the foanmed core mxture has been added to the agitated wall material, =
~water from the Geopeemldypepeaking, bewkver, the ratio of the amount of

foamed core mixture added to the powdered wall material is in the g;;
range of from about 1:9 to 1l:15.
The temperature of the wall material has not been found
to be an important parameter over the range of -40°C to 50°C.
Accordingly, for practical consideratlons, the temperature may
desirably be'at_ambient conditions.
| After the foamed_core mixtare has been added to the
| agitated wall materia;, water from the agueous portion of each
~droplet of foam diffﬁses outwardly from the droplet to the |
surrounding wall material causing a water flux. The wetted wall
material then adheres to the surface of the foam droplet forming _ A
a.coated_particle. each_such‘coatea particle having a continuous
layer of the wall material surrounding a foam droplet core. The
_capsules are then cured by maintaining the capsules in contact -
with the wall material until the structural integrity of the |
capsules is assured. Generally, curing is carried out by
continuing the agitation of the wall material for at least 5 to
15 minutes. Longer curing times may'also be employed. Curing is
| complete when_the.capsules are capable:of being remoyed.from_the'

wall material_without'agglomeration._'



droplet. of foam.,diffuses outwardly fromthe droplet to the surroundin
materi al causing a water flux. The wetted wall material then adhere
surface of the Yfoamdropliet fornmng a coated particle, each such coft
part i-cl e .havi ng a continuous |ayer of the wall material surrounding
dkopl et core. The capsul es are then cured by maintaining the capsules in
contact with the wall material until the structural integrity of the
capsul es is assured. Generally, carffAg=is carried out by continuing the
agitation of the wall material for at least 5 to 15 ninutes Longer curing

[ b Cu |
Chpabl o o BEtee FERY °ye?vsnr-%h£9m|§%?z#§ bad b ot on. -
ha contihBbusl hafachls GABRY! S ALEAEhL { HlLbcd éd‘gst%: Adyous,

har 3 He stru

Pl “surroundrng a one (o) core containing the

ar Q:‘Zﬁié con®Bihiihderha- aIBﬁaEi‘ESEbﬁ&ﬂ@vXeﬁ@E” bﬁaéaéépéﬁzﬁé?%ﬂ%} &hdd Om t he

wal | material by nmeans of, for exanple, sifting. However, the noisture .

| exrl e@biliesep aPREeBCErERythe wall hﬁabeﬂﬂablﬂf,mwrtﬁﬁ yEé the order of
about 8 to 10@6by wei ght. Accordingly, to further reduce the noisture .

| e\eddampillee @dfFrings nNHypwekeek,r ther mohsttre nkevel t&f nthdme vedpsuldseri al for
a sufficient period of time, for exanple, 24 to 48 hours. Alternatively,

%+ hanayapeulons thel baghosidn, coenerallynini the tonden| of rabayt & toredd®P%e dried
‘on_a fluyidized_bed qr any ot her conventiognal drying, apparatus... Wen a

f | PYd#edFhed P§°€ﬁﬁP89éé &ﬁ #HEFESSerFﬂuﬁ%st#?cNP#%ﬁ%F%ﬁIQYﬁ;ﬁIU|d|2|ng

d %WEE%sules may be further malntalned within the wall material

for a sufficient periocd of time, for example, 24 to 48 hours.
'Alternetively, the capsules, alone or in combination with the
wall materiel, may be.driéd on a'fluidized'bed'of an? other
conventioﬁal'drying epparatus. When a fluldlzed bed is employed,
an increase in gas flow rate of the fluidi21ng medlum is
suff1c1ent to entrain the powdered wall mater1a1 so as to
separate the capsules therefrom whlle still in the drler 1nstead.
of having to subsequently szft the capsules from the powder." .
_ ' Depending upon the particular composition of the .

| L&"éapsules produeed, they will have a final bulk density'of'aboue'

%+ .2 to .6 gm/cc. For capsules made entireiy'from'coffee derived =

constituents, the bulk density of such capsules is in the range

Pl

of from about .23 to .45 gm/cc.

‘It has been found that therresenee of some oil in the
wall material pfier to the sprayihé of the foamed core mixture
fesults'in”capsules having a thicker surrounding wall whicﬁ in
turn further aids in aroma retentionQ 'Generally, these capsules
‘have a wall thickness in the fange-Of about 200 to 250 pm.:'In a’
continuous process in which the wall maeerialnis'recycled;'



"sufficient to entrain the powdered wall material so as to separate the.
therefromwhile still in the drier instead of having to - °
.subsgguently sift the capsules fromthe powder. Dependi ng upon the
parti{ cyt Aar. conposition of the capsul es produced, they will1 have a final -
bul k denisity of about .2 to .6 gnicc. For capsules nade entirely from '
cof fee derived constituents, the bulk density of such capsules is in the
range of from about .23 to .45 gﬁﬂébf”'lt has been found that the presence
of some oil in the wall material prior to the spraying of the foaned core
LA Se T £SH| 451 1 B CARS WES o dihed Wit thd coredifegmikleivhi ch in turn
further aids in aroma retention. GCenerally, these capsul es. have a wall
t Pis CkReSSsiTaté®, rEgoil cRMEn®BE tvhe? 5 JlInmaltierd adobuiindsusppr ocess in
which the wall material is recycled, - 15 - because not all of the oi
ceithi time wintil a hetemiye statailig imsadhedadapdilch ddme k&eoidiilcont ent of
the wall material builds up with time until a steady state is reached at
whertent nis tgeneralipakont |33 Juharelight abdfcesiingWiei 4Bt ©P&ccordingly, in

DRrbSdTRsnt Ok The cRFSRETE R AT AOR o, Hy (AR Fots HORERTR W vateria
t i 9 i ght il t ick | |

bl pALSYoUEl Ale@ly@lca WorX dilerial My Wl eCiiia sl oo S f0 1 0 -
Mhto! & $281 DRLLef LA ded Wl i dih oS méﬂwa:rﬁléiqﬁ P dgaad)higeker wall's

retain nore aromatics and dissolve nore readily than -
that thicker wall capsules are provide65 Such capsules Nt

-

S

preferably have a diameter of from about 0.8 tb 1.0 mm. It has
been found that these smaller capsules having thicker walls
retain more aromatics and dissolve more readily than
corresponding larger capsules..

Gas chromatographic analysis has shown that at least
90%, and usdally 95%, of the aromatic constitﬁents;contained_in
the core mixture are found in the finished capsules. So, too} it
has also béen-determihed that the aromatic constituents entrapped
within the capsules of the present invention generally do not
undergo deterioration with time.

As to the amount of aroma retained with time, it has
been found that when the capsules are stored by themselves,
essentially no aroma is lost. However, when the capsulés are
thnded with a host product, such as coffee capsules being.

" blended with instant coffee, é concentration éradient_exists
bet@een the capsules and the host pfoduct and with time, some of
the aroma Qill.diffuse out from the capsules.

For evaluating aroma retention, capsules:were prepared

containing nine. compounds commenly found in coffée'aroma'



correspondi.ng | arger capsul es. Gas chromatographi c anal ysis has shown that
at -l east 90% and usually 95% of the aromatic constituents cont ai in
the core mxture are found in the finished capsules. So, too, it \Qrso
‘been deternined that-the aromatic constituents entrapped within d
cepsul es of the present invention generally do not undergo deteri I on
with tine. As to the ambunt of aroma retig red with time, it has been found
t hat when the capsules are stored by thensel ves, essentially no aroma is
| ost. However, when the capsules are blended with a host product, such as
cof f ee ovirisin emrecise] doitedded wowvkeri aswade rahfeecof achemienl r fnnovign adi ent
exi.sts between the capsul es and the host product and with tinme, sone of the
aroma wiand digifling epintsem Excepipfareethipdr mevaaphan nghbeh meowld emt on,
capsul es_ were prepared containing nine congounds commonly found in coffee
aroma  9isERLYMith ther scdattdenadapy egyiap &rmﬁﬂéuFbﬂﬁe°§ft%ﬂeﬁ?%h?us.
function _and bailing paints. .Except -for.ethyl nercaptan wai woul d_jno
di ssol v i BEeFeeazy R 2R T Y roncorooRaSs LY Rttt
NS Prepaddtbet iU b%&%%“n%%&n%g”ﬂ%”@ﬁeﬂmhﬁ!ﬁﬁz c-i%lg%%ﬁfégefé'é‘&rbo' ling
0S [ e el ow.

o

points and“their nmolar c Itton 1s set fort n [ ABLE |
CHEM CAlfgorth in Table I below: BO LING ' MOLAR COMPONENTS
PO NT [err] 7 COwPCsI TI ON
'K/ _ ' . - TABLE I
CHEMICAL . porLiNe | MOLAR
COMPONENTS ' . ~ POINT (°C) .  COMPOSITION
ETHYL MERCAPTAN - 35 . .. .0141
ETHYL ACETATE | 77 o .1408
METHYL ETHYL KETONE | 8o . - .1408
THIOPHENE o 8a - L1408 .
PYRIDINE | 115 . . .1408-
~ OCTANE S | 126 | .1408
&Jf 1 - HEXANOL o 157 . .1408 .
FURFURAL 162 ; .. .1408 -

 To 570.8 grams,of the chémicai soiuticﬁ (566.23 g wdter

Rl

+ 4.56 g chemicals) we:e_édded 335.1 gramé.of coffee solids aﬁd
94.1 grams of coffee 0il to prdvide a core'mi#ture ﬁéﬁalliﬂg
1,000 grams. After the mixture was foamed and spréyéd-intéfé bed
of agitated instant coffee solids in aécordance-with'tﬁe pfééeﬁt
invention, 1245.38 grams of capsules were recovered with the

following composition:



'ETHYL VERCAPTAN : ' 35 . 0141, ETHYL ACETATE

77 . 1408 METHYL ETHYL KETONE 80 -

. 1408 HENE : 84’ : . 1408 .
'PYRIDléggsf : : 115 ."1408 OCTANE- s

126 2 ) . 1408 1 - HEXANOL : 157 . -

. 1408 - FURFURAL ' =17 =162 . 1408 To

570.8 grams of the chem cal solution (566 23 g water 4.56 g chenicals) wer e
added 335.1 grans of coffee ﬂ of fee 0i 0 provide
a core nmixture totalling 1,0 ;% am§f§ %g%gsﬁ% ?rPgﬁ d and
sprayed into a bed of agltat Ifﬂ Fi §&° |n accordance with the
present invention, 1245.38 gwmnal gaq&gsreggﬁggadupmtastae '

following conposition: = -17 335. 1@egud ESOthhefﬁeeceeblds sprayed 90. 94
grans of water and aroma 69.24 grans of oil 746.14 grans of solids "picked

up" as a result xdeddEiggee s ardiagiass hajahce) aheagapkallasce, the
capsul es contained on the average 3.67 mlligrans of chem cals per gram of
capsul esontaieed oin drhet crensge e yuild igvemsd of Icheslicel s3pet3gnaml p§rans -

of chemicals per gram of capsul es indicating an aroma trappin of 90.37%
capsules. A gas chromatographic analysis showed a level of 3.313

milligrams of chemicals per gram of capsules indicating an aroma

trapping of 920.37%.

The capsules were stored in coffee powder for a total of ~
59 weeks. Capsules were analyzed by means of gas chromatographic
headspace analysis to detefmine the amount of aromatics contained
" as a function of time, the results of which are set forth'in"
Table II below: .
-TABLE Ii
| OVERALL AROMA RETENTION
GC HEADSPACE ANALYSIS
- Bg/g capsules - CORRECTED FOR WATER
. ' | \;ﬁ
ELAPSED S : .
TIME =~ % HO TOTALS H,O FREE 2 RETAINED
1 Day - 7.55 i 3364 3639 | ’
2 Days 7.62 3305 3578 98 .
3 Days 6.95 3349 3599 99
1 Week 5.76 3353 13558 - es
2 Weeks 5.08 3007 3168 - 87
3 Weeks 5.16 2414 . 2546 70
4 Weeks . 4.76 2275 2389 66

6 Weeks 5.06 2076 o210 60



The capsul es were stored in coffee powder for a total of 59 weeks.
Capsul es were anal yzed by means of gas chronatographlc headspace anal ysi s

to determne the anount of aromatits contained as a function of ti —\t he
fresults of which are.set forth in Table Il below TABLE Il OVERALE AR

'RETENTI ON GC HEADSPACE ANALYSI S ug/ g capsul es - CORRECTED FOR WAT PSED
TIVE % TOTALS -FREE- % RETAINED [err] y
7.55 3364 3639 2 Days 7.62  33.05 3578
98 3. Days 6. 95 3349 3599 99 1 Vieek
5.76 . 3353 3558  TABLE II (cogtidjveks - 5.08 3007
3168 | 87 3 Weeks 516 2414 2546
70 4 Veeks . 4.76 2275 2389 66 6 Veeks
506 ~ 2076 2191 60  -18- TABLE I1 (cont’ d)
ELAPSED g0 T BheEREE 3 gHBEHADNED 8
Veeks Esg _éﬂé;é% Ahgzlsg 2,8 PheB™C 3 ™%, 65
2084 8 weer?0  4.58 %86 2189 60 |
. 12 Weeks  4.85 2084 2190 60
. 26 Weeks 4.40 1182 1231 34
39 Weeks  3.85 - 1601  1ee5 46
“~ 59 Weeks 4.10 1747 1822 50

'As is seen from the above Table, the moisture
_equzlibrates very qulckly between the capsules and the host
powder. After only one day, the dlfference is only 1% or. less.
Most importantly, it is seen that the compounds were lost only

- gradually with time. 'After 6 weeks the retention is about 60%
and from then on decreases very slole to a value of 50% after 59
weeks. . | | | | |

A second storage test was also carried oot with coffee
capsules. In this storage test, the effect of temperature Qas )

also studied.

£

Coffee capsules were prepared according to the present
invention having the follow1ng core composltlon which was sprayed
into fine instant coffee ‘solids:

58% instant coffee solids
33% aqueous coffee distillate
9% coffee oil
The coffee capsules were mixed with a host powder :

consisting of instant coffee and portlons thereof were stored in

a freezer at a temperature of -15°C at ambient temperature and at -



. 26 Weeks . 4.40 1182 1231 34 39 Weeks
3.85 1601 1665 . 46 59 Weeks 410 . 1747 .

1822 50 As is seen fromthe above Table, the noisture 3 :
equi li very qui ckly between the capsul es and the hest powder. . After |
only o , the difference is only 1% or less. Mst inportantly, it IS \ef

seen that~—the conpounds were |lost only ggadually with time. After 6 weeks
the retention is about 60% and fromthen on decreases very slowy to a

- value of 50% after 59 weeks. A second storage test was al so carried out

wi th caf tempepasuresof!| 38tdi s Bierageuttesdéf dimelfantimdd WwEdmidhee Was
al so studied. Coffee capsules were prepared according to the present

i nvent rapshies nyas hdeterningd Py c¥as canfrma t o RAddy s 3idd into fine
instant coffee solids: 58%instant coffee sqlids 33% aqueous coffee

di sti | R&RESBIFROPFToBRE HRENRLITER: caffiTh NIRNRFIATARN VG ttrfci‘_%espomder
ol st SRR OSSR DS SO P U i ] 07

rent” tenpeérature and at” _ _ _

t enper b 8x8hpl 8 ' EHRIMATOSRAPEIR] 6] OFP (ﬁéﬁ?}ﬂ%ﬁr"nl iy didies Capl es was
det er m ned gy as chromat ographic armal ysis w th headspace or Tenax

techni gyentenyeBiANAREBAOUTEPRbEe | CEHE| 80198ents of which are |

incorporated hérein by reference. The fesults of both of these

analyses as to the aroma retention for the coffee capsules are

-’
set forth in Table III below: '
TABLE 111 -
OVERALL %_AROMA_RETENTIO&
A. . GC azADspAcz,AﬁALYSIs | | |
ELAPSED TIME FREEZER (-15°C)  AMBIENT . 38°C
Start ~ 100% 1008  100%
2 Weeks | 120 | 105 78
1 Month | 110 118 60 )
2 Months S 105 85 59 = . v
" 3 Months . 103 63 46
4 Months . . S _108_ 68 : 48 )l
5 Months 101 - 70 34 | .
6 Months = . 115 | : 68 36

'B. TENAX PROCEDURE (WITH SWEEP)

ELAPSED TIME: - FREEZER (-15°C) AMBIENT 38°C
Start 100% 100% ~ 100%
2 Weeks 102 %0 82

1 Month - - 123 100 74



aré'meLJ known to those skilled in the art and are descri bed |n

exanpl e, CHROVATOGRAPHI A, 6, 67 (1973) by A Zlatkis, MA Lic and
A. Ti-shbee, the’contents of which are incorporated herei n by refere
The results of both of these anal yses -as to the aroma retention for- the
ceffee capsules are set forth in Table Il below TABLE Il OVERALL % AROVA
RETENTI ON A GC HEADSPACE ANALYSI S ELARSBl TI ME FREEZER [err] =
AMBI ENT [err] Start - 100% ' 100% 100%
- 2 Weeks 120 105 - 78 .1 Month '
110 - - 118 60 2TABBEhZII (cont'd) 105 : - 85
59 .3 Months 103 63 46 4 Months.
108 ELAPSED @4ME : FBEBZEBn{hi5°C) AMBIENT101 38°C 70
34 6. Mont hs 115 _ 68. 36 B. TENAX PROCEDURE
(W TH SVEEP) &Menshs 1| VE- FRBEZER [err]) 77 AMBIENT#® ~ 38C"
Start - _ 100% . 100% 0% 2 Weeks
102 3 Mogghs 82 1 Mont A8 &° 193 S8 100
74 - 20 - T IJ1 (cont'd) ELAPSED TIME FREEZER [g4r].
AVl ENT 41 flghlerd FATEs 62 §5
. . 5. Months 3 91 L 49 29
6 Months . 118 56 - . 31
K,) . - From the analyses, it is seen that aroma retention is

affected by storage temperature. When kept in a freezer,
esgsentially all of the aroma is retained with time. At room
temperature, the values found with the coffee capsules were in’
" the sﬁme order of magnitude as that found with the compounds set
forth in Table II, i.e., stabilization of around 60% occurs after
about 3 months and.thereafter, only a very slight decrease bf i}
aroma occurs with time. At 38°C, aroma losses are more -
pronounced: After 6 months, the aroma retention is only about
30% of the original aroma. However, it is noted that storage at
A 38°C is equivalent to at least 2 or 3 times a storage period at

room temperature.

rid

Generally, the_aﬁount of capsuleé added to a food
$ product can vary from as little as 0.1% to as much as -10% by
weight.  The amount of capsules added to a particular product
lwill generally depend upon the desired level of flavoring and/or
aroma that is to be imparted and the flavor and/or aromatic
strength of the particular capsules. _
With coffee, for example, u§ to 5% of the final product

can be-compriséd of coffee capsules made from 100% coffee



2 Mont hs _ 91 77 48 3 Mont hs

88 - 63 58 4 Months. - 85 62
33.5 Nbf _ _ 91 " 49 . -29 6 Months .

. 118 _ 56 ~ 31 Fromthe analyses, it is seen that aremm .
retenti S affected by storage tenperature. Wen kept in a freezer, A\

essentiallTy all of the aroma is retainedwth time. At roomtenperature,
the values found with the coffee capsules were in the same order of
- magni tude as that found with the conpounds set forth in Table I, i.e.
st abi pjazatiiansolvizghonsdoboascaeteeation. abypiSaiyi Heowenett hevheanf t er |
only a 'very slight decrease of aroma occurs with tine,

| ossedexed wfr eofferognpele AﬁF@FPQrﬁ’bﬁ?%s“”-%%e"%ﬂbnﬁr?’ét%rf# 4’9 %C‘g%my

. about 30% of the original aroma. However, it is noted that storage at [err]

i s eqiwaedghteo at least 2 or 3 tihes a storage period at-room

tenperat ure. G&(‘Srg‘l I éretpgg/,agggﬂngfog ggs % ggdggoé]g afgp_(l)_ cPhOTaIct can

vary }‘rom as | t0 as rruc e anount of
- capsu A3 bhplliksPeadiat mh 'tﬁsnsiabby SRapSe aPSRathe
desi ré" ev% goﬁ"%f’l avori ng angfo arorrra1 that is to be |rrp§?t ed and the
flavordﬂyyfﬁhéﬂHQ“@E‘%g?%&%ﬁabh ahat kRepaikiecmbhgr beapdaba@stoVétithcof f ee,
for exanple, up to 5% he final product can be conprised of coffee
‘capsuljafstmie fdcapi0A¥ycalikdng. Gedérally, the amount of

' aromatization capsules added to such an instant food product will \;;

be in the order of about 0.2% to 10.0% by weight.
An intéct capsule produced by ihe present invention will

have essentially no aroma of its own. It.is not until the
capsule Structure-is‘destrofed,_as by contact with a liquid or by -
'crushing;nthat a large burst of aroma is given off and
effectively delivered to the user of the product bf the ability1
of.these capsules to‘fldat on topwoﬁ the reconstituted product.:
Depending upon the particular wall materiai employed, éﬁe-wall
‘thickness, the size of the capsule and the temperature of the _
liquid, the dissolution of the capsules may take-anYwhere in the h*e

range of from about 2 seconds to 2 minutes.

Having described the basic concepts of this- invention,
‘the following Examples are set forth to illustrate the same.
.They are not, however, to be construed as limiting the invention

in any manner.. In the Examples, ratios and percentages are -

given by weight. -



materials wth no obvious detection. Typically, however, the |evel -s
coffee capsule incorporation will vary.from0.5%to 2.0% by weig ﬂﬁn t he
preparation of other instant foods, for -exanple, instant soup, t sul es
containing the flavor and/or aronatic constltuents of vegetabl es and the
~like may be added to such instant food by dry mxing. CGenerally, the anmount

of ‘aromati zation capsul es added to suthd@anminstant food product will be in
the order of about 0.2%to 10.0% by wei ght. An intact capsul e produced by
the present invention will have essentially no aroma of its own. It is not

until the capsule structure is destEXBMBLERY py contact with-a liquid or by
crushing, that a large burst of aroma is given off and effectively
delivered to the user of the product by the ability of these capsules'to

float on top of krgcggcQggkh&g%ﬁg?piggﬁgéga;?ﬁeggéﬂgg fgfiéwgﬁécular

wal | materi al hi'c e sl ze o the capsul® and the
tenpera cQEtEQﬁ I|qU|d the di ssolution of the capsules nay take
anywhere 11 the range of fromabout 2 seconds to 2 mnutes. Having
descri bed the basic concepts .of this invention, the follow ng Exanples are
set forth to illustrate the sane. They are not, however, to be construed as
limting thaguaomst icoffiee digtiddaee. | 8. Elekﬁsanples rati®zsand.. -
_percentagesIms&agtvsnfﬁyewspghﬁs -22- BEXMRPkEs 1 33%
Coffee oil . .95 kgs - 15%
¥ - foTAL . . . _ . 6.35 kgs . . 100%

The core_constituents areﬁcombined, homogenized and .
stored-iﬁ a feed tank. .

.. A pump circulates the mixture into a scraped-surface ..
heat exchanger whose shell is.kept at a temperature of about
-15°C. The temperature of the mixture leaving the heat exchanger
is about -5.5°C which corresponds-ﬁo the freezing point of the.
mixture. The pressure EE?ad of the scraped-surface heat .
exchanger is maintained at about 2.8 kgs/cmzf

- Foaming of the mixture is achieved by injecting nitrogen

I\ in the feed line to the scraped surface heat exchanger at the
rate of .006 standard cubic meters per hour at-s;s kgs/cmz, a - -
® rate which is sufficient to produde_a_foam having.a,denSity of
2 0.82 gm/ce: corresponding to an overrun of 33%. |

. An in-line homogenizer is employed immediately after. the
scraped-surface heat,exchanger'to_fnsure a consistent homogenous
foamed mixture. The temperature of the foamed mixture after
passing through the homogenizer is about 1.6°C.

The cooled foamed mixture having a temperature of 1.7°C

is then sprayed through a spraying nozzle having a 0.48 mm



- A core fprhulation i s prepared having the follow ng conposition: Aqueous

cof fee g illate - 3.28 kgs .~ B2% |l nstant coffee soli-ds
2. 12 k¢ : 33% Coffee oil. ’ : . 95 kgs

© 15% TO 6. 35 kgs 100% The core. -
constith s are ctonbi ned, honogeni zed and. stored in a feed tank. A punp »

circulates the mxture into a scraped-ggriace.. heat exchanger whose shel
is kept at a tenperature of about -15C. The tenperature of the mxture
| eavi ng..the heat exchanger is about [err] which corresponds to the

fr eezidyy Priditwiddh t&playinee presarp’ 8¥syl g RYFar2ohndhee ssr aped-sarf ace
heat. 2 exchanger is nmaintained at about 2.8 kgs/cm Foam ng of the m xture
i s acl8@®vadins/minue. n@ tiottadgerf 1i86hgramsedokEi hket Soahed suizparxie saré ace

- heat exchanger at the 2 rate of .006 standard cubic neters per hour at 3.5
[err] ,spraygd idficla itatfingcidowm congrdding fréeasrfniedginstiantity of
0.82 gnmicc; corresponding to an overrun of 33% An_in-line honogenizer is
enpl oyRRELemRAvdes ([(maristure, coatertsdisArraparhdalecsingng®f 8 1%Qure a
consi st ent . honogenous, f.oaned m'xturfg’;e The t eratugg of the foaned m xture

af ter BRbsidy RIRIRRAT e WRRRYAT Fe AT HmoBEECTee282 }AESE08PERY1BAned
rrPo)z(tz [ hie};f}-}’énig‘ of oﬁﬁ.gﬂ?l‘in{%ito‘é'r%m%f of tn& 'freblElaZRbAY SQfEEE_ OHgRadrSpPLayi ng
employed as the wall material. ' .

The ratio of sprayéd mixture to the amount of wall - QJ
material employed is 1186 grams/14515 grams or 0.0817."cOnsider—
ing ﬁhe theoreﬁical increase in moisture contéﬂt of the wall -~
material, assuming équilibrium between the capsules and the
powder, the value is calculated as (1186 grams x 52% water
contained in mixture)/(1186 + 14515) = 0.0397 or 3.97% moisture
increase. o |

After all of the core mixture hés been sprayed into the
wall material, the agitation is continued for an additional 10 |
minutes to cure the résulﬁing capsules. Both the capsules and .
the coffee powder are then discharged into §1astic bags and left ~

for 3 days at room temperature. 100% coffee capsules are then
collected from the powder by means of sifting.

The coffee capsu;es produced have an average particle
size of from 0.8 to 1.8 mm and a bulk density of about 0.4 gms/cc.
| The capsules are'incorporatgd:ihto an instant coffee in
an amount of 1.4% by weight. Uﬁon the addition of hotlwatef, thé

capsules float on top of the coffee brew and release a burst of

céffee.flavor and aroma.



-- 23 - orifice with a spraying pressure of 1.4 [err] and at a rate of 30
granms/ mnute. A total of 1186 grans -of .the foamed m xture are sprayed into
a rotating drunicontaining freeze-dried instant coffee powder (npistute
content: 1.9% particle size: 40 to 100 pm, as neasured by wei gfi Q) he

. dfum before and after spraying. A total of 14.5 kilogranms of the>= .
freeze-dried coffee powder is enployed-ag4the wall nmaterial. The ratio of
sprayed m xture to the anmount of wall naterial enployed is 1186 grans/ 14515
grans or 0.0817. Consider- ing the theoretical increase in noisture content
of the wall material, assum ng equi IBXAMRLB 2t ween t he -capsul es and the
powder, the value is calculated as (1186 granms x 52% water contained in

m xture)/ (1186 + 14515) = 0.0397 or 3.97% noi sture increase. After all of
the core m xture has been sprayed into the wall material, the agitation is

continued for an TRRiPFRARFUTNS % RAkERiRls, SeYy Fortds ¢y E¥§™Pifsd 85 Bot h
th psul id th ff wd t h di I nt | ast i

‘ang | of ttpea8ed yiEh Che Sin kot forld' s GoRie the, dotel farpuindion
.col l ected_f b i 3 -0d d
Rove’an 55 FoEhbale U s Mo dEAIY dha Giddedih o BerdyiBg RIS HosRRT 0 2

about 0. doPEBhEELuTHCoRESLEESVRT L hACEEROT Atah Id¥Ald Rl Rirepaikae n

an anount of 1.4% by weight. Upon the addition of "hot water, "t he. capsules

fl oat onag@pngfdatbp160é e tHeVEdill sl age adifdd pwaedf.f e® Ri2ayms oEd

ar ona.

U the cold,:foamed mixture is dropped at 7.2°C onto 227 gms of fine
-instant coffee powder kept in a beaker at-émbien: temperature .
using a pipet having an openihg of about 0.7 mm. After the -
addition of each droplet, the beaker_is well stirred to simulate:
a tumbling action. After curing for 48 hours by allowing the-. ..
capsules to be .in contact with the coffee powder in the beaker,
8;43lgms of cgpsules'are sifted from the powder. The capsules
produced in this example appear and behave similarly to the
capéules.prepared in Example 1 with thé exceptions that the
capsule size is in the range of from about 2.0 to 5.0 mm and the-

IR\ bulk density is about 0.37 gms/cc.
EXAMPLE 3

The prbcedure of Example 1 is repeated with the
exception that.instead_of drying.the capsules by storing them
with the powder in plastic bags for a number of days, the entire
mixtufe of powder and capsules is introduced into a mechanically
vibrated.fluidized.bed drier. The air temperature of the

fluidized air bed is maintained at approximately 50°C with an air



~ - 24 - EXAMPLE 2 The procedure and materials set forth in Exanple 1 arge
repeated_wth the only exceptions being that the core fornulation i.s foaned
to-a Yooverrun and instead of spraying the foamed core mxture-onto the
* wal | yal, the capsules are prepared by adding droplets of the foam  _
ont o \t hg"gof f ee powder. 9.22 gns of the cold, foanmed m xture is dropped atyy
[err] o 227 gns of fine instant cng e_powder kept in a beaker at
anbi ent tenperature. using a pipet having an opening of about 0.7 mm
After the addition of each droplet, the beaker is well stirred to sinulate.
a tunbfiow rete af Afproximately 05 4eteauperbpgeabndwi ngftke. 10capsul es to
be in contact with the coffee powder in the beaker, 8.43 gnms of capsules.
are siminutds oin tthe piidizethaizped . c £her SapsadesnarRi $2BRYRPI BYappear
and behave simlarly to the capsules prepared in _Exanple 1 with the
except}BfEeastng tthe iR flokitAte &9 RRRroNinage Lyt 12%8@35&5? Pe5 to0 5.0

mm and the bul k density.is about Q.37 gns/cc.. EXAMPLE.3. The gcedur e of
 Exanpl 229082 SUCRHAE W1, PiRP 8, S, 18, HLOVR PR LERVARY; RS, T o
capsul | | %éyh qef 4% pl astic bags for a nunber of
days, ?’alef%nﬁ%éé]ngaxrﬁ&u%g%%é Bzo er:L an( é‘&ﬁisadl es is introduced into a
mechani cal |y vibrated fluidized bed drier. The air tenperature of the
fluidized air bed is maintained at approximately [err] with an air

: ' . EXAMPLE 4 :

»)
. Example 1 is repeatéd with the only exception being that
aromatic gases, particularly grinder gases,.are employed instead
of nitrogen to foam the core mixture. The capsules produced in
. this Example appear and behave.similarly.to those prepared in
Example 1 but release a somewhat stronger-burst of aroma when

rupturéd and significantly increase the in-cup taste of the

coffee brew.
EXAMPLE 5

A core formulation is prepared without any oil being

present and has the following composition:

Aqueous coffee distillate ' 69%
Instant coffee solids - 31%

 Af£er the cofé_mixture is foamed to an 18% overrﬁn-in a
manner similar to that set forth in Example 1, 180 grams of the
foémed mixture are sprayed at 9°C using a 0.48 mm orifice fq;ll

' stream-liquid ndele:at-3.0 kg/cmz_absoluteipressuté into 2267

grams-of*instanticqffee powder tﬁmbling in afrotaryﬁdfumaat 14



- 25 - flowrate of approximately 0.5 neter per second. After 10 mnutes in
the fluidized air bed, the capsulesare renoved by increasing the air flow
Tate to approxitately 1.67 neters per second such that the excess po
‘bl.own out. leaving the cured fully fornmed and dried capsul es behi ndg<
EXAMPLE 4 Exanple 1 is repeated with the only exception being tha
gases, particularly grinder gases, are.egglayed instead of nitrog
the core mixture. The capsul es produced in this Exanple appear an
-simlarly to those prepared in Exanple 1 but rel ease a sonewhat stronger.
burst of ramoneaARREeR 2URiHGEEs abf GurlingANine ddydane dree raintadnedstia of
the coffee brew EXAMPLE 5 A core fornmulation is prepared wthout any oi
bei ng pr esashcendibRsthécihotinyi eyt fosmmsidewforAgue additdicdned @4dstill ate
69% I nstant coffee solids 31% After the core mxture is foaned
to an 18Wouverr ud2#nggamanafrcepsules havingta sistne qant@odmate 9 4%180

-granms of the foaned m xture are sprayed at, Jerr] using a 0.48 orifice
full 2 SPFSaﬁFFP&GFGdnozﬂ‘%'%?P%‘?ge‘k'g?’é %Hi?)l’if; iR QR etq%t°drgn??67 gr ans

of ”“StaQEh%%LLQSrB8“9§rt£29b5i29019e3t£§¥§%¥ égfggégné!%he entrapped’

aroma directly to the user.
Storage of the capsules at 38°C for one week results in

U an aroma recovery of 82%.
EXAMPLE 6

Tea cépsulés are prepared using the following core

composition:

Aqueous tea distillate-_. . 66.6% °
Soluble tea solids 33.83%

28 grams of the core composition are cooled to a
i teméerature of -6°C and foamed to a 46% overrun. The foam
mixture is then sprayed with a 0.3 mm orifice solid stream nozzle
~ at ;4°c at 2.9 kg/cmz absolute pressure onto 90? grams of
| agitéted fine soluble tea powder.having a moisturé contené of
about 3%. 75.4 grams of capsules having a moisture content of
7.72% are recerred by sifting 48 hours after spraying. |
' Examination of these capsules reveals a honeycomb
structure surrounded by a glassy wall.. Upon dissolution of the
capsules in a hpt agqueous tea brew, a pleasant, potent'tea aroma
is released as_the'capsules float on the surface and the in-cup

flavor improved.



©-.26,- RPM After 2 mnutes of tunbling, the capsul es are mai.ntained in
contact wi.th the instant coffee powder.for an additional 24 hours. 324

s capsul es having a noisture content of 9.4%are recovered, The
b are able to float on top of an aqueous brew as they dissol ve R
t hene el easing the entrapped aroma directly to the user. Storage of thew
‘capsth-eS at[err] for one week results 4 .an aroma recovery of 82% EXAMPLE
6 Tea capsules are prepared using the followi ng core conposition: Aqueous
tea distillate _ 66. 6% Sol ubl e tea solids . 33. 83%
28 grans of the core conposition are cooled to a.tenperature of [err] and
foanmed to a 46% overrun. The foam m xture is then sprayed with-a 0.3 nm
orifice solid streamnozzle at -4EXAMPLE G [err] absol ute pressure onto 907
grans of agitated fine soluble tea powder having a noisture content of
about 3% 75.4 grans of capsules having a noisture content of 7.72% are

recovered by sifting 48 hours after spraying.. Exam natiqn of .these capsul es
reveal s a hone A aaiia ]Slﬂ’lﬁblﬁ?(pfé 21§ §§§§’a\f/§%l .em8681¥18?s§o| ution

of the S | I of . ltea brew, a pleasant, potent tea aroma is
SBPR SRRl L o s UL

rel easéd as es oat on the surface and the in-cup flavor

i mproved.
: Water : 61.4%
- Orange peel oil : ' 12.3% e
MALTRIN 040 ' 26.3% -/

(modified corn syrup solids) .

This core mixture is cooled to 10°C and pressurized with
carbon dioxide to an absolute pfeésure of 6.1 Kg/cm2. 645 grams
of the mixture are then sprayed with a 0.22 mm orifice solid
stream liqﬁid fgzzle'iﬁto 6804'§rams of wall méterial consisting
of 75% .MALTR%I]E!:?C?O and 25% FRODEX 24 (modified corn syrup
solids) which is being tumbled at ambient temperature at 15 RPM.
Curing and'drying.are carried out at 60°C fbr 30 minutes in a

fluidized béd., An analytical deﬁermination discloses that 90% of

the essential oil is encapsulated. o . _ ;;)

EXAMPLE. 8

Capsules are prepared employing instant chicory as the
wall material and aqueous coffee distillate as the source for the

aroma. The core formulation is comprised of the following:

‘Aqueous coffee distillate = = = 52%
Instant chicory powder 33%
Coffee o0il . : 15%



- 27 - EXANPLE 7 CXange essential oil capsules are prepared enploylng a

core fornulation as fol l ows: Water 61 4%

. Orange peel oil - ~+ 12.3% MALTRI N 040

26.,3% (hodi f'i ed corn syrup solids). This core mixture is cooled t
n%/pressurlzed Wi th carbon dioxide to an absolute pressure of 6. 0

645 grans of the m xture are then sprayeq with a 0.22 mmorifice solid

stream liquid nozzle into 6804 grans of Wil [ material consisting of

75% MALTRIN(RTM M 100 and 25% FRODEX 24 (nodified corn syrup solids) which

is being tunbl ed at anbi ent tenperature at 15 RPM Curing and drying are

carried out at | ] ) Mg cal

determ nati on di SZ? %{égﬂ? hgf”%%%gté? éc%eéess%gntl d((;‘zlbjlqd|°§'%[e1'ncapsﬁ'}sat ed.

EXAVPLEsBr&388 Uk €55 € cupinpas 0l Bk Qyt Ifide Full siftiedar 1 iamidhaoceallle

mat eri al and aqueoug coffee distillate as the source for the aroma. The

core foaguBadi Rg/em”cansviatd pfesddierd olnnVaVE7 Apmn o fiflnee dhiittoriyl at e

52% | nst ant chi cor owder ' 33% Cof fee ot . - 28 - 170 grans

of foanpawderewhie % falbeimgﬁtnmblsﬂoatsAT RPM. After curing for 7 _

minutes by additional tumbling, the capsules are then dried by

being left in the chicory powder for 48 hours._

415 grams of capsules are recovered havzng a particle

size in the range of 0.84 to 1.68 mm. These capsules dissolve
within one minute in hot water as they float, releasing a
pleasant coffee aroma. Examination of these capsules reveal a
very thick glazed wall and a hoaeycomb core stucture.
- EXAMPLE 9 .
(COMPARATIVE EXAMPLE)
A. UNFOAMED CORE (NOT IN ACCORDANCE WITH PRESENT INVENTION)
A core formulation was prepared from the following:
| Aqueous coffee distillate 57%
= : . Instant coffee pcwder : 33%

Coffee oil 10%
In this comparative example, which is not in accordance
with the present invention, the core mixture is not foamed. 290
grams of this core mixture are sprayed at 3.0 kg/cm2 absolute
pressure at 10°C through a 0.48 mm orifice solid stream nozzle
into 2267 grams of fine scluble coffee bowder which is being..

tumbled at 34 RPM. After 2 minutes of tumbling, the capsules are



sprayed _at [err] using a 0.3 mmorifice full streamliquid nozzle at 3.0

[err olute pressure into 2267 grans of fine chicory powder which is -

bei led at 17 RPM After curing for 7 mnutes by additional tunbling,

~the les are then dried by being left in the chicory powder foor.48 - .
~hour 15 grans of capsules are recovered having a particle size- in the i
range of 0.84 to 1.68 mm These capsyl.es dissolve within one mnute in hot
water as they float., releasing a preggaﬁt cof fee aroma. Exam nation of

t hese capsul es reveal a very thick glazed wall and a honeyconb core

st uct LE, 9 Vgﬁ%ﬂ@ Wl EOHYED a6OREa(NTbnkA 24
ACCO&W WMH , A coree égr mul at i onavvas prepared fromthe:
follg%¢€gé;Aqueous coffee distillate 57% | nst ant cof fee powder

33% ee oil _ 10% I n this conparative exanple, which is
not in accordap?® gtihstdf ¢apsehds imreing n malstune content ©F 8 -6t
foamed. 290 grans of this core mxture are sprayed at- 3.0 [err] absolute

pr essmobsebréer3}9os heotah cil. a8l mnpatticle el off edR My A% 3R ™e67
grans of fine soluble coffee powder which is being tunbled at 34 RPM After

2 m naFescellegheding, the capsules are - 29 - maintained in contact

with the coffee powder for an additiopal] 24 hours. ' - '
Thgse capsules have a p{Ein,.so ij structure throughout

wiﬁhout'a honeycomb coﬁe center.' As a resuit,'these capsules,
when added to a cup of hot wéter, do not float_br release any' Q;f
appréciable qﬁantity of aroma. |

After storage ét 38°C for one week, aroma recovery is

found to be 55%.

B. FOAMED CORE -(IN ACCORDANCE WITH'PRESENT INVENTION)

In comparison, the same core material used in part A of
this Exémplé is foamed in accordance with the present invention
to an overrun of 27%. _ |

266 grams of this foamed core mixture are then sprayed
at 3.0 kg/cm2 absolute pressure at 10°C through ‘a 0.48 mm orifice
opening solid stream liquid nozzle into 2267 grams of fine
solubie Eoffee powder being tumbled.at 34 RPM as in part A of
this Example. Once again, the capsules are tumbled for an
additiohal 2 minutés and then maintained in'éontact with the
coffee_powder for 24 hours.

246 grams of capsules having a particle size of from
1.02'mm to 2.54"mm}.8.3% moisture'and€8¢06%.total.oil are

recovered by sifting.



273 graps of. capsules having a noisture content of 8.6%noisture, 3.9%
total oil and a particle size of 0.52 mmto 3.07 nmare collected.
capsul-es have-a plain, solid structure throughout wi thout a hon
center. - As a result, -these capsul es, when added to a cup of -ho :
no{fl oat or rel ease any appreciable quantity of aroma. After storage
[err] for one week, aroma recovery is found to be 55% B. FOAMED (I'N
ACCORDANCE W TH PRESENT | NVENTI ON) I n conparison, the sane core materi al
used in part A of this Exanple is foanedggn.accordance with the present
invention to an overrun of 27% 266 grans of this foaned core mxture are
then sprayed at 3ELahtnhaticdhsef Utieeds asfpEl e Aearedl o I iogleyaombd Sorm
orifice opening solid streamliquid nozzle into 2267 grans of fine sol uble
cof f ee petxiectiuree ngurtoimhdel dty 3 RAMBs domyhanious gllatzieids wBddnpl fheeace
again, the capsules are tunbled for an additional 2 mnutes and then

mai nt ai nEAPER Eﬁn?ﬁ%taw-? ht? hel et feR m hasy "‘34'-%@1@ r2d83grads of

capsul es, havin e of from nmto 54 mm 8. 3% noi sture

and 8. 06%‘?‘51‘3\9 B s*'ar ?&FW s%'ﬁl GRptinue t&rell%?a"r‘ﬁ REPMEn of

t hese ca e aho re stru rro by a solid,

Lhese CoRgULESIT Ve S ol s COHSy S ety a1Vl

: After one week of storing at' 38°C, the aromatic recovery
- - is found to be 81%, a difference of 26% as compared to the
\.(I_. : N : .

unfoamed capsules of part A of this Example.

-



* capsules are able to float on top of hot wat er and rel ease an initial burst

of- co
recqyve

pr ody

I ng foaned aromati zati on capsw @3 conprising the steps of:
an -aqueous essence containing aromatic constituents with a water-sol uble

s A*process

ge aroma and continue to release aroma directly to the consuner as -
bei ng di ssolved. After one week of stor

- _ 6 | aronatic
X/i.s'found to be 81% a difference of 26%mlmu mg ||n) he - .
31-cCLAI NS |

oA capsul es of part A of this Exanple. -

f gl

(a) m xing

powdered edible solid to forma core mxture; (b) foamng the core m xture

by t hepisamscti on of gas into said nmixture to provide a foam: (c¢)

the foaned m xture in the formof droplets to a wall material of
wat er - sol ubl e powdered edi ble solids while the said wall nmaterial is being

agitated to cause a_water flux fromthe foamdroplets to the surrounding

addi ng

wal | material and férm RoRFEgegar £PE| REO0duaing sfermed reemphizatienhaving a

conti nuous | ayer of

curin§

2PRYLESa ORPE

said yall aiteri gl surrounding a foamdroplet; (d
4pEng EBe steps of: ’ et 19

(a)

(b)

(c)_

(a)

(e)

mixing an aqueéts essence containing
aromatic constituents with a water-soluble
powdered edible solid to form a core
ﬁixture: |

foaming the core-mixture by the injection
of gas into said mixture to provide a foam:
adding the foamed mixture in the form of
droplets to a wall material of

water-soluble powdered edible solids while

~ the said wall material is being agitated to

*

cause a water flux from the foam droplets
to the surrounding wall material and form

coated particles, each such coated'particle

having a continuous layer of said wall

material surrounding a feoam dropleﬁ:
curing the coated particles

until the | : o S =:;l
surrounding layer 6f wall material about
the_coated particles forms a continuous,
hardened shell surrounding a honeycombed
structure core containing the aromatic
constituents} and fhen

collecting the resulting capsules.



until the surrounding layer of wall naterial part i cles
forns a continuous, hardened shell surr.oundi.na ﬂ i’mm ructure core
©C

~containing the dromatic constituent’s; and the sng th \N{le i ng
tapsul es. . 32 - 2. The process of Claim1, wherein the core LA\

. cagyains from 20%to - 60% by weight of the powdered edi /
solid, from 15% to 80% by wei ght “of%4 fe agueous essence a fom
O0to 25%by wei ght of edible oil. 3. The process.of Cdaim1 or Caim 2,
wherein the core mxture is foarred to an overrun of - 17%to 100% 4.
The process of any precgdi h e I _
partPcI e size in the rzge (?In%s %f%ah 1 W%lhgfﬁﬂl %égeggggfﬂix

pr ecedi n%ﬁ'&%e&oa sren!f%c}nbe NDi Stydae gont_ent ofgolsh L,_[i_ggg ?I ?hg prior to

addi tion urelntheformof drople %to 3.0%
by wei ght f n cedin a f core
: m'yxt ulrg i%o"@ddedg%?to ﬁ@%‘ﬁ &rara%?er@n‘:ingl in g1rg§t :t(?g figﬁt g?r‘r?g -
ei ght of 7. The C
wei ght o %% Aed i | flom PLRCOTS gg,r RY gRECOR }a{igbﬁe%gxi e

wherein t aqueous essence is coffee distillate _ ate an
powdered edible solid is, respectively, instant coffee or instant tea.

)"

3. The process of Claim 1 or Claim 2, wherein the

- - ' core mixture is foamed to an overrun of .- : 17% to 100%.

4. The process of any preceding Claim, wherein the

wall material has a particle size in the range of from 40 to 100 um.

. o 5. The process of any preceding Claim, wherein the
moisture content of the wall material, prior-to addition of the foamed

mixture in the form of droplets, is about 1.5% to 3.0% by weight.

6. The process of any preceding Claim, wherein t.:he'
foamed coré mixture is added i:d the wall material in a ratio of

T from 1:9 to 1:15 by weight of foam to wall material.

7. The process of any preceding Clai.m, wherein the
agueous essence is coffee distillate or tea distillate and the
powdered edible solid is, respectively, instant coffee or instant

tea.

8. Aromatization capsules comprising a hardened

continuous shell of a water-soluble edible food material



i

"8. Aromati‘zation capsul es conprising a hardened continuous shell of a -
bl e edi ble food nmaterial -. 33 - surrouné?ﬁﬁNE*EﬁTé*haVFHg-a *
har dened foam structure containing aronatLﬂ” ' 9.

AR, o
Fran'y. 2,0 0. Qe

wat er - sal
y of

Qe
K-‘Q; of Claim8, having a particle size of fr
% of Jaim8 or Aaim9 having ¥ Bulk densit

' The caps\
gnim such that they float on water.

surrounding a core having a honeycombed hardened foam structure

containing aromatic constituents.

9:'The capsules of Claim 8, having a particle size

of from 150 um to 3 mm.
10. The capsules of Claim 8 or Claim 9 having a bulk

density of from 0.2 to 0.6 gm/ml such that they float on water.

~
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