EP 0 354 810 Bl Description This invention relates to a process for
produci ng a gasified coffee glass. Ccess ccording to the involve
formation of a gasified nelt in a cgh&ﬁﬁﬁgidspace. On cooling the nelt
fornms a hard coffee glass 5 which trap the aromas. The invention al so
rel ates to pedefiptiche 9l ass product obtainable by the process of the

I nvention. The I nvention provides an inproved, econom cal process for

aromati zi ng amhls pweHRG islbs 318 Ipfocess ik PrdAudigl  §RiMBY SAHUE bisiss\\Brlobddsdd A& rdiglto the
suffered friaviveahatidd BEORsildtneitah a BB inddthestidpdes.|Oh doBIRG thd intelt WnRsla hitd Bstfee Yiadse!
to yi el d scowticharap thearddrab. Ta8 invénkicivalso réltel 10 a@Bfbe gibbprétiuCt@BiEmableSbylRid frodes dtlitley
suitable f oinvepiiopd Thei ingpniion quavides et intpirarbd, @canoinical epragbs3Sier. ardribtizing anbihstefRAiRSHBHR-

i nvent i on | Sabieoseifer prediiciaivhich hive notesoffidredCitanT imattdamiagesdna 1ybt roayf Heayickiy Regonstituted in
manuf act ur ehadfwateniotvipie coffed bfeaxcelleny daveeandesramaa®he procesoia partichiain duigble fon grodainge e
beans wit h #ematired stpllecoffeg9labs: i ons of high tenperature and pressure to form
ext ract s i ciiheapresegt invegtiopis epnegmegiwith thetmanufagiiie ofdertanticdifge. [ he manufaciresof ingleit
as spray-dr '"VWP%@‘?E""EH PYRY 499 gropnd qoffqecbeans yith watarynpier carjdftignst of high teggprature
drying of s &f"r &bf°€9< P’F etf §"h aEs‘k'é?vw'“lJ“S”'thP‘&taéqﬂas 2ddpd yFpgwn means such as
Ivarch 15 223"r w9, ipeze- re of concentrated coffee extract and

an invert_ Ztii%t 3"598"%1( h"%ﬁ’ F 'VE' HE%' ?“%Z@%ﬂ“’?ﬁt?bd'%s"ﬁ"huﬁ ?ﬁ‘ﬁ"&?f %\fséll'ﬂ;;t”@"cg

Stb
—5

|
forma pro u

t he evapor t rrngzdc:: rm (I)"l a‘" ar :j rW IC o:vjr?e%‘!aﬂ oars

easily br Okﬁ’efbrd e ol o 1 rﬁ, o "e' %;#%%” ‘#’ﬁe
product t enpeyRicy fConoek i45.8%c)! Ett?e bu &“ﬂﬂ:e oi 4°/ and
(104. 4[ epq ]@'e byirod [chyrer@or( drdre éﬁ[jﬁ&nr uhtE BF thd ﬂ Cst:&aréj Icl'ﬂ sin
MDi SLUTr € COkdsQIb Sppibd B TUMot dt dl.0U.8 Pahich 908,650 [sSuel BEtSHHeP BY, Goda YWE%%ﬁé)&o&i the

addi ti on of Eskéw gl Tumat Bl 4. ﬁ&du&d’dlecoﬁ&VﬁbtiuctS UhGiRdu® the-ﬁgécﬁtotéﬁﬁ?-dﬁ} a [Alid? Was empiByeddS
al so appl i exhidnyis Rotrskitbleah today's midkeb. FuRRENAGHS, spedid Packalfihg wotild R dedaféd RBITEREe 4,
1959. Wi | echtrize op moiste®sconthmibatite whieth dould be< di$asidus Bbcausdro the 1§ ghoopisig @f e Qd‘téﬁt S
Wi t hout esheprovigetbradacedpr ay-dry, a filler was enpl oyed which is not suitable
i n today's malnlkesether@tenidichariedre st slp &)l 4419898 pateritenigDenmobed 31) @988 prapareeiChrdnatized
reduce t he seliblpgceffep tioughs kaving @ moistuteznanterd of HtoVIRE at avsonpetative belbw 240t* F ¢89S C) and
because of tb%é’r!??@}e(ﬂ?wg? $4ey Thisf material was vérp stickibanddiflifult to ppacessuced. | n anot her
attenpt, Ear| @noffjer ategmpt anfoducqﬂ@yd@emeye@% oxraete for distloprscynfjeler, &t1al., UG Satent
pr epar ed"""ar‘b‘ﬁ"ﬁ@‘?‘z éﬁ“%’o!"‘ﬁ!b K3 195? £ Riglerg 8y gh Jormad isnepsia oronowdal which o testridedy fntoy a5
to 12.5% a BP‘ ‘{ée 5 /Ry the ffeF P( [ ¥ eamele. dprre-griRdnindleny eeffee he

dough to 1- :bg’ te';h i ?ogﬁ Sé’%zc'ﬂf"f’?ﬁaé@? f:bstaﬂd g?td‘%gr@g% g’a'"s
A h 0 gri

Aot her 2t Ukl 1%3%% %*%mp g %ﬁlegf S\ v e 5 e
. f d

bressure. c@ﬁgﬁﬁgﬁﬁ 7okl Kiked, & %* Skt BBl 3, R é{’%ﬁ%ﬂ?’éi"%‘?@g‘%‘ goteo

instant cof f el wONESH faftR Yikabish, rﬁUBiaFN A eBschti bisd n be?ofq)é‘?en Have’idsls N
a chanber adarb8fyarsle gad 16 &tha fvER. BbraixhtpId UAEd Stls Bdien® 38k, 180 REabd D sk ﬁ]er
di 9601 Vel Nisseed aWAsHRK for MR IAERAINGH ekiRidbd AR Bstte! THOHRSHUMIY Po Swisher
at nospher i dnvpriities SubkRainedl by XemtsliyingSanOdssdnbialy watt-mstlubletddsonil ol Wi & mdltdn mixture of
cel I ul ar i rglyeemladndsdomusyrupr lidsr @ thecontiliogs Piiass @kiaing .thd emdibifed s @Nthe Mom of
3,625, 704 tfiamantslingo a edld fdid, prefesablydanRegeeiaisaivent for the bdsentidboiswhidhlisik @sns6itent Bthant
cof f ee ar e PInspap selids aiowaddivempactitedking iof the bdlidifisd| flageints it smatl patidics @EBusable fokrhi e
field off |2 then hqlmtheapaﬂlcﬁamthw#vaw preferpblefosanxtended period, to sempuerbesentia foil from
pat ent s havk® jugacae of the:parleien dpoather avith 8 ﬁ%ﬁﬂettabmgloagfsthq wsigdiyabmeigture contairfetl qu end, in
For exanpl & °R9H'F'P dhigmathedolopy, s cpduciedyn excessef 130sGed t o Swi sher 40 di scl oses
a met hod f °F| MF&H’%? 1%, Begk d@ﬁ'ﬁﬁeﬁaéfe?ﬂ@aﬁ%@ #(ing e espaisk gil somposifiere

pr oduct of Q‘Bﬁ“ qé’e%ﬁls%{?tﬁéﬂf sHS’°‘°€r?m' drolyred el solidsanl jtig 4ty
water-in oI | G waler Ry 'P%"’('ﬂ' @P(S’P'“faﬁﬂ heatings
S5t oo o ﬁssmﬂ,f“ e gé;.";t‘.?; ﬁ'fﬁfgﬂg named f‘?%f pra:
feg;gqn?r a}c l mj’l% |°§' dcﬁ' Jﬁ’%’g{u“deqa" §§ 6| ﬁ

I mpact bgse%{{ékmg ofI 't“he tso [ eﬁ% i1 arrent S ntgontsmaﬁ%{gcl fthe pa iclox B9 e

form 45 and teg %QP&EMHB@I 038 bl Shohr@Ball disclods a%@dﬁ%f?ha%&w As%
ext ended peai bfdnuniber Bﬁﬁaﬁﬁ@foﬁﬁﬁgel%ﬁtblﬂs Fhd: prodieMstibifmed By fcRatD ao ot 3R wh Btﬁp&ll es

t Oget her wicbdling is hisable it iféking G felaBdlyOdmdrghBus” Mgkt Wilkin WRILIS tHAT Svebtarisl A BiEdetal))
an In

3



the particles. This nmethodol ogy is conducted in excess of 130[er] C. United
States Patent 3,704,137 to Beck discloses a nethod for preparing an
essential oil conposition. H's netBR@3%4RWBLs the cooki ng of an aqueous
sol ution of sucrose and hydrol yzed cereal solids until it is at so a

boi I'i ng p egf about 122[err] C, and the water |evel reaches a desired

m ni mum ubed ! E‘% fibh! 619?466 tétpPeR €& al *?é‘ac%‘sxat %t‘?sod %rgtﬁ'e
and an emﬂLv%ra a o§d—§g§\ sul Q)eablgrﬁ I Iog r fih n
hormgeneorraat o raam b LS, '%Ihtﬁes%ggfsb ey

oi | @nds a'@ntﬁﬁ'ﬁ-ﬂsd@%lo %ecél&r‘%ve% fhohyar, b adid britiERkeE N aledd® 0% b hl Hrﬂ cum X

i s Fof ced welghtQuiert babskyiiBSinic BHRdinsat loadd B85 fridfoflal aidve 00D noRGIH treighDRislanD- 5%
by wei ght midituré 3@xthidtbio fdha & Bsoling HardflasikedMstafictki Ng agent is added to
prevent the whktihesé Methbdstavedsnabiéd Wdtkengin thddrf 10 Prodlicdt usiulHedd&Rdduds, GHd¢ hBdShot O
Shoaf et @lovidéli &GleamseBr proflicg @kmafizad cbifve gliss apish isagrépared Gom' FBEAEdHesTESrived

any nunbematfialmatri x formng materials. The product is formed by creating a
hot nelt which, upon cooling, is capable of formng a relatively anorphous
mat ri x wi tSHMMARMOEITHEHNVENTIOM ener is discretely 3 EP 0 354 810 B1

di spersed. EPO published patent application 0158460 to Pickup et al.

t eaches a rre"EhH@tPSq"bPVGI"P%H"Fy'dQQﬁ methadeof forrpings gasified qoffes-gless ermpgsitg: oved
substrafe, @hiarmingo raixipra of from B8 10;97%tt@a'§°ff°8\ﬂﬁrt"€4ﬁ%‘i'seﬁ"€| P t‘?n‘ﬁ HEF@H ogy for

fixi ng vol a{b? ?dé!‘sl"lgé%P'étH"Pée"PH?'aQFPteﬁ? Y deP" cc‘%if"ﬁbﬁ%'}i ‘at e- gl ass" substrat e.

Vol atiles o ?saﬁ'm melt Undar RpSFUrR | @3- "19% nol ec Iar
wei gh!t carb fﬂ"‘ﬂg‘? B%’ fsﬂredri‘m rgfﬁg%mé ng 6of a hi .

nmol ecul ar 8?' rSB%[ﬁd PR {RVIOg i g1 '(?8 it almng gas[me ALY coﬁee
mat ‘er. al ab vgccmaﬁﬁrgmre@g*egﬁs *.&‘"%aas The dry m xture is extruded to form

on cooling oﬁ,amﬁ S a,y\qgﬂ},ee, ih BasE 2 ipdhods have enabl ed
wor ker s ' N G iRbrtiort AsdBrSAeE Fand Rt JPE Nﬁ&s% obthiRble d}aa\éﬁetﬂbﬁtacdaF 't@'ed
a neans f g ieftidh Ghd Wihked! BAINE shifyesh Boff Sidd8 arl | i Boldup, hNiRPPhkheds M

cof f ee gemliy ¢8.410 35RLAY, ladcroerbRVRRY 1d 0k 30 Uls. h&MEWQMIb@ midl RS €55 unr)vemu on
provi des aensRy 6i@Bs5e 0.559§ hPGnda gaésriof 1590 22 af dn@ QptBhaAF 8 MR dostbril Gelow 6% wateR)
form ng aafd xbdbR doffeel prauict@ONaiIkiny E)/0©5% idad coftedlHadny dlBuIK deasiy $D0.150t6 036¢ c¥8 t O
12% wat er ;and $io 40%)ofl 8 hlassths fjusementiorisdlr € t enperature to 60 [err] Cto 130 [err]
C to form a nmstthus begn discpverst! ithatja statsle insténd céflee proect canrbel @reppredtamia erocess ghich
confi ned dnveeestobtaining m raixigra cortsininy 3k td 12% (reféraplycaborp 4% do A% waten aetb88% toey%ur e
t hrough arpreferafly 86 togbeloA6%) totabeatfersddrivasicholis] rreferghly by eithér¢prcorttstig aafipet rigact
gasi fi ed Sh@paeroratiuting) iagdant weffop rrodyets feithoe spray-drigd.nfregzeydied fof etemisAMa el i
coffee 20 des'fe'blﬂzﬁe twotaehniayes ay e\ cembingyl- Afis ohigining B AR coffas it ip gvpiagied da;heat

Pr ef er r ed 2 Ehegiipicliorip ™ %{t iuidphese bepwaen B/ &rip 13 ca("@f"f?@ 7r9e9 t‘? i‘r‘ PhY"FPE‘ B to

37. The®i fodingd ??%Elh%’ "Gé’é"‘?’ ’é’ q or et'cfc
obt ai nab: é’° W " ' r i ‘gmé%y
on both si¥ mor ra cf8l"d'ﬂr" el AN ﬁ' 'V W B,

and most re e bl Ies Fmall ~oole
mils (25.4 o 9c b efersr,.,gmﬁﬁg 5 i pmc egdg mir rﬂrzg.sh
( &__38 e have 1 tentitn fr'egz ﬁ fred
col or O | uﬁrl ﬁﬁtfz d ﬁég’l Op | ona y a m)l St ure conten ow 6A)vvat er
and a sol ub The pRIcERF o Gitlbifion Gl Al dahydektié or ldPyingostepCubingChé f.eeon%wa@ tha!l K
density ofvolfdisliosd fssétiatda vith @udh] a amidlg Step.t AEYaIOKs fkalitn b the dFonjaliinbier FRddburd Medl.
It has t husnfih@Eifealinfc ENviBérebvéritodronsa 16dsabl e |1 nst ant cof f ee product can be
prepar ed fr amadgpréiéradammodiiint,the Protesy b p@paring aRiinprovgd aolibiextdifee poduet @buld bey 3%
to 12% ( prearddectarbin\an aRituder ahdocomprBes: (@ meistudzig @8 Hundpedopéiidsiitprotidecdetiveid \poddsiot 0
bel ow 96%cortcarttatingané heered @eicant dofise Heried expract focdBsdoto 7% \or eietelbly S¢%ric elmut 384 ng
cof f ee extby weight solids; (b) subjecting the solids to sufficient heat and shear to give a molten liquid coffee at 60°C
to 130°C, preferably 70 to 110°C, most preferably 80° to 100°C under a confined headspacs; (c) adding
s0 natural or synthetic coffee flavors and aromas to the coffee melt under confined headspace; (d) blending the
coffee melt and the aroma stream to form a homogenous mixture; (e) shaping and rapid cooling of the
homogenous mixture to affect a phase transition from coffee melt to coffee glass with at least 50% retention
of volatiles preferably 70%; most preferably 80% retention of volatiles; (f) grinding, preferably cryogenically,
the solidified mixture; and (g) drying the mixture to below 6% if drying is necessary.
55 The coffee glass encapsulates and retains coffee aromas and flavors. As the melt leaves the extruder, it
is important to rapidly cool the product to solidify the matrix and retain the aromas and flavors.
The advantages of coffee glass processing includes (1) optimizing volatile retention for instant coffees,
(2) formation of small chips of concentrated flavor which can be incorporated in coffee products, (3)

—‘

4



or by reconstituti ng inst'ant coffee products either spray-dried,
freeze-dried or otherwi se with wat é{ qsm red, these two techni ques may
be conbi ned. After obtaining the PO 3R4F10RY i ¢ i s subjected to heat and
shear to effect a nolten |iquid phase between 60 [err] Cto 130e[rr]C

(pref er abl yornddabre b defw $Hapes 1Ol Sivbls dofs b &
One or nor e;rﬁairét%ﬁaﬁlnﬁéﬂtr%&ﬁb SfuipPyrdLy ef:ﬁ:?&?ﬁ %éregsg%k&ﬂ%&&%rgﬁ [ﬁf gfs
ired’fof Mﬁti@n erﬂﬁuﬂ

cof f ee mel slinfdting d¥ Qighiticahty/ Binifizihg Yeryatalio
m xture. Thel dofiestcdlivbsic Bydidlaaeslinabtoficdidd Mthﬁ@%lroaﬁtﬂg%n&&% 18 Rygrodcdpledrba

from| i cqui thpoddf inesesking tthes® advariaod Baeic@ e potbrtiai§ 16 thdahal d@ér&d&tucﬁ\ Hy%ﬁﬁ& te%erQ
at least 50Pg andasidenee éifmer abl y 70% and nost preferably 80% or nore of
volatiles. Finally, the cool ed product can be ground, preferably at.|ow

t enper at ur BESGHHPTHOM OF THE éNVENBIONssed i nt o useful coffee products. 40 W
have found volatile retention by this invention to be better than freeze
drying d&¢ é&({f’h?"cﬂf‘?ﬁ\ it the frgasent jiwention: @l caffde\oiass preduct iseebpered by formifighe mitwe ofs S

of the inv §7 %, Gfied solids arshitel it 13% waler at e tompasptuse ehram 60 Scfo 11802 G Mhenmixture
process, g:g;g '?}:9 F“aﬂgﬁ‘lz %Juag% a5 CneRAIr AR GofiRp t afomaay Ehnthptiel rajgneg ors mixfyres | theredf.s o

al | ows f.xa&°1° FURAIS epplaxed Fhe mixurg is e prafai@bly fheppugltiy wbred in a

further rgsm d0r confingd Tr%aslg‘ °’AP5°ss“'° nq rapidiy. copleql focaffet PriBE‘J"HP frition 4nF dormacsetiaps
n

for prepar gh@godemgx&y bI ey goff produ be conduct ed in_ an
eX;‘/\LUder gl oGRAPMb fl| tj?? par r0:\ :u evnce{ifh ae Ey sq}lg%co Ié I§;sb g ed '
po eg or %%ﬂﬁtc& n‘t %e/r |t|| %t .o e '5(? tt

to 97% or Plpbskiai b% %an (pf Is§§ dn‘to olm ﬂ#h %l he

so| i ds bt Q46 el dbtaﬁ\aa by ﬁ\a&n SA&PLolidsOs V Y
[ek&] C t Oto prfduce.a W‘ﬁfr@é@ah%emeﬁ:% Mh‘gfryr C, nost pre er agry 8 cle% wa '
100[ er r] C undeviously Cspas mmdom&ﬂﬁlﬁafé@ﬁee(cﬁﬁceﬁﬂ@% b%%rﬂﬁﬁd&ra@lby Pixi ydaﬁcgﬁtta'te

cof f ee f| asolisesexiram wil' drir@slubieOcotiébcto Gbthih @0 dedrbd muisidhacotéhn WHARGr P&ﬁﬁoye

bl endi ng t#eniboh fhemogepédus axnitbet et aoOlBbeS bbtaA Botveb© B0 G 2R TBETI G & ﬁi%f&%ddr e;
(e) shapi nemtadicrentamiedt ot aholition dp 2% tolkds ipamesarsoTes Ctb xtouce to affect a phase
transition fFesninvertibredn pedition tie working evell gita senvenitioralha bxira@ads toasié aridedréunt icombeOf
vol ati | es 9irectse FanAlsp bpGppliedninsthosp rextfacts abicly a@@biained feamt caline by heat) lacidl,ichamatid dr)
grindi ng, %pPedrelisisy Ferrexangriaacedrtiop of thaccofiagl solitist meyd beriderived Gom dpdiolygd nehnienng
the m xt ur‘?éh"ihd°"ﬁ\§l°699"@")% having) a\ R aryivkeren &sere J st 1Bysucti B disclosdthin 8 Ratept 4544567
encapsuflat BeSaRyierals g generally opfaipedydiighPragsite, shosfimeshighAemperaturerisgatmentefvesidualhe
ext ruder ﬁ 9 &oyn ﬂsp ?‘a?ﬁ'fset‘*l? "P "d? '@’GGIVZQ"H%'°|5?"d’éﬂﬂ9t"aft"@'9§'(ﬂ"9qmef3yhqvhe DP's

mat ri x anct{prtﬁt8 |-r Py é"eﬁd'(?ﬁ‘n‘!‘%lgﬂ'gb%‘f CQIRpopeats of cafteg
processi ng hl'cm ‘ fy : ']VF' 'V?'% fSplids: nst ant cof f ees,
(2) for @téh%n ‘t’ S'E@- orre asp '3 (m,e Qrified 3‘8%1 prowdzgﬁ b:; a

i ncor por ats%ﬁlaré fhch elng( %ed Pr rab 1 55 includ lg mlxture ew
Shapes T ore sk UBEHAdy e,s mge i Fé§%n<? ) %,e

capaci ty Rlingpising a%%ilﬁﬁlbélta& 'o@ngr d%@i ép% e s forabl nl: éﬁrg ay
or, freeze wmilsy@$4td 381 Qmja & o tinfed rédﬁ&uoﬁ) fnq H&Ls% of n)e e preferred

Slgﬂl f i @ardid) ¥ndabisagid Balinab Yorth At BadsBieht had rFl%ilya o cb Iéﬁ h matetial is preferably
i ncor por atsuitehlyafeated b esducisghaylas it 1 byRg Gsebngldlaﬂs it€ plodisdh Ql d6BeYd Gisss! o sfa 6
cof f ee gl awnistuw ¢dnwott pr oduci ng unusabl e hygroscopi c products. It is

i mportant i nSupdsitgiyn ge thenesfeund dhat sitetol)ing teoneitadially imprevep atoma trétértiorf @ rthe daéultmgl
degr adat i GHPaspolpd ¢bftop ralpss. nefhensaby spepdingaum the cmifate rvogling iofrthe EIGHYIdSY lidohl dolt
THE | NVENPravpntingevaporative igescbthdareme: with t he present invention, a coffee

gl ass pr oducihejcefieprmaidieean by pared fra eoffed srent ebtaifiedd0iotnesl Bvedatiar Byeibpeing ds
and 3%to “PZ%%E%F“"'%& f"fa VIPRIFIFAT Gthar yitabier demice0toxabtaina SoBE @ntefiiog atibast 88%:
may then HE% é'f° ’g:?-!ﬂ °§|°ﬁ °’8 Flﬁﬁ&'@ﬁ??"éﬂ"bdh%'éfb?éb'%ﬁ% prefeyably|fd te, andamestra

or mxty r &€& f‘?' f& é’h' qsé’é"adbl?’?ﬂ?éﬁs 1 @pma Pioger eipisig etithe The
i xt ur e i o jﬁg%ztﬁ)er% T & WIQQV;% "%de F‘H""& df'@s?q"?‘i:f%ﬂf shrawcriadi fioaze-
ar ea under 'c' §9§ El F °EF° Preduee @rmalsiue
forma cofﬂf PEN N )(t"l'Jorr%prg SR &t EB AL A rvElsh ALY T iR dess

extract obt a}vﬂ'ﬁ ffméntnrq&ﬂ@lampﬁéa? tHer! i Proahéd %megﬁ‘t héhbgenous material which is simitar

55 physically to that obtained by concentration of coffee extract to the desired solids content. In either case,
the coffes solids should have the following characteristics to ensure the production of a coffee melt which

will form a suitable glass. The mixture should preferably have a glass transition temperature of between
30°C and 80 ° C, preferably 40°C and 65°C.



the extract to falling filmevaporators or other suitable devices, to
obtain a solids content of at |east 88% The solids content, however,
cannot exceed 97%since it is i npSPOAP&B8Blorm a nixture which is a liquid
at a terrperature between 60[err] Cto 130[err] Cand will forma coffee

gl ass upon s.%ﬁ o) A . we, mean the’ i GOy iRCthBih i R GioP Y aThatdrRd
dried coffe Q%g ot o %\e F, 3 )é Lihglqgf}r&tgh %J‘ﬁé%t ; é%:hhgﬁge |g’ats9t:ond order

suffici en aﬁ it oeficidnt &'% Qﬂa\é@eﬂ\e&?{&rﬁgﬁ dlié % the onset

Qovi ousl yof Har otlgbmvﬁéﬂcags @ thePitah&6matdR #8M U%’Hs@torﬁilﬁuub EThe @RdAp&IEH as
by m X gb&aﬁ%@@.‘iz@a b6 Q JiRé traRitienlompsriturdiol g MMieésureientia| of the fiiensiorlalstabiityadina t he
desiw n'ﬂrhtﬁﬁdl' bRr & ANEEH tempélafaied e bo(REd S dirve @HBDIgOX Péhiratidn thdiriogram ds @amgEsde OUS

cof f ee Meby thOhekrhonteenaalsl aAnagsbr TEMAYERENUROed by HerdrEimdrB® [sedrds ik sbunceaof

pr ef er r eddidansicaarndei me rdesdibete Int the fAppilaatiohs Sdctivro o HheoIsstrlidtios Masuap (Mqulelr BMS-8t 70
[err] C t publiddtor] #998-D246), Tg e idlenitifiodeas tiheOtamperatura dicviichae first exiderice iatydispdacement ofh
conventih Omalpbnstratioh thadtogreimrooausst fexch thenpte-ransitioncbasalifid.ee extracts, can al so be
appl i ed to tihesoerdanck rvith tapotdi prdvessr ascartiingatonthel present invettippca B‘?ﬁehéﬁﬁs pragyct is
enzymmt i cprepardshlsyefolmjagrainiiect 8% fto 8% ppsfesably-iropndie4 salidsolp bplpt 98% plide aadP fogs
may be def2%.aupidrabbnabayectoioyie salabat ademasmsiuia ot frep A2 todfY gbﬁ%ﬁr@'xﬂﬁ\ﬁ fh%'ﬂe%ﬁﬂ
anywher e #ithgasIpreferatiy Sertgpseia a&?@ﬂqd@&?oa'?“i"f“'@dﬁ de?“'&f’ rest °dlj‘?se

mat er i df s oxdieatpeseyes of yp BP0 R?é’éj’ Kt rap Iy
t enper at ufquid; itEegenyEold a'()f” 'i’ye%ﬁ'" QZ&%E 6% Fy‘: c E Al a[@iél uce thri to
er| ve

be hydr ol §ickness gf 1he7RaPe Rpdu The
cof f ee ca té'?'% dtﬁ? % PiFe ) '31’ om e celfél U Sill | With
corrponent heSpafl M%‘sﬁe % &ta% S peftotafibn B sBgetein
hydy gl Y8 e mﬁl "‘"“% B e e m e bl niak SLAE B s of
t he "pr esea 5 or ?e 9hd d|l8§0dn{&ntsl§ QBustéd) to 1SrmPd MtufEERhidhYwiR foRR a super-
sheeting didkq @EHOHQO&H g. #hd SfedmbluteSoan albdBe dbfained By Miking ldYied coffes

pressuresg 'éﬂ'ag}-@’uea £b-died Biisindpse, Mt suiiBiontWatdr {olpfoddcd\Pmpistine &bsrdbd 3r6 lei ng
enpl oyeq. 15%6&&6@@ 9BF atbold 9 dnd 9% udes stretching the m xture of nelt

I mredi at el y vt duliicibit nibtirgCihéré @qslodutedng lididgenedus Imatchial vhizh dsasiraifad toctha @btained by
subj ect i N@orickirativlof cdfee ExWadtOTHa colide| niixigre Wai ai® tR frapared by Rddipglaaintall emount ¢falry
devi ce Whisellibler étiétCie Torichriratolt icafien egtactoh all basesthe edfiee poiids abtairiofl yhould prefarablyigve
mls. (25a4lassorad8tion termpolajure( ai b@ween 30 OC toiaheut 8¢*€duct i on in thi ckness of the
expandiamg melhis insatprengss; inadgiticaftewerkien wil wite panyentionallysirasied rqasipd #ndGrrynd ??geet 0

f orm a t hiexiracts,rcam sipmpeanpliedcte thogg exdracts whighzarg gbtained] & °'B(98ﬁf%cPVr'PﬁT"e‘?"F35‘|'at'? cl

pr ef er abl ypassuiveralysis For exemele. %mﬁ'@dﬁfdl‘%@mf’?\@“%@a{% qerf’ngegém ae‘i 'ga""a"
pr ef er abl é’h'F'bfW%Qi'g?!Eﬁ’%h%’tﬂﬂﬁ a@Y"é{'?E? feppm %Pﬁb o high
Supri si nglP{Pssuifie shog 'l??} JT' %g%";é& oma
retenti®n g bp ME?'VF%'BI’?'?‘ Zé 5\" ‘E}ﬂﬁ %ﬁeﬁ cﬁlha%o L

p

I
t he surfa(‘?&"%’b %‘Parf n ?)c In '§ T'(gmen gryg i ve
f § olld l aﬁ @&BlBéé

| oss of tIf Stiv r?f'g: al dgu § o b y(&%orp h gB selB |tﬁ)rﬁ cﬁr@voﬁl&trésalpt
obtalned l?ry éﬁgf 7m§ exXtLract tofa [ing f

%Ors IR'a Qbeﬁ Jd L\ tl‘g fortp p gadnﬁmﬁro%al SoilBle Cadde Produet w&tld
| east Yocafitise: r@reeapglra ofd ob{oent%ecﬁ@di% 3BHe8 extrhbthaviny d SbfidsCombiit Bf 45%SdrQubatdr be
at | east §8% softf éfnflll ¥ 187Nt prét@aly proefiemedal by, waighs Solidk avnildd 6djecingfths m a
m Xt ure Webiebntlaa s6iiaé toasutficieht AE hridi shéar toOgivald rmakerpliqidebffedt 601 to MB00T, dréferaldy)
cof f ee nelz o 1HibeC,awdsf @ eferablx 80100 €GN Cahdsd a benfinsdthasdspede; ) arvmeiizing aokdiér gesifgiod f ee
sol i ds, S piewscobldstciivid unaérzenfined headspade antl Iblendiigste formiathomegehdous mextute; (gh shaping
ar omm, extahd fabid @boliag bicthe) hanapecowdxbixiare tio éffectr phasectransitiomiiomtvisceslagtisrfluidrie coffee
pr ef er abl yglasewithet fasi 50 eotetfioredi dolatiibe preferably 7B cast prbesably B reteptionh wlalinsiveed er
and 91 t o ()edsdinglanthsig@pihe edliditad mdire.ds. Wt h sufficient m xi ng and heat
there is prothecdantagesrdf fide ﬁyapnreﬁ'vegeqﬁe'a@n (PhedPe alpssif F‘E: Ppﬂ°§“"§¥ 1 P° olatils
physi cafol yeterion Piavoiging erpiaragd BOhYEratop alqps £ p ’SY? R 9RY :‘ges
desired sovhichgccupdiipgeonvantiongl; drying,of gofie °’“’?‘FFe 3 orrg g{l“gﬁ?f'@"p clgg?:?" a‘ﬁ’ﬁe
f ol | owi ng "ﬂ‘ﬁarc%[b'?ee'f‘?%faﬁeg 5 60 ?1 ’ﬂ? ugts )ef°" ?w o) Y- I ror!

Wil form'%i’lr cap @ @}5%
transi t ' 0 %?@Eg gﬁ qa asswn élé(gducmg corﬁ?gig pEo%JJt It gjggfn kYng o

Lerr] van g the otentlal for thermal degradation by limiting temperature and residence time.
In accordance wuth the preferred embodiment, a coffee glass product is prepared by evaporating coffee
from a dilute extract to a highly viscous, dense viscoelastic fluid of 88% to 97% coffee solids and 3% to

6



EP 0 354 810 Bl By glass transition tenperature, we nean the l'iquification
upon heating through this region of a material in a glassy state to one in
the fluid state. The transformti onEP@35A&1@Bied by a change in a second
order thernodynanmi ¢ quantity such as the expansion coeff|C| ent or heat

capacity. The ¢h @%tarﬁpe spfotnheo Slso L TR IBAR ol il eh%nga
whi ch OCCUT 3ndehly oftde c%ﬂ; aopm&reg lll%&ﬁf Qfeﬁa I'é ffee

5 be charagd %&Ha@tq féd‘}a[' Sfﬁixt b A gashibd éﬁ{mﬁ‘é%twnetm’a&gh ix %%&EE?eBto?
of the di meliingdaba éﬁd rseryarsa rap?dufr&uea toaaﬂe&xsﬁas@trsnaﬁa.eanw ormh 8 BBHRE Baddl €S can

be t%‘d 50 defpe/@irbd Rixthid- carf\bd Bapdred o e &Y bBtEined by HRARA a&&fi&u&va&mﬂppmg
Ther monec hadérfefrom e bird@ o leddVEy, ardiainé St lislinbited 6 fakihg il odbrhtotsor bifidt Guifdble
the source @hcedidibigdvidbiath obtih @.solls cAHIMESFiaDREE 4S%.1ThE coNBRHIrkIBAEBR NS Glibjeefdd Of
t he | nst r ucek iterFilviitisnPolgnié GrathinbMherd, thedsvlidsi comtbrit 0Nthé Srdet F2rdiSgd, to BE%it696% solids.

I denti fi ed Aemd iseheh edrpe back i e @itractiwhicthis tHee fokmadditto essfull@oduetsof di spl acenent
of 10 t he penitacedrdance vithar prefgreinfeatee ofr the presamt inveetiopr @ffeer exdvant isi concehtrated | to 8%

| N accor danlidswhrt greatan otsing rconyetionst sofige cyapdiating and stipping rteshriaues.i oy @xampten coffge
cof f ee gl asxdirgst @i chsentiated iy @ dadyym fiplensfiag) euanefalor tr ebowst 4838 $elide Agmoution of the
pref er abl y 9verRofatOMmay beretaingd fas apER KAN0BEL Alemativply the, epfige PW%Z*’/&‘" &incg EHM“V'
above 4% t 0°09e \Qipfila rcompongnts é’ﬁ?fefPaQVW@tm The &mcewsrates extrgt [sehepd passedrifpough a

mioxture 1% E"H@Ppﬁﬁyﬁ '@teqr@chetwer ina ra :ew@wla R f&agf o '?-Ft o g ﬁ‘f“‘P?fgg ol

hge aL?S? e %ee ﬁs a,q Wriogbq ?veﬁmd&'f??;:? L T o

m xt ;raglls th, % ofsu ?'h. sm; oms qﬁ 75 L%efgtger%. bééo'? %’;&9
to §i 1 jckt ile a

thm.k«ness ot ﬁpﬁ&{&%ﬁ? 549 HIPL uﬁ% ! %H?%

cool ed rrategic tff?rprgésaésabava aﬁwsh% 93 ﬁﬁp Gl %&E%&m 5

noi sture coabeds\tme Miast iDbuRRcd dm | yfl -Mih& &toh% r&&baeféand

The cof f ee i} ¥apériivé 8sttibteatiy RRcsh®so .f 6fm0@f9fmesom§tﬂra&abnpbieaw&fautms%r&ndm
per col at O Mhighy présslie Efebrl Piinpt BEusEK to" Rfrovel e feittract, Mich ichiNhaVé 8D GisREIGT &F WPI to ClbBR T
sui t abl e denp00,660 cehtipoied{1600Pspfrch0ihe BMapst@ert ent of at | east 88% and preferably
91% or nore. [Fhesirsd)kaiholsing 2Kk o atea isadded] tel &dllex the @oricantrited exifact latjac@nivti the levapbritive
form a supeseetiosand @idr Hals dume dThisGkdacliovg| tiesse bithageaomimiprigdeliven e varablé av ofihighiur e
can al so becondshietadefilidotp mixers iy tokr subseqoert fammatizingi and/or gasifying- andi frmhing parts of the
freeze- dsa evocess. Altdwmativelys @ gequi rump ai bé gsedrie forget the congentyated] extractdo thei feadutank and
content of @WQ@@B’U"‘EM" pfeefl dataIstagestsd thapeasesabitygeraly, e pldigstampyis qquipped with
suf fi ci ent MeaRs fegmpdig pel 'T‘%"‘E’lﬂdﬁm@@"%e honogeneous nmaterial which is sinlar
to that Obteﬁaﬁlﬁ Fiee "B?/ h?,'@PR: ek t@%“ﬁedc‘gﬁ;%:g;%%fdr ey be ‘H‘i‘"@d d’B?qfé’éﬁsFH’&fr{ﬂuéh an
al so be pr
concent 8 e g ‘Hgt‘ o g 1 kU gt g B??F‘?d ﬁﬁ%&egﬁﬂ 4
preferably &% Bg'f§ $00 rmeé'ﬂe‘j 'l"%lta l{g‘

rSl

about 80 [ep pﬁ:sm?b

apl coole oo i ace
with Conve Ona ra nPaC{;‘e%d #%%gﬁemgﬁgf%aoﬁk“‘ %C@G gitgt S, Can a
be sappl i g t OTﬁehrgﬁg cgaﬁﬁd & the MiérQJ}eﬁ&f%eQMH 'ﬂ&&l ahd &%ﬁ?gxﬁﬁpgﬁaﬁ@ﬂs of coffes

enzymatic, @ghdl or base hydrolysis. For exanple, a portion of the coffee
solids, may bendéesrmréaﬁia biaR RiGde ity &2y THMERE oM\bthdt indafl 4R sbd 8P IBEING Y thBJ
a DP anyvm edeSireld fiRiBhed prddudt.. Wi AFeCproduitias blivhé 6% WateOEonPhtad dryindd$¥pait PRfbrably usédab
pressure, Shadicé theinttisturdto @B BNGIE H0. Thie stabilta$ me 1tbfee fpren@itihg clumpriy id Blabilieé thee
grounds wihi péuuctagaiest trbreatk@tyaenn ii3& t 0 be hydrol yzed to relatively high

nmol ecul ar wei Jii¢ ingéntigno rire pdjtio do/ worindDWell witip cangen8onallyhextraaiddf wastetiaand ggrawnd coffee
cont ai n cel exticlss tan alsadarapplide toi thesd extragimwhiale are @blainédofint caffearbioireata Beid, ehzymeticf as e
whi ch are phagai hydealysisy Fortrearapie, & ReFtiop o5 the opiteclolidsi maobe deriver tram hdsolyred imasnan | n
any case, tWichderms Pl'Q?ﬁ‘G@fha\fmrﬁQ%a'UWF%m 3 1§ dhesa|materials are generdlly, etfaired by digh
sugars d B SPropsyre. (shestiifess high, teppperatpra digetmpns of 'ieﬁdl§| ¢pffee grounAs VhighRqusedhyBRnaen i e
whi ch woul dWAreYeadito jopermglecplpn yeight Qigqspest evina DF s wp %% The cplfee eop aﬁ‘&‘é@fﬁ"&?ﬁ'ﬂ”@s‘c
hygr oscopi c"!“? defiypd flromIt ‘é?" &%WP%‘G"‘%W&’&P H’B'ﬁ'ﬂ are producad By-the enzyyptic,acidips basa g

Pt ?f@u g
an i mpr ove 'ig ° '°°?°?é‘fcai°¥"% GRS Pipcb el s o g2pdipon ar

pr econce r%ggr

greater o a S0 of 88%to 97% or preferably 91% to 96% by wei ght
solids while subj ectl ng the concentrated solids to sufficient heat and
shear to give a nolten liquid coffee at 60 [err] Cto 130 [err C,
preferably 70 to 110[err] C, nost preferably 80 C to 1000[err]C under a
confined headspace; (b) aromatizing and/ or gasifying 45 the viscoelastic
fluid under confined headspace and bl end?ng to forma honbgeneous m xture;

(c) shaping




and rapid cooling of the honpgeneous mixture to affect a phase transition
fromviscoelastic fluid to coffee_glass wth at |east 50%retention of
vol atiles preferably 75% nost pr é’r%?ﬂl%’ogd% retention of volatiles; and
(d) grinding and sizing the solidified mxture. The advantages of total
evapor ati ve prepatati-oh—of—coifee—glass—is—anopperiruntiy—forF g“ good
volatile so retlenti on by avoidi ng prol onged dehvr at MerﬁPﬁqsrsé/o 2)
prevention of cdagy abbsHyaalsl ot her physical dhaggeg whi gga@ccur [during

convent i onal drylﬁausmgg@&éﬁau&mrna@tcsmor{ya&teé rnggo gn of smml | chips of
congentg at ed fl gvppteihl ch can be i ncorporated | ns-gof|if ee pe-omluct s| (4)

formeati on of new Aakagrs for sol uble coffee, ( @6 oVi di ng2-encreage coffee
processi ng capadi thorbysnidatidg concentrati on and ex8a ydi ng B4 prent, rather
than spray or frleema-Adidyi ng to give final cofflee2-t2 qduct s48(6)
I ncor porati on of| ashf f ee mannan and coffee cel |Jul®d% ¢ 55 5r9dro| ysates in

the cofid ee gl ass wthout producing hygroscopl c products. It 1s inportant in

seeki ng thesg, RJYRMARR Inietnd Ep6Stioh RFroRMdedkidettas b QbnsiibiabidTBrhoriEd Cadadiban by
limting [eERRS Rbiting gRRs hASH Eoplc! theE it cArinotde GoFed AN tépdratirbibepdued &ittiecd
enbodi MeniyistreGitdtBF uddh fptepafiigdvCdiass el €par ed by evaporating coffee froma
dilute extr amke tHa ebfibd GiBkuYe Wi ST6FAKET, it & B&siod ib§ Grjekinys basCinto| théd ehbike. SiB80ga® isD 7%
cof f ee "$0piefdfabi fkforffy bidnddd from BRtidis Jéds, Sildh aBhitrdgii akataisonafioxide brestipe gasbsi el Of
from 60 [ eixtufes@heredf, WBidh wilircadse G. reduloiibnin thé dersity o thehaffecopikiueraad kiowdtlexbikty aed
usi ng a cesntrairf tha fieedl cafieé preductdensit, Susly pastiiedtipn alsr wipa incaroduting impreged: salubilify fnd
Pref er abl yigs gueffectcar ightening dwecolbeof the drddpainbatih usefuk whescdesigringnew fyresot cpfies

M xt ur g, i srodetsivkingthe giiteeasziormpanenti s t hen t hroughly mxed in a restricted or
com‘,_fned ar dmadgiion raromes sanhecaddal sithapwith| the gagification siep. o Jepargtely SBWa@é’V injecting
transi ti oleampmas Hlorhemisyreraag thgn bomogengusly b'°"1*ﬁ%"@d’f"f“§% i dasiable in-ading aroma to

prepar ed fadenm thegipmeasatirg pffeghqn %%’Eaahyd’@ﬁ!{‘ ?'i%ﬂ‘a“ P&?ﬂeé'f‘ﬂ'téhh'%{ftf"@i”’?‘f’? f“g:pl ng
aroma f r ofi9nfinpd seaemaa%the't ‘EP°“§?:5‘9%“r'" a P{é ipn2pd
fallingsf PWﬁ @'9’3 péT"S'F '?)’r°°8 f tH‘ 1"?9 glﬁ s an cools °" §st°fa| n
a solids er ":;fe e extr F’ cted
tO t he FI an l'e }y fOl' O?CJS J&F Qgropl 80 ;Vﬁrﬂpt
I's rai Sed t n& ﬁn d th rhifbid u§ £%Jid
which is faoyai khnig r,ég ucts. I n accordance WI

prefer raed el‘% 'allroﬁ‘\aQ StaBiiifed ‘?r{‘&oﬁbepb‘lﬁ Bétle® thraEtQ)f inheP ¥ foddghizddSway® TRE %fnﬁ ed
t 0 45% sobje@siettbd graﬂagcg ni2d& Wh\g. conventional coffee evaporating and
strippi ng t eGbRbHIY YRss iEPhrti@aAy RIRble ¢ pfolRting>ehd SaliliziNg Yiatthal 40 B@tstic fdverel ahdl a
vacuum tr iangs Rhkidroeiy 8VaIa6d RLRY cokies. APsivently} tHEoHRR| sbidis cortenpofrthe molten fliquidghase
evapor at € uRday plassufecdliowsN@pid finatdh GA horecyeRedlY arodiétizenmidursebhjcht dag be drhhexiately
ext ract®i sodkidrtd pifperh FransitiondoLcotetnmititecntioeglass witl lebssthandopsdossnge preferbly (3%,
evapor at i aml prélemblg dess eiren r28%ecidsseoftvolatilé ajomas ptionpllys inert] geshmayu b ingorddated in the
Fi | nt r ude rrofatizydrmelt ieediachithe wiamaedgaingt oxidglior foyadiugtrdansityy andimprove splubility of e finaf | | m
of ext r acicoaind metter eoffegaiasat Ance orel. thetcalfeg alass aah thon beybrekes infgaihe dagired sigpf ect a
doviqwar g s piSultablef flayets BYd erarmasnipciysia aEAmas cene?teﬂ:tr% aﬁﬂba@wvu&ewreﬁ CQEIGH@Wﬂ%r d
pattern vaQPﬁ aropeHiomscalipy @digct: Rmetimes rcé'!%’ "P“at 3'|°T“ 5 P%nﬁ‘? s{)

t‘ Ry PHASY KPR S

the axis (‘ch“'ﬂ'ﬂémf"ﬁf gnd a"F|°Fhﬁ‘sk"8‘f’“
?’F??g%‘a ?Bﬂ‘l‘i“ % v #rn from50 to

€ h 78 pqlloidghgofies, cpn,be
[78(r)r]rp\r,1\1mwe %‘Pg"%vf' ng ¥ 3R, ngudsd §o PﬁG?@t '"‘Pm'c’"(‘fvbipf’ee eftract. Steam

of 35 t® (g (343 to 412 kPa) is appli ed to the jacket of the
evapor at or—vm@ﬁl—e a vacuumof from7 to 14 inches of nmercury (24 to 47 kPa)

is usually %R,ue‘%&a@&heh R 5‘%95 hidfadod @@ MiweilMBuse¥ BRAE 85108 naving 8 B b ANRIE
at mospher i;; AB¥ul Somét? bf RERY fhrdaﬁt@aﬂ TPohlvbiahbtrid BEHRE bakdddloR bhrd? BloPWbRE!L ] C
to 130 [ elphididerer Mif sG btfalioriMoasl RN PoB2 FBWIE7 nthe 56, WA Wad purkibtilid bangl & BE3.4

Wi pi ng %¥f ikt 028 géMeLiGd Sfeddrsiitefiadditla MdinbStadghtan 08aRENEKG. UB74080 tat Diensity oft
concent r atpigs /Al was Melordd ArtBots0bitriider ap 086 asb (0/249ds¥8)! Theadramd d&lB8ly S@dtantl vas A
25 hi gh plpassitied tg8ai afpiajoss Sndibedorhaienpsaive wadteldas b madmhum vid*ch can have a
Vi scosity ofTheoffee vab putesieditBOudhCbatrels fof the i1  banfell &®GdeRSThe b riewmpetalues zones were
evapor astsorcontrblleddcewhiewhealldwillbdbnd'giousank or area is added to collect the
concentrated extract adjacent to the evaporative section and prior to the
punp. This area allows the use of the gear punp to deliver a variable flow
of highly



concentrated fluid to- mxers for the subsequent aromati zi ng and/ or
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i s not so hygrsoseeps apetasitat 0t rom andexertdsiet5e0- 590 imderadsi Tie Sherse Feres kepsthe peligns e
“of i he ngj stoffeecat| 7580 andi 89nC ueseettively. Fhacismperatye cpirolpd pissadagior; sectipn; was kepbpl 42 °
the cof f ée andxcofigecmelis emerspd AR O after) ap Fygrager felogtiopyime ff 4 Jp# ﬁ@"%easTﬂen%%% Rgts
m xture. Th@°§ §U'¢k§!f1?ﬂ’"€!'9érbaﬂ? gas¥ni form y bl endedzgf rom variqus such
as nitrogen he extrudata was Qoup ”?W°"t51 é % sh screens, blend Bt sbray- rie

coffee powder at 10% glass to lO% spray-drie mate and allowed to equilibrate.
A four-month accelerated storage study confirmed that the product stored well, aroma remaining
trapped in the coffee matrix for at least 10 weeks at ambient and 9 weoks at 35°C as measured

organoleptically.
If desired, other products can be prepared with different aroma and coffee derived material.

EXAMPLE 1l
80 ————

A lower density extruded form different from ropes and sheets was prepared by using a gas injected
vertical tubing die. In this case, a C.W. Brabender single screw 15/1 L/D ratio (0.75" (19 mm) diameter)
extruder was equipped with a 1/1 compression ratio screw. Soluble coffee (8.5% moisture) was fed to the
extruder. The three heated zones were set at 75°C, 80°C and 85°C and the Brabender vertical tubing die

5 (11/32" (8.7 mm) OD 9/32" (7.1 mm) ID) was heated to 85°C.

The soluble coffee passed through the extruder at rates of 2.0-34 Ibs/hr (0.25-4.28 gs™") exiting the
extruder at 80-86°C. The screw was operated at speeds of 22, 33 and 40 rpm and 300-400 psi (2.07-2.76
MPa) pressure was built up at the die. The melt was extruded onto a teflon coated belt operated at 40-60
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m'xturés thereof, which will cause a reduction in the density of the coffee
m xture and allow flexibility and _control of the final coffee product
density. Such gasification also héP;?éW’ BlBadum ng i nproved solubility and
has an effect on lightening the color of the product, both useful when

desi gni ng, n\e%ef s&ruasae%r NI B Sl Sudack Shd I Sracd. FREPRBANT -
bE AT g ; %a@fam:ﬁdéﬂﬂnﬂawdt(&bobﬂg Ogﬂ'r?d)) Huﬁlﬁ& ffﬁ&fe‘e‘tﬁ@ codidd

In additi
separ at el Xlass% fbs Had %éﬁllé/ﬁ}ittﬁ%llﬂgat whéh BROKBN TR MddRbIR gbditimdl IpdrtidisstvhiRh drelehifimely
honmogenougdibieli ﬁdildbtg‘g he m xture. It is desirable in adding aroma to

redu\/esthe tenperature effect on aroma by maintaining the aromati zed coffee
at hegdwienperature in a confined space and then cool the mass in no
nore than three mnutes tine. Thernal degradation and |oss of the aroma is
prevent ed by\ C-3D Ininh gorbtiting I'wih iscrownextaitiex tresnyfaciréceby Wembrsanf difleidatert Gorregién was
orifice obsedé&rexestechesetasti ces when shaping. On exiting the orifices, the
cof f ee 1erel t Beginnirgl at theofepdiisdctions opaof the efrews: wasafitled with dP48som ok corveying: 9'9'@9"}8
t he m xt ugredually redecingdipipitdhyfrasp 60 awn toi 267 mm; fallowed tby free sy okallematinggqmam ek | s
i npor t ant handedcennyeying @nd esusal jelempnts, tiollawegehyt a h?@dqdd?"ﬂ?d!"ﬁé" glstho extrydes disharge-
case, we {heciceprlengthtefaledy 1158 ﬂ’féa"&r“??rfét"i'dfé*d’déﬁ“lef‘ barelf; {‘ h'ﬂ%ﬂ°@%‘ﬁ?§r?8 ructed
pr ef er abl rﬁPtﬁthﬁ%A%%HB@a&W@t“’%@tH F‘é?‘é‘?"ﬁb‘[” hf"h h ?f%’“ *@'9
using &1 ?Jf"ﬁh?ﬂf befl g’ eI,l
Fafnle% doresﬁ 8 d rfs oeb |ch % 8a % vhs rd e nlques
Tu er erat W|th barr f asg

can beT?‘t f?és
ways. e Al I a e a
par ti cul aF’W il @gm ?arme%a "s 9 ésr\‘gd : yea ﬁjﬁ“ﬁﬁeﬂ“c

flavors, &? b tﬁeh WQQ' %snen %raae

soly_ds “copid % R&st f tl'ﬁ'd"wet{eguﬁo dét emH 8hd RéafeaSwinn t?iel&ﬂ’&lef &P bokn

formati onpgi,, TR Qhisturd bRHR ieZdidwdd 2 HimBerdfie 61238 21 (198 0) BRERRY atvﬁéo)éuty
cool ed t Ooﬁé‘eég@&hnp%.s&t 230 Pad)) THE nivipdwasQhdidiesolidiel td Hbrfidee gl ass with |ess
than 50% | 09SsecHar st Was i dgYthe3Siie extitlieRdie b&ruplany chridfibns! Misnfeadpowdesia te

vol ati 1. sdconBst dopdistaandt|50%, by Weight c@rvfercially aklditable) eayEiibd pavetier (thel $amme as used

ar omat i zegrevigsly); 25% [by Glsighi cotnmercialiycavailabla geitrosst at 0%i roalttire and 256 Bydyeight cabemsd t y,
and i npr oviellysediletie fractoge edlids td.38d meisture.0Mdter cvasradded torthecpoiviierdblegdl imdmirel @at @ ratrool |,
the cof f eshigl preducercmmixivesrat 6% rivisike The melb exiting thealis wasdighder irecolegand didhnas seliditw or s
and ar omad # britfeugiess driovieyed et dnd dacken This dast wasceontinuedayaregually rredlueing the @mewrtt ok
gr i nderso gaster agdeshig theraofieedrermpraesic sugar blend. Ahepaintwbere ap waler Was dded 4 tha Adruderomas
from cof f &he rest exiting tha diecqoptiged to\badightrin apiesnEls mbrirecisg agpeirtre RhbGh HOOR'ARESSDHf
cof f ee ar WA adder)ra tapegrature qf 2354F {11376) apsl » Wscosity SAPOP SPTRCissr(2 8, Pash and s ofty s

col | oi dal 2*Ypgk¥e, can be di spersed and encapsulated in the nelt. The

ﬁE’”

fol l owi ng_e s are intended to illustrate the present invention without
limtig i MPLE | Sol ubl e spray-dried and aggl onerated i nstant
Maxwel | Hous r / \V i e
content o &P jy ie %Eu}i j;g ngﬁ pﬁa\(rin:%gje;aggrﬁ cga&‘m &f‘d}i&rﬁ‘* n@g .s{EB &cﬁr&g&o,
bar.r el Tr %eds EJr ifdMnB féufth @Y ﬁ‘iﬁ Ha” & bt Mﬁ"kr—mmer&g& mSK

37 \gn 549/ Swin- xirftRe MRz alffatetds 148 Bhr @8.6 gD ThY extrlibief Scréhs| @ning kt

Li qui d COhpRRmALEONSY N8 Gfditing catiol PORAF thrcattd b ekifuabr. &atePat.qs&edeo b, &oftés MQD at
a densi ty pervedd-tsix@ skt BBty ot theleltudertdf & raftodf 15130 @ihr 0167 @s S pwHidhad 179 (Wate2 4
gs[err]). cdiet ssean thipowdaiaedsatat em was pressuri zed to avoid aroma | oss and
t he aronma t enmp ebitse Lniedt isvertrutieel throtgh acaabtiengan rshapbd, 2anfigr figw @e 18 Hrehesoft52 evm)ds

pr ocessed widir adghavibg b opaning ob D.00shichbs (Lt me) fram iScigntifie Protése ad Reseprch.dna, ot
zones wer Sohéset,chawt Jegsey.clile dis puesiire sc35d Ipeig (%2 MBRnThedghstiosti af igaffee gnelt is putled)

354 810 Biromiherdig byh\w20" (GQ8tnore) m@elfap'iﬂe ({ogtpnp us s@el(npqg@@glt conveyor, Mgigl No. 731, with a
40 8 belt speed of betggen 50 and 200 ft/min (1.02 ms“) the sheet is pulled from the die it is stretched to a

thickness of 0.001" (0.025 mm) to 0.005" (0.13 mm) from an initial thickness of about 0.01" (0.25 mm) to

so 0.05" (1.3 mm) resulting from die swelling. The thin continuous sheet of coffee melt cools rapidly to

ambient temperatures along the belt and forms large, brittle pieces of coffee glass which are shiny on both

sides. From the belt the large pieces are fed to a Model N Urschel grinder where they are ground into

smaller flakes. The small flakes are then screened in a 12" (305 mm) SWECO vibrating separator. Particles

that fall through the top (8 U.S. mesh (2.38 mm)) screen of the separator and rest upon the bottom (20 U.S.

55 mesh (0.841 mm)) screen are collected as product. All flakes that either rest upon the 8 U.S. mesh screen
or fall through the 30 U.S. mesh (0.595 mm) screen are recycled as feed to the extruder.

The screened flakes are dried in a Jeffery vibrating, fluid bed TMV 12" (305 mm) x 20'6" (6.25 m)

driving and cooling system using hot air at about 185°F (90.6° C) and 2000 SCFM over the first 10 ft (3.05
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9 ' ' 60 10 - » 36 11 46 10 The extruder
operated at a rate of 85 I b/hr (10.7 @kerr and 64% torque wth the
screws turning at 60 rpm The feed 5?8 #81087 e honogeni zed and nelted by
nmechani cal heat into a coffee matrix. The product exited the extruder at 88

[ ﬁr rjc a“g 6 1R sydhdd] Sina aﬁm%iﬁ%g rﬁ LRG0 &Hﬂﬂo‘%ﬂ b0 £/ 4}'. A SlstotPR @&f{ag
The extrudg] é?de}ﬂ‘@e%m%% f bmrrﬁﬁlﬂ# id .laq 8{6' eru gvﬁviﬁe LQHE:
brittle CO‘;{?&E hoisture! g F:rgﬁle g& ating
retention atator® PR IeS Hafdall thé b?s tﬁ’é q{-?é%ﬁ?z S%%nﬁi?&:'ﬁééﬁ é/ep?ratGﬁa%d rest upon
chr omat.ogr Qﬁ&bd&&h@ nﬁbs@kﬁra@@mﬁaﬂ st &crldn)RFeéofiddioh @s proticp! €s of feed powder

spi ked W th t §sardtol 88ubl §FBo pdwdbi) Simitdr @b b ﬁaﬁ&ithé Satfubier, iS Hile8 G a FiWml MaarD
aromat i zed d@ider @steerhiReliMath tSScRoREa MBKYE fla ribbBEDLIBHIBCAR @ Wdtie of dbustI7\pads Fowaéras B Ng
a sol uti on pafts fidres. TheTpdwdertiakef mistura Mfetvintocthe 10706t (308 rih) diststerdowdr abjgiokheratof Vi s

t he cof f ee Sietalbssamnwaght Redbr ai0d fa@Iof aliout 250 by pei/rg3 15 gs—Hf Stéerrténteaasttle aggivaretatovigas
sweep. Arv Eonw,i twocdretmebimazzten at @antoteintateadf dretwaers 126 adl §00 Iblars(16.B ahdh@3.2(Q@s™") and a
vol ati | es derdperatae effabout 2262 (19At ©). &n didloved about RINQ SCEManh475nF {24843 is directed down
chr omat ogr dfyhtoweruirqoptel plehunh ohithe laf@igmssatdsoftip aifdeavest e towphat abpw (280 TFetit4TC). gie
obt ai ned corpdariieke fiepd ogiom t?ﬁ foHormhioghinyt spgikiingl @qurﬁkn@gsmqrﬁt% ghe.goaipmeratags
(559, aggl comeyask fropnthg tewer g %9&%)“0!% sqreqpgry Mo g SAMALSS ujp a CFWHB" vibrating
conf i gur &t |‘E9ﬂ"°&5‘?’ Agglemergje thal fall | ’ﬁ"l‘?f‘é’@lt?p @Iuesaﬁ‘ie %‘i"@?)@cr Bqn the bottom

fol I owi ng) § Bsa@?@%wd 'f‘» 8???°§|° FPB ﬁgg%fgj %‘p'g%:%r

stream seal §ﬁﬁ'
ext ruder sélF( rﬁj 0006 (3

K &/AXA"HJ 3jgout 200015‘?)'31t ) o system oan
40 e &isc £4153 448 e.ﬁo.st@s%m 35 Bidcd THY priRiciabl” €
in a r| bbor;i ggrklm ﬂ to a Brabender single screw 25/ 1
L/'Dratio extru er w a (19 m’r) di ameter 2/1 conpression ratio
screw. Lisquhdmereoe coffee rrade in a manner taught by U S. Patent 4,574, 089
was punped Tnto the extruder at 0.05 #/ hr. The screw was operated at 50 rpm
and exerted 4hG&iedd idvebliigations gore madé) asing thee WhinsrePflaiddne 57 rep twirl-demwraairidenusing fah ee
at 75, 80 asdncBUsy enm)lantar dis havigia\0Ei0§ incil {0d3 men)disropéningeThemnrfigaritiop df ttie extruder
adapt or seds piean invthe fdllewing &ble hichagivhs deftéreperatmed prefileinead)eiitha ti0 8tians of o> exftrudar

an aver aye andtherposition of thepoftep febd, Mtep omgxtiact eddition Hpeacly f4se the fiim) was drawn|dewn in size
qui ckly f orkyi vling therfilre avey gimthe. dieTtca retetgreaten than \iig exiigspeerhfiom thedia-iGjim (thickaess

m || using t@treen! 05 mis (0.03% tod3gmm)wererpgieyeduging thgdrapdoms eaBpyerPPPese powder at
10% gl ass to 90% spray-dried material and allowed to equilibrate. A
four-nonth accel erated storage study confirned that the product stored
well, ar®ma remaining trapped in the coffee matrix for at |east 10 weeks at
anbient and 9 weeks at 35[err]C as neasured organoleptically. If desired,

ot her products can be prepared with different arona and coffee derived
material. EXAMPLE Il 50 A lower density extruded formdifferent fromropes
and.sheef,s was prepared by using a gas injected vertical tubing die. In
this case, a C W Brabender single screw 15/1 L/D ratio (0.75" (19 mm

di aneter) extruder was equi pped with a 1/1 conpression ratio screw. Sol uble
coffee (9.5% noi sture) was fed to the extruder. The three heated zones were
set at 75 [err]C, 80 [err] Cand 85 [err] C and the Brabender verti cal
tubing de 5 (11/32" (8.7 nmm) OD 9/32" (7.1 nmm) ID) was heated to 85[err]C
The sol ubl e coffee passed through the extruder at rates of 2.0-34 I|bs/hr
(0.25-4.28 gs[err]) exiting the extruder at 80-86 [err] C. The screw was
operated at speeds of 22, 33 and 40 rpm and 300-400 psi (2.07-2.76

It include
ient cooling

Qdenc e in

50

55
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MPa) pressure was built up at the die. The nelt was extruded onto a teflon
coated belt operated at 40-60 9 EP 0 354 810 Bl rpm The extrudate
formed tubes with a dark outer surFROS54810 81 gl assy dark inner surface.
These tubes could be inflated by pinching the end formng a thin walled
(0.003" (0.08 mm) bubble of coffee. The cool ed gl ass bubbl es had
fragile/brittle walls that when broken formed |ight gossamer particles

whi ch are ext remeﬁgn;tl"ubfe Ynzhot wWater.2 EXAMPLE |V A C-37 nmcorotating
twin screw extrud@gsimnuf act ur ed by “Werner and Pfleiderer Cor poration was
use%%osexecute thesg, tests. 10 Begi nning at the feed section, one of

t he rews was fi tte?i» \&1 tb ]:’,045 n‘,?n df Coriveyl ng el enments gradual ly reducing
in pitch from60 mMmTo“26-7 mm fol F'oweéd by three sets of alternating 10 mm
| eft handed convew::jand neutral elenments, followed by a handed kneedi ng

bl ock at the extrudeld diisghariggs Fheisgiew | 8ngth total ed 1158 nm and the
extrudef® had seven & §% & ﬁat%ﬂ"n-ﬁg ?)r&‘r‘f FFe was constructed for the
other screw. A sheety ‘“e LmrLuf actured py Haake Buchler was attached to the
extruder di scharge. 4 TF’u $* d"e had a%4 3 né&n (102 M wide opening and the
gap was set at O. Q05 ch (0.:13_nmg . ;The di ezal sogcont ai ned a pressure

t ransducer which 5E’B @ g%il:ﬁul:&tasoraﬂoﬁ tshe-’e]l e visscosity by standard

t echni qlies based on"the pressure Toss through the§d| e. The extruder
operated with barrel f(f§ & F0%¥ err]y FR(21.13[err]C); barrel 2/3 at 95
* F (35.0[err] O; e/ 7_ (d| sgharge) at” 212 err‘] F (1Q0[ere C); sheet
die at 220 [err] F.,g. ét[:em'] Crt & (:am’.rérﬁl aFI a¥ai | abl ¢ spray-dried
powder gt 3% noi st iFE? vids fetf £6 thes C"37'"’rrm‘o§)er§t| ng ag a 20 screw speed
of Y15 rpm Water was|i.ntroduced fo.the powder-~ingbarrel 32 at a rate which
produced a m xtureg 35 6% “nol sture. “Thé wet Cedi poWder wa§ m xed and heat ed
within the extruder to forma honogeneous nelt? The nixtare exiti ng the die
was at a tenperatu&gégf"?ﬁ -[”er“t;] ;Fa(:113 -{"eﬁt] G) sand had a viscosity of
2600 cesatipoi se (25807 BEsFS SFhé=n¥ X t=Gr &° vigs °ra.p|-dLy solidified to a brittle
gl ass. A second test vag ran =ushn9=the same exdruder/ di e-set up and
conditions. The feed pawdas InIEheE 25 F8PoRd % &t consi Sted of 50% by

wei ght commerci al Iy avail abl e spray- dried ,powdt\r (Et he s:aﬁe as used

previously); 25% by weisght3 comercs algl yE asfai.E ablie gdext roge at 0% noi sture
and 25%by wei ght contér- ~ti%l Fy Avarl abI¥ frugtpde sold ds at 0. 3%

noi sture. Water was added_to % he powder3blend {rf Earrel._a § at a rate which
produced a m xture at=6% Rbi¥t dFe"® Fiesfed™t =éx§t:_‘i dg th ie was lighter in
color and did not solidify.t® asbrittl e.glsags but ¥st ayedisoft and tacky.
This test was conti nLLeds-bQ Fadfagd \Ror pBES 48 $ he fanodint §o£ 30 water added
to the Cof f ee/ nononeric _sugar; bLend. ;At_the poirg 3 et d aotwater was added
to the extruder, the melst=ExjdiA0id e Bre,contirudd td pE& Eight in color.
This mixture had a [oi sture o_f 1.8% (no_process Mdt er® d@dded); a tenperature
of 235 [err] F (113, [er,,r’] =E)., R a vissebsid ysod 2550 Lenti ’ﬂ)0| §e (2.55 Pas)
andwiasesoft and tagky.""358% EXARPLE v A® spr 4§- gjrj ddyspluljl B cdf fee powder
having a bulk densigy of apout 0.25 &/ cnferr] armiazndisguie af 2.5%
produced by convent ¢ onal spr ay- dr§/4r¥-‘g techniques 2 6 Tadgte t je hopper of a
K-Tron gravimetric feeder ,sThe K-Tron unit feegs thé :dergyfdrl;ed powder
into the fourth andg Ef) figns $parrels of a Verner- ééléie%egr 0¥ mp 40
twin-se#ew extruderz Model No. ZSK 57, at a rafe gf $133 Ebfhi ¥ 18.0
gs-[err]). The extrgder, sgrews turning at 1073 r¥p Ecinr:‘!vey-‘-t?né mel ting

cof fee powder through™the extruder. Water is |5u=egt§:d= ifnwod thd coffee melt
bet ween the sixth afd séveBth barrels of the ekt d@ders &t =a8r'ate of 5.30

| b/ hr (0.67 gs-[errf)*wHiich is 3. 7% water cont gb t!‘g@ powder feed
rate. e cof fee nel t§|I;S gxtg ugeds t iy ogghg agco irﬂ é‘agﬁry‘ gl 3 | am nar

flow die 18 inches (457 m) in

55 EXAMPLE Vil

Two granulated extruded rope products were made from spray-dried powder on Werner Pfleiderer ZSK
57 mm twin-screw extruder. The variants were a freeze-dried look-alike and a roasted and ground look-alike.
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45 w dth and havi ng -an openi ng of 0.005 inches (0.13 nm from Scientific
Process and Research, Inc. of Sonerset Nﬁﬁﬁ%ersey The die pressure is 351
psig (2.52 MPa). The hot sheet of i P 384 is pulled fromthe die by a
20" (508 nm wi de Kanflex continuous steel nmesh belt conveyor, Mdel No.
731, with *EgAﬁreﬁ%&St'&f bet ween 50 and 200 ft/mn (1.02 ns-[err]). As the

sheet is die it is stretched to a thickness of 0.001"

(0.025 m‘r) t Ocdndd QRxidd Gas Was Mkted infMetdRirdddi Batrdllto Edhirst GEIRME coMdr, A Slibil. Pre'key
(0.25 M)  t@nirbvaridbidd i this bperatioh erb Ridldlute, RBp&rEtENE) gak & i rhtio]1ghd thetRgiebl bifnixing.

co n{ﬁ” uoys b eRtudé fscrew blofs clitér wads @Ad WhichaHRdvidby a fddd @4 biaiiking il & miad meistsinad adNg
t he el t antefbiytow RMP&aturd pidil | (SeelixwRs conditiohp The Moigluargatiol T.0%awae selbxitetlin on
bot h si des.vislr o et fie tHatsraytdiied taifee) eonfine @e bydrslezath @dids.OThis ndistied ledél, (dopg g the
gri nder wheneroliddetymperaurg patildyisldeda seltvithethe Fiphi lvieepsityTleedisnersing ted GRcgasane for
then screergodd éxparaiod 2t th¢ GIOSThaP)od@NE@OWith Minimal shynkaemandzpliapses duringicedling Thirad
fal |l throughrytdeeushogru¢t@redroBe wasiotmed Whigh cond) be gseund intp affeczerdiied lopigalikg form baying
rest upon talew demsitycand @ opdidegiee giFolubiiish (0. 841 rm%'!) screen are collected as
product. All Theafiesvas A6 evaﬂwerfaqeegttant:ﬁow't'rt@o 81¢] @28 mpkiaraqier olgs. cﬁs the, fqpe

t hrough t hestramis @xitad thegdia, they) expanrled;i about, 5485 (154 mm)} @ i éﬂd ‘él%’e fliany aygy peed
extruder. Taquvalent E’é‘f’ﬂeﬂie pritapeed °<§.'raew'E?r'T‘ idi J't?ft

% h?tlua?n eI| ux
TW 12" {30y “'9< ““ FP{’QQ %ng e&‘t’ s éé ?{? %T n q
at about 1 :
e Ogggjg g fi% g’"r]t‘i‘ﬁ'{f °n§§% 2838 1d:8é 8 ge&r éSI cence téhrsz(% n

over t he | a ‘ih
drying sy stem 0 bout reqU| red to reduce the glass noi sture

cong ent to %tcé},dﬁo/ﬁsrml sture. The glass is collected and re-screened

using a 12" VWECO vi brating separator. Particles that fall through
the top (8 U. S. rresh (2 38 mT)) screen of the separ at or and rest upon 5
the bottom (30 negt S5&5S T —U—S—StTTEEN) _are corfected as proaygct .

Spray- dr eed sol ublle ‘%’WP el FofMiier  similar’to that fed to the extduder, is

miled in a Fitzni|l Bambbdel D gri rldedackmderbgers (néx ¢d Bairdl fernime® FlcEedned
flakes in a ribborf prender at a rfat )arts po { parts

fl akes. The powder|/{'} gke m xture |sg Ltegfq%%:ﬂ 10 2)"%23% di anet er
tower agglomeratorl yra a Siletta Io;s,sa}d,%\qgg 06) feeder at 224 @dep df about
250 | b pé&r/hr (31.55gglerr]). Steamggg,egagggss)aggl oner at optavikep) 14 one,
two, or three nozzleggat a total |rahsadfs espeen 125 and 5899 @a83) hr| (15.8
and 63.0 gs-[err])| agdo,a tenperaturaeﬁr#@,hgsr@anS [ ezi5)108), #10@@ger[r] C). An

ai rflow of about 24300 nd 4 C)— S dfrecred dg t he
tower fromthe plgn gq’ﬁd °§41gat%ggl 'l 32 4, r at
about 22% [err] F|(gi®Zefd).. The p 200 -2 93. ¥R &gl onerates to fjorm a

shiny, sparklin e agqro =Aeved from
hetounrd schar JolR kg C, 200 OB o S SRR A op R AP T S

LAAA A e IJ

Cardwel | vibrating ©asiniesierveyor . Agg'foﬁﬁeft’“m@éc@m f‘PaWBa"P'rﬁGouqh the top (8
U. S./meshy (2. 38 ) dasSiEa61Pradithe ' [€S b PEIOA ek MPapOt t om (30 U. S. nesh (0.595
nmm) ) screen of thg Rotex are colljfct uR product—Aggtomerate th rests
on the 8 U.S. nesH PFo%ARE) scree o 193 RAMY) | through the 20 11 S gesh
(0.595 mm screen |i scredtdrquet ed, gy oamsls and fed as recycle to the

aggl onerator. The s ened roduc a nolsture orf aboul 5.5%}fis dried
|gga Jeffggey V| br BI %I’SS?UII’I |pr| hnrl Te%ﬁéib /in: !".“.".A x—20- 6" /R oY~ dryl ng

A~ JUIE —5 = au |

and cooling system usi ng hot air at 20 about 195 [err] F (90 6 [err] O
and 2000 SCFM over the first 10 ft (3.05 nm) of the system and anbi ent

cool i ng ai r Reasted ane @Ground hopkatieN over t he Iast 10 ft (3. 05 rr) of the system
A coffee residence tine in the s stemo

Aggl oner &t e d| §‘E-'H%{r EF'"'° ""%{B ” ° ?Q'T‘ﬁ? 8"°dj'%°]?8'l$5‘F ﬁ @ 9 '8 geffep ratio

ow ¢ te (2
P:]\C/)ggf |t 92? ;s ess orosrégg 418 ca ed the
ext ruder usteﬁ'?a‘ T |s |s ' %ﬁ "se s' g@ ’&% g‘& "i o
mm) die r uder glven 1 n
fol 'ow ng t Qllarygz% Je %d#cﬁ%%&'ﬁ H&l@ahﬂ)r el da?seé Qer% Féuiréa§ thrbdi® telurschel’

sections of g&nﬁ& £§ﬁM Slbw:
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30 and the position of the coffee feed, water or extract addition. In each
case the filmwas drawn down in size :t’)garéulllng the filmaway fromthe die
at a rate greater than its exit spE MBhe die. Filmthickness between
1to 15 mls (0.025 to 0.38 mm were achi eved using the drawdown conveyor
speed. 35 40 45 50 55 EP Q354810 Bl leorr] fTerr]l [err] [err] [err]

EP 0 354 810 Bl Freeze Dried|LBask{alRollee |[C&uiydllegpwrilde gas was i njected
into the extruder barrel to ¢ontrql S#fémadi ty, color, |and solubility. The key
control variables in this opgrati 4n wer€ gpg-e(nw,ﬁm)terrperature, gas to

cof fiee g§atio, and the degree|0ssgmi|xi RY. 53/16’*(@7@%&6%“ screw profile
chosen was one whi ch provi degi &d gqod odedl 346" @vekmp While it al so

mai ntai ned at a relatively | ¢with effpemat yr esp@adimng ([See extruder
condition). The noisture tar¢e$th0f 7.00% |wasnimed ect ed in view of the fact
that spray-dried coffee contans no nyarOI yzate soltds. This noisture

level, al On@’rhW Foﬂ s 285 Kb liél'dué#i@ eeRér% &gm%b orfd (TE4h miy! h
th ht SRE ﬁlg a
e i o Tﬁé reBrttP m%?ﬁfgr%é aEbithiFlove S "?99%68 G ™

cool ing. Thus, very porously- structured rope was for rred whi ch coul d
be groundJéfmyqau?d geamg@rygl-raoe@jnoh@ok ali ke formhaving a | ow density and a
good défree of solubilrty. The die was a 45, variable-face, strand die with
two 3/16" (4.8 nm d| anet er hol es. As the rope strands exited the die, they
expanded to about Fr_ar T t a speed
equi valent to the = m'?&géf&aoh (It is
interesfing to not eDtyhlatAlrLTpmm. 1Fe(aO) ng '» 19&@7§)| e| thel9adpe® | pst about 1%
moi 'staure.) Wi | e oj Drying Alsdblpcity tfifely. (mele | cob% €@8i h a s¥r@98)of [ 1i quid
nitrogen. At the enHeesfRaiehlbhiigsT), the rope80Réfle |aid (78M a| stainl ess
steel table for furﬁﬂ%‘?""‘??o'@'r'?-ﬁg’ 5060 10 ni nul®s) | bef ore bBBng| br oken up
into 2 to 6 inch (5f°‘{"69‘1'5§9"PP? i@ces andpEY ed They®3{4-3 g&gnd inthe

Ur schelzs Model N gr ﬁ&%‘?e"?%“%(ﬁ 939G z¢d in tHe 8" (457 co (-8 +
24 US screens), an Mgisturerin; e Jeffrey £l il hpi affprdrsﬁf’gr one pass).
20 Extruder Condit| awBtu@50ut, % H0 Tenper atair e| Pr 868, hep&rr b| #
Jacket Tenp., * F [[err]) Barrel Tenmp., [err] (5.05r an{i pdss
City Water, 65 (18.3) 77 (23.3) 2 &
Chillerse 40 (4.4) 63 (17.2), 92 (33.3) 4,
Heat er #1 prodi @ EdaRligtioR)and Analysis 222 (106)
Organoleptic and Visual

% The finished products were tested to evaluate the effects of the various processing steps on flavor

quality. They were described as being similar in character to the spray-dried powder which was used to
produce them. The consensus of the panel was that the products met all expectation for flavor, quality and
appearance.

80

55
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30 ‘ 58&6 - Heat er #2,195 (90. 6)

212 (100) 7 & 8 Heat er #3, 195 (90 6) 209
(98.3) 9 & 10, Heat &P 0354 81981 90 6) 215 (102), 210
(98.9) Powder Feed Rate 66 | b/hr (8.32 gs[err]) 35 De
Tenp. Proguct Attribute@00 - 207 [err] F (93.3-97.2 Q) Liquid Inj ection

29 gnmmn —o-P—%é%-coﬂc extract, front of barrel #3 Gas Injection

2700 cc/mn of [err] gas, front of barrel #6 40 Gas | njection
Pressure 220 PSIG (1.62 MPa) Screw Shensity 100 RPRo3orew Tor que
70.8% Dig Pressure 295 PSI G 45 gfasted aMoistumed Lol ali ke 50

Ext ruder conditions were the sane as for the freeze-dried | ook-alike,
except for the Freeaze Qxiedk ratio. In or@edlto att4i-Ala sligkBl-P speckl ed,
darker product, loek-pdsiket e was controlled to a very low flowrate (25
cc/m. This resulted in a nmuch denser rope than the freeze dried, with far
| ess pormsity. RoafAtRd & Exapnde tenpera®eufd in thé-Patter extBr®er

barrels to rlselﬂqlﬁg'rﬂlll)kq-ir 10 [err] . l\/bl sture | oss upon exiting the di e

was 0. 5% Th|S|sto be ex ected si epor0|t, | ess and since there
is nuch less [eMIEfas 55 é{g %Fd‘ésf‘a F'rég‘& . Due to
the smaller size desired BR¥S} RE®bok-al i ke, five passes were required
t hrough he Urschel grinder asthoy@ below 1 EI;035481OBl Pass Rol | er
GQuard C earance Setting 1st 3/ 16"2(§S§

2nd 1 3/ 16" (4.76 r#ﬁl%%‘e° /16" (4 76 mm) 4th 0
1/8" (3.18 mm) 5th 0 m ni mum 10 The product was sized in the

18" (457 nm) Sweco screener using -14/+20 US screens (/0.841 mm). Due to
thé\_Lower %@Hﬂé%"(ﬁ the R&G sanple, two passes through the Jeffrey

fl ui d-bed er were required to reduce the noisture to an acceptable
level . 15  Jef §drigyof vbdiightibaCveftf thadio Usiithe WerMEH HiibiadHsr ZSRISH imim @im-screw extruder using
Freeze Dri @M 18-ifdRasd7emmi 14 b Refding a 0.005" (0.13 mm) did ey Al fa theMpled dfe. Fhe
(err) 2 cofigurktr offthe extruder is givEin (R follByind lalib Which gives Yelteipietature dréfilerin Bach of the
(nms[err]) 1b3ediibhsdB the extruder b tHo(hodfdh oF the doffea feed, dakificarion, wgater oeextrhdt addition and a

60 (7.56) general descriphith ¢f thelpiddud®esi dence Ti nme, Drying, sec. 135
135 Cooling Air Tenp., [err] 65 (18.3) 65 (18.3) Residence
Ti me, Cooling, sec. 60 60 Moisture, In. % H20
6. 16 80 6. 50 Moisture, CQut, % H20 4.01 5. 58,
1st pass '
35
\__w/ 0
45

50

55
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EP 0 354 810 B1 EP0354810B1 EXAMPLE | X Crystal Formation 5 Br own

cof fee extract at about 55% solids concentratlon Is fed to the preheater at
a rate of about 160 Ib/hr (20.2 [erﬁr‘] ﬁ?‘?‘l‘?@‘x/\aukesha size 15, feed punp.
On the discharge side of the punp, the extract passes through a Tate Andale
nodel 1D st to renove any sedi nent before entering the preheater. In
t he hot mt—E(Se-l&ME—jp—"?e%et ed preheater, Luwa nodel #TV0030, the extract

t enper at ur fromanbient to 77 [err] C. The preheater rotor is
run at 160§$ﬁﬁ¥§ﬁﬂeat ed extract exits the top of the preheater and fl ows
to 10 the evabw &by edtridt@f abolt BB @idsCebn@dxitdiGCis f@Nb aeSpréhegtertadp raxé oft dbeut 160
evapur at or kU FRtaly ténaiistha, S1e15015a ik, @n' the distharge sipeeicthe purmrmithet extrave d
at about 38RssePtRoagiia Tae Andaleaiibdbiyil ispailer @abinyvelayy sedirmhibefore entbringthe prebigater.dn’
nmodel #30V@E hob\hatelj2dketdd pretisaidia S iwaruiodel #T3/0080, thd exirdct ténsperatieediis raised frerm tambientdo 7

i nch Hg (3386C.3%e Paeatsn coto i rimat t1BERRN.Abe hested extraicexits the topl ofdesriphogipr 26 dans 134
psig (33 licevadosatdrinlee) i s passed through the evaporator 15 jacket to heat
the extract iTiwilbeted extrebioenterDBe [tepr of] theCevappraton hyvwsamegeh §HYN05Q. Tae @yap?fate'ts rotor
causes a rcipead is graiptainedfat gpautBBO1PMOT; if) @riven Jydraujlically :§’V alk Wfbp?fgg mgael
water is dr#ﬁO\YPVbﬂé'ﬂaﬁﬁot’bﬂaﬁbfpuf"ﬁ-es'zé\fg '&f‘iﬂd ‘%\ gate He e °““m in
condenser . tEhevaperaterd Saipratpd stagm %t{%“' te)' th ° rat°r
[err] antf jiackeld a“@?i"’ﬁ??‘f‘f‘s Fﬁ’rﬁbmﬂ ?] gﬂe ° jng aro rq th ;,?3;(;

draws t he CWHH&? -lby (1?;% qq; o tthe e a r‘iorﬁ\zcé?, g,
vessel or t enser 2 ) piid .
about 91% s"ﬂ‘f‘ffgf‘;I h ? r- Aq‘?"“ 4 % géﬂ 9\%1 9%9 ﬂs

err spool pi ece.

| evel of  abGl J%; I?ﬁo%st egco ﬁ\ﬁ&&i ﬁ%r ngﬂoﬁltﬁ"/onﬁfﬁds Shibrs ANRSbmIHa8E 8- ghlBHe|
I“plec

i s \Qet ect’e Qmﬁ o ol %?Qﬁcﬁf 1 Pis rxhﬁalﬁe@nﬂ%n&ﬂoatﬁ%e BavbIrigct
i's renoved efegtg?i R/Q ovd) Is6ifsbr YdeP# T\(@Géifcéﬁfra@@%itra&ugﬁemo%djﬁﬂm #h80spddd
run at a Spﬁ& eEFIRIp! Modél #ﬁﬂb rire AQPéed\bF SE HITE A MNametfiDdkett readout
#667-9- 87, tﬁdn&ﬁ' #66’7 b-bﬁ I6hted bé!dvgﬁe @ichare of\heC Bacavsx pumpp sensasnisadsotityef the

vi soci t ystf colidSuRBwhich G BBtwbenLs £110Mib € R 103UepSEDBI10BIRas) Full-Ho typp Celpball Bdves from
1000 Pas). frsyas arPQsdd tb yipet the fluidiatie staiid mizers Anddiormbiing aie. Eheeragsgealatthe deoyeypump he
fluid to thdschirgd b fiibXamatioandle intet et seapsedciviee Gerfilae Murdel SRTTAE-RX-TMy c36FaRIBASHR
punp di schatrapéucen end Gentréromodat GFo484digital indicders.ar e sensed vi a Gentran nodel

GF- 72/ 6- XXX- 5lhe viss6das]iv eoffeafiuisl is pumned dwequgh thred sestipnsiohsiatigrrbers qagh opgiaing fpugteen

i ndi cat opes. Sultree SVMXtzrsahising plements Celtes faromiag| arpmstyﬁﬂfdth? H?fi?& wd f'l‘ﬂusfém?@ T¥Rs

of static nSutear dnjastirnnoziast A ﬁf’?ﬁ‘g@?‘%\'}ﬂ PUBH mpdel #4f h ;at:s
el ement's. Cuffcansitigsgha yany with the PE'G“qsr'l’F%' @e lf'fﬁ"?' ° ' : t roogsh;;
cust om madestalig I"t"?@rth‘?yrf ’@c"( "°5}‘?9 rovided
#AA-100S, i e- oo Ipipeh r?ﬁ%“ f° "° "r‘?d’f’ Va? th

h ff é% gre Hgﬁ ao tal 8 ué
the Sratic E%Meﬁ@"% ?gug{ %55% r?ﬁf G .éit.le&h o gg %&ﬁgﬁéﬁéﬁ@ss@em&ﬁ

through an %gl ﬁ?s th rh%d ATFbadMNd & ﬂe@o ViBrating
gapped tO a oae:p gge e&@%&bé?:ghe lﬁlﬁtcfaﬁ‘eﬁ fl §‘Ttd3lﬁ§ sﬁbﬁiﬁéﬂ SRt 32/ 439
HPM_ar e alnm Ebéed FNBLAE bR &.eeﬁn 2L8%rel AWV 2 06D ™) B 15 £)a.57 e
coffee Sheefonﬁfﬁr&tﬁl @ldidIbEHMEb dchiBvedhedasired s 4e7b%N Rkl a bel t conveyor with
a stainless steel mesh belt at a rate of between 50-150 ft/min (0.25-0.76
nms[err]). Theammeweyor length is about 18 ft (5.5 m). The coffee sheet,
havi ng cooled on the belt is then fed to an U schel grinder, nodel N A
Sweco Vi l aRoaseand-GroeadEarm Fomratidn #L.S 18S333, is used to screen the ground
coffee flakes to the specified size of -12/+30 40 U.S. nesh /0 595 mm) .
The screened fBrawkesffeqedractnd pbayt $58dsdligs canceeifafionds Pryhgpted ad conggn r? in Exanplp {.-
(4.57 n) | offlep resulling visepglastif [coffeg fikid @t Fpytd2%: conceptrtien ig Pvfn@dd@g'fgr‘é'& Jplig mjxers ‘Z’o
moi st ure. EANecqraxxges pumg, a3 in. Braepley 1o 1A FomeyP he-eksiteg fopsand-ground appearance, liqui
s0 carbon dioxide is injected directly from a GP-45 carbon dioxide portable tank at 300 psig (2.17 MPa) at a
mass flow rate of about 0.1 Ib carbon dioxide per pound of coffee solids (about 0.1 g carbon dioxide per
gram of coffee solids). The carbon dioxide flow rate is controlled by regulating the back pressure at the
injection nozzle.
After mixing, the viscoelastic coffee fluid is extruded through an electrically heated HPM series 100
55 strand die consisting of between 1 to 8, 1/8 inch (3.18 mm) diameter holes angled downward at 45°. The
resulting strands of coffee, now slightly expanded and speckled in appearance due to the fiashing carbon
dioxide, are conveyed from the die along an 18 ft (5.5 m) long stainless steel mesh belt conveyor and
rapidly cooled. The strands from the belt conveyor are then ground, screened, and dried as in Example 1
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Brown toffee extract of about 55% solids concentration is preheated and
concentrated as in Exanple 1. The_resulting viscoelastic coffee fluid at
about 92% concentration is punpedEPi%%%" e static mxers via the Vacorax
gear punp as in Exanple 1. To achi eve the desired roast-and-ground

appear ancg, JJ gl d & .ﬁ 13000 U gile is injected directly froma GP-45
carbon di Ol§<h' %r? u&l » be Q+Ifor gﬁ% Sdz8Ldlied- ahd rd¥REd withe tRafRSISaliké S8/ pbdibR Of

about 0. 1,/ RieGig & or Mn Ifﬂﬁ‘JatRBhHﬁ 1I6W rafelwite @ B! dndl SudbB® 88! InmDplingr istdnbon |
di oxi de pgimpIhedsl #M7360f f ee solids). The carbon dioxide flowrate is

conU’olsl ed l@)ﬁef@ﬂé& Slampls grbgu,haéﬁkedpﬁ 6 FdlléwingRthbie: he injection nozzle. After

m xi ng, the viscoelastic coffee fluid is extruded through an electrically
heat ed HPM series 100 55 strand di e consisting of between 1 to 8, 1/8 inch
(3.18 nm dianmeter holes angl ed downward at 458err]. The resulting strands
of coffee, now slightly e pdnded and speckl ed gn appearance due to the

fl ashi ng carbon di oxi de, a conveyed fromtheudl e, along an 18 ft (5.5 m

| ong stainless steel mesh|bBl4 gonyeyor,and ra,-plwdl,-y cool edg The strands
fromthe belt conveyor argggRensgrdurd, oscreenéd and dri ed as in Exanpl e 1
17 EP0354810B1 with t gr oduct size being 28/+°24 4. S.gnesh. O her
novel soluble coffee for uch as freeze-driefi8angd roiastell whol e bean

| ook-al'ke are possible by ®njecting gas or sus;e-rctltl'&al &luid at various
flowrates with a Bran angl Luebbe 55 mm pl ungeg 'pi :ton pun®, nodel #A7365.
5 Q her typical exa Igs ame gummam zed iHgthe fol | owgng tabl e: C
L M S Cainms 1. A nefh§ off f@rming a gasuﬁl ed coéfeegl ass
conprigjng: (a) formng a mxture of from 88%%o0 9§%tzﬁtal ;cof fee derived
sol\Lds and 3% to 12% water; 5 (b) adjusfiy nguthenm x§ure tenperature
to 60 [err] Cto 130 [err] Cto forma nelt; (&)5 'gj ec‘glng.gas into the
nmelt under pressure in a confined area to forn:a. ggsifl.ed gelt (d) forcing
the melt under pressure through an orifice to §i§ap® th® gagified nelt; (e)
rapi dl yscool ing the gasifi e& haped nelt Ieaw'ﬂ@ the ogifige to forma
gasi fied hompgeneous cof f e dlags; cargl & (f2 reBovepi ng the
honogeneous gasi fi ecg gl ass. § R nBt Hdd “as cl aEmed-ul n glaif 1, wherein the
m xture contains fr 919 el ow 96% coffee S@ ids ald f'Bom above 4%to
9% water in step (apm 15 %d A nmet hod as cl ai rre@lg clBim% or 2, wherein
the m »eure is heat to oclt® @rr] CE 4. $A nBt hod as claimed in
claim 3, wherein thé]m xt ﬁneg't 80[érc‘r]aCtB 108 [err] C. 5. A
nmet hod as cl ai med i r§ any ai"ms“1 'fo 4, vvher-'eg nst hez-gas_?.l s carbon

di oxi de, nitrogen, &r or 26 m xtures ther§&f . 56. 3 neghod as clai ned
in any of clainms 1 5, wherein the gasified nt"ls €ool &d in step (e) by
liquid®itrogen. 258 7. A nethod as cl ai med |n°any30f gl ai l1to 6,
wherein the gasified{nmelt is cooled within 180s% 8 & neghod as cl ai med
inclaim?7, wherein jhe gasified nmelt is cool ed':w ghi n'120' . 9. A nethod
as claimed in claimz8, wherein the gasified nekt, i § cogl edgwi thin 60 s.
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30 10." A method as cl-ained in any of clains 1 to 9, wherernmthe gasified
shaped nelt is cooled with retention of at | east 50% of v '

met hod as claimed in claim10, wherER 3848108k i ed shapeﬁ“mnly‘fulﬂmm
with retention of at |east 35 70% of volatiles. 12. A wmethod. ass Clsal wed

in claimlgFJ Iv\,herein the gasified shaped nelt is cooled wth retention of
at |east 80%'OT volatiles. 40 13. A nethod as claimed in any of clains 1

to 12, Wher@iR te Gd rc.jaritnin gg. iieawge Iggsol)rﬁprﬂan:Vi ded by a sheeting die having
an openi ng of a) &m%é ﬁé

. aMixtote bfArbmde%d 87 hdl tokfee defivedBokdB aRtPsh, &512%) witgied i N
any, of clains Joy ddjust

Y, ¢ g thYNBGS Bmb&Eurd®d 60 - Co 130% ¢ @foiia SbIEP (d) through the
oritTice at a PreggsHisy gk intPnd Retdndét prsburd it &.confildParea téHfornd & gased@bifod as
claimed in any @fforcih@ing et utder fkéssurdhedig dh drificd torbhebaie gadfiiesinetp (a) 1S
obt ai ned by m X@ENgpitky icosling tof aeifictioshaska mdit Isaving ttier orifiddto Brme tghslidd clemadeasared
in any of cl ai ngfide gisss;kdd Wherein the nmixture of step (a) is obtained by 50
concentrati ng af raconeaqibe axiop@eous)ghsifiediglassl7. A nethod as clained in claim
16, wherein the mxture is obtained by concentrating by evaporation a
preconcent raat 8ansti®0%s cleifmed in aigim Mawherdimihp mixtuse eawtaing drom Ghtedp belpy 9676 wpftgp solids
greater. 55 a8l irom abevelidctod% watesineda® @ cl ai m 16, wherein the mixture is
concentrated by formng a thin filmof concentrated extract on a heated

evapor at 8r 3naRimethad agsiamed in Pl 1 9% & Wiereiniba MR s hogted RO C 11 G-hin fil m
while maintaining the extract. at a tenperatur f..60 * .C 130 * C. 19
EP 0 354 81H A ‘.’ﬁ"'ﬂ'ﬁ?‘h‘Bﬂ'a'ﬁ'?' E’T'eé?'wngmi' %P E?aﬁe.di%& \%H%F&é’?ﬁ' the extract is

propel | ed the wal | . by rotat ] bl,ade, A I n ut
78" nch( abofumetios B gamdoh %7 ol Plg ' 38 % AL, G i ko G il Y0
bl ades r 8t at e MRS 'ffetd 550 rpm 5 21. A nethod as claimed in any of clains
1 to 20, inglydj ' itfel factiddl AsiSs Eddled irnSdt liquid
moi st ure cgér:it éﬁﬁ%ﬂ%gﬁﬁﬁgﬁhﬁg oggéft‘lpgit&nge!?higﬁﬁgfelaﬁ 21, wherein tﬁgbgbgsiqf i ed
nmelt is dried to a noisture content of bel ow 6% 10 wat er. 23. A nethod
as cl ai mgd 7,n AGhetHod a2 daiMbEin @hy of Ciaiths TR 6,iWHEGIn FRYasiidl mieh isZobi86 Within380 wat er .
24. A nmethod as clained in any of clains 16 to 20, further including adding
aroma and/ og. flntd ks tl@mbdiadiailrb7, wherbin tingédified ek is @aedledtvdthinh2d srel t prior to
shaping the nelt. 25. A nethod as clained in any of clains 1 to 22, which
f urt her i ncs.udinmghoddslciaiged inalainy 8, ahetdio the gasified melbistchatedvithin 896 or t o shapi ng
the nmeltse 20 26. A nethod as clained in claim25, wherein the aroma and/or
flavor addetd. Aanetiied aseleimed in agp b dlaimsy] 1o 9, ghereinthergasifipdisharedameltiingagled Wit yelerten
25, wher ei n t ltatipesd % Hfvplaes-f | avor added to the nelt is colloidal coffee.
28. A nethod as clainmed in any of clains 1 to 27, further copprisin
stretchi ng 1hé meikadias slaimed in cigig 10, whereip she gasitiqd shaped f’\eﬁg ‘iﬂﬂ?‘f‘ﬁ'{gip'f’teriﬁ'g" g’eﬁt 78t
rapi dly ol ed9%2bvolale$et hod as claimed in claim28, wherein the nelt
| eaving the_orifice is,stretched, by bei I .S .
that ot whi B A e Sefed el o B gl fibed ne 4586y GONEH of bl

. . of yolatifes. . . . . .
claimed in clarm 28 Wierein the mxture is stretched to forma thin

traagspar QJ“ 1:;. iAI rnatmd as claimed in any of claims 1 to 12, wherein the orifice in step (d) is provided by a sheeting
die having an opening of 2 to 20 mils (51 to 510 um).

14. A method as claimed in any of claims 1 to 13, wherein the melt is forced in step (d) through the orifice
at a pressure of up to 2500 psi (17.4 MPa).

45
15. A method as claimed in any of claims 1 to 14, wherein the mixture of step (a) is obtained by mixing

dried coffee solids with water.

16. A method as claimed in any of claims 1 to 14, wherein the mixture of step (a) is obtained by
50 concenirating an aqueous coffee exiract.

17. A method as claimed in claim 16, wherein the mixture is obtained by concentrating by evaporation a
preconcentrated 100% coffee extract having a solids content of 45% or greater.

55 18. A method as claimed in claim 16, wherein the mixture is concentrated by forming a thin film of

concentrated extract on a heated evaporator wall and propelling the extract down the wall in a thin film,
while maintaining the extract at a temperature of 60°C to 130°C.
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coffee’ glass of from1 to 15 mls (25.4 to 381 [err]) t
nmethod as clainmed in any of clains 28 to 30, includi ng g ‘! T’EE“E ,I!
stretched gasified melt to form aEROABI0Ble product ..

claimed in any of clainms 1 to 27, including grinding the gasified glass

d f | g
cof fee. Spbdeél\gmﬁg%%{fg iaagge i b 8 ﬁi&ﬁzﬂ@?q{adeuqr@ i ) 95y atleounC

the gasifie ass 1I's groun cryogeni caI y. 40 34. A nethod as clainmed in

any of cl rABme%Jodtanﬁﬁ\ea infalrhi £, BReréi RO Bladis IS atBEOIBE0 AT f ee gl ass with dry
coffee 5sol I ds having a noisture content of less than 4.5% by weight in a

wei ghit 1 abq, . méthdaGk ickithell fh 4y BIURING Pito 20fiicRAing) the e bf diving teigasifledsylaas RGEstable
noi st ure of pulw@doatehthan 5% by wei ght. 45 35. A nethod as clained in any of
claims 1 to 34, wherein formation of the nelt in step (b) is effected
wi t hi n an2zx methbeiras cBftned /v ¢lairh 26 cvhersin deggasiiied melt isadrigd t9fa mdistirersontent of bglew 6%
whereinot he watext ure fornmed in step (a) has a glass transition tenperature
of 30 [err] Cto 80 [err] C. 50 37. A nethod as clained in claim 36,
wher ei n t B® Avnethadras claimed i oipiny 32 wherainihe mp'ﬁweF@l‘ﬂBE'Fﬁi‘i(rrtes"éfwa% to 65 [er r]
C. 38 Transparent, dry, flakes of coffee gl ass aqbtainable
accor di ng24ch @eiodFs cmadris any of Glaigrs 16419,20, fytther '"°'“F'P%R@§‘Ql?§1"}?ga¥g/?ﬁ fﬁ‘f"b&?"ﬁ?ﬁ’t h
SI des d*‘hd d dfop ¢ Wpﬁhec'ﬁ?"cﬂﬁ'wmﬁ'??f'?\ﬁ'ea‘e?hl ckness of 1to 15 mls (25.4 to
[e a scree Si ze 0 st.an
+595 [errrngaA tﬂ‘%‘ *ﬁ%ﬁ'ﬂeﬁﬁ' I°b°'a§§s ﬁ?% hj‘"@ d‘ﬁﬁ%a"ofan%’og% 'ﬁgioto 22
L and optlori?;ﬂ tipgjorto $HEPiag 9 D% ont ent  bel ow 6% vvater EP 0 354 810 Bl *
I % fir
Nbs. Asmetht%uals cﬁ %glin%uﬁ 2 %&r gthg a%glld%ﬁdl&(ﬂ%nféERR trQQnéith c%ﬁe@ dﬂ y

cof\f_ee ?1aV| ng a egens) and 5 to 40% of a
gl ass as &j g MBfLd 4 cﬁ’ﬂhmcﬁnzf InEBh BE BRMEehtor Havo@iabdPHd irRnekti coliidabéofibd. UNG

von begastem Kaf f eegl as, unfassend: (a) Herstellen einer M schung von 88 %
bi's 97 % yo MohbdiPduihdl iAldfy Hadainfer B2 RN Esinprisitg SlewhifEthe gastied nikit kbagingl 2 %
Vasser ;x5 (b) i aifitedhtils! RS vdmg rapidy@bolsty auf eine Tenperatur von 60 bis 130 - C
unter Bildung einer Schnel ze; 10 (c) Einleiten von Gas in die

Schnel ze aatemethiduslcldineddn deim 28Dgegincthe inathleBing dhecnifiagris sivetcBid yheing eilled at a
begast en Sc hepeddzeeatef then Betrat which theeshapkd miBaé et the odfise.er Druck durch ei ne

Oi nung unter Fornmung der begasten Schnel ze; (e) rasches AbkUnhl en der
begast en §of A methechasSoéimed ineclaingi2® vihprein(the mvmg iy sipetahed to forpy 2 hingraneparenf B Af 15
begast em hom@@mﬂdﬂofﬂéefgﬁﬁg‘"s@ﬁﬂwaﬁ] nobthicknaesn des hom)genen begast en

A ases. 2. Verfahren nach Anf?%)ruch 1, worin die Mschung 91 OPRI Y ter

% Kaf f ee- Bbsh DptBed a8 claifppd n pyist daigs 85 {aA0iagiudjng gdndyg;the st @)ed@ﬁ?ﬁ’ it ‘Q

Ver f ahr en na"é‘fftaﬁlﬂ%HP 1 oder 2, worin die Mschung auf 70 * C bis 110 * C

35
erhitzt \M3£ A method as claimed in any of claims 1 to 27, including grinding the gasified glass recovered in step

(), to obtain a final freeze-dried or roasted and ground coffee appearing product
83. A method as claimed in claim 31 or 32, wherein the gasified glass is ground cryogenically.

34. A method as claimed in any of claims 31 to 33, including blending the ground coffee glass with dry
coffee solids having a moisture content of less than 4.5% by weight in a weight ratio effective to
prepare a coffee product having an average moisture of no more than 5% by weight.

45 35. A method as claimed in any of claims 1 to 34, wherein formation of the melt in step (b) is effected
within an extruder.

86. A method as claimed in any of claims 1 to 35, wherein the mixture formed in step (a) has a glass
transition temperature of 30° G to 80°C.
50
87. A method as claimed in claim 38, wherein the mixture has a glass transition temperature of 40° to
65°C.

38. Transparent, dry, flakes of coffee glass obtainable by a method according to any of claims 1 to 37, the
85 flakes being shiny on both sides and dark brown in colour, having a thickness of 1 to 15 mils (25.4 to
381 um), a screen size of -8 to +30 U.S. standard mesh (-2.38 mm to +595 u.m), a bulk density of

0.35 to 0.55 g cm~—2 and a color of 15 to 22°L and optionally a moisture content below 6% water.
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4 Verfahren nach Anspruch 3, worin die M schung auf 80 | ' *
erhitzt wird. 25 5. Verfahren nach_ei nem der. AnsprCche: ]lmmﬁlg’liw;"mj"mt
Gas Kohl endi oxid, Stickstoff, Luft ERi@pS48¥Rlingen davon 'ist.c oL |
nach ei nem der Anspr~che 1 bis 5, worin die begaste Schnelze i m Schritt (e)
durch fl Ossjogen Sticksto | havi s &0 M chhes
ansprcene: 0Pk ol S LBl oy Sl B IR AR
abgekl hl't wi rde o8, "Verfanren nac Anspruch 7, worin die begaste Schnel ze

i nner hal b K;Hﬂéiﬁ” abgekU hit wird. 35 9. Verfahren nach Anspruch 8,
worin dig ﬁ%&gﬁe Schnel ze innerhal b 60 Sekunden abgekUhlt wird. 10.

Ver fahr en naclerivbiefl Heeteldng il bobkRterh Katiébglds, umassend: di e begaste gefornte
Schnei ze mt ei@eRerkoibh OfdRIMischimg voh ebest bis75% Unavolidiindighdus gffee stammendsn
Best andt ei | en ategetskdnluhd 3vea 15ls 1240 Wladser;Ver f ahr en nach Anspruch 10, worin die
begast e gef or nt (p) Eneskilung er Mibdhuri ankbeineemberatiraion 60/ 139i° 6 dntert Rildung Pipernchmelze;

f1 Uchti gen Best(enEblgieh aon GixgieldienSchmelze dnter1Druck\jie eiherh abgegrenzien Bereighr ynter Bijdung
worin di e begasdirer begedenlchmeleshnel ze mit ei nem Restgehalt von 45

m ndest ens 80 Y%k Rurchieiien tdet; Sehnmizer et RIHokesrety giagk (GYng ey Formng \dor bagastan,
nach ei nem der SRh®prsaiche 1 bis 12, worin die O fnung i Schr'gt l%d .lddurch
ei ne Fol i endUs elehsches Ankiihlenrden,bagstapdiqioontp) §°h?‘8'z‘?wd1°sd%(%”'lﬂ "§"é§’ Mgy aung von
berei t geBt el | t kgOpstpm hpgogepam Kefigeglag, pidy ach ei nem der Anspriche 1 bis 13,
worin di e Schreffevipendeshqmogenen peggtiit®eif-e of f nung bei ei nem Druck von bis

zu 2500 psi, (47,4 MPa) .gepreBt wird. .15 rof 311 o Seund R sPgislg he
1 bis 14, vﬁ)rS;?(;:Bﬁ:%ﬂﬁ(ﬁgg@"g&?ﬂéﬁmggﬁrhfl'?cg u’lg;%q ):jgilrggﬁgrl\#%h%éﬁle\?gén&getupocknét en
Kaf f ee- Fest st &ften. m er erhalten wird. 55 16. Verfahren nach ei nem

den_Ans p!goUC& € vdrialiof nacht Andilch 7 ofbr 2, Wiris 68 WiBninG a#G0¥ ¢ bib 1{0AL efitstaitd.

Konzentrieren eines wabrigen Kaffee-Extraktes erhalten wird. 21 EP 0 354
810 Bl 1iig,i ivbtahieh hich Ansprach 3lworibie MicHuRg alf@0 fGibis €00 - O@miztiigpr uch 16, worin
die M schung durch Konzentrieren unter Verdanpfen eines vorkonzentrierten
100% gen ,5Ka. f Q6rtakweh Imalit eifeniider AhspIBha—€ HisS 4,0drig edas|Gas \Kohlendifoxitty StidkstofigiLuft eder
er hal ten w r d Misohundeh dd@nfighr en nach Anspruch 16, worin die M schung
konzentriert wird durch Bilden eines dUnnen Filns eines konzentriertes
Extrakt es adf vefahen recthiihert ear Waspdehep! diswe rwbrin idied begaste Gehmeizet imaRehritt ) edured m
dUnnen Fi | m difgssigémsticketoffabgekidittinird. wahr end der Extrakt bei ei ner Tenperatur
von 60-Csbis 130*C gehalten wird. 10 19. Verfahren nach Anspruch 1%, \A%ri n
man den ExtT-aNerfaten na¢hmeinerpries asariche ftibis & wahdigukeqests Schiprize,piierhal 184 Pekundon,
(ca. 3,2 nm) @beekiiMidher abtrei bt. 20. Verfahren nach Anspruch 19, worin
die Propellerblltter bei 350 _bis 550 Upm_rotieren, 1 . Verfahren .nach
ei nem degsG A Ypidshrea nachyingprush 7. %ﬂ"ng'(?l(‘)?F#ag@Sf"H‘i*F'zaé'l%e’E%‘%?@t e}ud'g%n aFP%@I‘('ﬁgrﬁ's des
begast en S s zu ei nem.stabilen E ' ' Sihndert dbaektfif ST €N
nach Anspr ygh%sﬂa?re\'/\ﬂ?ﬁ%r{\ "Eﬁruecmgévéoé'gtd 'é’%g%aﬁﬁe%‘ﬁ%él%:ﬁgbﬁz‘%ggneﬁ orrange
Feuchti gkei %S %Pa%l’ek nagl! eHgﬁl &or Qnsprﬁche 1 bis 9, worin die begaste geformte Schmelze mit einem
i Restgehalt von mindestens 50 % an fllichtigen Bestandtsilen abgekuhlt wird.
\-.\_/' 40
11. Verfahren nach Anspruch 10, worin die begaste geformte Schmelze mit einem Restgehalt von
mindestens 70 % an filichtigen Bestandteilen abgeklihlt wird.

12, Verfahren nach Anspruch 11, worin die begaste geformte Schmelze mit einem Restgehalt von
45 mindestens 80 % an fllichtigen Bestandteilen abgekihit wird.

13. Verfahren nach einem der Anspriiche 1 bis 12, worin die Offnung in Schritt (d) durch eine Foliendlise
mit einer Offnung von 2 bis 20 Mils (51 bis 510 wm) bereitgestellt wird.

50 14. Verfahren nach einem der Ansprliche 1 bis 13, worin die Schmelze in Schritt (d) durch die Offnung bei
einem Druck von bis zu 2500 psi (17,4 MPa) gepreBt wird. :

15. Verfahren nach einem der Ansprliche 1 bis 14, worin die Mischung in Schritt (a) durch Mischen von
getrockneten Kaffee-Feststoffen mit Wasser erhalten wird.’

55
16. Verfahren nach einem der Anspriiche 1 bis 14, worin die Mischung in Schritt (a) durch Konzentrieren

eines wiBrigen Kaffee-Exiraktes erhalten wird.
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% Wasser getrocknet wird.. 20 23. Verfahren nach Anspruch 22 wor i n der
Feuchti gkeitsgehalt 2,5 %bis 5 % Wasser ist. 24. Verfahreﬂm’ﬁmuﬁmﬁmwﬁam,_
AnsprUche 16 bis 20, ferner unfas&§BAB54i830Blgabe von Arom

Geschnmacksst of fen, die aus dem Extrakt gewonnen wurden, zur Schrre ze"vor *

g?; ggr W}Jg}gr}gﬁah{é nach An %W@va&ﬁ%le M%c'gﬁgfg ﬁﬂmtﬁé ,£ E;%
zur Schrel qu,@or %rmmg % ralge ??h IEren nag r nspruc

worin der der Schnel ze zugegebene Aroma- und/ oder Geschmacksst of f Kaffee6|

i st hﬁﬂ Y& VoRdhF o Thall RidpriEls 1, Werh die Mi Q@i Rorf36Hiriefl Gird FiRHBlidER oined BEHABIEARNs
Aro und/ Qs kérRSRISABRC Easkied duf lombl SrhiBh 8ferdémptbridnd, Shd maP dé ExtdeRY th alhemn
nach ei nem GRfineANFiR 'FRCWEndlheRibfeitt,/wihteadRbr ENKBIA BBicsHtbr Jarhiperie kom 60k bib egast en
Schnel ze, wejkdién wiice Of f nung verliilt, wi ahrend sie rasch abgekOhlt wird.
29. Verfahren nach Anspruch 28, worin die die Ofnung verl assende Schnel ze
dur ch Zs el VertattenaiacheAnsgich 18, worinohianrdem E@zktotitwimedh Rriesiler naf einegheWandalistpachvonbei
der di e gef cani@indd (s Bamy) diedVadf herebtrgibtver [ i ft, gereckt wird. 30. Verfahren
nach Anspruch 29, worin die M schung in Form ei nes dUnnen transparenten

Fi |l ms aus2¢(éfeff1‘§leﬁtylna@ Apgpiuch 181"@"'15'°M°P9'F‘1"§“9I bpjj 350 98§5QHH'?) ’°l§’?9ke ger eckt
wird. 45 31. Verfahren nach einem der Ansprtche 28 bis unf assend das
Mah! en "8efl- ordvaenach einsuder Apsplichatbis 20, GH%CE'P"'EP 9em ﬁgh"&.dﬂse?%kp?"étdaﬁ baopRan

Pr odukt es. se%?f‘h?ﬂs&ftﬁ?%‘ﬁe\é‘ih%ms%? -Anspr Uche 1 b| s 27, unfassend das
Mahl en de ten ases das, rd

unter Er hg?t X eé'é'atcég w"gzg wogin die %le%waesfﬂi"?eira(?gtzf” 8 é lgﬁ'g egeqenaltm%n u'fqért er
und genp hi ener F 984 au55| aht. 33. Verfahren nach Anspruch 31 oder 32,

vvor\a/das o n nach ei nem
der Anspr ?? ch géhgef qﬁ ng&b{&%?ﬁwéogg gﬁ dh’ﬂ|e %ggdﬁe\’}%ger'ﬁals C é° \:&dsei{q’g%?répa F‘ISF enen
Kaf f eegl agg syefinrent dabit KiRdhe Ber¥AbrEa 6 Bis 20 Ofin6 unithskerl] dEFIghIVNGR takdiiee iidfaah al t

vONn weni ger dakghnfickastsiR! df ialls @b EilakSQBWdRRENS MREdAR ki "Schimelghfor LR IFBRRiAg Idr .
ei n Kafyf eeprappindite. Mt einer mttleren Feuchti gkelt von nicht nehr als 5

Gew. % zu erzeugen. 22 35. Verfahren nach einem der AnsprUche 1 bis 34,
wor i n di e283iVedahrsy okeh eB@mmddr zanspriich&cih bist22, (enjer intaswnd dis Eghlveu dapr Geschiradckyt |
36. Ver f ahr and/odec Arombstafion ele Schivedze vordamnufig tar Scidelzeworin die in Schritt (a)
gebi |l dete M schung eine 5 G asfl bergangst enperatur von 30 0 C bis 80 *
C hat . 387 26.\Xerfshesnrnach Ansoiuch2fs werincder 3@ Schrogiderrugrigebent domeamigdiofiar Geschmacksstoff
d asOber gandgffeeflietr at ur von 40 * C bis 65- C hat. 10 38. Transparente
trockene Fl ocken von Kaffeeglas, erhalilich durch ein Verfahren nach ei nem
der Anspr 87--Veggheennagh anspruch 25, warin Qer ger Sichpglzerugagebene ArpR: ugdiogies Feschmacksstoff
durchs%gel neflpidelerafiegist oi ne dunkel br aune Farbe haben, nit ei ner Di cke von
1 bis 254b|s3 eS|e

rf; is %Q % aB gas ea(en ger% g n Schrrielze,
St andar d- Sw\?zlc%n Eﬁ:‘uﬂ?@fé %;Esg% as?Pab PafenRteel on aﬁ? % '55

g/ cnB und eine egebenenfalls ei nen

Feucht ' gk% t\%ﬂ&l?é?u' t‘iaclY(AﬂspHBﬁ 9B, @onr@d\éaéié @ﬁnung verlassende Schmelze durch Zishen mit einer

N 40 gréBeren Geschwindigkeit als derjenigen, bei der die geformte Mischung die Offnung verl4Bt, gereckt
wird.

30. Verfahren nach Anspruch 29, worin die Mischung in Form eines dilnnen transparenten Films aus
Kaffeeglas von 1 bis 15 Mil (25,4 bis 381 n.m) Dicke gereckt wird.

31. Verfahren nach einem der Anspriiche 28 bis 30, umfassend das Mahlen der gereckiten begasten
Schmelze unter Bildung eines kristallinen Produkies.

32. Verfahren nach einem der Ansprliche 1 bis 27, umfassend das Mahlen des begasten Glases, das aus
50 Schritt (f) gewonnen wurde, unter Erhalt eines Produktes, das wie gefriergetrockneter oder gerGsteter
und gemahlener Kaffee aussieht.

33. Verfahren nach Anspruch 31 oder 32, worin das begaste Glas kryogen gemahlen wird.
55 34. Verfahren nach einem der Ansprliche 31 bis 33, umfassend das Vermischen des gemahlenen
Kaffeeglases mit trockenen Kaffee-Feststoffen mit einem Feuchtigkeiisgehalt von weniger als 4,5

Gow.% in einem Gewichtsverh#itnis, das geeignet ist, ein Kaffesprodukt mit einer mittleren Feuchtigkeit
von nicht mehr als 5 Gew.% zu erzeugen.
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15 39." Losliches Kaf f.eeprodukt, enthaltend 60 bis 95 %Tro
ei ner SchUttdichte von 0,15 bis 0,35 g/cnB und 5 bis 40 % gmmm#mmum
gemAB Anspruch 38. Revendl catlons XP 4354810RYd de formati OR decun. ver'e
cafe gazeifi 6, conprenant: (a) la formation d' un nelange de 88 % a 97 % de
produits s

| ' aj ust emeg‘@"tE %E;%noﬁ?dh%m&% %j Aqe@pdlfl fie ?i];%4 o %?) éﬂ&@l&r %’gneﬁg %‘ chﬁt?e\: r(')“F ?rlgeim
une masse fondue: 3 i (c) I"injection de gaz dans | a nasse fondue,

sous pressiggNys@hten HaR é)ﬁehﬁdé‘roﬂébrﬁﬁﬁ 1 BRWS, WeHn @6 it BehillBBSGubiidaRIMBChung sine
gaze| fideg; (déaduBerhidgaenmrdur Ush dosc BRI C i.a@n ue a passer sous pression par
un orlflce pour fagonner |a masse fondue gazeifiee; (e) le refroidissenent
rapi de de Isa véxamén haeh Adspr@naseli worisl Gie MIEAIMG bine BRistibergahgstempérathi ¥a 40 PO UK 65°C
former un 90 hat verre de cafe gaz6ifi6 honogene ; et (f) la recup6ration
du verre gazeifie honogene. 2. Procede selon |a revendication 1, dans
| oquel | = r88! Tranpearerdentrockene Fibeked Vor/iaffesgips, exhéttiich verchl ein Merfdker aaghy airsbon des Ansprl-
sol i des de ca¢he,1 kis 3% wobsii dis Fideken aghheidon Seitgn durchseheinend| sindtuag eing dynkeligaung Farbe
Procede sel onhaben, miainey Pigiet oo i bis 1§d\4i§,(25dbbi%3ﬂ1egll‘)éhd pies Pighorfifg sonc§ibischiPy-be a
70 * C a 110 StagdardMesip(-338/me Bie[+685 1m). ping Sehiidielte Yon 05 bisha5 g/ce) adl ejne Farbe
nel ange est cYPAPPis 23°lgmd-gegebgnentalls e'"e'Dceuﬂ'G'gkeﬁsQGWtd@B'd‘@@é WasSPune

qguel conq’u’le des r evendi catlons 1 A ans Ie e de
Carbone, T B RS %Tﬁ e St SEUIETR BT O e
quel conque de3% YerE R & BiSi48 i oines 'ages*ﬁﬁ‘ﬁ 8| a nasse fondue gazeifiee
est refroi CH9 %54 6t ape (e) par de |’ azote | iquide. 45 7. Proc6dd sel on
" une qu, Iconque es revendications 1 & 6, dans |oquel |a nasse fondue

gaxei fi6e gt phofk 8 irfatiGly " 3086 Euf oot 7 00CCe 56101 | 2

revendi cation {g lﬁﬁﬂﬁatub@&?h&ﬁ éllar%e B 8s % § eNdUR p%&ﬁ's&ld@@toﬁé@déhﬁéfsrdglcé#é%t@'% a
| ' espace de 50 12 gdg3 S. 9. Procdd6 selon |a revendication 8, dans |equel

| a masse fondUQb)g'aﬁﬁérf\éne& I8 ShnpBraiufoQu HeRngh 80 €SP A8E: CRRUBBrmPer ufeMabéd forfduecdd6
sel on |'4ne quat)amijetitn deEz Gy RIvAass@fohdud Ssods fresSion 48 Sind SiRLLBhIInke) poIR Sdbrfer une
fondue gazei f i Graséefgtagesidst; ref roi die avec r6tention d' au noins 50 % des
mat i er es vol at i(t)ge forédBent delld thdsbd fohdibNEfasdet SduE ptesidnl dat urEdrifiGe RlurliagibBer BBrhasse
* . L~ allZXdntiue ddkéifider;oc~d4 sel on | a revendi cation 10, dans |lequel la
masse fondue gde)dé fefreidissomens mapisle de da masesf fonduel gezéifideciaconedeawittant Horificea pounfoimes ury O
% des na¥®i br es veus de ¢afccapzéiithompgépecdle sel on | a revendication 11, dans

| equel | a massddfaofupéatign devaregazéifig hopagtee- est refroidie avec J 5
retention d au npins 80 % des rratl bres voI atlles 13 Procede sel on |'une
quel conque ZdeBropas aelen & zavensication 1gdaps leayel, jeméjang coptient dsy 91% jusauPymeing dege 7p g
(d) est four nProglly sqifke derc 151 ge plosife 4% 9I°’6§°2{V?HT' 8%uverture de 2 a 20

35
mls (517 519rogé'& selon la revendication 1 ou 2, dans lequel le mélange est chaufié &2 70 °C & 110 °C.
4. Procédé selon la revendication 3, dans lequel le mélange est chauffé 4 80 °C 4 100 °C.

40 5. Procédé selon l'une quelconque des revendications 1 & 4, dans lequel le gaz est le dioxyde de
carbone, I'azote, I'air ou des mélanges de ceux-ci.

6. Procédé selon I'une quelconque des revendications 1 2 5, dans lequel la masse fondue gazéifiée est
refroidie dans I'étape (e) par de I'azote liquide.

7. Procédé selon I'une quelconque des revendications 1 3 6, dans lequel la masse fondue gazéifiée est
refroidie en I'espace de 180 s.

. 8. Procédé selon la revendication 7, dans lequel la masse fondue gazéifiée est refroidie en I'espace de
50 120 s.

9. Procédé selon la revendication 8, dans lequel la masse fondue gazéifiée est refroidie en I'espace de 60
s.

s5 10. Procédé selon I'une quelconque des revendications 1 & 9, dans lequel la masse fondue gazéifiée
fagonnée est refroidie avec rétention d'au moins 50 % des matiéres volatiles.
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16 14 Procedd solon |'une quel conque des revendi cations _ :
| equel on force |la masse fondue, dans |'6tape (d), & passeﬁ'mﬁﬂ'”ﬂ@nﬂuﬂﬂ'fa
“une pression allant jusqu' a 2500 Egios(siﬂngﬁ/Pa). 15. Procede sol a .

guel conque des revendications 1 a 14, dans |equel |e nblange de |'etape (a)

t obt | ' i . de | eau.
15 1e. EPL“C% S gﬁn ?ggﬁ%b%@r%[%gﬁ% q,gs&'%g%’ﬂ‘g‘le at F'gigg%ﬁ% %X?""%rg'ﬁg&“ea“
a

| oquel | e nelange de |'etape ost obtenu en concentrant un extrait de

caf e aqueyx.probdds saloR FCrdondiCdio M1, Bans 4681l Raké RRdubGazsiidd acdrREl &} rdiBidiBRIaNTE

est\ obtenu QLG BRNhdIRTO % ads nbigBVoRtilbHN 20 un extrait de 100 % de
cafe préconcentre ayant une teneur en produits solides de 45 %ou plus. 1&

Procdd6 sd. (rockd® sofov @Okl qudlcoraie dds, revdadicutiéne JUE 12, ldensiedualnefice slansCiétape () ed en
f ormant une fqeli par cbs #idreipod deutioscaybnt and oua@tnmalatorae20suils (Birds1pampi  d' evapor at eur
chauffe at en propulsant |'extrait vers |le bas de |a paroi en une pellicule
m nce, 1¢ otA Peagédéeselat Euna quieldongue idesiievendications 1tactpdans teayebondiorc® B massedontigy darg, 25
19. Procedd 'tepedd). & passesperidiifise & uemprasgion glantdusneia)2ROP psi (EdMRE)}t est propul se
vers | e bas de |a paroi par des lanmes rotatives ayant un 4cart avec |la
paroi d' effyifrashdéiseln dune sueleanayecdes irvaidiostions ingy 14, dans lepyel legpRiange figbftapg (@) est
revendiéscat i Shtenwen pelangeani«ips arodyits solides decafp serneRAYec 92 '8 & 550 tr/min. 30 21.
Procedé® salon |’ un uel conque des reyendi cations a 20, .incluant |°' etape
de sechaggs' gag"’%érsre n Eg?ejl“P' q"f %ﬁ ovendcations i% Hutg feavs! ét%‘%ﬁ"@? dez%?ap?’r(%c?%tde
sol on | a reVeRH LLIGAIUN e Ie (AL AP 2 masse fondue gazeifiee est sechee
a une ten?f”Pro%@dcﬁ% n la e%“ﬂl:aqw ﬂlh fs@ijgﬁ W lﬁél§h Q e%’ogtl bt co%ghntr nt aﬁ%g%or% cpon

| a revendi ¢af QN I - : Yo
e b A st Sl i SR L

i ncl uant @g pdskdeCsdionasl ivbAdiBiior 18! 8458 16d 9! mBlangbOost EshcsHE en QbHnBA Uinél Rellicule

| "extrait a phifkeRsifeR chRBfidQuNNS Bhroll EvApRRRIN RGNS dEan! pRopliBshE BuxkrARIVEld ® bad e la
Procedd sol @arol enWié& pélie@b &iHasl Ut lEMaintenatTeiuGith s tmpératureda 600G 2 H30CiCIt en
outre lsaddition de goO eatou d ar8ne a | a masse fondue avant | e fagonnage
de | a masse Fraeédbuseion 4b revéhdication 08, aldes Isquebifextralt esenrepuidé vers ileobes2e, la datoipat daguel

| ' ar 8nme et t dames eotajiedstayant onuéoart avek da pambdenvikanrid e peude (ehwirdn'3i2imm)e de cafe. 27.
Procede salon |la revendication 25, dans lequel |"ar8nme et/ou le goQ ajoute
& | a masseo. fReédseselon {a reqgndicafion 19 otaniFael les IgmesteurPnizcAE S5 WavD- | ' une

quel codque des revendications 1 & 27, conprenant en outre |'etirement de |a
masse f ondlidreghdéesaloneling gralqongve des geverdicaionp d i At indgntelléfape de tséghagn et MTet
refroidie. 26HBAsERIERSUE SN MINIqits sBRl%endi cati on 28, dans |oquel |a nmasse
fondue quittant J'orifice est etiree on etant_tir~e b e vitesse
supar eur &£ 11 1 it Fl BT Pt o Pl oy § proreden
Proc~d#® sol ST PECMIRA S £ 4%8% 20, dans | oquel |e ndl ange est etire pour

LT B LA ERRRBAIR o G ey B 220 e 1 T

C 111 24l Tolokdad detoh Pdneqhibicdngde’ des RobendlREtRREAF B3 inellank ot Biftre FLRIIGP FEERe A6
r evendigat | QRGoR SoBnuie ekt h kssd Bnddb MAATSHEPNgE dTBSSRsd Rele gazei f i be
6tir6e pour former un produit cristallin. 32. Procedd salon |'une
quel conques, descédécssnn durdadubledhguslded: revéndicativhs WA, duBinéiit@y @R IEUditoR 1de golatddi f i 4
j .5 d'aB8me ek askaiéhdlie dvhra fagohnage Pl imasddtiendue. un produit final ayant
| " aspect du cafe |yophilis6 ou torrdfid et

45 26. Procédé selon la revendication 25, dans lequel I'arGme et/ou le goQt ajouté 2 la masse fondue est de

I'huile de café.

27. Procédé selon la revendication 25, dans lequel I'ardme et/ou le go(t ajouté & la masse fondue est du
café colloidal.
50
28. Procédé selon I'une quelconque des revendications 1 & 27, comprenant en oufre I'étirement de la
masse fondue gazéifiée quittant I'orifice pendant qu'elle est rapidement refroidie.

29. Procédé selon la revendication 28, dans lequel la masse fondue quittant l'orifice est étirée en étant tirée
56 & une vitesse supérieure 2 celle & laquelle le mélange fagonné sort de lorifice.

30. Procédé selon la revendication 29, dans lequel le mélange est étiré pour former une pellicule
transparente de verre de caié mince, de 1 3 15 mils (25,4 & 381 um) d'épaisseur.
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moul u.” 33. Procede selon’la revendication 31 ou 32, dans | _
gazeifie est broye de fagon cryoger%ggg 8&@4 Procede soﬁ%l“l”“ﬁe“mmm”m
guel conque des revendi cations 31 a » ad ht 1e nel ange du Verre #e tafe
broye avec des produits solides de cafe secs ayant une teneur en humdite

inforieure g AroRdda86h IRRb Hobicohfd Fod FRvenBiRRiBks! 28305t Glebnt Rf gréﬁ@&&’e HM4sse fondue

preparer un pgRéliketstids psdfofned YR PloduitBstiliaM di te nbyenne non Superieure & 5 %
en poids. 15 35. Procede solon |'une quel conque des revendications 1 a 34,

dans | equelsa) prodéas EBIbh Pithe ftielcdhqiidR 8deCrotentictiions0AB 27| inBiLaAP® hrbyage Tl veikd gakme0
dang_unes ext r igclpersd lans3ftapB () posHobail O protiitding) Wgdnt Ca3pate délesié [yephaisslocRiéidns 1
a 35, dans legosd. | e n6l ange fornt dans |' 6tape (a) a une tenperature de
transition vitrouse de 30 * Ca 80 * C. 20 37. Proc6d6 solon |a

revendi cat i38nP8&dé delanda tependicdtion 31 erGi2adenelequeliin gertecgapifié @btrayé de fagoreammigériique
vitreuse de 40 a 65 *C. 3& Flocons transparents secs de verro de cafM
pouvant At 3. Brioedef gelon Eyne gHeleananecdes revendiggtians Ghd 335 incluant i mélange (lu eveirege café
revendi cat i ono¥é ayegyes praduits selidesnde eaféypRcs Byant pneriereus e hyreidité Jeférieurec 48 %een de
coul eur mar r oPPigspfAag U Ei‘g%?ﬁtp%ﬂ?@' efficapecRour Rréngrer Yn Rrodpit de,r3ié;ayentmnehumiditd moyenAg
une grosseur PASUREIPUrRRSRPARIISS 5 130 nesh de |a norne des ttats-Unis

20 Sl il ot B i e,

a 6 %d' eau. rpoea‘u)l e A SO ﬁ e nt enant 60 a 95 % de caf 4

: , | % o'«
:gf Oﬁ}’?gt r 'éés_ga ?a&f% Ei%%&ﬁﬁgﬁ:%ﬁsﬁnggaﬁfiﬁs ﬁhue?le%éfane fblqneLHansvl%{aﬁg
N

37. Procédé selon la revendication 36, dans lequel le mélange a une température de transition vitreuse de
40265 °C. :

38. Flocons transparents secs de verre de café, pouvant &tre obtenus par un procédé selon l'une

25 quelconque des revendications 1 & 37, les flocons étant brillants sur les deux c8tés et de couleur

marron foncé, ayant une épaisseur de 1 & 15 mils (25,4 & 381 1.m), une grosseur passant au tamis -8 &

+30 mesh de la norme des Etats-Unis (-2,38 mm & +595 um), une densité en vrac de 0,35 4 0,55

g/cm? et une couleur de 15 & 22°L et, facuitativement, une teneur en humidité inférieure 2 8 % d'eau.

s0 89. Produit de café soluble contenant 60 4 95 % de café sec ayant une densité en vrac de 0,15 & 0,35
g/cm?® et 5 2 40 % d'un verre selon la revendication 38.
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