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JInvention This invention relates to a stable, whi tened coffee concentrate
The tnvention also relates to a nethod for stabili

concentrates 5 and a process for pr OdeI ng stabl e, Whl tened cofmmﬂmwl"mmmmm”m
concentrates. Background to the Invention Coffee products whic

m xtures of soluble coffee solids and mlk 10 solids are conmonly fosresd in
two forns; as sol ubl e beVEHEGENEOWCETFERC QNCEMIRALE. dri nk | quid

beverages. Although these products appear to be sinple, severe 3’, mmm
need to beFimldofthelnventioder to produce them In particular, Imﬂm
lies in the fact that a m xture of coffee and mlk is very unstabl € +Gobdd

sol ubl e beverage powders, a common problemis the appearance of .15
floccul ated m lIhtqomoantmn relatss t0 hetide swhijen¢theofifee noneomdrade. Theed with

wat er. The, | at e ' | 4V

accept abi | ]intfvl)? 8?@ & ?épor %ﬁ&g%%%F "n?c%tgé(g' Eoﬁﬁ?@ﬂgsg}eé %R@Eﬁ?c? E°§?§? éﬁ?\éan%e% of f ee
beverfiges dradalpeecessdor pfadicing stgbldeaihitened coffge @opcemteatss.i n whi ch the mil k
proteins are subjected to a controlled flocculation step during processing.
After processi ng I n thls vvay cany 20 flocculated mlk proteins in the
reconsti t ubackgrous . enaonsmal | to be visible. This progess is
described in US patent US patent 5,620, 733. For ready- to drink liquid
beverages, apart fromproblens with flqcculation of m| ot e .t is
found that |ipCakteeprodicts Xuehgentainpyxtuges ﬁfescﬂub}ea@eff%ﬁ sqltfis %f/w Kge in

Lhe ferm OsfolﬂisOéi’elceﬁnnaﬂBsa)tuﬂﬂciﬁlﬁWeSfomﬁ rasaéblgsmlbwewgeepbwwst@&& | ayer
Shaking of eAAY tErsotk ighid bhbradiug fiess Bradtats pard Totisiniblre
beverage. sdveee difficaltizsnmiedtiobe, ow:rcmxhb & viddreo produeesibeid.yIn pam:omisa:or b the
contai ner gt JREIIDIELLAGS BRI 1EEY diGulel G drloNes Adh ﬁ%r% Bafidte.above

It. Consu presence I'ng, uhacce ‘Vari ous
processi ng t echof sely leebmfem%pta\udw@pglrm@l prddem 1sdheeppeatanee ofie

O b el A e
The cof fec s Hsaulremilimoins Brdeiay altepecorimetucatbify, The: 't e
Apart f r onprobberhiofdlgcculdtiomeoitthe gnilk prétesisenaoffeedshveragesdes teent ut ed from
the 35 cong i‘éc%ﬁl qf}ﬁt erﬂéaigrd&sf‘g% ﬁr(l)]%éhatn@%ﬂﬂgfﬁo?éiﬁéjﬁé"&lﬁécﬁﬁ%g‘ Ik

conponent nent.at 1. on cur
Ther ef or e, cqawér.;q}i ?‘Pf‘él athlvst&p %@mrogesamantﬁgeercmepsm S VRHEWT at es,

accegg abl eﬂé%uxit@tcadnﬂlafpfr&elmmhetécﬁt:ﬁﬁhﬁé@b@@éxagermewo 8k}l ta\tai visiHle.
Therefore ,I.her e By p eqﬁ/\h en dﬁ‘% e concentrate. 5
Summary of lt’ﬁé’rf’ﬁ?ﬁédtl 8%0 cecollncajxljﬁ en t ga < g %r ovi des a stabl e,

whi t ened cof f cBorrsadyrtordrink hqmdrhyvar@ﬂs; @tsamﬁrmmdaltemwabd]mcaﬂﬁmn 25%
Bgm\?ﬁhgm Of(]??)n enhﬁﬁ?qt fsgfofuﬁﬁ tEQt'] ee s |1 %éhgﬂsd%? %‘ggfa%?fftﬁb: t( has
been sur pst??eﬁﬁgey“\‘é‘ﬁrfg tfgtngh'gle&dgﬁfﬁ an, pgElomerats "‘ggge t he
whi tzs;_ed dayécknownasnicream layéi and ﬂaelplﬁﬁeﬂakmms kaiown a8 oxeantingf &fpar oma
I'S Oordl nar

concent r at PR OE RN PRt e MO iaBlly e SRBSGRE Vil he BRVeRe. |

sol i ds 15 Howewar, racparsistent, eisible whileoring vimlly ®03aing onghg nvntaﬂmr ahthapl e
about  70%:;h e pRQUWetvwrech thle l’iﬁhﬁﬁeveg a%f éi{diﬁfey atshnﬁ)o%' F @ﬂsﬁﬂ%?seﬁ

concentrate a I‘atIO to CQ
of less tHnd ﬁwatesqn@ of &%ﬂnﬁk‘aﬁ%ﬁf@ %h;éut ariqysprogesipg technag

Pr efxgy abl %ta]hﬁ@e%ré?x@@de&ﬂi d&d vt foblémconpri ses about 50% t o about
60% sugar, a,t,0 ab % no at mlk solids out .8%t about
15% sol ubl e co #‘% aﬁgptydgogﬁamszlgme %%%loaﬁamn%%efh‘?ﬁ éﬁhltel“ﬁ cof f ee
aroma pr ef @ffdd produmrarae‘enﬂumwme@aclﬁjuhdcoﬁwtﬂmedoﬁnorm geherdlge, the

coffee aro refer r oV ILn,the. I sed, 25 coffee
concent 1 at @R eomeRtt AL ABeBH S ottt isteSed asd i E AT it ARG
from negatively influencing the taste of products reconstituted from the
35 concentrate, the increase in acidity leads to curdling of the milk component.

Also, problems such as gelation and sedimentation occur. Therefore, despite the
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contentrated in aroma; for exanple has a total organic content (TOCH 704PR 2002
-above about 300 ng/100g of aromati sed coffee concentrate. The whitened

cof fee concentrate is preferably provi deg in the formof a sachet or stick
pack. In this form the whitened coffee ¢oncentrate may be used 30 to
reconstitute a single cup of coffee. In another aspect, this invention
provi des a nmethod fox stabilising a whitened coffee concentrate, the nethod
conprising including coffee aroma in the whitened coffee concentrate for
provi di ng aadsantages séfered by seneenitates, ageeptableavhitensd ceffee eongantrates are

coneentr at enfi@oniteRFhF avaiMENt rati on bei ng above about 25% 35 by wei ght.
17 APR 2002 -3 JBH yet anpot her aspect, this inhventjon _provides a process for
%W%Hict

preparing a sta ereds aareed dor a stable, ehitenedreotirs ¢RRFEREAS: | si ng:

i ncorporating an aromati sed coffee concentrate in a whitened coffee
concentrat e,conpri si oncentrated soluble coffee solids and concentrat ed
mlk 5 conpmgz@gﬁgﬂ%g‘%@%g the concentrate; and filling the

honogeni sed concentrate into containers for providing a stable whitened
cof fee concentr 3 shabl iten ff ngent r hayi n ol ids
cont ont of - abovACEyy BTl cARh #60EEa ERME WRRE AL Brle ot

Preferred Hmvingamolids Eohoetitrasionsabmivetabout 2§%nby wreighte theowhitened coffde by way
¢ | WS | : e :
concent §at e SHseafralY o BERE Bhcaitba Be BB Es Wb GERBASEIIIERIe o\

The wht eneepfes sadidsc and enffeeoromanpri ses a mixture of concentrated milk

conponents, CONR{&RAsRES guﬁﬁis'i’ﬁ)él? forhd fitat %Hé hé&itioﬁ"tﬁ‘, &fféeaﬁbhiasétﬂﬁilﬁé@ unt of
a cof fee aroma., The coffee-aronh~ suflgr I'Sl%gﬁ;tabl'l i ses the.whitened
f

cof fee concrwhitenedigpifeg concrutiateos Flug ity PLATISIAG, SINGE COffseomads
shel f condi ¢idimariliyahoteoungstalsie itkait eittiertmiik contémtidte 0 coffgsiconcemiratel abi [ ity

and fl avour - deg I obl ans h t | ubl e jcof fee solids
may be provi ded&ﬁ%%fahgé]f‘@%g&g? ce?fge ﬁ%g%?ﬁ&%tgépg%egg@i@a%%n%ogl rate. The base
cof f etS conceonceatrationypfisbopt 6f4rtedibiont 80% by weightydyrsexamplerabont 76% tay
sol ubl e cof;}ﬁﬁltp;g%l : %Egr%éiggg di ssolved in water at the desired

fexabbe

concentrati on. ond, way, a _coffee extract obtained_ 25 froma
cof fee extractiB¥e Wgﬂfelb'é{ effeccrmosntigte bas aatip onradrychasie of

concentr at i giilk sBiRlsaofichefee@slidsof 1688 YhaiLatburdue.J¢l fornext lesbaut TFINes by

subj ecti ng roauzt e@ cof fee beans to extraction. Any suitable extraction

procedure nﬁlﬁf) e1 36ed because the choice and design of the extraction

proce2@re i s a Retfermblyfthe mdfitened coffaadohaentrate contprisab aboptid®%ecto ablomt

I nvention. & oéga!r,yabﬁ%%to%ﬁ&ﬂ%% ﬁBﬂ‘}ﬁ{Mlﬁtéo%sp{l@&g%%% IBYule59sed
0] Ce ign t he oce

because the ¢ and design. o concentration p ure Is a matter of
pref erence EHbleLoftes ﬂsi%ﬂa‘i’%&ﬁ%@ﬁ%ﬂ%bl? if8h. 1f desired, the
fconcent r alt ed CQﬁ@%oﬁf@%%lﬁﬁbﬁeﬁgabl?@o_ﬁqhiseshﬁyéggﬁfﬁﬂméﬁd‘edﬁ?fd raﬁdnmtaih s;

or exanpl e,usin nase. r S_using .a amanase offers,the
advant age oFURNPe i SOER Atthn = reLerdBh w8 BR L0802 A Srmefhde ot on.
~ ~ aPR i oocoffée cdientrate. e Fhe ammatisedaarffeenicaehirateris prefedabily ligldyf or m of a
hi ghly aro i E COn i te nma
e pr opar ed- B it Bl TErG{h e 1S3 IATREATE Lofiftn SPONGAAE © ™
arona is i nakow 30O mgbk00gel aramatised eefige spncadrgtenent s whi ch may be

col l ected duri nghiRéhifenRdeHfedldonteirateqs ﬁpéfﬁra‘iﬂ’ff i)?&fiﬂ@(‘l“i’@{he forofmy be
f arona conponenfis or by

done by standard procedures for gollecti cof.fe
Sui tably motchist AESEelepasia b farmy i Mtened epEiegispycentiRie Y PAPSEDS | o
ar oma30onpoterdconsititttdial eingl@bhyy of obffee.l € aroma conponents. Highly volatile
aronma conponentg are.those ich_conde { eppe ... bel ow about
0C. To capture %?@Ebgﬁpﬁwi@%d%?ﬂ“%gﬁﬁaﬁ‘g‘?ﬁaé niaetﬂﬁ%drgqrraﬁ%lﬁﬁlgm& %5 cedure
usual | y ent whitenéd coffiee gonosnirate,che method sopiprising irfaludingeeffesfaremadar i ng
processi ng . . . 5
Carrior gasiro fitefed AiHfhe ElcehfiatORg e o S R oo e Rl 10
soneti mes astabdiged coffes poncemtrate hayingspiidstgpacenisation beingabeve abgut 25%

35 by weight.




15 condense. The condensed aroma conponents are then coll ected. Swf-f\%gﬁemz
‘procedures for capturing coffee aroma are disclosed in, for exanple

patents 3823241, 5030473, and 5222364 (the disclosures of which are

i ncorporated by, reference). Sufficient -8offee aroma is preferably added to
the coffee concentrate to 20 provide a total organic concentration (TOC) of
above about 300 ng/ 100g of aromati sed concentrate. Mdre preferably, the
aromati sed concentrate has a TOC of about 350 ng/100g to about 450 ny/ 100g
of aromati sed doryatanpthes asprics, thisomacngen peoviflesa pooesss fomprepprioger abl y has
a solids c t ight. 25 The

concentr at ggﬁﬂewmgé(%o%g%&%%?%gﬁg%{%b@g\%gmg ﬂ?}%f ﬁgrm of a suitable mlk
concentrate. THBECeRpoRatingawAramatisedotine qsmsatr@t@ ing whitened eoffeonal . One
sui t abl e pr, i BHEH Cﬁ{dd@d}ﬁ% r
exanpl e, a@@gﬁfgg@glc@g m%tel on %&ﬁgﬁyhreé géf?égé%ghsso I ds cgnﬂtaeérﬁit(mnlalﬁs be
prepar5ed f COMRIERERD ni I k solids, milk fat, water and sugar. |f 30

desi red, additiKymbd éﬁlélhgnh@bgn@mwm such as vvhey or casein may be
Alternatlvel con trate

added aI t hough S, not necessar m |
may be prepar eoft ltll.}‘? §h? P&m%geemagﬂp¥%'%‘m§ 179 ‘I'@m‘i1 IPEO‘é % is
used, the nvhitersdhasfite edreentratee tiabitgbleashremed ¢’of§c€d c@‘iﬁ:enmateehavmg(w e about

a0 by v, S FlsBE BRGSOk VR oL TRy, have 2 solies

2002 16 The stable, whitened coffee concentrate may be produced fromthe

concentr at qgetﬁ]lla&ﬁé%ﬂﬂﬁ E8RLF thE PRY %ﬂ_@%@% conponents, and coffee

aronma in séveral ways. For exanple, rated coffee conponents and
the coffee aroma nmay be conbi ned. The concentrated m | k conponents may 5

t hen be added tﬂnbbaxﬂ%mwfﬂae ﬁivteﬁﬁeﬁtare/ﬁbw,désbﬁbeab Wrgy BRExMRphR

the concentrated m nent rate.
et hor ol TS SRy dhtion OV cstabla o ltﬁwicgtfﬁﬁsﬂaﬁwatwﬂegﬂﬁwatﬂéa St fee
conpdifent s coanelmramicbxeabavmataouteﬁ%bymcn‘ghneﬂrhb wﬂtdmd dofifeersonetatrateSui t abl e

e Y R R Sl S Sy an i

concentrate pr Inln has a rati 0,
on a dry basiffse sofids; amd g@tabdssmg»amsmmée gcqqffw agpmae skhe eeiffeeprampal: 0. 7;

for exanpl gy ?ﬁ‘ril'éih gl QaBilises ﬁWhltén&i Soffésldbhdennate.| THE ifed dBiYeebe

i ncorporated 1nto the i tene ncentrat.e as desjred.. For e Ie
{ he i t onGmEBRFaE e e are andey Sholl CORiHORS for IGREMeriods tiag vaDy
and 2%t assisignificant stabidity andiflavoui-degeaddtioh pedblemisumaphosphat e, sodi um

it 6ol & svegt oy EERn A (HOBIBERIHR AR, BroilEd i KGHFof

acet osul f aspjtablechasesoffeelconspntratgl Theskas em&pmpgn@ai@nnax gsrpapmden and

m xtures Ofoﬁe@ﬁ%voswg&e f ﬁrstwyt abh®1d l:@ﬁeélpéw%yﬁm ae@bwea mbourbon
whi sky, chocol at eg}edr ble emyl sifiers, such gono-

t
di - est ers J¥algr geRIESCsHS CQnF%‘%tf%ﬂO&’cuii‘ t?’GIS;‘PE% Wayy & @5%’( obtaingd o
nmonoggear atfasm £66ffes edtractivroproyess magdedsontentthted tonhe desined doffge yceri des,

i ncetyl T APAPRRaGh i The ¢ BeEaRudb AR s PROp B @ SR & Y oorbi ¢ an
esters, di aubjsdtingmonstedcoficedwans teextrattiomniny suithble eptrgcidon peex;edure
succi nyl at gﬂ fﬂgﬁxtsg&'ﬁgcﬂise%? %ﬁBic@ea%d ?&%bﬂlﬁ Eon&B}Qc 1*1@' iygerides,

hydr oxyl at ene |-es ers of fatty aci ds
30 pol ygl ydeater @%mr@fereaﬁe m«@ bgs ne .ca%wal HEpygtion Weaayentym. { Jimilady; My  and

nave The dob o e o T G B e droce La ane
ebodi mant (e ENGTFAIRPRSFIUS 6.3 1BaliEt Ot Brefeence aaf PAS DSt FEPRgh of
about 65% tojlﬂieqmreﬁﬁﬁﬁ,by wei ght; 35 nore prefer abI y about 70% by weight to
about 80% b 0Nt .. exanpl.e (o] may have
a solids co%cmﬂr%‘ic{é? cgﬂgﬁpmfﬁ gg\gfg J‘.’s{]pﬁgﬁﬁ% §§ b% s%ggec&e&‘g%% bg

wei ght. In engmmrc}qrdrolysmerfor ex&mplﬂumnglecgamﬁmee thdeelysissusingas a soI i ds
Che i ¢ ondiinfliasd Sitrs AL AR O e Yodesftilin SN bRIDIBEH'sichihel

the pH of tsedimpntatignd cof f ee concentrate may be about 6.0 5 to about 7. 0
for exanple about 6.5. The whitened coffee concentrate may then be
subjected to colloidal mlling if desired. Ordinarily, colloidal mlling is
not necessary for whitened coffee concentrates having a solids
concentration of |ess than about 50% by wei ght. The colloidal mlIling may

t ake pl ace under raised tenperature conditions; for 10 exanple at about
100C to about 150C. The tinme for which the whitened coffee concentrate is
subj ect ed to col | oi dal m I i ng may be sel ect ed as de5| red; for exarrpl e

I T . P _.:.:__ T




15 whitened coffee concentrate may be subjected to ultra high tenpel ZtAPRE00?
(UHT) treatnent at a tenperature above about 115C, for exanple to about

~ 120C'to about 150C. | The m xture .is hel,d at the raised tenperature for a

time less than about 5 mnutes; often su'T4fici ent to provide a F value of at
| east about 4. For exanple, the whitened coffee concentrate may be heated
to a tenperature in the 20 range of about 120C to 135C for about 1 to 5

m nut es. Wet hei hea}, treated or not ,nriyhe whi t ened coffee cancentrate may
then be subj ect €hecatliesppaiseenvsaiently provided mrtbe dor of akigbly out in two

stages. Forgondtided coffte conbémige. Thefaeemacpe®pbffed esnddhinife Rfybdeen
subj ected to col |l oi dal

milli ., honmpgeni sati on na e carried out in a
T oL agaispatashlt addipe coBlEtimoRBaqa s aspheRatrae T o cofTes. ciiee & Bye at
gbout lb!\/Pathta(cjfoaxlnoaﬁllmaiiﬁm_ cloffea_s ailm_hhi eoﬁqboneﬁfseﬂhi@hﬂneylbeabﬁecmﬁidmidﬂga&e not
een subjected tq.col}oi in 0 ni i on e.cafried.out in a
Pros T hochEBatlictoot SR Biterdhaclo ARG AhdBY BiabR ictealis L
about 3MPa for calleating cGffea ardihe camipoperts ardif satably vedifiang thesstahdard i | | ed
into suitaﬁgl%cg&&ltegi ners, with 30 or without thermal treatnent prior to

one alt

filling. | ernative, the whitened coffee concentrate may be heated
to a tenper at ur Breferabhy, the gaturalcaffrsarongommpenents alede bighly yelatilan about

1 mnute. THSnhOEoRPBARERSS ﬂi%h BY0lh#IRhrBfa Wmpbndiftélate thosé WHidPk8ndense
contajpners. In another Itper € white eci_l fﬁeﬁ concentrate ma
Reloveabe %

Ive, the co

asept 1@al | yatstemparare %&%@-cﬂﬂ@apm? ighly yelaipraseme copponesiher
al t er nat i vethetstgndatl ipeoesiive@ hfiedlycansoflushiagrmlatile aremaloniporedts fidho
i Soe Cob B RS Bl birchitls AR Ol SHRR: 1t 1
whi t ened cofTe n r a e 1 e
cont ai ner. #&roneladentGirrier gasahén elillot ¢o teroperatings dower thagi aboue pd0RE,ng
upon the ProfeSemeRftits’a 18w AMbobi1dsres 18 baieaGhofi ohftbnedt APl €
contai ners 1 ncluded stick packs; sachet$; carton-based, tetrahedron packs
(cl oséabl e emdesss.; Togicondpnssdaremasprapcnents areghga cpllegsd: Perablet and up
pouches; pl giceuredFor cptirin Q:!é'fﬂé%t@émﬁ Rfle ﬂ%ﬁidﬁﬁ'i?j for e&hﬁﬂﬂhé,ltlgs palténtpacks
are conmerc a e. i ners S . be suc a ey
'PL oviNg _et a i%%%?é@bb§2% iﬂéit?i{}’ggc@?e 3’5%%5?;&%3‘” ?‘lcglﬁre f‘?%ﬁgﬂfé@‘i 'EX' to

e whit enegferehtee concentrate to a mninmum For single serving
containers, the .al IS it | j ck pack
may be consi der_%‘g%%ﬁf‘%?oaﬁéwaﬁggk%%?%ﬁg%Ig? Ed%a}?%@?&g%ep ﬁar%résk% ar
produddng tprovidekiotal ergamieondeattationA0Ghekabovergiont AAP ang/190g @t ai ns
B?L)zieztegrgai%ﬂﬁzgiém({%ﬁwﬁmj %}I?rre: ﬁ%%r%l;]y? ﬂgé;? for |e]§ icglhcgr#\tgétg em:ftl\lél%I T?r(f: nes
may be used‘?y‘&ﬂw e‘ﬂé( lw : qpﬁi’ogégﬁgfn%(lﬁbbgio(f@?lﬁgﬁﬂe %&“%nf‘rlagarIggf
sect i on whi srlomatised voffecmondentrate préferaldydias mesohes coycentraticahof Alzouty3 %6t  or
| aser cut. t%raqf%t‘ﬂslaﬁb&%eiﬁmtenecliﬂcoffese‘ concentrate in this formoffers
t he advant age Pt -t ReTwhS eried 20 coffee concentrate may be provided in a
convedfent, si nfhe coneantrajedmilk camponents e be providedin the fornpefa t he pack,
pour or SQUKREMIO IR @&&%&%%?t'gﬁé fuill0EShdbnfidls %%z?ﬂ‘régﬁﬁfdeis-is-rhe stick

pack may contal n about 20g {o about 50g.of t te. Beverages
produced frmﬁ\tew@%ﬁ-tQﬁeau%blpégoeefﬁ%m that copapenly ussddo psodyesds” and

fl avou [ p[ Oé(%]ﬂd%n‘sbd (ﬁjm!lf Igml‘ @Emﬂpleghtstlandﬁtdibé‘@éoluti?ﬁ hmiﬁgeﬂechde@eﬁtécgag%lids |
concentrate S 00 stapl || Ve an ra or 0l.44 € ende r1.0as er
Shert conar o RRtRER R et AR B hloBias) BinCHL REG aBd b g T
furthdd il | desired; edditonahmilk protein3ourcessiich as avlwysorn casenl maytbedaddedm
freshly gro : i . i IR US pat ent
5252364, Fof o 4EEIAH oXAAEy AP A8 iR BolEafiaie By Bl 0
strippi ng opreperadly swiabiyiconpentrating anlk. of 4 mitkneacentrate is yserbrtbe anidk ona

and the aqugsitentta _éfél%'by had £ nfillesdld cdtitemhbove abdBR389% By wekight)t Pod
cof fee concentrate |cE]( hds a coffee_solids ,(éoncentratl on fof ab%%g) %0%
example, the milk concentrate may have a solids concentration of about 50% by

35 weight to about 85% by weight.



by weight. The resulting aronmatised coffee concentrate has a solids{7 ApR 2002
.concentration of about 39% by wei ght and a TOC of about 382 ng/100g of

cof fee concentrate. 5 A base coffee concentrate is prepared by dissolving
sol ubl e coffee solids in water. The baseé~Coffee concentrate has a solids
concentration of about 25%to about 30% by wei ght. The base coffee
concentrate and the aromati sed coffee concentrate are then conbined in a

mxer in a wight ratio of 5:1. The resulting coffee concentrate has 10 a
sol i ds concent r hb¢ stebls, vehitaned modice sonpentrats mayhe meodpeeddfyomehght . M | k

coneent r at e;GRIEAFARA MilkFMPoneAls B¥ncintratéd Sb¥fedEomipbliERd, fid Koffeb i ds,
about 12% by dry, wei ght1 of Li;ttel’ fgﬁ}, bout 66%%{ ﬁy wel ght of sugar),
are then adefoma i SeyEral yeays: ey Xammnee the cenerntrated catlge PIPONERISAY i de a

Wh: _tgne_d C(iﬂmfeft%fféér&i'téﬂiafrﬁh? bFEbﬁabiﬁéd.OT{aé c?ﬂé\:ﬁtﬁit_ e@iliiﬂclé&hg@ﬁeﬁtg\ 1R 8) }‘ Iee
solids_in e ned caf f ee centrate.is .abou - 0. : ma
SrountSof - ciheBeAdsAIR SR TExEEboTTe Ay T Sy P 2Hed SadRe i 1 t he
whi t Sneg COédrﬂJénﬁﬁftﬁQ]ﬁillg&foﬂ:pon‘Eh& in?he éovenl of gfrhghmaaﬁniteam a further
standardi sed, . to.a i content . % i.aht, water activity
of “about 0. AiErhtife reBRoSRENET nill coipblantS SoBelyid orfe oty <

t hen subj ecamdicoffecatones nwly be ¢dmbiped Thgether m dneestepo Sudtableanaxdrs nodpebe
honogeni Seduée@tb"%nﬂ?iﬂgﬁé nig# Biehis' St stage at about 10 MPa and then in a

ou a She “hor

second stage at_a ) onogeni sed cqoncentrate is then heated to
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example, the whitened coffee concentrate may be heated to a temperature in the
20 range of about 120°C to 135°C for about 1 to 5 minutes.

‘Whether heat treated or not, the whitened coffee concentrate may then be
subjected to homogenisation. This is preferably carried out in two stages. For
example, for whitened coffee concentrates which have been subjected to
colloidal milling, homogenisation may be carried out in a first stage at about 5

25 MPa to about 25 MPa and then in a second stage at about 1MPa to about SMPa.
For whitened coffee concentrates which have not been subjected to colloidal
milling, homogenisation may be carried out in a first stage at about 15 MPa to
about 30 MPa and then in a second stage at about 3MPa to about 10MPa.

The whitened coffee concentrate is then filled into suitable containers, with

30 or without thermal treatment prior to filling.

In one alternative, the whitened coffee concentrate may be heated to a
temperature of about 80°C to about 100°C for a period of less than about 1
minute. The hot concentrate may then be hot filled into suitable containers.

In another alternative, the whitened coffee concentrate may aseptically

35 filled into suitable containers.
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The containers may flexible, semi-rigid or rigid depending upon the process

conditions and the type of product desired. Suitable containers included stick
packs; sachets; carton-based, tetrahedron packs (closeable or not); Unifill packs;
squeezeable plastic bottles; stand up pouches; plastic cups; etc. Equipment and
material for producing the packs are commercially available. The containers

10 should be such that they provide a barrier to keep water vapour, oxygen and light
transmission to the whitened coffee concentrate to a minimum.

For single serving containers, the container is suitably a sachet or stick
pack. A stick pack may be considered to be a long, narrow sachet. Equipment
and films for producing the packs are commercially available. A film which

15 contains polyester/aluminium/polyethylene layers is an example of a film which
provides a sufficiently high barrier. Vertical form fill and seal machines may be
used. Conveniently, the sachet or stick-pack has-a tear-off section which:may-be
provided in the usual manner by a notch, fancy cut or laser cut. Presenting the
whitened coffee concentrate in this form offers the advantage that the whitened

20 coffee concentrate may be provided in a convenient, single serving pack. The
consumer then need only open the pack, pour or squeeze out the concentrate into
a cup, and add water. The stick pack may contain about 20g to about 50g of the
concentrate.

Beverages produced from the whitened coffee concentrate have a good

25 aroma and flavour i)roﬁle without harsh acidity. Further, the whitened coffee
concentrate has good stability and may be stored for extended periods under shelf
conditions.

Specific examples of the invention are now described to further illustrate
the invention.

30

Example 1

A coffee aroma is collected from freshly ground coffee and cryogenically

condensed as described in US patent 5222364. Further, an aqueous aroma

35 distillate obtained from steam stripping of coffee extract in a conventional
manner. The condensed aroma and the aqueous aroma distillate are then mixed
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The base coffee concentrate and the aromatised coffee concentrate are then
combined in a mixer in a weight ratio of 5:1. The resulting coffee concentrate has
10 a solids concentration of about 25% to about 30% by weight by weight.
Milk concentrate components (about 22% by dry weight of skimmed milk
solids, about 12% by dry weight of butter fat, about 66% by dry weight of sugar),
are then added to the resulting coffee concentrate in a mixer to provide a
whitened coffee concentrate. The ratio of non-fat milk solids to coffee solids in
15 the whitened coffee concentrate is about 1:0.58. A small amount of disodium
phosphate (about 0.4% by dry weight) is included in the whitened coffee
concentrate. - The.whitened coffee.concentrate is standardised to a.solids content
of about 72% by weight, a water activity of about 0.83 and a pH of about 6.5.
The whitened coffee concentrate is then subjected to colloidal milling. The
20 milled concentrate is then homogenised in two stages; in a first stage at about 10
MPa and then in a second stage at about 3MPa. The homogenised concentrate is
then heated to about 93°C for about 45 seconds by direct injection of steam. The
hot concentrate is then filled into stick packs each containing about 20 g of
whitened coffee concentrate. A vertical form fill and seal machines is used. The
25 film is a polyester/aluminium/polyethylene film. The stick pack has a tear off
section provided by a laser cut.
A stick pack is opened and the contents sqzueezed into a cup. About 150
ml of hot water is added and the mixture stirred. Reconstitution is instantaneous.
A whitened coffee beverage is obtained. No milk flocculation is noticed and no
30 lumps or other undissolved material is determinable. The beverage is tasted and
found to have a smooth coffee taste, no noticeable harshness and acidity and with
well defined, rich coffee aroma. The beverage has an excellent mouthfeel with

no sandiness or dust-like texture.
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Example 2

The process of example 1 is repeated except that no coffee aroma is
incorporated into the whitened coffee concentrate. The stick packs are labelled
5 as group A. The stick packs of example 1 are labelled as group 1. All stick
packs are stored at 20°C. A sample from each group is opened after 1 month and
each month thereafter for a total storage time of 5 months. The viscosity of the
concentrate is determined and the sedimentation is determined. The results are as

follows:
10
Group | Time (months) | Viscosity (mPa/s) | Sedimentation (mm)
A i 2800 0.4
2 3100 1.9
3 4800 2.9
4 5700 39
5 ND 7.0
1 1 2000 1 0.4
2 1600 0.4
3 1800 1.9
4 2000 1.9
5 2200 1.9
The results indicate that the whitened coffee concentrate which contains
coffee aroma is much maintains substantially constant viscosity and is less
susceptible to gelation. Also, sedimentation is much less.
15

Example 3

The process of example 1 is repeated except that base coffee concentrate is

subjected to enzymatic hydrolysis using gamanase 1.5L prior to the addition of
20 the coffee aroma. ‘

Stick packs containing the whitened coffee concentrate are stored for a
period of up to 9 months. After about 9 months, stability problems such as
creaming, coagulation, sedimentation and gelation begin to reach unacceptable
levels. Whitened coffee concentrate which contains coffee solids which have not
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been hydrolysed and which does not contain coffee aroma begin to suffer
unacceptable stability problems after 1 to 3 months.
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2. A concentrate of claim 1 which has a ratio, on a dry basis, of non-fat milk
solids to coffee solids of about 1:0.1 to about 1:0.7.

10 3. A concentrate of claim 1 or claim 2 in which the coffee aroma is provided
in the form of an aromatised coffee concentrate.

4. A concentrate of claim 3 in which the aromatised coffee concentrate has a
total organic content (TOC) of above about 300 mg/100g of aromatised coffee
15 concentrate.

5. A concentrate of any of claims 1 to 4 which comprises about 50% to about

60% sugar, about 15% to about 25% non fat milk solids, about 8% to about 15%

soluble coffee solids, and about 8% to about 15% milk fat, the percentages being
20 on the basis of dry weight.

6. A concentrate of any of claims 1 to 5 which has a solids concentration of
about 70% to about 80% by weight.

25 7. A concentrate of any of claims 1 to 6 in which the concentrated soluble
coffee solids are enzymatically hydrolysed.

8. A single-serve sachet which contains a concentrate according to any of
claims 1 to 7.

30
9 A method for stabilising a whitened coffee concentrate, the method
comprising incorporating a coffee aroma in a whitened coffee concentrate to
provide a stabilised coffee concentrate, the stabilised coffee concentrate having a
solids concentration above about 25% by weight.

35



