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“method for the 5 production of the liguid coffee product. Ready- tid- $ 26

cof f ee- es are becom ng increasing popular. Very often, these
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It is therefore an object of this invention to provide a black, ready-to-serve,
coffee-based product which has a fresh, clean flavour.

Accordingly, in one aspect, this invention provides a ready-to-serve coffee
product comprising;

an aseptically filled container; and

a black, coffee containing liquid in the container; the liquid having a fresh,
clean taste.

Preferably, the liquid has a coffee solids concentration of above about 2%
by weight; more preferably above about 2.2% by weight.

In a further aspect, this invention provides a ready-to-serve coffee product
comprising;

an aseptically filled container; and

a black, coffee containing liquid in the container; the liquid having a fresh,
clean taste and a concentration of soluble coffee solids above about 2.2% by
weight.

In another aspect, this invention provides a ready-to-serve coffee product
comprising a black, coffee containing liquid in a container; the liquid having a

fresh, clean taste, and wherein the liquid is produced by a process comprising:
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-2 PCTI EP99] 05045 extracting coffee solids fromroast and groundgqulﬁﬁmfn
a drawoff ratio of |less than about 3 to produce a coffee extract;

adj ustin centration of soluble coffee solids in th tract
*to less t gﬁﬁggggt 5% by wei ght under oxygen-reduced condite‘ionslJc9 @?ﬁg
providing the 5 coffee containing quuté; Preferably, the coffee containing
liquid is aseptically filled into the cOntainer. In yet another aspect,
this invention provides a nethod for providing a chilled coffee beverage,

‘h t hod e D ) ) ) .
Cont o ni ng. o bPALRUE SHRESAAS i 2052 bhdnbind LOFEE ot Gialk- o of

clean tast @Saﬂtﬁnaahﬂ(ﬂhaéﬁﬂ?ﬁ@dqw eoffemextnads; cof f ee solids above about 2.2%
by wei ght; OPeQajnaiﬁ%eceaﬁtce%ﬁ?ﬁ@n aggolagwéd}%émi&;i @%e.éoqfée%mem&“ ni ng
liquid over ice particles. 1 n a further aspect, thi.s invention provides

a dessert lesphanghsubaieby weight wsles oxy gen-regucedeganditipny fon providing i ner ;

and a 3l ac&offgé)é&ﬁginﬁ?liqﬁi@i. ng liquid in the container; the liquid having a
fresh, clean taste $ g copcentragion of ,cfpl ubl e c?ff e solids above about
2.2% by 20 wei gfﬂf‘."ra b thepotdee coptaming Nguid wuasapteslly fitled intatheneet ener and

may cont ai fontagiepur s. Enbodi ments of the invention are now descri bed by way

of exanple only. This .invention.provides a l.i.quid | ack cof f.ee product

whi ch has a fr HsKet G0t asgeqt Bidingen O‘PiPE?YlégﬁBj’E%‘?ﬂ°§r1§B|Pé°\6‘5H£? and

har sh not eshilled coffice beiverage, theargthbd cemiprisifig providiveg ki quepticablyfféldedr oduct

may cgat ai i . f ) I.45. d . 2% by

wei ghto | n90@%8@5??%%@%%ﬁl%cﬁ%at%@g%&?‘ﬁﬁgn%ﬂ%duﬂ_éf HeligiriRie AR 2

provi ded i nleandappe and 8 soneertratinnhefisoluble eesotids abeve abiout 228mbgnt  of

about | %w&ﬂ%mel ow. Concentrations of soluble coffee 30 solids above about
g

1. 5% by wei general ly cannot be used in conventional products since the
product woul d PPUHDEHECHRPBEE:i bl e harsh and bitter notes. The |iquid,

bl ack coffee pb@ﬁiﬂ?tﬂ&blﬁél@,dﬂé@'_ﬁfé domtdninpeliduid ovet idd partiviéd.act. The coffee
extraf% IS prepar by sub eﬁﬁl ﬂﬂ’ rﬁagt ?d @%ffi%_sb?el?Qs t.0 extra%tl an, under
m|d t&nperat ute? TR WY IDERHED PTPYINCH A ARSIRT 1ORRIPS Product chey 35
cof f ee beanemarisesyr ef erably ground prior to extraction. Any suitable beans

or Uug8 J AN ] < 3. PR/ ~P99/ 05045 bl ends or beans may be
yFSE 40 904 e

used. Naturally he beani, quality, the better_ the product
finall'y producBdlackneotice containing higyidin thecontaines; the lqyid bavinga feesh, ent

manner in gRAnisteBAE aohEaREdtivh vefbhehle coffer solids abboe abolifeRrpByvessel s
may bzqused' .f!gr 5 exanpl e fixed bed reactors or continuous counter-current

extratforsV choi ce and design of the vessels is a matter of preference

and has no cri Theabffeepentaiming thywidmayesmtaihiar swestenerf arid xexy doathineact or s
are used, Sofst ract ion liquid my be caused to flow upward through the
react or or downward through the reactor, as desjred. However, the
extraction is Emhﬁ@mmsm% the inveadiongre nawadessribed pyoway iofexampleenly.
reactors Cqmieinbeatish provideta ByhideldcRtoffétrddigdwhicihada gresh dléam i n
S€T1 €35 taste with little objectionable bitter and harsh notes and which is in ready-to-
serve form. The liquid coffee product may contain high amounts of soluble
coffee solids; for example above 2% by weight. In general, conventional black,
liquid coffee products which are provided in ready-to-serve form have a soluble
coffee solids content of about 1% and below. Concentrations of soluble coffee
30 solids above about 1.5% by weight generally cannot be used in conventional
products since the product would then have objectionable harsh and bitter notes.
The liquid, black coffee product is produced by preparing a coffee extract.
The coffee extract is prepared by subjecting roasted coffee beans to extraction
under mild temperature conditions and using a low draw-off ratio. The roasted

35 coffee beans are preferably ground prior to extraction. Any suitable beans or



.The extraction is carried out under relatively mld conditions SelthAtNl'}ﬁ(}
little or no hydrolysis of the coffee solids takes place. Therefore, 't é
t enper at u e extraction liquid used to extract the c jds is
“prefer ablg%bdeafogwaabout 15 140C; and nore preferably bel ow g%—(})/gfgﬁ(%g%d The
extraction liquid is conveniently hot water which may be, but need not
necessarily be, deoxygenated. Coffee extract nay al so be used as the
extraction liquid but this is less preferred. The drawoff ratio for the
extract i onpigndR!d¥tRaAb may RSEsellh aataklyt, tis BettdFRNe békh ﬁﬁﬂfxt?[ ﬁﬁhﬁéﬂeﬁ}ﬁ than
about 2:1. It is surprisingly found that extraction using Fow draw o

rati os propf%?tﬁr@hyfﬁgd act with a cleaner, fresher taste with fewer
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of coffee solids. .in,.the range, o % wel 0 ou %
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acid nmay be Elded t(g. he coIf.ee ex&rg&f. H it is Hecessaé.g lt.o store the
cof fee ext PB@ SPiEn ﬁbegFﬁ‘ﬁ SIS AIRANGHIRTRIENGS M hag ) syticaldmpact on
conduct ed thedprocess. r Forthery Hdixedristidirieactors deaisedf fheeextraction figuid tnlagrrbﬁ

f or mul at ed r,QV I i r i uch as
oot ener o RS upiard il A feaEidt o Udinwald thARCE Mt 8
concent r at desires. Howeyer,dhe extsagtionds sonverientdy gamied outtine britery ofifixedel .

G di ngpi | ybeB'i‘é‘ac‘ié‘x%%hh’éé’tbh@ﬂcl?fha&Eﬁtrﬁ&id&?li&uﬁ%ﬁ?ﬂo‘%@iﬂr@ﬁ HkHiem R adj usted
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ch’ as saccg ycl amat es
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15 about 13@fsh nldtes nay be carried out in a suitable heat exchanger or by
direct injecti of .steaminto the |.iquid,beverage m x. Suitable neat
exchangers ar eqﬁﬁépﬁeﬁeﬁ‘ﬁfﬁg&%‘?{aﬁl&gr@&wp/ Vﬁé”a‘f"”&iﬁ“ﬁ%@‘épg"%&? scraped
sur f ace heablidxiththegenge ophtaue 8% by veeightitgabout 16%m by peeightsul Tael opffeei t abl e.
The myxt urej | d..af . J a k| n about 2
20 i Aot oo cBreidf piaBlaifgtdr $Edhe BYEip8h ofialitins” IF U gypdle
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seconds. The Fo val ue eacheéi IS Er%‘ er abl Ea??jout S5.for products which wll
be col d vetdRs Sterage iy Best cordugted Hn rIngb%erﬁ CPREHONS: the F val ue may be
gblout 68 to ggfrh%]?com d:mlat 'Sdhéi:l mmnﬂ'ﬁieﬂ tbfpiﬁvid@q}éedi_?ﬁ_ﬁl oftf datur e
el ow_ abou . for exanple.to S than about e DS e
conve fbent hf}grzf mW@neésgspwt%rﬁéfaéfog{ﬁ,tbﬁﬁés ﬁ%‘i eewé%g’r?agey edyand ash
cool i ng t hehbeomrengatioAgditine solpblet mffeeatolicls cbduapdrtoithe desired Jewel. ar | y
sui tabl e heat,. e e C ' ' LA: [ |t
i xt ur e va R Y M8 oncbiaile AhE P dbTe EREE Sl walt bb TG ol gty oo
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(?f g%grg{@pegndﬁg{t b Hﬂéﬁrg ffcludd sc‘i'(ﬁﬁfl’?gn@ﬁgteagﬁ

earlier, suitab i S her ac ives nmay be nmay added at this
poi nt .35The bicaghenateodif sslivmendadi-paiassivra phosphaies, anssodiumiang potassiymi nt o
suitable 35 containers. Standard aseptic filling nachinery may be used. The
containers are ~ ~ ~ar~ 2003
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Is preferably carried out under reduced oxygen conditions. If desired,

al t hough | erable, the liquid coffee product may be fiid

* suitable agﬁﬁdﬁaéés and then retorted. In this case, aseptic ?hﬁqlng I S not
5 necessary. The filling is preferably cagried out under reduced oxygen
conditions. Standard filling and retorting machinery may be used. The
products obtai ned are characterised by a fresh, clean taste with little of
t he harsh, pj I bt SR @?ﬁf r e
bever ages. ?lnfatst&lr SV% i%%scgonﬂﬂﬁ tflact t bt fe{se‘ﬁg% atsB‘bg. dsggnﬁl a{’%(r:lgi}fg&iée%
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frozen desserts or fresh whole mlk. 15 It is found that the products

contain an S8§8¥PSEeous ratio of al dehydes to furans of |ess than about

1:12; nore pref Suitable flaooibrswhichmapbeusdd iHiludd vamllgdouglen, tWiiskihese
characterl st cS 1h ve ﬁéjl gﬁ(ﬁ:abl e inpact on the flavour of t he products. In
this spemfF%‘fqg F draw of f ratio" neans the ratio of the weight
20 of the cof f eThexhixnre of all cechponentsthay dmlam:s\utgectsd/m hombogenisativgifht

means e eRerospih: ORyRER reihCed AndRIOAGE cBREIY Bk ddfind FoifhulaRolibe.®
121 C. Int %IIQW@&Qﬁf@gprQﬁDCtthe term" Furans rreans corrpounds of the

furan class 25 gl nisthb eﬁrs@&h’ﬂXHrb“i@fhen Sfeﬁ-ﬂﬁlSV‘suQ_]eE&HQBEiﬂtra S aroma
conpounds of the di ke ass in u |n

c ne,
2, 3- pent anefTBREFAYR %t’eﬂ}ra@ﬁy Qﬁ?cﬁf’ %@6{%3@ atipg the
gl dethe g I mxtulrectb lachengaeraﬁiwhbwé ﬁlﬁh}td65°6‘ ﬁmtmmmgmfut lﬁlmdc to |
met ut rm unds_of t e
cl ass BI%cl uagﬂ‘gt ll%(& #-SWrtfe 18d %ﬁhg{?g}‘%’bi tneé‘tcﬁw %ﬂ'f”ﬂ %rreans
t he cal cul amgdcmoﬁst@fm antodhpdmnui ageupix. t $uitabbsheat sxchangeos aref
met hyl but y?st r@ 2??%%‘”{";@‘3 PX AIDhISSh&dt e&@ﬁ?{ieg‘k‘fée%ﬁ ?&aﬁé@sd}?&%@“ bed to

further ill | ﬁvenﬁl on. aronma conponents are

anal ysed usExehajesrsplathen)cxphngssy ﬁ‘ﬂgspaﬁi ??Mﬁ’étt?tile The aroma
conponents are Miemiktoeel is héld.al fié rAEd tWRpePdtire/ fiff a-thind(ehs HR@PARRR4D i nto

The SotBonerteeaiiRautheih fy Bithite %ﬁdaﬁ&f@ Eh‘)iﬁé&ﬁé’? BebfdiSEIERE Tass
spect r onet ethe tBmperetutiecttoombichithe mixgue ichradedttbgmeiphiraisdcormesientkycheldnet er
are as foll gyge @ erﬂ}e%P%élﬁtsese%Ehﬂé LJ A d0ddcbids ’F‘Y@én? @%l&if:ereb gl al

hold tinme Tenperature | ncrease rate nper at ure n
range El ect i®Rred! akegﬁ S {orameducisonpichovibbhe-raldvensied. JoRpradutR which He
carrier gas vallbe B&Gvéndthgyﬂﬁ F, value may be about 60 to 75.

25 The treated mixture is then cooled to a temperature below about 60°C; for

example to less than about 40°C. This may be conveniently accomplished by
using a suitable heat exchanger or by flash cooling the beverage. Again a plate
heat exchanger is a particularly suitable heat exchanger. Flash cooling is
especially suitable if the mixture was heated using direct injection of steam since
30  the introduced steam may then be flashed off. Otherwise the increase in water
content must be accounted for when preparing the mixture.
If needed and not added earlier, suitable buffers and other additives may be
may be added at this point.
The liquid coffee product obtained is then aseptically filled into suitable
35 containers. Standard aseptic filling machinery may be used. The containers are



4C per mnute 190C 0 mnutes 35 to 260 amu 70 volts. Al results gag gan o
expressed in ppmnethyl butyrate units. 10 An extraction battery of tilrge

fi xed- bed rs is used. The extractors are connected,j j such
- that an e@%‘%@?%ﬁ liquid may flowinto a first extract or,P¢@E? édsg“zscond

extractor, to the third extractor, and then out of the third extractor. The
third extractor contains a charge of about 27 kg of fresh Arabica 15 coffee
grounds. The second extractor, which was the third extractor in a previous

| e, ' Lal : ! fi tor,
Wi ch was (Re SelRl ahd soef ThEGRERC LS, SrUAPly caliEd i ThiRiedEte”
extracted davgsa (@rﬂddlmg Wat er at about 104C is introduced into the first

orovi de.abaur 4 Gne APl tespRelfabiq e Mt ¥lec buot e gk 205, ' ©

and the conBinsyitahlegopipiness prd thep retpsteds Inphiscase; asgpiic fidinghis nothe cof f ee

ext rack i s reeskdry. THRANIiALRPpreféraBH Eibd blifinder HdiReAloReLBATRRASE | S

present. The coffee extracl 1S diluted to a,coffee soli oncentration of
about 1 % a@%@ﬂeﬁﬂ%% JSWW‘BE%&PW&&YW& tions. Buffering agents
ar edadfled and t'{‘l@e p{(?ﬁU&%S&ﬁ%hi&@@trm&%t@ﬂ?&ﬂ;ﬁ?ﬁbﬁﬁgﬂéﬁﬁ%gb wﬁ%qmFgég? g
product is _ asepti.cal illed into packs cantaini u educe
oxygen conaﬁ?i &r‘%é;r%t?‘ﬁ -xﬁgat_conglﬁgggxbaﬁf ybtpbcﬁﬂﬁagﬁﬁg cg? esh, clean
taste with bewecagose Tmsiistdespitel theofest tha tieggrodwehiifecanthiremised leaels off
examphg 1 i Ll tQra. C | { O t 1% hy wei ght
cnder "edusDye thBfeeisBifs. o The Brodll iy BRUCARRAL LAY, At M

buf fering dtgrexample, hepsadusianaihbe ppiedrayer erugkedon shaved ice 1d pwvide & packs

cont ai ni ngréﬁ‘ék'ﬁin?%év@a eRetiiG RS Pty IR prOdith a9 b &e 458 Gn The
cof fee product ha fr,egsh, cl eg,n #aste W t.h percgl ed nutty a roasty
notes. 15 xdueasm)w% Y 168 GBI 2 £ BBPER M RROdustangy ke frozen gpdiservedias a he

cof fee prodiesseritSespeeiallgvatienzeikddowithioktedrdien dadsdeld drashiwhelemilknd
R%Lgltlgﬁ bp-rlr-1hr6re{ f}ﬁu &lsndatfagt i Jr8c'h'1c?¥"iom%3| ac.:nO %%H&%gcrn?sd}éﬁo &t algéﬁlyr?elseiol
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each of exanB es I s opened and the 25 coffee product 1s then
anal ysed f &F dufl¥s. The acid break down of each coffee product is as
fol | ows: In this specification, the term "draw-off ratio” means the ratio of the weight

20  of'the coffee extract removed from the extraction system to the weight of fresh
coffee introduced into the extraction system.
The term "F, value" means the equivalent time in minutes for a product
held at a temperature of 121°C.
In this specification, the term "Furans" means compounds of the furan class
25 including 2-methylfuran.
The term "Diketones" means aroma compounds of the diketone class
including 2,3-butanedione, and 2,3-pentanedione.
The term "Aldehydes" means aroma compounds of the aldehyde class
including isobutyraldehyde, 3-methyl-butanal, and 2-methyl-butanal.
30 The term "Pyrroles" means compounds of the pyrrole class including 1-
methyl-1H-pyrrole.
The term "ppm methyl butyrate" means the calculated amount of a
compound based upon the response factor of methyl butyrate.
Specific examples of the invention are now described to further illustrate
35  the invention. In the examples, aroma components are analysed using gas
chromatography and mass spectrometry. The aroma components are introduced
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Amount ng/ gProduct of exanple 2 Anpunt )
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0.070.07C trate0. 250. 25 The pH of each product is 5.9. The product of
exanple 1 has a turbidity of 14.00 NTU whi e the product of exanple 2 has a
turbidity of 32.00 NTU. These results indicate that the product are
relatively .clear. 5 ampl e 5.A coffee extract is _Rr ce s, descri bed in
xanpl o 1 dite e e T SR eGrab ufiRea et abd Seancbafiod tnb s hEeARPasS506 by
\r/]vei ght undé€fhe esimpenenix ygnmz;.tﬂ:ﬂ in¢helighs cloomaBoffaphiarg detpenéd usinggamasnd

oney are t C r t | I il Lnto cks
cont ai ni ng BgapRtes FheiRR e eeh SHARERSREEN drd lnasS SphEtomRRE
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liquid having a fresh, clean taste, and wherein the liquid is produced by a

Process conpri St RM results are expressed in ppm methyl butyrate units.

Example 1
10

An extraction battery of three fixed-bed extractors is used. The extractors
are connected in series such that an extraction liquid may flow into a first
extractor, to the second extractor, to the third extractor, and then out of the third
extractor. The third extractor contains a charge of about 27 kg of fresh Arabica

15 coffee grounds. The second extractor, which was the third extractor in a previous
cycle, contains partially extracted coffee grounds. The first extractor, which was
the second extractor in a previous cycle, contains the most extracted coffee
grounds.

Water at about 104°C is introduced into the first extractor as the extraction

20  liquid. The draw-off ratio is about 1.7:1 to provide about 45 kg of coffee extract.
The extraction yield is about 20% and the concentration of coffee solids is about
11% by weight. The coffee extract is held in a container sized such that little or
no head-space is present.

The coffee extract is diluted to a coffee solids concentration of about 1% by

25  weight under reduced oxygen conditions. Buffering agents are added and the
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15  Example3

A pack produced according to example 1 is opened and the coffee product
is then analyzed for diketones, aldehydes, furans, and pyrroles. The results are as

follows:
20
Compound Product of Example 1
Amount (ppm methyl butyrate)

Diketones 0.2
Aldehydes 1.2
Furans 0.1
Pyrroles 0.08
Isobutyraldehyde 0.4
3-methyl-butanal 0.4
2-methyl-butanal 0.4

Example 4

A pack produced according to each of examples 1 and 2 is opened and the
25  coffee product is then analysed for acids. The acid break down of each coffee
product is as follows:
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Fumarate 0.01 0.02
Sulfate 0.07 0.03
Oxalic 0.01 0.00
Phosphate 0.07 0.07
Citrate 0.25 0.25

The pH of each product is 5.9. The product of example 1 has a turbidity of
14.00 NTU while the product of example 2 has a turbidity of 32.00 NTU. These
results indicate that the product are relatively clear.

Example 5

A coffee extract is produced as described in example 1 and is diluted to a
coffee solids concentration of about 2.5% by weight under reduced oxygen
10 conditions. Buffering agents, sugar and honey are added and the coffee product
is aseptically filled into packs containing about 250 ml. Reduced oxygen
conditions are maintained.
The coffee product has the following constituents:
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Compound Product of Example 5
Amount (ppm methyl butyrate)

Diketones 0.2

Aldehydes 1.2

Furans 0.1

Pyrroles 0.05

Isobutyraldehyde 04

3-methyl-butanal 04

2-methyl-butanal 04

The pH of the coffee product is about 6.2 to 6.4. The coffee product is
poured over crushed ice to provide an iced beverage. The ice beverage has a
fresh, clean taste with perceived nutty and roasty notes. The beverage is
10 refreshing with no perceivable bitter and harsh notes despite the high
concentration of coffee solids.

Example 6

15 The coffee product of example 5 is poured over vanilla ice cream and
presented to a taste panel as a dessert. The dessert is readily consumed with none
of the panel finding objectionable bitter and harsh notes.
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adjusting the concentration of soluble coffee solids in the coffee extract to
less than about 5% by weight under oxygen-reduced conditions for providing the
10 coffee containing liquid.

2. A product according to claim 1 in which the coffee containing liquid is
aseptically filled into the container.

15 3. A product according to claim 2 in which the coffee containing liquid is
thermally treated at a temperature above 135°C to obtain an F, value of at least 4
prior to aseptic filling.

4, A ready-to-serve coffee product comprising;
20 an aseptically filled container; and
a black, coffee containing liquid in the container; the liquid having a fresh,
clean taste and a concentration of soluble coffee solids above about 2.2% by
weight.
25 5. Adessert topping product which comprises;
an aseptically filled container; and
a black, coffee containing liquid in the container; the liquid having a fresh,
clean taste and a concentration of soluble coffee solids above about 2.2% by

weight.
30

6. A product according to any of claims 1 to 4 in which the liquid has a coffee
solids concentration of above about 2% by weight.

7. A-product according to any of claims 1 to 5 which has a ratio of aldehydes
35 to furans of less than about 1:12.
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