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of 10-20 bar the liquid extract which is delivered can be given desirable quality

attributes in term of coffee yield, coffee solids and "crema" and within a
delivery flow time which is found acceptable for the user. Therefore, typically a
short coffee extract can be delivered within a flow time of between 20 and 45
seconds in order to provide a desired body, taste, flavour and crema.

There is a need to deliver a short coffee extract in a reduced flow time

however maintaining the quality attributed relatively unchanged.

There is also a need to deliver a short coffee extract with a stronger taste.
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capsule ground coffee having a controlled percentage of fines (F) depending
on the average particle size (D4 3) within the following limits:

F is lower than 16% when D4 3 is measured between 300 and 350 microns,
F is lower than 18% when D43 is measured between 250 and 299 microns

F is lower than 21% when D43 is measured between 200 and 249 microns,
F is lower than 28% when D43 is measured between 150 and 199 microns,
and wherein the extraction yield is maintained between 15 and 30%; and,
wherein a coffee extract of 25 or 40 grams is delivered in a flow time of 20
seconds or less.
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and considered as bitter and harsh because non-desirable compounds have
been extracted. Conversely, if the extraction yield is too low, the coffee tastes
watery and is also not found acceptable for the average consumer. Therefore,
surprisingly, the invention provides a method wherein while the flow time is
significantly reduced, the extraction yield is further maintained or even
increased through finer grinding within a range preferably comprised between
18 and 30%, most preferably between 19 and 25%.

The amount of ground coffee contained in the capsule remains reasonably
low; preferably of from 4.5 to 6.5 grams, more preferably, of from 5 to 6
grams.

It has been surprisingly found that within a preferred average particle size of
D43 ranging of from 200 to 300 microns, the flow time for delivering 25 g or 40

g of coffee extract can be reduced significantly to 15 seconds or even less,
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between 1.1 mJ and 3.5 mJ. Most preferably, the membrane has a puncture
resistance of between 1.35 and 3.2 mJ. The membrane can be made of

different material such as aluminium, aluminium alloy and/or plastic.

In a preferred example, when the membrane is made of aluminium or
aluminium alloy, the membrane has a thickness comprised between 26 and
40 microns, even more preferably of about 30 microns. The membrane is
preferably torn under the effect of the extraction pressure in contact with the
engaging means. The engaging means may comprise a plurality of reliefs or
alternatively a single one. The capsule may contain an internal filter if
necessary to retain the coffee ground inside the capsule after opening of the
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Fig. 1 is a graphic showing the relation between the average particle size

of ground coffee and fines levels for standard grinding and improved grinding

of the invention;

Fig. 2 is a graphic showing the relation between the granulometry and

the flow time for delivering 25g of coffee extract;

Fig. 3 is a graphic showing the relation between the flow time for
delivering 25 g of coffee extract and the extraction yield for standard blends

and blends of the invention;
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as the weight of total solids in the liquid extract divided by the total weight of

starting coffee ingredients in the capsule (e.g., roast and ground coffee). This
value is typically expressed as a percentage.

The "total solids" is defined as the weight of extracted solids contained in
the extract divided by the total weight of the extract. This value is typically
expressed as a percentage.

The "injection pressure” is defined as the maximal pressure expressed in
bar and measured at the injection point(s) in the capsule during extraction.

The "flow time" is defined as the time from the first moment of fluid
dropping into the coffee cup to the moment the extracts has been delivered
into the cup with the desired weight, strength and character.
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with a texture of substantially small bubbles. The crema attribute can be
measured by an empirical sugar test as defined in example 6, which consists
in arranging a well defined crystal sugar layer on top of a freshly prepared cup
of coffee and measuring the elapsing time between the start of overlaying and
the main part of sugar's sinking. The "sugar test value" is thus a number of
seconds.

The "engaging means" represents an element of the extraction device or
capsule having the function of engaging in or pressing against the membrane
to provide a certain pressure loss that enables to delay the release of coffee
out of the capsule. The engaging means can take various forms able to

provide in conjunction with the membrane a certain pressure loss such as a
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alternati be provi ded through the protruding
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caThl?e s0pSIfddih tA8)Yapsule via at least one injector 70. The injector may
comprise one or more needles or blades which create one or more passages
for water to enter in the capsule. The fluid is supplied under pressure in the
line by means of a pump 73. The pump may be an electromagnetic piston
pump or any suitable water pumping mechanism such as a diaphragm pump
or pressurized head systems. A reservoir of fluid 74 can be installed upstream
the pump 73 to enable fluid to be supplied in sufficient amount for delivering
fluid to extract more than a capsule. Preferably, the reservoir holds more than
750 ml of water so as to eliminate the inconvenience of repeatedly refilling the
reservoir after a few extraction cycles. A heating system 75 can be installed
along the line between the reservoir and the extraction module 10 to heat the
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t h?/vﬁ(% ftl"'?@extraction module 10 is closed around the capsule 2 and the
capsule is positioned in the module, as shown in figure 6, the retaining
member, i.e., hereafter called "membrane”, is positioned adjacent or at a
short distance from the engaging means 13 of the device. The membrane of
the capsule is not opened until a certain opening pressure is built within the
capsule by virtue of water coming in the capsule. The membrane and
engaging means are so arranged to not create an accidental opening before
extraction begins. Therefore, as water is entering within the capsule pumped
by the pump means 75, the internal pressure builds up inside the capsule
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CapytRat, the granulometry of the coffee ground in the capsule has been
modified with reduced level of fines. Preferably, the percentage of fines (F) is
related to the measured range of particle size (D43). When the particle size
increases, the amount of fines usually inversely decreases. The finer the
coffee is ground, the more fines are created. According to one preferred
aspect of the invention, the percentage of fines F is determined as a function
of D43 within the following preferred limits:

F is between 12 and 16% when D, 3 is measured between 300 and 350

microns,
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anmount “of fines, as defined above, enablées to control
3@%e flow tinme for short coffee extracts. In

particular, a flow tine of less than 20 seconds,
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obtai ned for delivering 25 or 40 grans of a coffee
MaRP¥act with an extraction yield conprised between 15

and _30% preferably between 18 and 30% The foll ow ng

ex %’ ther illustrate the invention in a

non-1limting

In the following test results presented in Examples 1 to 4 below,
Nespresso® coffee capsules of standard volume and shape were filled loose
with 5.0 grams of ground coffee. The capsules made of aluminium were
sealed with an aluminium beverage delivery membrane of 30 microns. The
coffee characteristics were compared in view of the extraction yield and

crema quality ("sugar test").

Example 1. Grinding technology:

The graphic of figure 1 illustrates the relation between the average
diameter D43 and the percentage of fines considering different grinding

technologies.



manner. EXAMPLES 1In the following test results

presented in Exanples 1 to 4 below, Nespresso(r)
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average particle size of 199 mcrons, about 19% f or
an average particle size of about 240 nmicrons and
about 15%for an average part| cI e size of 299 mcrons.
E ple 4. t gk grg AGE, paLtick eAﬂnes)eonﬂow
tirgd _ze/fl nes) on flow tine: The graphlc of Fig. 2 shows
i mpact of t he average particle size (D4,3) on
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sthAR gririsg RERInY th BeXaRY8%RP2bB%0 300 microns, the flow

time is approximately constant (about 10 seconds) with a ground coffee

having fewer fines as opposed to the standard coffee blend having the usual
fines content. In general, the flow time of the coffee extract can be
significantly reduced with coffee blends having reduced levels of fines.

Example 3. Impact of flow time on extraction yield:

The graphic of Fig. 3 shows the impact of the flow time for delivering
25g of coffee extract on the extraction yield using, respectively, capsules of
the invention containing ground coffee with reduced fines content
("Improved") for three different average particle sizes, respectively, 200, 250
and 300 microns. The capsules of the invention were compared to capsules
containing ground coffee with normal fines content ("Standard") for same
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|c%f(atrlry?85fwe-lehne12 and 15 seconds, for the improved
blends with reduced fines content. The flow time could be reduced to less
than 15 seconds with the improved grinding.

Example 5. Impact of average particle size on flow time with average

particle size between 200 and 240 microns:

The chart of Fig. 5 show additional results within an average particle
size of between 200 and 240 microns. Improved grindings with lower levels of

fines are compared to an industrial "Roma" coffee grinding of about 230-
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bet ween about 20.5 to 22.5% Exanple 7. Additional
results Additional results are presented in the
follow ng tables 1: Physical properties of blends

FI ovEXampler f.iAdditionpl cesultse attri butes X43 Fines flow
stdev foam %ield (nmean) Coffee tinme weight (nean)
% ff\@qnn[)rse}l resiity aie M@samisﬁandilae thlienpaatdesH10 36 7 14

Ao’)E{'\’)R F{'\’)QQ17’)

1
"F‘hyS|caI propertles of BIEnds ~ * Y =Y “Flow préperties and coffee attributes
D43 Fines f!ow stdev foam % Yield (mean)
’ Coffee time
weight (mean)
[%] [a] [s] [s] [s] %
[lm]
Standard 200 36.2 5.0 36 7 14 17.5
Blends 250 26.7 5.0 23 3 17 21.1
300 20.9 4.8 17 4 17 22.3
Improved 200 21.4 5.0 10 3 14 229
Blends 250 15.8 5.0 10.2 3 15 21.7
300 13.8 5.0 8.5 2 12 20.5
Table 1

Additional results are also represented in the following table 2 for various
coffee blends within an average particle size ranging of from about 160

microns to about 375 microns.
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represented in the followng table 2 for various

coffee blends within an average particle size ranging

of fromabout 160 microns to about 375 microns. WO
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30 55 Decaffeinated 14.5 271.23 14.75 13 20.5
Intense 40g
30 55 Decaffeinated 15.5 215.54 19.82 11.8 217
Intense 40g
30 55 Decaffeinated 13.3 211.71 18.75 12.8 21.8
Intense 40g
30 5.0 Blend A 40g 16.5 337.27 12.75 13.2 223
30 5.0 Blend A 40g 13.9 340.35 12.46 14.7 228
30 5.0 Blend A 40g 19.3 308.08 14.06 12 229
30 5.0 Blend A 40g 9.6 317.29 12.56 14.5 234
30 55 Blend B 25¢g 14.9 161.98 28.21 17.5 26.6
30 55 Blend B 25¢g 14.9 161.98 28.21 17.5 26.7
Table 2

Example 8. Granulometry:

The particle size distribution was determined by laser diffraction using a
“Mastersizer S” instrument from Malvern® equipped with a 1000mm optical
lens. 1-2g of powder are dispersed in 1 litre of butanol and recirculated in front
of the laser beam in order to obtain an obscuration between 15 and 20%. The
particle size distribution is obtained by Fraunhofer approximation of the
diffraction pattern. The complete experiment is repeated 3 times (or until the
StDev < 5%) and the results are averaged.

Example 9. Sugar Test for crema measurements:

The mechanised sugar test device is composed of a small sugar-
containing silo. The prismatic V-shape of this silo comprising a defined slit




30 5.5 Decaffeinated 13.3 211.71 18.75 12.8 21.8

Intense 40g 30 5.0 Blend A 40g 16.5 337.27 12.75 13.2
WQ@2008/0120 5. 0 Bl end A 40g 13.9 340. 35 12. 46 14p@1/RR2087/057072

30 5.0 Blend A 40g 19.3 308608 14.06 12 22.9 30 5.0

Bl d 6, 317.29 12.56 14.5 23.4
Buty a0ty ot humbShdn s eatoarete’a §rifoun SUgR: CTaBES 1ong
aslﬂwe9sh1%1fr8§ aRf: azﬁqlrilir?]uﬁ] gﬁsﬂgarTQMaﬁBn@lnﬁhé@beTﬁls silo can be

G anul omstrﬁ artlceS|ze di stributi on was
maee@ hatinetaby, wnﬁswntmlbﬁrmaddrrwgm@s)aﬂom Igaet RaiRG Aerto a

ey JpsTER b4 REY KT 5 20 GRL' BREE el hefioh e

paihtstiibatfiiel pravshts elsé saghefret flowihg ont if tieé deiee li@bestand-by
beamin order to obtain an obscuration between 15 and

mode, VWhea thﬁéﬂ@ﬂ% movedyz theggugaricyainols Rredetachalhthe Wy
o RUATAE Rl BRI ATERA O Thel Bemctlh 1 £F HopT, BRLER oo
eCO experi nent |S repeat
mh‘nbeloﬁt MpathS?ﬁhlamb M@pnm@hﬂlbb@tc&ap@?ﬁﬂﬂgemr?lfﬁmﬂ?’a of
gar TeSt or crenmm asur enent s e ne nis
ipg U e Ra86es SVBL i es Ahonoar i Sl anen the
t AV o
su@%qa;s{és?:.ﬂeoéhbﬁ?? BHIh D159 ForVTREAAS: IrdLGa 4
thmmeﬁmt)my IeséIOtmobta@ 4 pravise woigh) ohb g tlesugar} depastgen
can cre Orm Sl{%r curt

h
8P iF Sk FudbIBRY Brfinei e ap6ed ST Uk SRR RnbRBs of the
sl THe su dliérﬁs%wéﬁalﬁfgab%f Dr;{%qdah@raammc%hy, with

controlT ed speed s) fromone point "A" to a
poifnpregse Walt@gmf@ddaﬂw@@nqu sarll ®insy nagst de) obsanvete
I ts th
o a5l ShrBlrdgih pREbAY Rt BHblsbeB fkert = e

Modihe s\A\gm |y reéiaind Sorevtiete oh hep 8fitRy crentd. diakeri, when the
produc all the way between the two points "A" and

maiy parpkthe Yigarisinks ?diﬂﬁjeﬂWaWel apssryeg @pgtatebmushsiop) the
fhh within the two points will be topped with a
Crﬁﬁbﬁ%ﬁ%[ayer of sugar when the silo passes over it.
The tehisagagtesp hiaiug” & thetreanbdreof ddvends shawnltaytbe i s
ositioned on the foam s |layer. The anpbunt of sugar (a
CIANCYRESs of the layer to obtain a precise weight of 5
g of sugar) deposed in

Example 10. Extraction Yield:

The extraction yield is calculated by the relation:

Yield (%) = Me x Tc/Ms
where M. represents the weight of the coffee extract, and Ms represents
the weight of the ground coffee contained in the capsule and Tc represents
the percentage of total coffee solids in the coffee extract obtained after oven
drying of the coffee extract.
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2. Method according to claim 1, wherein the pressure loss in the coffee bed is
reduced by providing in the capsule ground coffee having a percentage of
fines (F) depending on the particle size within the following limits:

F is between 12 and 16% when D, 3 is measured between 300 and 350
microns,

F is between 14 and 18% when D, 3 is measured between 250 and 299
microns,

F is between 17 and 21% when D, 3 is measured between 200 and 249
microns,

F is between 22 and 28% when D, 3 is measured between 160 and 199

microns.



Fis lower than 28% when D4, 3 is neasured between 150
and 199 mcrons, and wherein the extraction yield is
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and 21 % when D4,3 is neasured between 200 and 249
and épns, F is between 22 and 28% when D4, 3 i s nmeasured
bet ween 160 and 199 microns. WO 2008/ 012203
PCT/ EP2007/ 057072 18 3. Method according to claim1
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between 18 and 30% 4. Method. according to clajm 3,
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mas&@bfmaboeutt gfanfs. Wherein the coffee extract has a
crema which is stable at the sugar test for at |east
10 seconds, preferably between 12 and 15 seconds.

8. Method according to any one of claims 4 to 7, wherein the flow time is
reduced to less than about 15 seconds.

9. Method according to claim 5, 6 or 7, wherein the coffee extract has a crema
which is stable at the sugar test for at least 10 seconds, preferably between
12 and 15 seconds.

10. Method according to any of the preceding claims wherein the pressure
loss at the interface of the membrane/engaging means is increased by
selecting a membrane of a puncture resistance of at least 1.1 mJ.

11. Method according to any of the preceding claims wherein the pressure
loss at the interface of the membrane/engaging means is increased by
selecting a membrane of a puncture resistance between 1.1 and 3.5 mJ.
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wherein the pressure loss at the interface of the
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11. Method according to any of the preceding clains
wherein the pressure loss at the interface of the
menbr ane/ engagi ng neans is increased by selecting a
menbrane of a puncture resistance between 1.1 and 3.5
mJ. WO 2008/ 012203 PCT/ EP2007/ 057072 19 12. Met hod
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the capsule. 18. Method according to claim 17, mhereln
t he engagi ng neans conprises a plurality of reliefs.

15. Method according to any of the preceding claims, wherein the ground
coffee is not compacted in the capsule after filling.

16. Method according to claim 15, wherein the ground coffee is densified

before filling or is filled loose.

17. Method according to any of the preceding claims, wherein the membrane
is torn against engaging means by effect of the pressure of extraction for

release of the coffee extract our of the capsule.

18. Method according to claim 17, wherein the engaging means comprises a
plurality of reliefs.



