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COFFEE BEVERAGE COMPOSITION AND METHOD OF PRODUCING IT

Field of the invention

The present invention relates to a coffee beverage composition comprising particles of

roast coffee beans and methods of producing it.

Background

Soluble coffee products such as powdered instant coffee, liquid coffee concentrates and
ready-to-drink coffee beverages are made of extracts of coffee beans and characterised
by comprising water soluble coffee solids.. Soluble coffee products are used to prepare
coffee beverages by addition of liquid, normally water and/or milk, or they may be
suitable for direct consumption as liquid ready-to-drink coffee beverages. Soluble
coffee products may be pure soluble coffee products consisting of pure coffee extract or
they may be mixed products additionally comprising ingredients such as creamer,
sweetener, foamer, aroma, and the like. Conventionally, soluble coffee is produced from
coffee beans by roasting and grinding followed by water extraction. The aqueous
extract thus produced may be concentrated, e.g. by evaporation, and finally it may be
dried, e.g. by spray drying or freeze drying, if a dried powdery product is desired.
Methods to reduce aroma loss during extraction and concentration may be applied, for
example aroma may be stripped from the roast and ground coffee beans, and this aroma
may be added back to the liquid extract after concentration. Such methods are well
known in the art, e.g. from WO 01/13735 and EP 1069830. Important characteristics of
soluble coffee products is taste, aroma and appearance of the beverage produced from
the product, often a taste and aroma close to the taste and aroma of a fresh brew
directly from roast and ground coffee beans is desired. To achieve a good aroma it is
known that an amount of finely ground roast coffee particles can be incorporated into
the soluble coffee extract, e¢.g. by adding the particles to the liquid concentrated extract
or adding the particles to a dry powder of coffee extract. Such products are e.g.
disclosed in DE 19700084 and GB2022394. Roast and ground coffee particles contain
diterpenes, mainly cafestol, kawheol and 16-O-methyl cafestol. An elevated intake of

diterpenes, especially cafestol, has been associated with an increased level of blood
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cholesterol in humans.

Summary of the invention

The inventors have found that when roast and ground coffee particles are added to a
coffee extract to produce a soluble coffee product comprising particles of roast and
ground coffee, an unpleasant layer of scum and/or an oil slick may form on top of the
coffee beverage produced from the soluble coffee product as well as an undesirable
sediment at the bottom of the cup. The scum appears as unpleasant, tarry material that
sticks to the side of the cup as the beverage is consumed leaving a dirty appearance.
This problem is more pronounced when high amounts of roast and ground particles are
added, and when the added particles are small. Addition of high amounts of roast and
ground particles may be desirable to achieve the optimal aroma and taste impact. If the
particles are big, however, they will be felt in the mouth when the beverage is consumed
so the addition of high amounts of roast and ground particles require that the particles
are sufficiently small not to give an unpleasant mouthfeel. Since both high amounts of
particles as well as small particle size contribute to the problem of scum formation in
the beverage, there is a need to remove or reduce the scum formation in order to
produce a beverage with the desired taste and aroma as well as mouthfeel and
appearance from a soluble coffee product comprising roast and ground coffee particles.
Furthermore, since roast and ground coffee particles contain diterpenes which may have
an impact on blood cholesterol at elevated intake levels, there is a desire to reduce the
content of diterpenes in coffee beverages compositions, especially coffee beverage

compositions containing high amounts of roast and ground coffee particles.

The inventors have found that coffee oil in the roast and ground coffee particles is
involved in the scum and sediment formation, and that diterpernes is a good marker for
the content of coffee oil in coffee beverage compositions. Accordingly, the present
invention relates to a coffee beverage composition comprising 1) at least 10% by weight
of particles of roast coffee beans; and ii) at least 30% by weight of soluble coffee solids
extracted from roast coffee beans; wherein the composition comprises less than 1.2 mg
of diterpenes per g of coffee solids. The invention further relates to a method of

preparing a coffee beverage composition, the method comprising: a) providing particles
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of roast coffee beans; b) preparing an aqueous slurry of particles of roast coffee beans
obtained in step a); ¢) removing coffee oil from the aqueous slurry of particles of roast
coffec beans obtained in step b); and d) combining the aqueous slurry of particles of
roast coffee beans with soluble coffee solids extracted from roast coffee beans; wherein

step d) is performed before and/or after step c).

Brief description of the figures

Figure 1 shows the size distributions of particles of roast coffee beans using two

different milling methods as described in example 2.

Detailed description of the invention

Definitions

By coffee beans is meant beans, or seeds, from any variety of the coffee plant. By
particles of roast coffee beans are meant particles produced from roast coffee beans by
breaking the coffee beans into smaller pieces in any suitable way, e.g. by crushing,
milling, grinding, or the like. Roast coffee beans may be produced by roasting of green
coffee beans in any suitable way to produce aroma notes associated with roast coffee.

Suitable roasting methods are well known in the art.

By particles of roast Coffea arabica coffee beans is meant particles of roast beans of
the Coffea arabica variety, also called Arabica coffee; and by particles of roast Coffea
canephora coffee beans is meant particles of roast beans of the Coffea canephora

variety, also called Robusta coffee.

By soluble coffee solids extracted from roast coffee beans is meant water soluble coffee
compounds, excluding water, that has been extracted from roast coffee beans using
water and/or steam. Methods for extraction of soluble solids from coffee beans are well

known in the art of soluble coffee production and any suitable method may be used.

Coftee oil is the lipid fraction of coffee beans and is mainly composed of triacylglycerols
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(usually about 75%), free fatty acids (usually about 1%), sterols (usually about 2.2%
unesterified and 3.2% esterified with fatty acids), and tocopherols (usually about

0.05%). The oil also contains diterpenes (up to about 20%).

By a coffee beverage composition is meant a liquid composition suitable for direct
consumption as a coffee beverage, or a composition in liquid or solid state, ¢.g. as a
liquid concentrate, a dry powder or a tablet, useful for preparing a coffee beverage by
addition of liquid, e.g. water and/or milk. An example of a coffee beverage composition

is a dry soluble coffee powder.

Compositions are characterised herein by their content by weight of components, ¢.g.
particles of roast coffee beans and soluble coffee solids. When content by weight is
given herein it is based on dry weight of the composition, unless specifically indicated,
so that any content of water in the composition, ¢.g. in the case of a liquid composition,
is disregarded in the determination of content by weight. When content of water is

given by weight it is based on the total weight of the composition including water.

Composition

Coffee beans naturally contain diterpenes as part of the lipid fraction of the beans, the
majority of the diterpenes are normally esterified to various fatty acids. Coffee contains
mainly three diterpenes, cafestol, kawheol and 16-O-methyl cafestol. The level and
proportion of each diterpene essentially depends on the coffee species. Coffea arabica
contains essentially cafestol and kawheol, and Coffea canephora contains essentially

cafestol and 16-O-methyl cafestol.

Coffea arabica and Coffea canephora coffee beans have very different content of
coffee oil, roaste Coffea Arabica beans normally comprise about 17% and roasted
Coffea canephora coffee beans about 11% coffee oil by weight. The composition of the
present invention has an oil content which is reduced compared to a conventional coffee
composition comprising a similar amount of particles of roast Coffea arabica and/or

roast Coffea canephora coffee beans.
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The composition of the invention comprises at least 10% by weight of particles of roast
coffee beans, such as at least 15%, at least 20%, at least 25%, or at least 30% by
weight of particles of roast coffee beans. In a preferred embodiment, the composition
comprises between 10% and 60% by weight of particles of roast coffee beans, more
preferably between 15% and 50%, even more preferably between 20% and 50%, most
preferably between 25% and 40% by weight of particles of roast coffee beans.

The composition of the invention also comprises at least 30% by weight of soluble
coffee solids extracted from roasted coffee beans, such as at least 40%, at least 50%, or
at least 60% of soluble coffee solids extracted from roasted coffee beans. In a preferred
embodiment, the composition comprises between 30% and 90% by weight of soluble
coffee solids extracted from roasted coffee beans, more preferably between 50% and
85%, even more preferably between 50% and 80% and most preferably between 60%

and 75% of soluble coffee solids extracted from roasted coffee beans.

Diterpene content is an indicator of oil content of the coffee beans as diterpenes form
part of the coffee oil. Furthermore, it may be desired to keep the diterpene level low, as
described above. The coffee beverage composition of the present invention comprises
less than 1.2 mg of diterpenes per g of coffee solids, preferably less than 1.0 mg, more
preferred less than 0.8 mg of diterpenes per g of coffee solids. In a preferred
embodiment of the invention, the composition comprises less than 0.6 mg of cafestol
per g of coffee solids, preferably less than 0.5 mg, more preferred less than 0.4 mg of

cafestol per g of coffee solids.

In one embodiment, the composition of the invention comprises an amount of coffee oil
which is less than the sum of: 15% by weight of the amount of roast Coffea arabica
coffee particles and 7% by weight of the amount of roast Coffea canephora coffee
particles. In a preferred embodiment the composition of the invention comprises an
amount of coffee oil which is less than the sum of: 13% by weight of the amount of
roast Coffea arabica coffee particles, and 6% by weight of the amount of roast Coffea
canephora coffee particles; in a more preferred embodiment the composition of the
invention comprises an amount of coffee oil which is less than the sum of: 10% by

weight of the amount of roast Coffea arabica coffee particles, and 4% by weight of the
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amount of roast Coffea canephora coffee particles. In a further preferred embodiment
the composition comprises an amount of coffee oil which is less than 5% by weight of
the total amount of roast Coffea arabica and Coffea canephora coffee particles, even
more preferred less than 4% by weight of the total amount of roast Coffea arabica and

Coffea canephora coftee particles.

The particles of roast coffee beans in the composition and method of the invention can
be characterized by their size distribution. The particle size may e.g. be measured by
laser diffraction methods, and can e.g. be characterised by its volume distribution, e.g.
using the parameter Dso, (volume median diameter) the diameter which 50% (based on
volume) of the particle population is below, and/or Dy, the diameter which 90% (based
on volume) of the particle population volume is below. It has been found that it is casier
to remove diterpenes and oil from particles which are relatively small as compared to
larger particles. For this reason the size distribution of particles of roast coffee beans in
the composition preferably has a Dgy below 150 micrometer, preferably below 80
micrometer, and more preferably below 60 micrometer. Dsy of the size distribution of
particles of roast coffee beans in the composition is preferably below 50 micrometer,

more preferably below 40 micrometer.

The composition of the invention may comprise further components. For example, the
composition may comprise soluble coffee solids obtained by extraction of coffee beans.
Methods for extracting soluble coffee solids from coffee beans are well known in the art
of producing soluble coffee, and any suitable method may be used, ¢.g. the methods

disclosed in EP 0826308 and EP 0916267.

The coffee beverage composition of the invention may further comprise any other
ingredient useful in a coffee beverage composition, such as e.g. creamer, whitener, milk
powder, caseinate, milk fat, vegetable oil, sweetener, e.g. sugar and/or artificial

sweetener, foamer, aroma compounds, and buffer salts.

In a preferred embodiment, the coffee beverage composition of the invention is a pure
coffee beverage composition. By a pure coffee beverage composition is meant a

composition that substantially only consists of components derived from coffee plant
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material, preferably only derived from coffee beans.

In a preferred embodiment, the invention relates to a coffee beverage composition
comprising 1) between 15% and 50% by weight of particles of roast coffee beans; and
i1) between 50% and 85% by weight of soluble coffee solids extracted from roast coffee
beans; wherein the composition comprises less than 0.8 mg of diterpenes per g of coffee

solids.

In another preferred embodiment, the invention relates to a pure coffee beverage
composition comprising i) between 15% and 50% by weight of particles of roast coffee
beans; and ii) between 50% and 85% by weight of soluble coffee solids extracted from
roast coffee beans; wherein the composition comprises less than 0.8 mg of diterpenes
per g of coffee solids, and wherein Dyy of the size distribution of particles of roast

coffee beans is below 80 micrometer.

Method

The invention also relates to a method for the production of the composition, the
method comprising: a) providing particles of roast coffee beans; b) preparing an
aqueous slurry of particles of roast coffee beans obtained in step a); ¢) removing coffee
oil from the aqueous slurry of the particles of roast coffee beans obtained in step b);
and d) combining the aqueous slurry of particles of roast coffee beans with soluble
coffee solids extracted from roast coffee beans; wherein step d) is performed before

and/or after step c).

The particles of roast coffee beans provided in step a) may be prepared by any suitable
method, e.g. by crushing, milling, grinding, or the like. Green coffee beans may be
roasted before or after being broken to provide coffee particles. Suitable methods are
e.g. wet ball milling, cryogenic milling, roller milling and air jet milling. Milling or
grinding may be performed on dry coffee beans or in a slurry. The particles of roast
coffee beans provided in step a) preferably have a Dgy below 150 micrometer,
preferably below 80 micrometer, and more preferably below 60 micrometer. Dsy of the

particles of roast coffee beans in the composition is preferably below 50 micrometer,



CA 02949183 2016-11-15

WO 2015/197340 PCT/EP2015/062556

10

15

20

25

30

more preferably below 40 micrometer.

The slurry prepared in step b) may be prepared with any suitable aqueous liquid,
preferably water or an aqueous extract of roasted coffee beans. The slurry may be
prepared before milling or grinding the coffee beans, such that milling or grinding is
performed in the slurry. For example, coffee beans may undergo a coarse grinding in the
dry state, and then a further grinding or milling step in the wet state to achieve the final
desired particle size. The slurry prepared in step b) preferably comprises between 5%
and 50% of roast coffee particles by weight of the total slurry including water, more
preferably between 10% and 30% of roast coffee particles by weight of the total slurry

including water.

In a preferred embodiment the aqueous slurry is prepared by suspending roast coffee
particles in a liquid aqueous coffee extract. The liquid coffee extract preferably
comprises between 5% and 80% by weight including water of soluble coffee solids,
more preferably between 25% and 60% by weight including water of soluble coffee

solids.

The oil removal performed in step ¢) may be performed by any suitable method, e.g. by
centrifugation, decanting, settling, pressing, and/or solvent extraction, e.g. with

supercritical CO,.

In a preferred embodiment at least 10% by weight of the coffee oil present in the slurry
is removed in step c), such as at least 15%, at least 20%, at least 30%, at least 50%, or

at least 70%.

The method of the invention further comprises step d) combining the aqueous slurry of
particles of roast coffee beans with soluble coffee solids extracted from roast coffee
beans. Step d) may be performed before and/or after step c). Step d) may e.g. be
performed before step ¢) by using a liquid extract of coffee beans to produce the slurry
in step b), as described above. Alternatively, or additionally, soluble coffee solids
extracted from roast coffee beans may be added to the slurry after oil removal, e.g. by

adding extract of roast coffee beans, in dry or liquid form, to the slurry. In a preferred
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embodiment step d) is performed before step c¢), more preferably soluble solids
extracted from roast coffee beans are added combined with the slurry by using a liquid

extract of roast coffee beans to produce the slurry in step b).

In a preferred embodiment combining the aqueous slurry of particles of roast coffee
beans with soluble coffee solids extracted from roast coffee beans is performed so that
the coffee beverage composition comprises at least 10% by weight of particles of roast
coffee beans, such as at least 15%, at least 20%, at least 25%, or at least 30% by
weight of particles of roast coffee beans. In a preferred embodiment, the composition
comprises between 10% and 60% by weight of particles of roast coffee beans, more
preferably between 15% and 50%, even more preferably between 20% and 50%, most
preferably between 25% and 40% by weight of particles of roast coffee beans.

In a further preferred embodiment combining the aqueous slurry of particles of roast
coffee beans with soluble coffee solids extracted from roast coffee beans is performed
so that the coffee beverage composition comprises at least 30% by weight of soluble
coffee solids extracted from roasted coffee beans, such as at least 40%, at least 50%, or
at least 60% of soluble coffee solids extracted from roasted coffee beans. In a preferred
embodiment, the composition comprises between 30% and 90% by weight of soluble
coffee solids extracted from roasted coffee beans, more preferably between 50% and
85%, even more preferably between 50% and 80% and most preferably between 60%

and 75% of soluble coffee solids extracted from roasted coffee beans.

The inventors have found that treatment of the aqueous slurry of particles of roast
coffee beans with ultrasound facilitates the separation of oil from the slurry. The slurry
may be treated with ultrasound before removal of the oil to facilitate the oil removal,
and/or ultrasound may be used during oil removal. It has been found that after
ultrasound treatment the oil may be removed by simple methods such as decanting. The
effect of ultrasound treatment is especially pronounced with relatively small particles of
roast coffee beans, as compared to larger particles. Accordingly, in a preferred
embodiment of the method the aqueous slurry of particles of roast coffee beans is

treated with ultrasound before and/or during step ¢).
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The method of the invention may further comprise drying of the coffee composition
obtained, e.g. by spray drying or freeze drying, if a dry coffee composition is desired.
Since the product of the invention is intended to comprise roast coffee particles,
preferably no substantial removal of roast coffee particles is performed before drying of

the coffee composition.

The method of the invention is also a simple and convenient way of recovering coffee
oil from coffee beans. The recovered coffee oil may be useful, e.g. as an ingredient in
coffee or other food or beverage products, or for the recovery of components, e.g.

diterpenes, which may have pharmaceutical, nutritional and/or other applications.

In a preferred embodiment the invention relates to a method of preparing a pure coffee
beverage composition, the method comprising: a) providing particles of roast coffee
beans; b) preparing an aqueous slurry of particles of roast coffee beans obtained in step
a); ¢) removing at least 15% by weight of total coffee oil from the aqueous slurry of
particles of roast coffee beans obtained in step b); d) combining the aqueous slurry of
particles of roast coffee beans with soluble coffee solids extracted from roast coffee
beans; and drying the aqueous slurry of the roast coffee particles after step d) to
produce a dry coffee beverage composition; wherein step d) is performed before step ¢)

by using a liquid extract of coffee beans to produce the slurry in step b).

In another preferred embodiment the invention relates to a method of preparing a pure
coffee beverage composition, the method comprising: a) providing particles of roast
coffee beans; b) preparing an aqueous slurry of particles of roast coffee beans obtained
in step a); ¢) removing at least 15% by weight of total coffee oil from the aqueous
slurry of particles of roast coffee beans obtained in step b); d) combining the aqueous
slurry of particles of roast coffee beans with soluble coffee solids extracted from roast
coffee beans; and drying the aqueous slurry of the roast coffee particles after step d) to
produce a dry coffee beverage composition; wherein step d) is performed before step ¢)
by using a liquid extract of coffee beans to produce the slurry in step b), and wherein
the aqueous slurry of particles of roast coffee beans is treated with ultrasound before

step ¢).

10
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The invention further relates to a coffee beverage composition obtainable by, or

obtained by, the method of the invention.

EXAMPLES

Example 1

Roast coffee particles were produced from Arabica coffee beans that were roasted by

conventional methods and ground into roast coffee particles by two different methods:

Method A: Cryo milling

Roast coffee beans were cooled to -136 °C using liquid N, and the cooled beans were
milled at -70°C in an ALPINE Fine Impact mill 160 UPZ to obtain particles with Doy

below 60 micrometer.

Method B: Roller grinding
Roast coffee beans were transported to a roller mill (BRAMBATI 1.4 KLL 600) with

multiple stages 4 stages. At each stage of the roller mill the roast coffee beans were
broken to smaller particle size in a stage wise progression. Roller settings and

throughputs were adjusted to achieve Dy below 150 micrometer.

A coffee extract was produced by extracting roast and ground coffee beans with water
using conventional soluble coffee extraction methods. The extract was concentrated by

evaporation to a solids content (TC) of 50% by weight.

Roast coffee particles of ground by method A and B, respectively, were mixed into the
concentrated coffee extract using a bench-top high shear dispersor for 2-3 minutes, to
produce compositions with a total solids content of 55% by weight, wherein 20% by

weight of total coffee solids were in the form of roast coffee particles.

The mixed compositions were heated to 80°C and divided into different portions which
were centrifuged using a Sorvall laboratory centrifuge at 11000 rpm for 30 minutes or

at 5000 rpm for 5 minutes. The centrifuged samples exhibited 3 layers, a layer

11
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consisting of substantially pure coffee oil on top of a layer of coffee oil and roast coffee
particles, and the main part of the sample in the form of an aqueous composition of
roast coffee particles in coffee extract. The oil containing layers were removed by
decanting to produce a composition of roast coffee particles in coffee extract. The
amount of oil was measured in the mixed compositions before centrifugation and in the
composition of roast coffee particles in coffee extract after centrifugation and decanting

as described below. The results are shown in table 1.

Qil measurement

Oil measurement was performed using Buchi extraction method developed for fat
measurement. Oil was extracted with hot petroleum benzine by Biichi extraction
system B-811 (Biichi Labortechnik AG, Switzerland) followed by a removal of the

solvent by evaporation. The extracted fat amount was determined by gravimetrics.

The oil was defined as the sum of triglycerides, diterpenes and other minor components

(triterpenes, sterols, tocopherols, phospholipids).

Table 1. Oil content before and after centrifugation and decanting.

Sample | Sample type Oil  content
No. (% by weight)
1 Method A, no centrifugation 3.13
2 Method A, centrifugation at 11000 rpm/30 minutes 0.25
3 Method B, centrifugation at 11000 rpm/30 minutes 1.12
4 Method A, no centrifugation 3.27
5 Method B, no centrifugation 3.32
6 Method A, centrifugation at 5000 rpm/5 minutes 1.31
7 Method B, centrifugation at 5000 rpm/5 minutes 1.27

The samples were freeze dried and the freeze dried powders were reconstituted with
water to normal drinking strength in a cup and the appearance of scum was inspected
visually. The results were as shown in Table 2.

Table 2. Appearance of scum in the samples of Table 1.
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Sample No. | Appearance of scum

1 Significant Amount

2 No Scum

3 No Scum

4 Significant Amount

S Significant Amount

6 Slight Scum Visible on Closer Inspection
7 Slight Scum Visible on Closer Inspection
Example 2

Size distribution of roast coffee particles

Roast coffee particles were produced as in example 1 using grinding methods A and B.
The size distribution of the roast coffee particles was measured by laser diffraction
(Malven Mastersizer 2000, Malvern Instruments, Malvern, UK). Insoluble roast coffee
particles were suspended in water using stirring and ultrasound to improve dispersion

(Malvern Hydro 2000 G dispersion unit).

Results are given in Table 3 and in Figure 1.

Table 3. Characterisation of size distribution

Method Dy Dso Dy
(micrometer) | (micrometer) | (micrometer)
Method A 3.07 24.4 51.6
Method B 3.23 304 109
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CLAIMS:

1. A coffee beverage composition comprising
1) at least 10% by weight of particles of roast coffee beans; and
i1) at least 30% by weight of soluble coffee solids extracted from roast coffee beans;
wherein the composition comprises less than 1.2 mg of diterpenes per g of coffee

solids.

2. The coffee beverage composition of claim 1, wherein Dy of the size distribution of

particles of roast coffee beans is below 150 micrometer.

3. The coffee beverage composition of claim 1 or 2, wherein Do of the size distribution

of particles of roast coffee beans is below 80 micrometer.

4. The coffee beverage composition of any one of claims 1 to 3, wherein Dsp of the size

distribution of particles of roast coffee beans is below 50 micrometer.

5. The coffee beverage composition of any one of claims 1 to 4, being in powder form.

6. The coffee beverage composition of any one of claims 1 to 5, wherein the composition
comprises an amount of coffee oil which is less than a sum of: 15% by weight of the amount
of particles of roast Coffea arabica coffee beans, and 7% by weight of the amount of particles

of roast Coffea canephora coffee beans.

7. The coffee beverage composition of any one of claims 1 to 6, comprising
1) between 15% and 50% by weight of particles of roast coffee beans; and
i1) between 50% and 85% by weight of soluble coffee solids extracted from roast

coffee beans.

8. A method of preparing a coffee beverage composition, the method comprising:

a) providing particles of roast coffee beans;
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b) preparing an aqueous slurry of particles of roast coffee beans obtained in step a),
such that the coffee beverage composition comprises at least 10 % by weight of particles of
roast coffee beans;

¢) removing coffee oil from the aqueous slurry of particles of roast coffee beans
obtained in step b); and

d) combining the aqueous slurry of particles of roast coffee beans with soluble coffee
solids extracted from roast coffee beans, such that the coffee beverage composition comprises
at least 30 % by weight of soluble coffee solids extracted from roast coffee beans;

wherein step d) is performed before and/or after step c).

9. The method of claim 8, wherein coffee oil is removed in step ¢) by centrifugation.

10.  The method of claim 8 or 9, wherein steps b) and d) are performed simultaneously by

milling coffee beans and/or parts thereof in an aqueous solution of soluble coffee solids.

11.  The method of any one of claims 8-10, wherein at least 15% by weight of the total

coffee oil of the aqueous slurry is removed in step c).

12.  The method of any one of claims 8-11, further comprising drying the aqueous slurry of

the roast coffee particles after step d), to produce a dry coffee beverage composition.

13.  The method of any one of claims 8-12, wherein Doy of the size distribution of particles

of roast coffee beans is below 150 micrometer.

14.  The method of any one of claims 8-13, wherein the aqueous slurry of particles of roast

coffee beans is treated with ultrasound before and/or during step c).
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