(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

2 July 2015 (02.07.2015)

WIPOIPCT

(10) International Publication Number

WO 2015/096972 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
A23F 5/32 (2006.01) A23F 5/38 (2006.01)
A23F 5/34 (2006.01)

International Application Number:
PCT/EP2014/076929

International Filing Date:
8 December 2014 (08.12.2014)

Filing Language: English
Publication Language: English
Priority Data:

61/920,146 23 December 2013 (23.12.2013) US

Applicant: NESTEC S.A. [CH/CH]; Avenue Nestlé 55,
CH-1800 Vevey (CH).

Inventors: BOEHM, Robert, Thomas; 1407 Hickory
Gate Drive, Marysville, OH 43040 (US). FU, Xiaoping;
6821 Crafton Ln, Dublin, OH 43016 (US). YUNKER,
Adam, Gregory; 2170 Ridgeclift Road, Upper Arlington,
OH 43221 (US).

Agent: LOMHOLT, Stig; Avenue Nestlé 55, CH-1800
Vevey (CH).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(84)

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant'’s entitlement to apply for and be granted a
patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of the
earlier application (Rule 4.17(iii))

of inventorship (Rule 4.17(iv))

Published:

with international search report (Art. 21(3))

2015/096972 AT | 000 OO0 1O

Figure 2

o fee extract particles, and freeze drying the particles.

(54) Title: METHOD OF PRODUCING A SOLUBLE COFFEE POWDER

Regular freeze
dried coffee

Porous spray-
dried powder

(57) Abstract: The present invention relates to a method of producing a freeze dried soluble coffee powder which produces foam
when dissolved in water. The method involves partly melting the surface of a granulated frozen coffee extract and mixing it with a
porous spray dried coftee powder whereby the porous spray dried powder particles stick to the surface of the granulated frozen cof-



WO 2015/096972 PCT/EP2014/076929

10

15

20

25

30

METHOD OF PRODUCING A SOLUBLE COFFEE POWDER

Field of the invention

The present invention relates to a method of producing a soluble coffee powder which

produces foam when dissolved in liquid.

Background

Soluble coffee powder is a phrase used to describe coffee powder which has been
prepared by extraction of roast and ground coffee followed typically by drying of the
extract into a powdered product by conventional means such as freeze-drying, spray-
drying or the like. In order to prepare a coffee beverage, hot water is then simply added
to the powder thus avoiding the complicated and time-consuming process which is

involved when preparing a beverage from traditional roast and ground coffee.

However, unlike coffee beverages prepared directly from roast and ground coffee,
those prepared from instant soluble coffee do not usually exhibit a fine foam on their
upper surface when reconstituted with hot water. The foamed upper surface in
beverages prepared directly from roast and ground coffee are typically associated with
and caused, at least in part, by the machines which brew with pressurised water and/or
steam. This foam, also called “crema” is known to positively affect the mouthfeel of the
product when consumed and so is highly desired by many consumers. Furthermore, the
foam acts to keep more of the volatile aromas within the beverage so that they can be
appreciated by the consumer rather than lost to the surrounding environment. If a
similar foam is to be achieved in a coffee beverage prepared from soluble coffee
powder, the foam must be generated by simple admixing of the soluble coffee powder

and a liquid.

EP 2194795 and EP 0839457 discloses methods whereby gas is injected into a coffee
extract which is subsequently spray dried to produce a spray dried soluble coffee
powder producing foam when dissolved in a liquid. Freeze dried soluble coffee powders

may have advantages over spray dried powders in terms of e.g. aroma and freeze dried
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powders are often perceived by consumers as being of superior quality, therefore there
is a need to provide freeze dried powders which can produce foam upon dissolution.
WO 2009/059938 and WO 2009/080596 disclose sintering methods for producing
soluble coffee powders with a freeze dried or agglomerated texture and appearance
which produces foam upon dissolution in a liquid. Sintering methods, however, are
complex and cannot readily be implemented into existing facilities for producing freeze
dried coffee. There is thus a need for simple methods to produce freeze dried coffee

powders that produce a foam upon dissolution in a liquid.

Summary of the invention

The inventors have found that a freeze dried soluble coffee product producing foam
upon dissolution can be obtained by covering particles of a frozen coffee extract with
porous spray dried soluble coffee particles. Consequently, the present invention relates
to a method of producing a soluble coffee powder, the method comprising: a) providing
a porous spray dried soluble coffee powder; b) providing a granulated frozen coffee
extract, ¢) heating the granulated frozen coffee extract to partly melt the powder
surface; d) mixing the porous spray dried coffee powder with the heated granulated
frozen coffee extract to produce particles of the frozen coffee extract covered by
particles of the porous spray dried coffee powder; and ¢) freeze drying the covered

particles of frozen coffee extract obtained in step d.

Brief description of the figures

Figure 1 is a photograph of a soluble coffee powder of the invention.

Figure 2 is a scanning electron microscopy image of a soluble coffee powder of the

invention.

Detailed description of the invention

Porous spray dried soluble coffee powder

According to the method of the present invention a porous spray dried soluble coffee

powder is provided in step a). The porous pray dried soluble coffee powder may be
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provided by injecting gas into a liquid coffee extract and spray drying the gas injected
liquid coffee extract. Suitable methods for producing porous spray dried soluble coffee
powders are e.g. disclosed in EP 2194795 and EP 0839457. Methods for producing
liquid coffee extracts are well known in the art of producing soluble coffee, e.g. from
EP 0826308 and EP 0916267. Any suitable gas may be injected into the coffee extract,
¢.g. atmospheric air, nitrogen, and/or carbon dioxide. The gas is preferably injected
under a pressure between about 50 and about 400 bar, preferably between about 150
and about 350 bar. The coffee extract preferably has a dry matter content of between
about 35 and about 70% by weight. The gas injection is preferably performed at a
temperature of about 10 to about 70°C, preferably about 30 to about 70°C. The gas
injected coffee extract is then spray dried. Suitable methods of spray drying coffee

extracts to produce a spray dried soluble coffee powder are well known in the art.

The spray dried soluble coffee powder particles preferably have a porosity of at least
about 55%, more preferably at least about 65%, and even more preferably at least about
70%. The pores of the powder may have an average diameter Dsy of less than about 80
microns, preferably less than about 60 microns, more preferably less than about 40
microns, most preferably less than about 25 microns. The powder may also be
characterised by the span of the void space distribution in the particle, which may e.g.
be obtained from X-ray tomography. The distribution span factor (n) is calculated by

the following equation:

Wherein Dgyp, Dyp and Dsy represents the diameters where 90%, 10% and 50%,
respectively, of the particle volume is in particles with a size below this value. The
powder preferably has a distribution span factor (n) of less than about 4, more
preferably less than about 3, even more preferably less than about 2, most preferably

less than about 1.5.

The particle size of the porous spray dried coffee powder is preferably between about
10 and about 300 microns, more preferably between about 10 and about 200 microns,
even more preferably between about 10 and about 150 microns, most preferably less

than about 100 microns.
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Granulated frozen coffee extract

According to the method of the invention a granulated frozen coffee extract is
provided. A granulated frozen coffee extract may be provided by any suitable means;
preferably it is provided by injecting gas into a liquid coffee extract, freezing the gas
injected liquid coffee extract, and granulating the frozen gas injected coffee extract.
During production of freeze dried soluble coffee powders it is normal practice to
produce a liquid coffee extract, inject gas into the liquid extract, freezing the gas
injected extract and granulating the frozen extract, and conventional methods employed

in the production of freeze dried soluble coffee may be used.

The granulated frozen coffee extract preferably has a water content of between about
25 and about 75 % by weight, more preferably between about 35 and about 65%, even
more preferably between about 40 and about 55%. The particle size of the granulated
frozen coffee extract is preferably between about 300 and about 3600 microns, more
preferably between about 600 and about 2500 microns, even more preferably between

about 1000 and about 2200 microns.

Heating the granulated frozen coffee extract

The granulated frozen coffee extract is heated to partly melt the powder surface. This
step allows the porous spray dried soluble coffee powder to stick to and coat the
surface of the granulated frozen coffee particles during the subsequent mixing step. The
heating is performed such that the surface is partly melted but the internal structure of
the particles is maintained. The heating may e.g. be performed by exposing the frozen

granule to room temperature for less than about 1 min.

Mixing of powders

The porous spray dried coffee powder is mixed with the heated granulated frozen
coffee extract to produce particles of the frozen coffee extract covered by particles of
the porous spray dried coffee powder. During the mixing the porous spray dried soluble
coffee powder particles will stick to the surface of the granulated frozen extract
particles. By particles of the frozen coffee extract covered by particles of the porous

spray dried coffee powder is meant that porous spray dried soluble coffee powder
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particles are sticking to the surface of the granulated frozen extract particles, a total
coverage of the surface is not necessarily implied, the degree of surface coverage may
e.g. depend on the ratio between the amounts of the two types of particles. The weight
ratio of porous spray dried powder and granulated frozen coffee extract is preferably
between about 66:33 and about 20:80 during the mixing of step d). The mixing may be
performed by any suitable methods, e.g. by using a paddle mixer for a preferred period

of time.

The heating of the granulated frozen coffee extract in step ¢) may be performed before,
during or after the mixing of the powders in step d). Thus, in some embodiments the
powders may be mixed and the mix is heated to allow the granulated frozen coffee
extract to be coated by the porous spray dried coffee powder. In a preferred

embodiment step d is performed before step ¢).

Freeze drying

After mixing, the particles of the frozen coffee extract covered by particles of the
porous spray dried coffee powder are freeze dried to produce the soluble coffee powder
of the invention. Methods for freeze drying soluble coffee are well known in the art and

any suitable method may be used.

In a preferred embodiment of the invention the soluble coffee powder produces a foam

volume of at least about 1 mL, more preferably at least about 2 mL, when 5 g of soluble

coffee powder is dissolved in 200 mL water at 90°C.

EXAMPLES

Example 1

Porous spray dried soluble coffee powder

Roast and ground coffee beans were extracted with water using standard soluble coffee
processing technology and the extract was concentrated to a solid matter content of 55

%. The concentrated extract was pressurised to 160 bar at 60°C at 600 kg/h extract
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flow rate. 3 Nl/kg of Nitrogen was injected into the pressurized extract at 160 bar
leading to solubilisation of the Nitrogen. The gas-injected extract was spray dried at
70°C tower temperature to produce a porous spray dried coffee powder with a closed
porosity between 40 and 60% and a producing a crema volume of 10 to 15 ml/5g when

dissolved in hot water.

Frozen granulated coffee extract

Roast and ground coffee beans were extracted with water using standard soluble coffee
processing technology and the extract was concentrated to a solid matter content of 55
%. Carbon dioxide was injected into the concentrated extract to foam it and
subsequently cooled. The foamed cooled extract was deposited on a freezing belt and

frozen and the frozen extract was ground into granules.

Heating and mixing

The porous spray dried soluble coffee powder was proportionally mixed at a ratio of
50:50 with the frozen granulated coffee extract in a sealed container. This container
was exposed to a temperature of approximately 25°C for less than one minute. The

mixture was then exposed to cold temperatures, approximately -40°C and re-frozen.

Freeze drying

The frozen mixture was then freeze dried using traditional coffee freeze drying

technology.

The freeze dried product exhibited a similar particle size distribution and product
density as the standard freeze dried coffee products. The color of the resulting product
was approximately 36 for the L-value based on the L-A-B color measurement. The
resulting texture appearance is shown in figure 1, and figure 2 shows a picture from
Scanning Electron Microscopy of the particles, showing the porous spray dried soluble

coffee powder stuck to the surface of the freeze-dried granule.

Foaming properties

Crema (foam) volume was measured by a Foam Measuring Device (FMD) as disclosed

in WO 2009/040249 by dissolving 5 grams of soluble coffee powder in 200 mL of hot
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water at 90°C. The soluble coffee powder produced a volume of foam of 3 mL upon

dissolution.
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Claims

1. A method of producing a soluble coffee powder, the method comprising:

a) providing a porous spray dried soluble coffee powder;

b) providing a granulated frozen coffee extract;

¢) heating the granulated frozen coffee extract to partly melt the powder surface;

d) mixing the porous spray dried coffee powder with the heated granulated frozen
coffee extract to produce particles of the frozen coffee extract covered by particles of
the porous spray dried coffee powder; and

¢) freeze drying the covered particles of frozen coffee extract obtained in step d.

2. The method of claim 1 wherein the porous spray dried soluble coffee powder is
provided by injecting gas into a liquid coffee extract and spray drying the gas injected

liquid coffee extract.

3. The method any one of claims 1 or 2 wherein the granulated frozen coffee extract is
provided by injecting gas into a liquid coffee extract, freezing the gas injected liquid

coffee extract, and granulating the frozen gas injected coffee extract.

4. The method of any one of the preceding claims wherein the weight ratio of porous
spray dried powder and granulated frozen coffee extract is between about 66:33 and

about 20:80 during the mixing of step d).

5. The method of any one of the preceding claims wherein the frozen granulated coffee
extract provided in step b) has a water content between about 25 and about 75 % by

weight.

6. The method of any one of the preceding claims wherein the porous spray dried
soluble coffee powder provided in step a) has a particle size between about 10 and

about 300 microns.

7. The method of any one of the preceding claims wherein the porous spray dried

soluble coffee powder provided in step a) has a porosity of at least about 55%.
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8. The method of any one of the preceding claims wherein the pores of the porous spray
dried soluble coffee powder provided in step a) have an average diameter Dsy of less

than about 80 microns.

9. The method of any one of the preceding claims wherein the pores of the porous spray
dried soluble coffee powder provided in step a) has a distribution span factor of less

than about 4.

10. The method of any one of the preceding claims wherein the frozen granulated coffee
extract provided in step b) has a particle size between about 500 and about 3600

microns.

11. The method of any one of the preceding claims wherein the heating in step c) is

performed after and/or during the mixing in step d).

12. The method of any of the preceding claims wherein the soluble coffee powder
produces a foam volume of at least about 1 mL when 5 g of soluble coffee powder is

dissolved in 200 mL water at 90°C.
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