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DESCRIPTION

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a device for preparing and dispensing reconstituted
beer. In one embodiment the device comprises:

a first vessel containing a liquid concentrate for preparing a beer;
a second vessel containing an alcoholic liquid;

a source of water;

a source of pressurized carbon dioxide;

e a reconstitution unit;

» a dispensing unit for dispensing the alcoholic beer;

wherein the device is operable (i) to form a reconstituted beer comprising water from the
source of water, carbon dioxide from the source of pressurized carbon dioxide, liquid
concentrate from the first vessel and alcoholic liquid from the second vessel, in the
reconstitution unit and (ii) to dispense the reconstituted beer from the dispensing unit.

[0002] The invention also relates to a device comprising:

a first vessel containing a liquid concentrate for preparing a beer;
a second vessel containing an alcoholic liquid;

e a source of carbonated water;

e a reconstitution unit;

+ a dispensing unit for dispensing the alcoholic beer;

wherein the device is operable (i) to form a reconstituted beer comprising carbonated water
from the source of carbonated water, liquid concentrate from the first vessel and alcoholic
liquid from the second vessel, in the reconstitution unit and (ii) to dispense the reconstituted
beer from the dispensing unit.

[0003] The liquid concentrate in the first vessel an ethanol content of 0-1 % ABV. The alcoholic
liquid in the second vessel contains 12-100 wt.% ethanol and 0-88 wt.% water, ethanol and
water together constituting 80-100 wt.% of the alcoholic liquid.

[0004] The invention also relates to a method of preparing and dispensing a reconstituted beer
using the aforementioned devices.

BACKGROUND OF THE INVENTION

[0005] The popularity of domestic appliances for preparing and dispensing carbonated
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beverages from concentrated syrup, such as Sodastream®, has grown rapidly. These
appliances produce carbonated beverages by carbonating water and mixing the carbonated
water with a flavoured syrup. Given the high flexibility and convenience provided by these
appliances, it would be desirable to have available beer concentrates from which beer can be
produced using similar appliances.

[0006] Since beer typically contains more than 90% of water, beer can be concentrated
considerably by removing most of the water. The benefits of producing beer from a
concentrate have been recognized in the art. However, the production of a beer concentrate
that can suitably be used to produce a good quality beer represents a challenging task.

[0007] First of all, water should be removed selectively so as to avoid loss of flavour
substances, color and/or beer components that contribute to the formation and stability of foam
heads. Since the removal of water from beer favours the occurrence of chemical reactions
between beer components (e.g. reactions between ethanol and carboxylic acids) and
precipitation of solutes (e.g. proteins, sugars), both of which can lead to quality loss during
storage, ways need to be found to address these stability issues.

[0008] WO 2014/159458 describes an apparatus for making a single serving beverage, the
apparatus comprising:

= an outlet operable to eject a beverage therefrom;

e a water reservoir operable to supply water via a water supply line;

= a pod holding compartment operable to releasably receive a disposable beverage pod,
the beverage pod comprising a first compartment including an alcohol-free beverage
concentrate and a second compartment including ethanol, the pod holding compartment
being in communication with the water reservoir and the pressurized gas source;

¢ a mixing unit operable to mix water from the water supply with the beverage concentrate
and the concentrated alcohol concentrate to form a beverage; and

« a housing operable to house the water reservoir, pod holding compartment and mixing
unit. The alcohol-free beverage concentrate is in dry or semi-dry form.

[0009] WO 2017/167865 describes a single-serve container comprising a malt based
beverage concentrate or fermented beverage concentrate, characterized in that said

concentrate is in a liquid state, has a dynamic viscosity of maximally 40.10° mPa.s; a real
extract density of at least 2,6°P; and an alcohol content of at least 1 vol%. This patent
application further describes a method for obtaining a beverage comprising the steps of:

1. a. providing a first single-serve container comprising the aforementioned malt based
beverage concentrate;

2. b. providing a second single-serve container containing an ethanol solution having an
ethanol concentration of 75 vol% or more;

3. ¢. providing a liquid diluent source;
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4.d. mixing a portion of the diluent source with the content of the second single-serve
container, to obtain an intermediate liquid mixture having an alcohol content of 30 vol%
or less;

5. e. mixing the content of the first single-serve container with said intermediate liquid
mixture and potentially an additional amount of the liquid diluent to obtain a beverage.

[0010] EP-A 3 225 683 describes a dispensing apparatus for producing in situ a fermented
target beverage by addition of a liquid diluent, and for dispensing the thus produced fermented
target beverage, said dispensing apparatus comprising:

» a housing for receiving the first chamber,

« a housing for receiving the second chamber,

e a dispensing tubing system comprising an upstream end and a downstream end, the
upstream end being coupled to a source of liquid diluent, and fluidly connecting said
source of liquid diluent, to the housing for receiving the first chamber, to the housing for
receiving the second chamber, and to the downstream end of the dispensing tube, which
is open to an outer atmosphere,

characterized in that, a first chamber containing concentrated beverage extracts and a second
chamber containing ethanol of at least 80 vol.% purity are loaded in a respective housing, such
that the liquid diluent flowing from the upstream end to the downstream end of the dispensing
tubing system must flow through the interior of both first and second chambers.

[0011] US 2016/230133 describes a method for forming a concentrate from an alcoholic
beverage, comprising:

e providing an alcoholic beverage including a solids concentration of 20% or less, and
alcohol concentration of 30% or less, and water;

« subjecting the alcoholic beverage to a membrane process by which at least some water
and alcohol pass through a membrane to be part of a permeate and other components
of the alcoholic beverage do not pass through the membrane and are part of a
retentate;

» freezing water in the retentate to form ice; and

« removing ice from the retentate to reduce water content and form a beverage
concentrate having a solids concentration of at least 30% and an alcohol concentration
of 20% or less.

[0012] US 2016/280527 describes an alcoholic beverage forming apparatus operable to
dispense an alcoholic beverage by mixing water and alcohol with a flavor medium to form the
alcoholic beverage that may be dispensed from the alcoholic beverage forming apparatus, the
alcoholic beverage forming apparatus comprising:
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a capsule holder configured to receive a beverage capsule having a flavor medium in an

interior thereof;

e a water supply reservoir operable to supply water to a mixing manifold of the alcoholic
beverage forming apparatus at a predetermined temperature;

« an alcohol supply reservoir operable to supply alcohol to the mixing manifold of the

alcoholic beverage forming apparatus at a predetermined temperature; and

a dispenser operable to dispense an alcoholic beverage therefrom;

wherein predetermined amounts of the water and alcohol supplied to the mixing manifold are
combined therein so as to form an alcoholic beverage mixture, and the alcoholic beverage
forming apparatus is operable to supply the alcoholic beverage mixture through an outlet of the
mixing manifold to an interior of a beverage capsule held in the capsule holder during use of
the alcoholic beverage forming apparatus such that the alcoholic beverage mixture may mix
with a flavour medium contained in the interior of the beverage capsule to form an alcoholic
beverage that may be dispensed from the dispenser of the alcoholic beverage forming
apparatus.

[0013] Souci et al. (Food Composition and Nutrition, 1 January 2015, MedPharm, 1151-1154)
provides information about the nutritional compositions of alcohol free beer, nutrient beer and
pilsener lager beer.

[0014] Briggs et al. (Brewing: Science and Practice, 1 January 2004, page 680) provides a
table (Table 19.2) showing the analysed isohumulones concentrations of a number of British
beers.

SUMMARY OF THE INVENTION

[0015] The inventors have found that a reconstituted beer of superior quality can be produced
by a device that is configured to combine (i) an essentially alcohol-free concentrate and (ii) an
alcoholic liquid containing hop acids with water and carbon dioxide or, alternatively, with
carbonated water. The use of a liquid concentrate as opposed to a dry or semi-dry concentrate
offers the advantage that a clear, non-hazy reconstituted beer can be produced in no more
than a few seconds. The use of an essentially alcohol-free concentrate offers the advantage
that the stability of the concentrate is substantially improved as reactions between ethanol and
components of the concentrate (e.g. acids) are avoided. In addition, precipitation of
components that are poorly soluble in ethanol/water mixtures (e.g. proteins) is prevented.

[0016] The essentially alcohol-free liquid concentrate that is employed in accordance with the
present invention additionally offers the advantage that, due to the virtual absence of ethanol, it
has a relatively high surface tension. A high surface tension is advantageous as it reduces
unwanted foaming during the filling of the beer concentrate into containers or reservoirs.

[0017] Precipitation of poorly water-soluble hop acids is prevented by dissolving these hop
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acids in the alcoholic liquid. Thus, the alcoholic liquid can suitably be combined with the liquid
concentrate to produce a high quality reconstituted beer having the typical hop derived
bitterness and floral, fruity flavour notes that are highly appreciated by the beer consumer.

[0018] Due to the partitioning of the ethanol and the hop acids, both the alcoholic liquid and
the liquid beer concentrate are highly stable.

[0019] Thus, one embodiment of the present invention relates to a device for preparing and
dispensing reconstituted beer, said device comprising:

« a first vessel containing a liquid concentrate for preparing a beer, said liquid concentrate
having an ethanol content of 0-1 % ABV;

« a second vessel containing an alcoholic liquid, said alcoholic liquid containing 12-100
wt.% ethanol and 0-88 wt.% water, ethanol and water together constituting 80-100 wt.%
of the alcoholic liquid; and further containing 50-2,000 mg/L of hop acids selected from
iso-alpha acids, hydrogenated iso-alpha acids, hulupones and combinations thereof;

e a source of water;

= a source of pressurized carbon dioxide;

e a reconstitution unit;

a dispensing unit for dispensing the alcoholic beer;

wherein the device is operable (i) to form a reconstituted beer comprising water from the
source of water, carbon dioxide from the source of pressurized carbon dioxide, liquid
concentrate from the first vessel and alcoholic liquid from the second vessel, in the
reconstitution unit and (ii) to dispense the reconstituted beer from the dispensing unit.

[0020] The first and second vessel of the present device may be provided as integral
components of the device or they may be provided in the form of removable containers. In one
embodiment of the invention the first and second vessel are part of a single serve capsule
comprising the first and second vessel in the form of separate compartments.

[0021] Another aspect of the invention relates to a device as described herein before, except
that instead of a source of water and a source of pressurised carbon dioxide the device
comprises a source of carbonated water and that the device is operable to form a reconstituted
beer comprising carbonated water from the source of carbonated water, liquid concentrate
from the first vessel and alcoholic liquid from the second vessel, in the reconstitution unit.

[0022] The invention also relates to a method of preparing and dispensing a reconstituted beer
using the aforementioned devices.

FIGURES

[0023]
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Fig.1 shows a representation of a device for preparing reconstituted beer in which liquid
concentrate and alcoholic liquid are provided by a single serve capsule.

Fig.2 shows a representation of a device for preparing reconstituted beer in which liquid
concentrate and alcoholic liquid are provided by refillable reservoirs.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Thus, one aspect of the present invention relates to a device for preparing and
dispensing reconstituted beer, said device comprising:

» a first vessel containing a liquid concentrate for preparing a beer, said liquid concentrate
having an ethanol content of 0-1 % ABV;

¢ a second vessel containing an alcoholic liquid, said alcoholic liquid containing 12-100

wt.% ethanol and 0-88 wt.% water, ethanol and water together constituting 80-100 wt.%

of the alcoholic liquid; and further containing 50-2,000 mg/L of hop acids selected from

iso-alpha acids, hydrogenated iso-alpha acids, hulupones and combinations thereof;

a source of water;

a source of pressurized carbon dioxide;

e a reconstitution unit;

= a dispensing unit for dispensing the alcoholic beer;

wherein the device is operable (i) to form a reconstituted beer comprising water from the
source of water, carbon dioxide from the source of pressurized carbon dioxide, liquid
concentrate from the first vessel and alcoholic liquid from the second vessel, in the
reconstitution unit and (ii) to dispense the reconstituted beer from the dispensing unit.

[0025] The term "beer" as used herein refers to a yeast fermented malt beverage that has
optionally been hopped. Beer is commonly produced by a process that comprises the following
basic steps:

= mashing a mixture comprising malted barley, optionally supplementary grains and water
to produce a mash;

» separating the mash in wort and spent grains;

= boiling the wort to produce a boiled wort;

+ fermenting the boiled wort with live yeast to produce a fermented wort;

» subjecting the fermented wort to one or more further process steps (e.g. maturation and
filtration) to produce beer; and

e packaging the beer in a sealed container, e.g. a bottle, can or keg.

[0026] Hop or hop extract is usually added during wort boiling to impart bitterness and floral,
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fruity flavor notes to the final beer.

[0027] The term "beer concentrate” as used herein refers to beer from which water has been
removed, e.g. by means of nanofiltration, reverse osmosis, forward osmosis and/or freeze
concentration.

[0028] The term "single-serve" as used herein is a synonym of "monoportion” or "unit dose"
and refers to a capsule comprising sufficient amounts of beer concentrate and alcoholic liquid
to prepare one serving of reconstituted beer. Typically, one serving of reconstituted beer is in
the range of 120 ml to 1000 ml.

[0029] The term "free amino nitrogen" as used herein refers to the combined concentration of
individual amino acids and small peptides as determined by EBC method 9.10.1 - Free Amino
Nitrogen in Beer by Spectrophotometry (IM).

[0030] Concentrations of acids as mentioned herein, unless indicated otherwise, also include
dissolved salts of these acids as well as dissociated forms of these same acids and salts.

[0031] The term "iso-alpha acids" as used herein refers to substances selected from the group
of isohumulone, isoadhumulone, isocohumulone, pre-isohumulone, post-isohumulone and
combinations thereof. The term "iso-alpha acids" encompasses different stereo-isomers (cis-
iso-alpha acids and trans-iso-alpha acids). Iso-alpha acids are typically produced in beer from
the addition of hops to the boiling wort. They may also be introduced into the beer in the form
of pre-isomerised hop extract. Iso-alpha-acids are intensely bitter with an estimated threshold
value in water of approximately 6 ppm.

[0032] The term "hydrogenated iso-alpha acids" refers to substances selected from dihydro-
iso-alpha acids, tetrahydro-isoalpha acids, hexahydro-iso-alpha acids and combinations
thereof.

[0033] The term "hulupones” as used herein refers to substances selected from cohulupone,
n-hulupone, adhulupone and combinations thereof. Hulupones are oxidation products of hop
beta-acids.

[0034] In one particularly preferred embodiment, the device according to the first aspect of the
invention is operable to form a reconstituted beer in the reconstitution unit by mixing water
from the source of water, carbon dioxide from the source of pressurized carbon dioxide, liquid
concentrate from the first vessel and alcoholic liquid from the second vessel in the
reconstitution unit. Preferably, the first and second vessel are in fluid communication with and
located downstream of the source of water; and the reconstitution unit is in fluid communication
with and located downstream of the first vessel, the second vessel and the source of
pressurized carbon dioxide.

[0035] In another equally preferred embodiment, the device according to the first aspect of the
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invention further comprises a carbonation unit and the device is operable (i) to mix water from
the source of water and carbon dioxide from the source of pressurized carbon dioxide in the
carbonation unit to form carbonated water, and (ii) to mix the carbonated water with liquid
concentrate from the first vessel and alcoholic liquid from the second vessel in the
reconstitution unit to produce the reconstituted beer. Preferably, the carbonation unit is in fluid
communication with and located downstream of the source of water and the source of
pressurized carbon dioxide; the first vessel and the second vessel are in fluid communication
with and located downstream of the carbonation unit; and the reconstitution unit is in fluid
communication with and located downstream of the first vessel, the second vessel.

[0036] According to another embodiment, the device according the first aspect of the invention
further comprises (i) a carbonation unit and (ii) a premix unit and the device is operable to
prepare the reconstituted beer by:

mixing water from the source of water with carbon dioxide from the source of pressurized
carbon dioxide in the carbonation unit to produce carbonated water; and

1. a. mixing the carbonated water with alcoholic liquid from the second vessel in the premix
unit to produce carbonated alcoholic liquid; and mixing the carbonated alcoholic liquid
with liquid concentrate from the first vessel in the reconstitution unit; or

2. b. mixing the carbonated water with liquid concentrate from the first vessel in the premix
unit to produce non-alcoholic beer; and mixing the carbonated non-alcoholic beer with
alcoholic liquid from the first vessel in the reconstitution unit;

[0037] According to another embodiment, the device according the first aspect of the invention
further comprises (i) a premix unit and (ii) a carbonation unit and the device is operable to
prepare the reconstituted beer by:

1. a. mixing water from the source of water with liquid from the first vessel in the premix
unit to produce dilute concentrate; mixing the dilute concentrate with carbon dioxide from
the source of pressurized carbon dioxide in the carbonation unit to produce non-
alcoholic beer; and mixing the non-alcoholic beer with alcoholic beer from the second
vessel in the reconstitution unit; or

2. b. mixing water from the source of water with alcoholic liquid from the second vessel in
the premix unit to produce alcoholic water; mixing the alcoholic water with carbon dioxide
from the source of pressurized carbon dioxide in the carbonation unit to produce
carbonated alcoholic liquid; and mixing the carbonated alcoholic liquid with liquid
concentrate from the first vessel in the reconstitution unit;

[0038] According to another embodiment, the device according the first aspect of the invention
further comprises (i) a first premix unit and (ii) a second unit and the device is operable to
prepare the reconstituted beer by:
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1. a. mixing water from the source of water with liquid concentrate from the first vessel in
the first premix unit to produce dilute concentrate; mixing the dilute concentrate with
alcoholic liquid from the second vessel in the second premix unit to produce non-
carbonated alcoholic beer; and mixing the non-carbonated alcoholic beer with carbon
dioxide from the source of pressurized carbon dioxide in the reconstitution unit; or

2. b. mixing water from the source of water with alcoholic liquid from the second vessel in
the first premix unit to produce alcoholic water; mixing the alcoholic water with liquid
concentrate from the first vessel in the second premix unit to produce non-carbonated
alcoholic beer; and mixing the non-carbonated alcoholic beer with carbon dioxide from
the source of pressurized carbon dioxide in the reconstitution unit.

[0039] The source of water of the present device can be a reservoir or a water tap. The
reservoir typically has an internal volume of 180-2,000 mL.

[0040] The source of pressurised carbon dioxide preferably is a pressurised container having
an internal volume of 50-1,000 mL, more preferably an internal volume of 100-600 mL.

[0041] The present device preferably comprises a carbonation unit that is configured to mix
carbon dioxide from the source of pressurised carbon dioxide under pressure with liquid to
produce carbonated liquid containing 3-9 g/L, more preferably 3.5-7 g/L dissolved carbon
dioxide, most preferably 4-6 g/L dissolved carbon dioxide. More preferably the carbonation unit
is configured to mix carbon dioxide with aqueous liquid in the form of water or a mixture of
water and liquid concentrate.

[0042] The carbonation unit is preferably configured to mix carbon dioxide and liquid at a
pressure of at least 2.5 bar, more preferably of 3 to 10 bar, most preferably of 3.5 to 8 bar.

[0043] In a preferred embodiment, the carbonation unit is in fluid communication with (i) the
source of pressurised carbon dioxide and (ii) the source of water.

[0044] A second aspect of the invention relates to a device for preparing and dispensing
reconstituted beer, said device comprising:

« a first vessel containing a liquid concentrate for preparing a beer, said liquid concentrate
having an ethanol content of 0-1 % ABV;

a second vessel containing an alcoholic liquid, said alcoholic liquid containing 12-100
wt.% ethanol and 0-88 wt.% water, ethanol and water together constituting 80-100 wt.%
of the alcoholic liquid; and further containing 50-2,000 mg/L of hop acids selected from
iso-alpha acids, hydrogenated iso-alpha acids, hulupones and combinations thereof;;

e a source of carbonated water;

a reconstitution unit;

a dispensing unit for dispensing the alcoholic beer;
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wherein the device is operable (i) to form a reconstituted beer comprising carbonated water
from the source of carbonated water, liquid concentrate from the first vessel and alcoholic
liquid from the second vessel, in the reconstitution unit and (ii) to dispense the reconstituted
beer from the dispensing unit.

[0045] The device according to the second embodiment is preferably operable to prepare the
reconstituted beer by:

1. a. mixing the carbonated water with alcoholic liquid from the second vessel to produce
an carbonated alcoholic liquid; and mixing the carbonated alcoholic liquid with the liquid
concentrate from the first vessel in the reconstitution unit; or

2. b. mixing the carbonated water with liquid concentrate from the first vessel to produce a
carbonated non-alcoholic beer; and mixing the carbonated non-alcoholic beer with the
alcoholic liquid from the second vessel in the reconstitution unit.

[0046] More preferably, the device according to the second embodiment is operable to
prepare the reconstituted beer by: mixing the carbonated water with alcoholic liquid from the
second vessel to produce an carbonated alcoholic liquid; and mixing the carbonated alcoholic
liquid with the liquid concentrate from the first vessel.

[0047] The source of carbonated water in the device of the second embodiment preferably is a
closed reservoir, more preferably a closed reservoir having an internal volume of 400-2,000
mL.

[0048] The devices of the present invention preferably contain a power supply and control
system operable to activate the device and control functions of the device.

[0049] According to a particularly preferred embodiment, the present devices are adapted to
the portion-wise preparation of reconstituted beer. More preferably, the device is adapted to
prepare reconstituted beer in portions of 150-1,000 mL, more preferably of 180-500 mL.

[0050] The present devices preferably comprise a reconstitution unit that is configured to mix
two or more liquids to produce the reconstituted beer. In a preferred embodiment, the
reconstitution unit is configured to mix carbonated liquid with liquid concentrate from the first
vessel and/or alcoholic liquid from the second vessel.

[0051] According to a particularly preferred embodiment, the reconstitution unit comprises a
static mixer.

[0052] The dispensing unit of the present devices preferably is in fluid communication with the
reconstitution unit.

[0053] According to a particularly preferred embodiment, the dispensing unit is located
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downstream of the reconstitution unit which is located downstream of the carbonation unit or
the source of carbonated water.

[0054] The first vessel preferably is a single serve capsule, a compartment of a single serve
multi-compartment capsule or a refillable reservoir. More preferably, the first vessel is a single
serve capsule or a compartment of a single serve multi-compartment capsule. Most preferably,
the first vessel is a compartment of a single serve capsule that comprises two compartments
and in which the other compartment contains the alcoholic liquid.

[0055] The first vessel in the form of a reservoir preferably has an internal volume of 100-
1,500 mL, more preferably of 200-1,000 mL.

[0056] The single serve capsule containing the liquid concentrate or the compartment of the
single serve capsule containing the liquid concentrate preferably has an internal volume of 10-
70 mL, more preferably 15-55 mL, most preferably 20-45 mL. The single serve capsule or the
compartment of the single serve capsule preferably contains 10-65 mL, more preferably 15-50
mL, most preferably 20-40 mL of liquid concentrate.

[0057] The second vessel preferably is a is a single serve capsule, a compartment of a single
serve mutli-compartment capsule or a refillable reservoir. More preferably, the second vessel is
a single serve capsule or a compartment of a single serve mutli-compartment capsule. Most
preferably, the second vessel is a compartment of a single serve capsule that comprises two
compartments and in which the other compartment contains the liquid concentrate.

[0058] In a preferred embodiment, the present device comprise a carbonation unit that is in
fluid communication with and located downstream of the source of water and the source of
pressurized carbon dioxide; the first vessel and the second vessel are in fluid communication
with and located downstream of the carbonation unit; and the reconstitution unit is in fluid
communication with and located downstream of the first vessel and the second vessel. This
embodiment is particularly advantageous in case the first and second vessel are single serve
capsules or compartments of a single serve capsule as the carbonated water is used to wash
the contents of the first and second vessel into the reconstitution unit where the four
components are mixed to produce the reconstituted beer.

[0059] In another preferred embodiment, the first and second vessel are in fluid
communication with and located downstream of the source of water; and the reconstitution unit
is in fluid communication with and located downstream of the first vessel, the second vessel
and the source of pressurized carbon dioxide. Also this embodiment is particularly
advantageous in case the first and second vessel are single serve capsules or compartments
of a single serve capsule as the water is used to wash the contents of the first and second
vessel into the reconstitution unit where these three components are mixed with carbon dioxide
from the source of pressurized carbon dioxide to produce the reconstituted beer.

[0060] The second vessel in the form of a reservoir preferably has an internal volume of 50-
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1,200 mL, more preferably of 100-800 mL.

[0061] The single serve capsule containing the alcoholic liquid or the compartment of the
single serve capsule containing the alcoholic liquid preferably has an internal volume of 4-30
mL, more preferably 6-25 mL, most preferably 7-20 mL. The single serve capsule or the
compartment of the single serve capsule preferably contains 4-25 mL, more preferably 6-20
mL, most preferably 7-15 mL of alcoholic liquid.

[0062] In a particularly preferred embodiment, the first vessel and the second vessel are the
first and second compartment of a single serve capsule that comprises two compartments. The
combined internal volume of the first compartment and the second compartment preferably
does not exceed 75 mL, more preferably it is in the range of 15-65 mL, most preferably in the
range of 20-60 mL.

[0063] The devices of the present invention preferably are configured to open the single serve
capsules containing the liquid concentrate and the alcoholic liquid, or to open the
compartments of the multi-compartment single serve capsule that contain the liquid
concentrate and the alcoholic liquid.

[0064] Preferably, the devices are adapted to open the single serve capsules or the
compartments of the single serve capsules by piercing, tearing, or removal of a lid portion.

[0065] According to a particularly preferred embodiment, the present devices are configured to
allow a glass having a height of 10 cm and a diameter of 6 cm to be placed underneath the
dispensing unit and to be filled from the dispensing unit with reconstituted beer.

[0066] The liquid concentrate and the alcoholic liquid are preferably contained in the first
vessel and the second vessel in a weight ratio of 7:1 to 1:1, more preferably in a weight ratio of
6:1 to 1.2:1, most preferably in a weight ratio of 5:1 to 1.5:1.

[0067] According to a further preferred embodiment, the devices comprise a cooling unit that is
adapted to cool water or carbonated water. Preferably, the cooling unit is located upstream of
the reconstitution unit.

[0068] In a preferred embodiment of the invention the liquid concentrate in the first vessel is a
liquid beer concentrate, more preferably a liquid beer concentrate that is obtained by removing
water from an alcohol-free beer, more preferably from an alcohol-free beer having an ethanol
content of less than 0.5 %ABV, especially of less than 0.2 %ABV and more particularly of less
than 0.1 %ABV.

[0069] The liquid beer concentrate is preferably obtained by concentrating alcohol-free beer by
means of membrane separation and/or freeze concentration. Examples of membrane
separation techniques that can be employed to produce the liquid concentrate are reverse
osmosis, nanofiltration and forward osmosis. Most preferably, the liquid concentrate is obtained
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by reverse osmosis or freeze concentration of alcohol-free beer.

[0070] In another embodiment, the liquid concentrate is prepared by mixing together different
ingredients such as water, bittering agent, foaming agent and colouring.

[0071] The ethanol content of the liquid concentrate preferably does not exceed 0.5% ABV,
more preferably it does not exceed 0.3% ABV, most preferably it does not exceed 0.1% ABV.

[0072] The pH of the liquid concentrate is preferably in the range of 3.0 to 6.0, more preferably
in the range of 3.2 to 5.5 and most preferably in the range of 3.5 t0 5.0.

[0073] The liquid concentrate preferably has a water content in the range of 35-80 wt.%, more
preferably in the range of 40-75 wt.% and most preferably in the range of 45-70 wt.%.

[0074] In a preferred embodiment, the liquid concentrate has a density of 20 to 60 °P, more
preferably a density of 24 to 50 °P, and most preferably a density of 28 to 42 °P.

[0075] Riboflavin, free fatty acids (e.g. linoleic acid), amino acids and small peptides are
substances that are naturally present in malted barley and that typically occur in significant
concentrations in alcohol-free beer. Likewise, maltotetraose is found in significant
concentrations in alcohol-free beer as this oligosaccharide is formed by enzymatic hydrolysis of
starch during mashing and is not digested by yeast. Due to the fact that the liquid concentrate
is obtained from alcohol-free beer using a concentration method that only removes water, or
only water and low molecular weight substances and ions, the liquid concentrate typically
contains appreciable levels of riboflavin, linoleic acid, amino acids, peptides and/or
maltotetraose.

[0076] The riboflavin content of the liquid concentrate is preferably in the range of 250-3,000
Mg/L more preferably 300-2,500 ug/L, more preferably 350-2,200 ug/L and most preferably
400-2,000 pg/L.

[0077] The liquid concentrate preferably contain 150-5,000 ug/L, more preferably 200-4,000
Mg/L, even more preferably 250-3,500 pg/L and most preferably 300-3,000 ug/L of linoleic
acid.

[0078] Besides linoleic acid, the liquid concentrate typically also contains other fatty acids, such
as oleic acid and/or alpha-linolenic acids. Oleic acid is preferably present in the liquid
concentrate in a concentration of 300-3,000 ug/L, more preferably 400-2,500 pg/L, even more
preferably 500-2,000 pg/L and most preferably 600-1,800 ug/L.

[0079] Alpha-linolenic acid is preferably present in the liquid concentrate in a concentration of
100-1,200 pg/L, more preferably 120-1,100 ug/L, even more preferably 150-1,000 pg/L and
most preferably 180-900 ug/L.
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[0080] The free amino nitrogen (FAN) content of the liquid concentrate is preferably in the
range of 60-1,000 mg/L more preferably 80-800 mg/L, even more preferably 90-700 mg/L and
most preferably 100-600 mg/L.

[0081] Unlike the malt sugars maltose and maltotriose, maltotetraose is not significant digested
by most brewer's yeasts. Consequently, the concentration of maltotetraose is usually hardly
affected by yeast fermentation. Accordingly, the liquid concentrate preferably contains 10-100
g/L, more preferably 12-80 g/L, even more preferably 15-60 and most preferably 18-40 g/L of
maltotetraose.

[0082] The liquid beer concentrate that is employed in accordance with the present invention
offers the advantage that it has a relatively high surface tension due to the virtual absence of
ethanol. A high surface tension is advantageous as it reduces unwanted foaming during the
filling of the beer concentrate into capsules. Preferably, the liquid beer concentrate has a
surface tension of at least 42.5 mN/m, more preferably of 44-55 nM/m and most preferably of
45-53 mN/m.

[0083] In order to accurately measure the surface tension about 300 mL of concentrate is
transferred to an open container that is kept in a water bath set at 20.0°C until the sample is
fully degassed. release initial gas. Next, the sample is carefully poured in a wide and large (500
mL) test beaker. In order to assure homogeneity, a plastic disposable stirrer id used to
carefully stir the sample. A homogeneous sub-sample of 150 ml is introduced in a measuring
cup. Surface tension is measured using a Kriliss 9 tensiometer, equipped with Wilhelmy plate.
The instrument protocol is followed, starting with a calibration (pure water = 72,6 mN/m)
followed by measuring the surface tension of the samples. In between measurements the
probe/plate is carefully cleaned and shortly held (with pincers) in the hot flame of the Bunsen-
burner, making sure no residual sample on the probe affects the result of the next
measurement.

[0084] In one embodiment of the present invention the liquid concentrate is a concentrate of
an alcohol-free beer that has been produced by dealcoholisation of an alcoholic beer. The
liquid concentrate according this embodiment typically contains only a limited amount of
maltose and/or maltotriose.

[0085] Preferably, the liquid concentrate of de-alcoholised beer contains maltose in a
concentration of 0-20 g/L, more preferably of 0-15 g/L, even more preferably of 0.5-10 g/L and
most preferably of 1-8 g/L.

[0086] The liquid concentrate of de-alcoholised beer preferably contains maltotriose in a
concentration of 1-30 g/L, more preferably of 2-25 g/L, even more preferably of 2.5-22 g/L and
most preferably of 3-20 g/L.

[0087] In another embodiment of the present invention the liquid concentrate is a concentrate
of an alcohol-free beer that has been produced using a fermentation method that produces
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virtually no ethanol. The liquid concentrate according this embodiment typically contains
relatively high levels of maltose and/or maltotriose.

[0088] The liquid concentrate according to this embodiment preferably contains maltose in a
concentration of 80-400 g/L, more preferably of 100-300 g/L, even more preferably of 140-280
g/L and most preferably of 150-250 g/L.

[0089] The liquid concentrate obtained from alcohol-free that has been produced using an
ethanol restricted fermentation preferably contains maltotriose in a concentration of 30-150
g/L, more preferably of 40-120 g/L, even more preferably of 45-110 g/L and most preferably of
50-100 g/L.

[0090] According to a particularly preferred embodiment, the liquid concentrate is produced by
a concentration method that largely retains the acetic acid that is naturally present in beer. Due
to the very low ethanol content of the liquid concentrate, the presence of acetic acid in the
concentrate does not lead to flavour instability as a result of the formation of ethyl acetate.

[0091] Preferably, the liquid concentrate contains, 100-1,200 mg/L acetic acid, more preferably
120-1,000 mg/L acetic acid, even more preferably 150-900 mg/L acetic acid and most
preferably 180-800 mg/L acetic acid.

[0092] In a preferred embodiment, the liquid concentrate is obtained by means of membrane
separation using a membrane with a magnesium sulphate rejection of 80-100%, more
preferably 90-100% and most preferably 95-100% when measurement is carried out using
2,000 mg/L aqueous magnesium sulphate solution at 0.48 MPa, 25°C and 15% recovery.

[0093] In a preferred embodiment, the liquid concentrate is obtained by means of membrane
separation using a membrane with a glucose rejection of 80-100%, more preferably 90-100%
and most preferably 95-100% when measurement is carried out using 2,000 mg/L aqueous
glucose solution at 1.6 MPa, 25°C and 15% recovery.

[0094] According to a particularly preferred embodiment, the liquid concentrate is obtained by
means of reverse osmosis or forward osmosis using a membrane with a sodium chloride
rejection of 80-100%, more preferably 90-100% and most preferably 95-100% when
measurement is carried out using 2000 mg/L sodium chloride solution at 10.3 bar, 25°C, pH 8
and 15% recovery.

[0095] The concentrations of volatile flavour substances and malt sugars in the liquid
concentrate that is produced by membrane separation and/or freeze concentration of alcohol-
free beer is dependent on the type of alcohol-free beer from which the concentrate has been
produced. As will be explained in more detail below, alcohol-free beer can suitably be
produced by two different types of processes:

» by removing ethanol from an alcoholic beer (e.g. by means of vacuum distillation);
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» by restricting formation of ethanol during yeast fermentation.

[0096] In one embodiment of the present invention, wherein the liquid concentrate is obtained
by concentrating an alcohol-free beer that is obtained by de-alcoholisation of alcoholic beer,
the concentrate comprises:

e 100-1,200 mg/L of acetic acid,;
s 0-20 g/L of maltose;
+ 1-30 g/L of maltotriose.

[0097] In another embodiment of the present invention, wherein the liquid concentrate is
obtained by yeast fermentation with restriction of ethanol formation, the concentrate
comprises:

« 0-300 mg/L of acetic acid;
s 80-400 g/L of maltose;
» 30-150 g/L of maltotriose.

[0098] The liquid concentrate preferably contains 0-500 mg/L, more preferably 0-200 mg/L
and most preferably 0-100 mg/L dissolved carbon dioxide.

[0099] In a preferred embodiment, the alcoholic liquid contains 13-90 wt.% ethanol and 10-87
wt.% water, more preferably the alcoholic liquid contains 25-85 wt.% ethanol and 15-75 wt.%
water, more preferably the alcoholic liquid contains 40-82 wt.% ethanol and 18-60 wt.% water.

[0100] Preferably, water and ethanol together constitute 85-100 wt.%, more preferably 90-100
wt.% and most preferably 95-100 wt.% of the alcoholic liquid.

[0101] Iso-alpha acids, as well as hydrogenated alpha acids and oxidised alpha-acids
(hulupones) contribute to the pleasant bitterness of beers that is appreciated by consumers.
Accordingly, in a very preferred embodiment, the liquid concentrate and/or the alcoholic liquid
contains iso-alpha acids, hydrogenated iso-alpha acids and/or hulupones. In view of the poor
water-solubility of hop acids in the liquid concentrate, it is preferred that the liquid concentrate
contains 0-100 mg/L, preferably 0-30 mg/L, more preferably 0-10 mg/L hop acids selected
from iso-alpha acids, hydrogenated alpha-acids, hulupones and combinations thereof.

[0102] Since solubility of the hop acids in ethanol and ethanol/water mixtures is much higher
than solubility of these hop acids in the liquid concentrate, it is preferred that at least a part of
the hop acids present in the alcoholic liquid. Accordingly, in a preferred embodiment, the
alcoholic liquid comprises 100-1,500 mg/L, most preferably 200-1,000 mg/L hop acids selected
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from iso-alpha acids, hydrogenated alpha-acids, hulupones and combinations thereof.

[0103] According to a particularly preferred embodiment, the alcoholic liquid in the second
vessels comprises ethanol that is obtained from de-alcoholisation of alcoholic beer. Vacuum
distillation is commonly used to remove alcohol from beer. The distillate so obtained contains
ethanol, water as well as a range of volatile beer flavour substances. Such distillates may
advantageously be applied in the alcoholic liquid of the present capsule, especially if the liquid
concentrate was produced from de-alcoholised beer. The term "vacuum distillation” as used
herein also encompasses "vacuum evaporation”.

[0104] Accordingly, in a preferred embodiment, the alcoholic liquid comprises a distillate
obtained by distillative de-alcoholisation of an alcohol-containing beer. Most preferably, the
alcoholic liquid consists of such a distillate or is an aqueous dilution of such a distillate.

[0105] Preferably, the alcoholic liquid comprises, per kg of ethanol, 50-2,000 mg, more
preferably 70-1,500 mg, even more preferably 90-1,200 mg and most preferably 100-800 mg
of ethyl acetate.

[0106] Preferably, the alcoholic liquid comprises, per kg of ethanol, 5-200 mg, more preferably
7-150 mg, even more preferably 9-120 mg and most preferably 10-80 mg of isoamyl acetate.

[0107] In a preferred embodiment the alcoholic liquid contains, per kg of ethanol, 400-5,000
mg, more preferably 600-4,000 mg, even more preferably 700-3,500 mg and most preferably
800-3,00 mg of amyl alcohols. Here the term "amyl alcohols” refers to alcohols with the formula
CgH120.

[0108] In another preferred embodiment the alcoholic liquid contains, per kg of ethanol, 8-240
mg, more preferably 11-170 mg, even more preferably 13-140 mg and most preferably 15-100
mg of phenyethyl alcohol.

[0109] Preferably, the alcoholic liquid contains, per kg of ethanol, 2-50 mg, more preferably 3-
40 mg, even more preferably 3.5-32 mg and most preferably 4-25 mg of phenyl ethyl acetate.

[0110] Another aspect of the invention relates to a method of preparing and dispensing a
reconstituted beer using a device according containing a carbonation unit as described herein
before, said method comprising:

mixing water from the source of water, carbon dioxide from the source of pressurized carbon
dioxide, liquid concentrate from the first vessel and alcoholic liquid from the second vessel in
the reconstitution unit to form a reconstituted beer; and

dispensing the reconstituted beer from the dispensing unit.
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[0111] Yet another aspect of the invention relates to a method of preparing and dispensing a
reconstituted beer using a device containing a source of carbonated water as described herein
before, said method comprising:

mixing carbonated water from the source of carbonated water, liquid concentrate from the first
vessel and alcoholic liquid from the second vessel in the reconstitution unit to form a
reconstituted beer; and

dispensing the reconstituted beer from the dispensing unit.

[0112] Figure 1 shows a representation of a device (10) for preparing a reconstituted beer.
The device includes a housing (11) which houses the mechanical and electronic components
of the device (10). The housing (11) can be formed of plastic and/or metal.

[0113] The device (10) comprises a power supply (20) and a control system (30) operable to
activate the device and control functions of the device (e.g. the volume, temperature and/or
alcohol content of the dispensed reconstituted beer). Also shown is an empty glass (40) that is
positioned underneath the dispensing unit (50).

[0114] The device (10) also includes a source of water in the form of a water tap (60) and a
cooling unit (70). The device (10) further comprises a cylinder (80) containing pressurised
carbon dioxide, a carbonation unit (90), a reconstitution unit (100) and a receptacle (110) for
receiving a two-compartment single serve capsule (120).

[0115] The single serve capsule (120) comprises a first compartment (121) containing a liquid
beer concentrate (123) and a second compartment (122) containing an alcoholic liquid (124).
The compartments (121, 122) are sealed by a membrane (125).

[0116] The device (10) comprises means for opening both the top end and bottom end of the
first and second compartments (121,122) of the single serve capsule (120).

[0117] In use, a consumer can place the single serve capsule (120) in the receptacle (110) of
the device (10). Next, the consumer can activate the device (10) using the control system (30)
and await dispensing of the reconstituted beer from the dispensing unit (50) into the glass (40).

[0118] Upon activation of the device (10) water from the tap (60) and pressurized carbon
dioxide from the cylinder (80) are dispensed to the carbonation unit (90). During its passage to
the carbonation unit (90) the water is cooled by the cooling unit (70). Once the adequate
amounts of water and carbon dioxide have been mixed in the carbonation unit (90), the
carbonated water is released from the carbonation unit (90) and flows through the single serve
capsule (120) to the reconstitution unit (100). The stream of carbonated water from the
carbonation unit (90) follows two different flow paths, one flow path passes through the first
compartment (121) of the single serve capsule (120) while the other flow path passes through
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the second compartment (123) of the single serve capsule (120).

[0119] While passing through the single serve capsule (120), the carbonated water washes out
the liquid beer concentrate (123) and the alcoholic liquid (124) into the reconstitution unit
(100). In the reconstitution unit (100) the carbonated water, the washed out liquid beer
concentrate and the washed out alcoholic liquid are intimately mixed to produce a clear
reconstituted beer.

[0120] Next the clear reconstituted beer is released from the reconstitution unit (100) through
the dispensing unit (50) into glass (40) under the formation of a foam head.

[0121] It will be understood that in the device of Figure 1 the single serve capsule (120) may
be replaced by two separate capsules, one containing the liquid beer concentrate, the other
containing the alcoholic liquid.

[0122] Figure 2 shows a representation of an alternative device (10) for preparing a
reconstituted beer which is similar to the device shown in Figure 1, except that instead of a
receptacle for receiving a two-compartment single serve capsule, the device (10) comprises a
first refillable reservoir (150) containing liquid beer concentrate (151) and a second refillable
reservoir (160) containing alcoholic liquid (162). In addition, the device (10) comprises a first
metering unit (152) and a second metering unit (162).

[0123] In use, a consumer can activate the device (10) using the control system (30) and await
dispensing of the reconstituted beer from the dispensing unit (50) into the glass (40).

[0124] Upon activation of the device (10) water from the tap (60) and pressurized carbon
dioxide from the cylinder (80) are dispensed to the carbonation unit (90). During its passage to
the carbonation unit (90) the water is cooled by the cooling unit (70). Once the adequate
amounts of water and carbon dioxide have been mixed in the carbonation unit (90), the
carbonated is released from the carbonation unit (90) and flows through the single serve
capsule (120) to the reconstitution unit (100). The metering units (152) and (162) discharge
metered amounts of liquid beer concentrate (151) and alcoholic liquid (161) into the
reconstitution unit (100)

[0125] In the reconstitution unit (100) the carbonated water, the metered amounts of liquid
beer concentrate and alcoholic liquid are intimately mixed to produce a clear reconstituted
beer.

[0126] Next the clear reconstituted beer is released from the reconstitution unit (100) through
the dispensing unit (50) into glass (40) under the formation of a foam head.

[0127] The invention is further illustrated by the following non-limiting examples.

EXAMPLES
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Example 1

[0128] A non-hopped lager (containing 5% ABV was de-alcoholised by vacuum distillation
(Schmidt-Bretten, Bretten, Germany - feed: 5 hL/hr; steam mass flow rate: 100 kg/h; outlet
pressure: 3.5 bar; vacuum setting: 90 mbar; outlet temperature: 3°C). The resulting de-
alcoholised beer had an ethanol content of 0.01% ABV.

[0129] Distillate produced during de-alcoholisation was recovered and analysed. The results
are shown in Table 1.

Table 1

Ethanol 60 wt. %
Ethyl acetate 50.2 mg/L
Isoamyl acetate 4.56 mg/L
Amyl alcohols 206 mg/L
Phenylethyl alcohol 5.09mg/L
Phenyl ethyl acetate 2.77 mg/L

[0130] The dealcoholized non-hopped lager was concentrated by means of nanofiltration using
the following set-up:

Nanofiltration membrane

[0131]
Type Configuration: Spiral wound

Membrane polymer: Composite polyamide

Brine spacer material: Polypropylene

Specifications {Permeate Flow:

+ MgSOy4: 7.6 m3/d

« NaCl: 9.5 m3/d

Stabilised salt rejection1:

* MgSOy4: >97% (2000 ppm, 4.8 bar, 25 °C, 15% recovery, pH
6.5)

* NaCl: 89-95% (500 ppm, 4.8 bar, 25 °C, 15% recovery, pH 7.0)

Nominal membrane area: 7.9 m2
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1 Equates to a MW cut-off of appr. 200 Da

Configuration

[0132]

! iﬂt |

JD?J‘ HDCI‘ () Permeate
Ee (®) Food
(F ot T igﬁ\ Concenbate

B C
A (total length) = 1016 mm
B (ATD diameter) =100.3 mm
C (connection diameter) =19.1 mm
D (core tube extension - feed side) =26.7 mm
D¢ (core tube extension - conc. side) =26.7 mm

Maximum operating limits

[0133]

e Pressure: 80 bar
s Temperature: 28 °C
» Pressure drop: 0.7 bar

« Feed flow: 3.6 m¥h

= Chlorine concentration: <0.1 ppm

+ Feed water SDI (15 min.) : 5.0

» Feed water turbidity: 1.0 NTU

 Feed water pH: 3.0-10.0

+ Maximum ratio of concentrate to permeate flow for any element: 5:1

Filtration run

[0134] Circulation of the beer was effected by a piston pump. This pump has a capacity of 1

m%h and a maximum discharge pressure of 20-80 bar. The test-unit was limited to
approximately 30 bar and was protected by means of an overpressure relief valve having a



DK/EP 3942012 T3

set-point of 40 bar.
[0135] Initial permeate production started at a pressure of around 15 bar (osmotic pressure).

[0136] In total 100 litres of beer were filtered, yielding 84.6 litres of permeate and 16.1 litres of
liquid concentrate. Consequently, the concentration factor achieved was 100/15.4 =6.5.

[0137] The composition of the beer concentrate so obtained is shown in Table 2.
Table 2

Acetic acid 310 mg/L
Riboflavin 890 ug/L
Oleic acid 1040 pg/L
Linoleic acid 980 pg/L
Alpha-linolenic acid 630 pg/L
Free amino nitrogen 310 mg/L
Maltose 1.1g/L
Maltotriose 7.0g/L
Maltotetraose 22 g/L

[0138] The liquid beer concentrate had a surface tension of 46 mN/m.

Comparative Example A

[0139] A commercial hopped lager beer having an alcohol content of 5.0% ABV and iso-alpha
acids content of 19 mg/L was concentrated by means of nanofiltration using the same set-up
as in Example 1.

[0140] Initial permeate production started at a pressure of around 4 bar (osmotic pressure). In
total 200 litres of beer were filtered, yielding 172.3 litres of permeate and 27.7 litres of
concentrate. Consequently, the concentration factor achieved was 200/27.7 =7.2.

[0141] The hopped, alcoholic beer concentrate so obtained was cloudy, had an ethanol
content of 4.71% ABV, a specific gravity of 1.8298 (20°P) and a surface tension of 39.7 mN/m.
The concentrate contained 78.7 mg/L iso-alpha acids, meaning that 42.5% of the iso-alpha
acids were lost during the nanofiltration step.

Example 2
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[0142] 30 mL of the beer concentrate of Example 1 was combined with 170 mL of carbonated
water having an ethanol content of 5.9% ABV to produce a reconstituted beer having a
temperature of 5°C.

[0143] The reconstituted beer so obtained was clear (i.e. not hazy) and had the typical yellow
colour of a lager, as well as satisfactory foam properties.

[0144] The evaluation of the reconstituted beer by an expert panel showed that this beer had a
pleasant taste similar to that of ordinary lagers.

Example 3

[0145] 30 mL of the beer concentrate of Example 1 is combined with 170 mL of carbonated
water having an ethanol content of 5.9% ABV to produce a reconstituted beer having a
temperature of 5°C.This time the ethanol containing carbonated water is prepared by mixing
16.6 parts by weight of the alcoholic distillate of Example 1 with 153.3 parts by weight of
carbonated water.

[0146] Again, the reconstituted beer so obtained is clear (i.e. not hazy) and has the typical
yellow colour of a lager, as well as satisfactory foam properties.

[0147] The evaluation of the reconstituted beer by an expert panel shows that this beer had a
pleasant taste that is preferred over the taste of the reconstituted beer of Example 2.

Example 4

[0148] The liquid beer concentrate of Comparative Example A and the beer concentrate of
Example 1 were standardised to a concentration factor of 6 (i.e. 6-fold more concentrated than
the original non-hopped lager) by adding a diluent as shown in Table 3.

Table 3
Sample|Liquid beer Diluant
concentrate
A Comparative Demineralised water
Example A
B Example 1 Demineralised water
C Example 1 Demineralised water and ethanol to produce a
concentrate containing 5% ABV ethanol
D Example 1 Demineralised water and pre-isomerised hop extract,
to produce a concentrate containing 120 mg/L of iso-
alpha acids
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[0149] Following preparation, the samples were kept at 0°C for 7 days. Next, the turbidity of
the samples was measured at 0°C (in triplicate) at angles of scatter of 25° and 90°, using a
Sigrist photometer. The average results are shown in Table 4, in EBC units.

Table 4
Sample Turbidity
90° 25°
A >100 >100
B 46.07 65.93
C 42 97 62.17
D 62.80 78.33

[0150] These results showed that the introduction of iso-alpha acids into the beer concentrate
caused haze formation, probably as a result of precipitation of iso-alpha acids.

[0151] Aliquots of samples A, B, C and D are stored at 30°C and 40°C for 3 months during
which period concentration levels of ethyl esters, turbidity and colour are monitored.

[0152] It is found that samples B and D are more stable than the other samples. Unlike
samples B and D, samples A and C show significant formation of ethyl esters during the
storage period.

Example §

[0153] A de-alcoholised non-hopped lager and an alcoholic distillate are produced in the same
way as in Example 1.

[0154] The de-alcoholised non-hopped beer is concentrated by means of reverse osmosis
using a reverse osmosis flat sheet filtration membrane made of thin film composite comprising
a polyamide membrane layer on a polyester (PET) support material (RO90, ex Alfa Laval,
operating pressure 5-25 bar). This membrane has a rejection of at least 90%, measured on
2000 ppm NaCl, at 9 bar and 25°C.

Example 6

[0155] A single serve capsule according to the invention is prepared using a capsule
comprising two compartments. One compartment (compartment A) has an internal volume of
20 mL, the other compartment (compartment B) has an internal volume of 35 mL.
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[0156] The alcoholic distillate of Example 1 is mixed with a pre-isomerised hop extract to
produce a solution containing 210 mg/L iso-alpha acids.

[0157] 18 mL of the concentrated alcoholic liquid containing hop extract is introduced in
compartment A of the capsule. Furthermore, 32 mL of the liquid beer concentrate of Example
1 is introduced in compartment B. After filling, the compartments are sealed with a flexible foil.

Example 7

[0158] A dealcoholized non-hopped lager was concentrated by means of nanofiltration as
described in Example 1. The beer concentrate so obtained (Concentrate A) was subjected to
accelerated storage at 30°C and 40°C. The same storage tests were conducted with the same
concentrate after ethanol had been added in a concentration of 5 wt.% (Concentrate B).

[0159] Before the storage test and after 3 months storage the concentration levels of a
number of beer flavour substances were determined. The results of these analysis are shown
in Table 5.

Table 5
Samples Microgram/L
Ethyl Ethyl Ethyl Ethyl Ethyl 3- Ethyl
octanoate { acetate§{ propionate §butanoate methyl- phenyl-
butanoate acetate
A Fresh 0 640 4.7 7.9 0.1 0.0
30°C 0 400 4.2 6.2 0.1 0.0
40°C 0 320 4.7 6.0 0.2 0.0
B Fresh 0 720 20 52 1.2 0.0
30°C § 4,600 2,040 74 163 9.7 0.2
40°C § 4,320 4,040 152 230 25 0.5
Example 8

[0160] A lager beer having an ethanol content of 5 vol.% was concentrated by means of
nanofiltration as described in Comparative Example A. Accelerated storage tests were
conducted with this concentrate (Concentrate A) at 30°C and 40°C.

[0161] Before the storage test and after 3 months the concentration levels of a number of beer
flavour substances were determined. The results of these analyses are shown in Table 6.
Table 6
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Samples Microgram/L

Ethyl 3-methylbutanoate Ethyl phenylacetate
Fresh 8.5 0.0
30°C 23 0.2
40°C 47 0.4
Example 9

[0162] Two reconstituted beers were prepared by mixing 32 mL of beer concentrate, with 11.4

mL of alcoholic liquid and 205 mL of carbonated water (Royal Club™ soda water, the
Netherlands).

[0163] The compositions of the beer concentrates and the alcoholic liquids used in the
preparation of the reconstituted beers are shown in Table 7.

Table 7
Reconstituted beer A Reconstituted beer B

Beer Beer concentrate of Example 1 {Beer concentrate of Example 1,

concentrate containing 6.56 mg iso-alpha acids

per mL
Alcoholic Ethanol (95%), containing Ethanol (95%), containing
liquid 18.42 mg iso-alpha acids per

mL

[0164] Reconstituted beer A was completely clear, had a nice foam head and a pleasant bitter
taste. Reconstituted beer B contained some precipitate.
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Patentkrav

1. Indretning til fremstilling og dispensering af rekonstitueret @l, hvilken indret-
ning omfatter:

« en fgrste beholder, der indeholder et flydende koncentrat til fremstilling af en
@l, hvilket flydende koncentrat har et ethanolindhold pa 0-1 % ABV;

« en anden beholder, der indeholder en alkoholisk veeske, hvilken alkoholisk
vaeske indeholder 12-100 vaegt% ethanol og 0-88 veegt% vand, hvor ethanol
og vand tilsammen udgar 80-100 veegt% af den alkoholiske veeske; og yderli-
gere indeholder 50-2.000 mg/L humlesyrer valgt blandt iso-alfa-syrer, hydro-
generede iso-alfa-syrer, huluponer og kombinationer deraf;

« en vandkilde;

« en kilde til tryksat carbondioxid;

« en rekonstitutionsenhed:;

* en dispenseringsenhed til udskaenkning af den alkoholholdige @l;

hvor indretningen kan betjenes (i) til at danne en rekonstitueret @l, som omfat-
ter vand fra vandkilden, carbondioxid fra kilden af tryksat kuldioxid, flydende
koncentrat fra den ferste beholder og alkoholisk veeske fra den anden behol-
der, i rekonstitutionsenheden og (ii) at dispensere den rekonstituerede @l fra

dispenseringsenheden.

2. Indretning ifglge krav 1, hvor den ferste og anden beholder er i fluidforbin-
delse med og placeret nedstrems for vandkilden; hvor rekonstitutionsenheden
er i fluidforbindelse med og placeret nedstrems for den fgrste beholder, den
anden beholder og kilden til tryksat carbondioxid; og hvor dispenseringsenhe-
den er i fluidforbindelse med og placeret nedstrems for rekonstitutionsenhe-

den.

3. Indretning ifglge krav 1, hvor indretningen yderligere omfatter en carbone-

ringsenhed, der er i fluidforbindelse med og placeret nedstrems for vandkilden
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og kilden til tryksat carbondioxid; og hvor den farste beholder og den anden
beholder er i fluidforbindelse med og placeret nedstreams for carboneringsen-
heden; og hvor dispenseringsenheden er i fluidforbindelse med og placeret

nedstrams for rekonstitutionsenheden.

4. Indretning ifelge et hvilket som helst af de foregaende krav, hvor bade den
farste beholder og den anden beholder er kapsler med en enkelt portion, eller
hvor den farste beholder og den anden beholder er rum i en kapsel med flere

rum med en enkelt portion.

5. Indretning til fremstilling og dispensering af rekonstitueret @l, hvilken indret-
ning omfatter:

« en fgrste beholder, der indeholder et flydende koncentrat til fremstilling af en
@l, hvilket flydende koncentrat har et ethanolindhold pa 0-1 % ABV;

« en anden beholder, der indeholder en alkoholisk veeske, hvilken alkoholisk
vaeske indeholder 12-100 vaegt% ethanol og 0-88 veegt% vand, ethanol og
vand tilsammen udger 80-100 veegt% af den alkoholiske vaeske; og yderligere
indeholder 50-2.000 mg/L humlesyrer valgt blandt iso-alfa-syrer, hydrogene-
rede iso-alfa-syrer, huluponer og kombinationer deraf;

« en kilde af kulsyreholdigt vand;

« en rekonstitutionsenhed:;

* en dispenseringsenhed til udskaenkning af den alkoholholdige @l;

hvor indretningen kan betjenes (i) til at danne en rekonstitueret @l, som omfat-
ter kulsyreholdigt vand fra kilden af kulsyreholdigt vand, flydende koncentrat
fra den farste beholder og alkoholisk veeske fra den anden beholder, i rekon-
stitutionsenheden og (ii) at dispensere den rekonstituerede @l fra dispense-

ringsenheden.

6. Indretning ifalge et hvilket som helst af de foregaende krav, hvor det fly-

dende koncentrat har et indhold af frit aminonitrogen (FAN) i omradet af 60-
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1.000 mglL.

7. Indretning ifalge et hvilket som helst af de foregaende krav, hvor det fly-
dende koncentrat indeholder 250-3.000 pg/L riboflavin.

8. Indretning ifalge et hvilket som helst af de foregaende krav, hvor det fly-

dende koncentrat indeholder 10-100 g/L maltotetraose.

9. Indretning ifalge et hvilket som helst af de foregaende krav, hvor det fly-
dende koncentrat indeholder 0-100 mg/L humlesyrer valgt blandt iso-alfa-sy-

rer, hydrogenerede iso-alfa-syrer, huluponer og kombinationer deraf.

10. Indretning ifelge et hvilket som helst af de foregaende krav, hvor det fly-
dende koncentrat er et flydende koncentrat, der opnas ved at fierne vand fra

en alkoholfri @l.

11. Indretning ifalge krav 10, hvor det flydende koncentrat opnas ved at fijerne
vand fra en alkoholfri @l ved hjeelp af membranseparation og/eller frysekon-
centration, hvor membranseparationen er valgt fra nanofiltrering, omvendt os-

mose og direkte osmose.

12. Indretning ifalge et hvilket som helst af de foregaende krav, hvor den alko-
holiske veeske omfatter et destillat, der er opnaet ved destillativ afalkoholise-

ring af en alkoholholdig @l.

13. Indretning ifalge et hvilket som helst af de foregaende krav, hvor den alko-
holiske veeske indeholder 100-1.500 mg/L humlesyrer valgt blandt iso-alfa-sy-

rer, hydrogenerede iso-alfa-syrer, huluponer og kombinationer deraf.
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14. Fremgangsmade til fremstilling og dispensering af en rekonstitueret @l ved
anvendelse af en indretning ifelge krav 1, hvilken fremgangsmade omfatter:
blanding af vand fra vandkilden, carbondioxid fra kilden af tryksat kuldioxid,
flydende koncentrat fra den ferste beholder og alkoholisk veeske fra den anden
beholder i rekonstitutionsenheden for at danne en rekonstitueret @l; og

dispensering af den rekonstituerede @l fra dispenseringsenheden.

15. Fremgangsmade til fremstilling og dispensering af en rekonstitueret @l ved
anvendelse af en indretning ifelge krav 5, hvilken fremgangsmade omfatter:
blanding af kulsyreholdigt vand fra kilden af kulsyreholdigt vand, flydende kon-
centrat fra den farste beholder og alkoholisk veeske fra den anden beholder i
rekonstitutionsenheden for at danne en rekonstitueret al; og

dispensering af den rekonstituerede @l fra dispenseringsenheden.
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