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Beer and beer production method

The subject of the invention is beer and the method of production of beer for use in particular
as a health-promoting, functional beverage that improves or positively influences the quality

of the microflora of the human digestive system.

Beer is the third most widely consumed beverage in the world, after tea and coffee, and is
also the most preferred alcoholic beverage. The continued development of the brewing

industry has helped the beverage gain a prestigious position.

At the same time, consumer expectations of the quality of both alcoholic and non-alcoholic
beer regarding its composition, sensory properties and health-promoting potential continue
to rise. The market is increasingly offering beers containing bioactive additives or minerals.

Functional beers play a special role in the beer market.

For example, a non-alcoholic functional beverage based on a malt base or non-alcoholic beer
or water-and-aromatic base is known from patent EP 3806656, which contains in its
composition at the same time an autolysate obtained from waste yeast slurry and a fiber
obtained from fragmented brewers’ grains. The method of manufacturing such a functional

beverage is also indicated.

As defined by the American Dietetic Association, a functional food can be defined as any
product that has properties that have a positive effect on the human body, in addition to basic
nutritional values. The purposeful impact of consuming functional foods as a source of
physical and mental well-being is also emphasized. These foods contribute to preventing or
reducing the risk of contracting particular diseases or improving the body's physical

functions.

Moderate beer consumption has been shown to reduce the risk of cardiovascular disease by
20+40%, including the incidence of coronary artery disease, heart attacks, as well as strokes.
It has also been observed to reduce the risk of ulcers, gallstones and kidney stones or arthritis.
The effect of beer consumption can also be calming, reducing stress or making it easier to
fall asleep. Composition of the beer, as well as its beneficial effects on the human body,

indicate that it is a good base for developing valuable functional products.
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Hence, breweries are introducing bioactive additives, minerals, or removing gluten from
beer. [[BARBARA STACHOWIAK, KRZYSZTOF BUKOWSKI, ZYWNOSC. Nauka.
Technologia. Jakos¢, 2021, 28, 1 (126), 5 — 27].

New alcohol-free functional beers and alcoholic beers with more favorable properties
compared to beers currently known on the market are being sought, in particular beers that

contain live probiotic bacteria.

Probiotic bacteria are a group of microorganisms that naturally inhabit the digestive tract
(intestines) of a healthy person; they include strains of the genus Lactobacillus and

Bifidobacterium.

It has been shown that probiotic bacteria can have a very positive effect on the human body

because:

. they facilitate the digestive process,

. they increase the absorption of vitamins and minerals,

. with antibiotic treatments, they protect our intestinal microflora,

. they affect the immune system by increasing resistance to infection,

. some strains have anti-allergic and anti-cancer effects,

. they lower cholesterol levels,

. they alleviate the symptoms of lactose intolerance,

. they have the ability to synthesize some B vitamins, vit. K, folic acid.

Many beverages containing probiotic bacteria are known in the state of the art. The best
known are drinks such as sours, including bread and beetroot-based, home brew, and a whole
range of dairy products containing lactic acid bacteria in their composition, such as kefir,
sour milk, buttermilk, yogurt, acidophilus milk. Probiotic bacteria are also contained in

sauerkraut, pickled cucumbers, and pickled beets.

Due to the positive health-promoting properties of probiotic bacteria, products beyond

probiotic dairy products, or pickles, are being sought.
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However, due to the peculiarities of beer production, especially the technological

requirements, it is a huge challenge to produce beer containing probiotic bacteria.

The state of the art describes several ways to produce sour beer fermented with
microorganisms belonging to lactic bacteria (or with lactic bacteria added after the alcoholic
fermentation process conducted with yeast). However, they have the disadvantage of being
made in such a way that they can only produce sour beer with the characteristic taste and
smell of pickles. At the same time, it is not possible to produce non-alcoholic beer or bottom-

or top-fermented beer by a similar method.

Similarly, previous attempts to use probiotic bacteria in beers have resulted in only one type,
1.e. sour beer which, due to its sour taste, differs significantly from traditional, popular beers.
For example, from patent application WO 2018/182512, a sour beer containing probiotic
bacteria is known, which is produced in the following steps: supplying wort, adding probiotic
bacteria to the wort, adding yeast to the wort, fermenting the wort for a set time and at a set
temperature until an alcoholic beverage is formed. This patent provides a process for making
a fermented product, where the use of different probiotic bacterial strains and different yeast
strains, not always yeasts considered brewing varieties (of the genus Saccharomyces), is
revealed in various examples. It is also advisable to use yeasts isolated from the environment,
considered wild, such as Pichia or Mietschnikowia. At the same time, in each case indicated,
it is a process leading to the formation of an alcoholic product, especially a sour one, and

there is no way to obtain non-alcoholic beer by the disclosed method.

There are also sour craft beers made according to old recipes. Unlike in a modern brewery,
where brewing is done under sterile conditions to protect the beer from the influence of wild
yeasts, these sour beers allow wild strains of yeast or bacteria to participate. Craft beers are
alcoholic beers that contain live lactic fermentation microorganisms and also contain live

yeast, herbs and spices.
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However, what all these products have in common is fermentation occurring in succession
or simultaneously, using yeast and probiotic bacteria or lactic bacteria (typically acidifying).
Each of the products listed is an alcoholic product. In addition, the solutions known from the
state of the art do not allow to brew bottom- or top-fermented beer, in which probiotic

bacteria would be multiplied.

Also, a disadvantage of the solutions known from the state of the art is the presence of live
yeast in the product. For products that contain live yeast cells in their composition, there may
be an increase in alcohol and carbon dioxide during the shelf life due to the metabolic activity
of the yeast. In addition, too much carbon dioxide can cause risks such as distortion of the
can, or plastic packaging. In addition, such a solution containing live yeast cells makes it
impossible to accurately determine the alcohol content of the final product, hence while it
could be applicable to craft breweries, the lack of stability/repeatability of the composition

during shelf life would be difficult to accept for larger-scale production.

Bacteria that are considered probiotic are acidifying bacteria and in the standard beer
production process they represent yeast infection. Hence, the process of obtaining probiotic
beer requires maintaining very high hygienic standards, so as not to infect standard process
yeast with probiotic microflora. This production aspect is a significant difficulty in making
probiotic beer, and thus technological processes are being sought to produce stable probiotic

beer.

Another difficulty in obtaining probiotic beer is the sensitivity of probiotic bacteria to some
of the components typical of beer such as high ethanol content and the content of bitter

substances in hop.

Hence, non-alcoholic and alcoholic beers with the flavor typical of bottom- or top-fermented
beers without the aftertaste characteristic of sourdough, while containing live probiotic

bacteria, are also in demand.

Bottom-fermented beers are beers fermented with bottom-fermenting yeast, which are

characterized in that after the fermentation process is completed, they settle to the bottom
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of the fermentation tank, from where they are collected, and this is the opposite behavior to
top-fermenting yeast, which remains after the process on the surface of the fermented liquid;
beers prepared with their use are called top-fermented beers. This is the main difference
between the two processes. Both top-fermented beers and bottom-fermented beers are made
using pure culture noble yeast, and it is a monoculture, meaning one type of yeast is used in
a given process, which is propagated from a slope of pure culture. Sour beers are beers in the
production of which different types of microorganisms, i.e. yeast and bacteria, are used in a
single fermentation process. The fermentation process generally begins with a yeast
fermentation stage followed by a bacterial fermentation stage. As a result of yeast-bacterial
metabolic activity, beers prepared in this way have a much higher acidity and lower pH level
than classic top- and bottom-fermented beers. Sour beers are often beers of so-called
spontaneous fermentation, where the fermentation process involves yeast and bacteria

inoculated from the air, rather than pure cultures propagated from slopes of pure cultures.

The process of fermenting beer, regardless of the type of fermentation, is preceded by the

stage of creating beer wort, which is the liquid that undergoes the fermentation process.

The purpose of the solution according to the invention is to provide a non-alcoholic or
alcoholic beer containing live probiotic bacteria cultures, and at the same time a beer that
will have the same properties during its entire shelf life, and the same alcoholic content in
the alcoholic version. The invention also aims to provide functional beer.

In addition, the aim of the invention is to provide a beer that will have the taste of a classic
bottom/upper fermentation beer, which, despite the content of live probiotic

microorganisms, will not have the aftertaste characteristic of sourdough.

The purpose of the invention is also to prepare the beer base in a suitable manner and to
provide a product containing within it live cultures of the genus Lactobacillus and/or

Bifidobacterium.

According to the invention, beer based on a bottom-fermented beer base or based on a top-
fermented beer base is characterized in that it simultaneously contains inactivated yeast and

live probiotic bacteria cultures in its composition.
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A beer base is a beer to be inoculated with probiotic microorganisms. The beer base is the
basic ingredient of the beer prepared according to the invention. The beer base can be a type

of bottom- or top-fermented beer.

Bottom- or top-fermented beers known in the state of the art contain: malt extract in an
amount ranging from 6%-15% m/v of finished product (in which malt extract barley malt
extract may range from 60-100% m/v and wheat malt extract may range from 0-40% m/v),
hop extract in an amount ranging from 0.01% - 0.3% m/v, and ethanol in an amount ranging
from 0.01- 6% v/v. The beers may contain inactivated yeast in an amount of less than 0.1%
m/v, preferably less than 0.01% m/v, while the beers may also contain aromas characteristic

of a given type of beer, all topped off with water to 100%.

Malt extract are substances that are carried out from the solid fraction (grain, malt) to the

water fraction at the wort mashing stage at the brewhouse.

Hop extract are bittering and aromatic substances that go from the solid fraction to the liquid
during the boiling of wort with hop. Hop extract contains isomerized hop acids (bittering

and aromatic substances).

Advantageously according to the invention, the level of hop bitterness in beer is no higher

than 30 IBU.

The bitterness content of hop is determined in International Bitterness Units (IBUs, for short)
established by the European Brewery Convention. IBUs indicate the degree of bitterness in
a beer. 1 IBU corresponds to 1 milligram of iso-alpha acids derived from hop in 1 liter of

beer.

In the solution according to the invention, the level of bitterness can range from 0 to 30 IBU.
For a beer that does not contain hop bitterness (0 IBU), then the beer is usually flavored with

herbs other than hop, while for a beer that contains hop up to 30 IBU, then it is hopped.

Advantageously according to the invention, the base beer (beer base) is produced by a bottom

or top fermentation process.
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Advantageously, the beer according to the invention is characterized in that it contains up to
0.5% alcohol.

Advantageously, the beer according to the invention is characterized in that it contains more

than 0.5% alcohol up to 6% alcohol.

Advantageously, the beer according to the invention is characterized in that it contains live

cultures of probiotic bacteria of the genus Lactobacillus and/or Bifodobacterium.

According to the invention, the method of obtaining beer is characterized by a base beer
containing no more than 0.5% by volume of ethanol and a hop bitterness level of no more
than 30 IBU for non-alcoholic variants, and up to 6% by volume of ethanol and a hop

bitterness level of no more than 30 IBU for an alcoholic product

e is subjected to pasteurization in the flow and then cooled to a temperature of 10°C to
20°C and directed to another intermediate tank.

Pasteurization is aimed at eliminating yeast in the first place; then,

e it is dosed with carbon dioxide, preferably to a level of 4.5 g/l - 5 g/l

e live bacteria of the genus Lactobacillus and/or Bifodobacterium are dosed into the
beer so as to obtain a minimum of 10”5 and preferably 1076 live bacterial cells in 1
ml of beer. The contents of the tank are mixed using carbon dioxide so that the
contents are evenly mixed.

e the product is directed to probiotic fermentation, during which live bacteria multiply
to a level of 1077 to 10”8 live cells per milliliter of beer, with the fermentation
process taking place at temperatures ranging from 5°C to 30°C and lasting from 10
to 30 days.

The fermentation process is monitored microbiologically through plate cultures in
which the level of bacterial multiplication is controlled.
The course of the fermentation process is monitored physically and chemically by

controlling parameters such as pH, acidity, saturation, turbidity.

Advantageously, before the pasteurization stage, the beer is filtered; advantageously, the

filtration is carried out with a candle filter.
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Advantageously, the method according to the invention is characterized in that, in the case
of the non-alcoholic version, the base beer is enriched with B vitamins such as vitamin B12
and/or vitamin B6 and/or niacin and/or pantothenic acid so as to achieve a level of 7.5% to
30% of the RDI (Reference Daily Intake) in 100 ml of beer. The RDI values are shown in
Table 1.

The vitamin content helps the bacteria survive, responds to their requirements and improves

their living conditions. The process can take place in an intermediary tank.

Advantageously, the method according to the invention is characterized in that, prior to the
probiotic fermentation stage, the beer is directed to be bottled into individual packages,

advantageously of the crown capped bottle or lid capped can type.

Advantageously, the method according to the invention is characterized in that, after the
probiotic fermentation stage, the beer is directed to be bottled into individual packages,

advantageously of the crown capped bottle or lid capped can type.

Advantageously, the method according to the invention is characterized in that the
fermentation process takes place in the temperature range from 5°C to 18°C for a period of

10 to 30 days.

Advantageously, the method according to the invention is characterized in that the

fermentation process takes place in the temperature range from 18°C to 30°C for a period of

5 to 10 days.

Advantageously, the method according to the invention is characterized in that the base beer

is produced by a bottom or top fermentation process.

Table 1. Reference Daily Intake (RDI) values of B vitamins

Vitamin RDI
Thiamine (mg) 1.1
Riboflavin (mg) 14
Niacin (mg) 16
Vitamin B6 (mg) 1.4
Folic acid (ug) 200
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Vitamin B12 (ug) 2.5
Biotin (ug) 50
Pantothenic acid (mg) 6

During the fermentation process according to this invention (it is a probiotic fermentation
process, i.e., such a metabolic process that takes place without oxygen or with very little
oxygen present), changes in physical, chemical and sensory parameters occur due to the
metabolic activity of live probiotic microorganisms. Turbidity and sediment on the bottom
of the package appear and changes occur in the taste of the beer due to the appearance of
bacterial metabolites such as pyruvic acid, lactic acid, malic acid, butyric acid, acetic acid
and propionic acid. The product reaches fermentation maturity when microbial proliferation
reaches a level of 1077-1078, and at a reduction in pH relative to the pH of the product at

inoculation of 0.2 to 0.35.

During the fermentation process, for example, the pH may decrease by 0.25 to 0.35 from a
starting level of about 4.8. Acidity, on the other hand, will increase slightly to 2.5-2.8 from
a starting value of less than 2. Turbidity increases to values in the range of 20-80 EBC. The
solution according to the invention has many advantages, including that in the ready-to-eat
product the consumer does not receive live yeast, but only live probiotic bacteria. Unlike
products that contain live yeast cells in their composition, in the product according to the
invention there is no increase in the amount of alcohol and thus no increase in the amount of
carbon dioxide during the shelf life due to the metabolic activity of the yeast.

In addition, the solution according to the invention provides assurance to the consumer that
throughout the shelf life he will be able to consume a product with the alcohol content
declared on the label (alcoholic version) or without alcohol.

It is also important that the invention provides the consumer with a classic beer, in a non-
alcoholic or alcoholic version, rather than a sour beer or a product with an undefined taste

resulting from fermentation with wild yeast.

Hence, the solution according to the invention provides alcoholic beer or non-alcoholic
functional beer containing live cultures of probiotic bacteria, with the resulting product being
a final unpasteurized product containing live probiotic bacteria cultures. Both the alcoholic

and non-alcoholic versions of the solution according to the invention are sources of live
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probiotic microorganisms.
Advantageously, the beer according to the invention contains:

e malt extract in the amount of 6%-15% m/v

e cthanol in the amount of 0.01% to 6% v/v

e hop extract (bittering and aromatic substances) in the amount of 0.01%-0.3% m/v

e live probiotic microorganisms in an amount of not less than 1*#107 per 0.5 liters,

e additives and formulation-specific flavors in an amount of 0 to 1.5% m/v,
preferably 0.5% to 1% m/v,

e inactivated yeast at less than 0.1% m/v,

e composition make-up water to 100% m/v.

Advantageously, the beer according to the invention contains inactivated yeast in an amount

of 0.01% to 0.1% m/v.

Advantageously, the beer according to the invention contains inactivated yeast in an amount

of less than 0.01% m/v.

In addition, the resulting product has a taste typical of bottom/upper fermentation beers, and
through the technological procedure used, live probiotic microorganisms are maintained in

the product without the aftertaste characteristic of sourdough.

A consumer consuming non-alcoholic or alcoholic beer with live cultures of probiotic
bacteria, in addition to excellent taste and thirst quenching, provides the body with live
probiotic microorganisms, in an amount of no less than 10”6 per 1 ml of the product, which
support the microflora of the human digestive tract positively influencing the overall

functioning of all vital processes of the human body.

The method of making beer according to the invention is shown in non-limiting performance

examples.

The basis for preparing an alcoholic or non-alcoholic beer with live probiotic bacteria
cultures, or base beer, can be any type of alcoholic or non-alcoholic beer. In the case of non-
alcoholic beer in particular, these may be beers obtained by non-alcoholic fermentation of
the malt base or by dealcoholization or any other known method of producing non-alcoholic

beer.
10
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In non-limiting performance examples, the base beers that are the basis for the preparation

of probiotic beer are presented.
EXAMPLE 1 (Base beer for preparation of probiotic beer)

Non-alcoholic malt beer obtained by fermentation using dedicated yeast, for example,
Saccharomycodes ludwigii pure culture, containing no more than 0.5% by volume of ethanol
after the fermentation process. In order to obtain 0.5% ethanol by volume, the mashing
process of the malt base was modified to reduce the amount of fermentable sugars produced,
that is, the conditions for amylolytic enzyme activity were eliminated by conducting the
mashing at conditions above 70°C. In addition, the fermentation process was modified to
reduce the amount of ethanol formed by using a fermentation temperature of up to 16°C and
a dedicated breed of yeast, such as Saccharomycodes ludwigii. It is a bottom-fermented beer.

Wheat malt, barley malt and hop were used to produce the base beer at the brewhouse stage.
EXAMPLE 2 (Base beer for preparation of probiotic beer)

Non-alcoholic malt beer obtained by dealcoholization of standard alcoholic beer.
Dealcoholization is carried out on distillation-column instruments that allow the evaporation
of ethanol from alcoholic beer. As a result of the dealcoholization process, non-alcoholic

beer is obtained, containing no more than 0.5% ethanol by volume.
Dealcoholization can be carried out on top- or bottom-fermented beer.
EXAMPLE 3 (Base beer for preparation of probiotic beer)

Light or dark beer, obtained by classical fermentation using Saccharomyces yeast, with an

alcoholic strength of up to 6% by volume.

11
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The beer can be top or bottom fermented; The beer in its composition contains for light beer:
light barley malt and hop, and for dark beer contains light barley malt and caramel and

roasted barley malts and hop.

Examples of the implementation of the invention:

Example 1: Non-alcoholic citrus-flavored probiotic lager beer with an extract content of 9.5
degrees Plato, an alcohol strength of up to 0.5% by volume and a live probiotic microbial

content of no less than 1076 live cells per milliliter was produced in the following stages:

- the base, non-alcoholic beer made according to the technological process described in
EXAMPLE 1 with an extract of 9.5 degrees Plato was filtered through a diatomaceous earth

filter,

- the filtered clear beer was then directed to flow pasteurization, during which it was
subjected to a heat treatment of 72°C for 60 seconds, during which the yeast was deactivated,

and after pasteurization was cooled on a heat exchanger to 15°C.

- vitamin B12 was then dosed into the beer in an intermediate tank at a rate of 0.5 ug per

100 ml of beer,

- lemon-lime flavoring was dosed to the volume of beer in the tank at a rate of 5 kg for every

10000 1 of beer,

- a preparation of probiotic bacteria from the genus Lactobacillus containing 10711 live
microorganisms per gram of preparation was dosed into the volume of beer in the tank. The

dosage amount was such as to obtain 1076 live microorganisms in 1 ml of beer in the tank.

- the contents of the tank were thoroughly mixed with carbon dioxide. Samples were taken
from the tank for physical-chemical and microbiological analysis; the carbon dioxide
saturation of the tank was set at 4.5 g/l of beer, and the contents of the tank were directed to
be bottled in crown capped glass bottle type containers. At the time of bottling, the product
was not subjected to the pasteurization process in order not to damage the living

microorganisms.

12
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- after bottling, the product was allowed to ferment in a room at 15°C for 15 days.

- after this time, a sample of the product was taken for physical, chemical and
microbiological analysis. The product at this stage was made available for sale because it
had achieved microbial multiplication to a level of 1078 and a reduction in pH by a value of
0.3 compared to the pH value in the beer on the day of bottling; the pH value on the day of
bottling was 4.8. Turbidity increased from 1.3 EBC to 30 EBC, and acidity from 1.5 to 2.1.
Samples of the product made available on the day of sale were set aside in the production

archive to control the amount of live microorganisms during the shelf life of the product.

In practice, the shelf life of the product was no less than 6 months.

If microbial levels fell below the inoculation threshold, it would mean the end of shelf life.

Plato degrees are a measure of extract content by weight relative to 100 kg of base wort.

Example 2. Non-alcoholic dark probiotic beer with an extract content of 10° Plato, an
alcoholic strength of up to 0.5% by volume and a live probiotic microbial content of not less

than 1076 live cells per milliliter was produced in the following stages:

- the base, non-alcoholic beer made according to the technological process described in
EXAMPLE 2 with an extract level of 10 degrees Plato was filtered through a diatomaceous

earth filter before the dealcoholization process,

- the dealcoholized beer was directed to flow pasteurization, during which it was subjected
to a heat treatment of 80°C for 60 seconds, and cooled on a heat exchanger to 10°C after

pasteurization,

- in an intermediate tank, vitamin B6 was dosed into the beer at 0.3 mg per 100 ml of beer

and pantothenic acid at 2 mg per 100 ml of beer,

- a preparation of probiotic bacteria from the genus Bifidobacterium containing 10711 live

microorganisms per gram of preparation was dosed into the volume of beer in the tank.

13
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The dosage amount was such as to obtain 10”5 live microorganisms in 1 ml of beer in the

tank.

- the contents of the tank were thoroughly mixed with carbon dioxide. Samples were taken
from the tank for physical-chemical and microbiological analysis; the CO> saturation of the
tank was set at 4.7 g/l of beer, and the compactness of the tank was directed for bottling into
can-type packages closed with a lid. At the time of bottling, the product was not subjected

to the pasteurization process in order not to damage the living microorganisms.

- after bottling, the product was allowed to ferment in a room at 25°C for 10 days.

- after this time, a sample of the product was taken for physical, chemical and
microbiological analysis. The product at this stage was made available for sale, as it achieved
microbial multiplication to 10*7 and a pH reduction of 0.25 from that value in the beer on
the day of bottling, with a pH of 4.85 on the day of bottling. Turbidity increased from 1.3
EBC to 80 EBC, and acidity from 1.5 to 2.5. Samples of the product released on the day of
sale were set aside in the production archive to control the amount of live microorganisms

during the shelf life of the product.

If microbial levels fell below the 1076 threshold, it would mean the end of shelf life. In

practice, the shelf life of the product was no less than 6 months.

Example 3. Alcoholic dark probiotic beer with an extract content of 8.5° Plato, an alcoholic
strength of up to 3.5% by volume and a live probiotic microbial content of not less than 10"6

live cells per milliliter was produced in the following stages:

- the base, alcoholic beer made according to the process described in EXAMPLE 3 with an
extract of 11.5 degrees Plato was filtered through a diatomaceous earth filter and directed to

a clean intermediate tank.

- the beer was directed to flow pasteurization, during which it was subjected to a heat
treatment of 85°C for 60 seconds, and cooled on a heat exchanger to 10°C after

pasteurization,
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- a preparation of probiotic bacteria from the genus Bifidobacterium and Lactobacillus
containing 1011 live microorganisms per gram of preparation was dosed into the volume of
beer in the tank. The dosage amount was such as to obtain 107 live microorganisms from 1 ml

of beer in the tank.

- the contents of the tank were thoroughly mixed with carbon dioxide. Samples were taken from
the tank for physical-chemical and microbiological analysis; saturation of the tank was set at
4.7 g/1 of beer, and the compactness of the tank was directed for bottling into can-type packages
closed with a lid. At the time of bottling, the product was not subjected to the pasteurization

process in order not to damage the living microorganisms.

- after bottling, the product was allowed to ferment in a room at 25°C for 10 days.

- after this time, a sample of the product was taken for physical, chemical and microbiological
analysis. The product at this stage was made available for sale because it had achieved microbial
multiplication to a level of 10”8 and a pH reduction of 0.25 from that in the beer on the day of
bottling, with a pH value of 4.8 on the day of bottling. Turbidity increased from 1.3 EBC to 80
EBC, and acidity from 1.5 to 2.5. Samples of the product made available on the day of sale were
set aside in the production archive to control the amount of live microorganisms during the shelf

life of the product.

If microbial levels fell below the 1076 threshold, it would mean the end of shelf life. In practice,

the shelf life of the product was no less than 6 months.
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PATENT CLAIMS

1. Beer based on a bottom-fermented beer base or based on a top-fermented beer base

characterized in that it simultaneously contains inactivated yeast and live probiotic

bacteria cultures in its composition.

2. Beer according to claim 1 characterized in that it contains hop bitterness of up to 30

IBU.

3. Beer according to claims 1-2 characterized in that the beer base (base beer) is

produced by bottom or top fermentation.

4. Beer according to claims 1-3 characterized in that it contains up to 0.5% alcohol.

5. Beer according to claims 1-3 characterized in that it contains more than 0.5%

alcohol up to 6% alcohol.

6. Beer according to claims 1-5 characterized in that it contains live cultures of

probiotic bacteria of the genus Lactobacillus and/or Bifodobacterium.

7. Beer according to claims 1-6 characterized in that it contains:

malt extract in the amount of 6%-15% m/v

ethanol in the amount of 0.01% to 6% v/v

hop extract (bittering and aromatic substances) in the amount of 0.01% to 0.3%
m/v

live probiotic microorganisms in an amount of not less than 1*107 per 0.5 liters,

additives and formulation-specific flavors in an amount of 0 to 1.5% m/v,
preferably 0.5% to 1% m/v,

inactivated yeast in an amount of less than 0.1% m/v, preferably less than 0.01%
m/v

composition make-up water to 100% m/v.

8. A method of obtaining beer characterized in that the base beer containing no more

than 0.5% by volume of ethanol and a hop bitterness level no higher than 30 IBU for

non-alcoholic variants, or a base beer containing more than 0.5% to 6% by volume of

ethanol and a hop bitterness level no higher than 30 IBU for alcoholic variants:

e is subjected to flow pasteurization and then cooled to a temperature between 10°C

and 20°C,

e is dosed with carbon dioxide to a level between 4.5 and 5 g/l,
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10.

11.

12.

13.

14.

15.

e live bacteria of the genus Lactobacillus and/or Bifodobacterium are dosed into the
beer so as to obtain a minimum of 10”5 and preferably 1076 live bacterial cells in
1 ml of beer, and then

e undergoes probiotic fermentation, during which live cells multiply to a level of
1077 to 1078 live cells per milliliter of beer, with the fermentation process taking
place at temperatures from 5°C to 30°C and lasting from 10 to 30 days.

The method according to claim 8 is characterized in that before the pasteurization

step the beer is filtered, advantageously the filtration is carried out by means of a

candle filter.

The method according to claims 8-9, characterized in that it for the non-alcoholic

version, the base beer is enriched with B vitamins, such as vitamin B12 and/or

vitamin B6 and/or niacin and/or pantothenic acid, to achieve a level of 7.5% to 30%

of the Reference Daily Intake in 100 ml of beer.

The method according to claims 8-10 characterized in that, prior to the probiotic

fermentation stage, the beer is directed for bottling into individual packages,

preferably of the crown capped bottle or lid capped can type.

The method according to claims 8-11 characterized in that, after the probiotic

fermentation stage, the beer is directed for bottling into individual packages,

preferably of the crown capped bottle or lid capped can type.

The method according to claims 8-12 characterized in that the fermentation process

takes place in the temperature range from 5°C to 18°C for a period of 10 to 30 days.

The method according to claims 8-13 characterized in that the fermentation process

takes place in the temperature range from 18°C to 30°C for a period of 5 to 10 days.

The method according to claims 8-14 characterized in that the base beer is produced

by bottom or top fermentation.
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