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ABSTRACT

Beer is one of the most popular alcoholic beverages around the world. Currently, there is a noticeable increase
in the consumption of beer, especially non- and low-alcoholic beers. The sensory characteristics of these
beers are very similar to their alcoholic counterparts, while a lack of alcohol or a low alcohol content reduces
their psychoactive character. In addition, their high nutritional and low caloric values make these types of
drinks an excellent alternative to soft drinks (for adults), primarily sweetened carbonated beverages. The aim
of this study was to characterize the non- and low-alcoholic beer market and the techniques for manufacturing
these products. In general, reducing alcohol content is possible through the use of biological methods (limit-
ing fermentation processes) and physical methods (dealcoholization processes). An example of a biological
method is the modification of the mashing program in order to reduce the level of fermentable sugars in wort,
e.g., inactivation of B-amylase, or the use of unconventional yeasts with limited ability or inability to convert
fermentable sugars into alcohol. The group of physical methods includes modern thermal and membrane
separation techniques which enable the efficient removal of ethanol from beer to the desired level. This paper
also presents the nutritional value of regular and non-alcoholic beers and their antioxidant potential. The pro-
health properties of beer were pointed out, emphasizing the negative influence of alcohol on the human body.
The collected information shows that the market of non-alcohol and low-alcohol beers will continue to grow.
The main directions of its development will concern the production of functional beers.
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INTRODUCTION

Beer is one of the oldest alcoholic beverages. Its pro-
duction was known as early as around 4,000 BC in the
Middle East (Violino et al., 2020). Later, beer was pro-
duced in Greece and ancient Rome, where it was not
particularly appreciated. The medieval period saw an
increase in the popularity of this drink in northern and
northeastern Europe (Sohrabvandi et al., 2010). These
days, beer has gained popularity all over the world,
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and the 7th of August is celebrated as International
Beer Day.

Nowadays, a dynamic development of the non- and
low-alcoholic beer (NAB and LAB) industry has been
observed around the world. However, there are differ-
ences in the definition of NAB in individual countries
related to the permissible alcohol content. In Poland,
similarly to most European Union countries, the legal

© Copyright by Wydawnictwo Uniwersytetu Przyrodniczego w Poznaniu


mailto:barbara.stachowiak@up.poznan.pl
http://dx.doi.org/10.17306/J.AFS.2021.0961

Koztowski, R., Dziedzifiski, M., Stachowiak, B., Kobus-Cisowska, J. (2021). Non- and low-alcoholic beer — popularity and manufac-
turing techniques. Acta Sci. Pol. Technol. Aliment., 20(3), 347-357. http://dx.doi.org/10.17306/).AFS.2021.0961

alcohol content in NAB is up to 0.5% by volume, but
it is up to 1% by volume in Spain and 1.2% by vol-
ume in France. When it comes to the United States,
the content is up to 0.05% by volume. In Islamic
countries such as Saudi Arabia and the United Arab
Emirates, where alcohol consumption is prohibited by
law, NAB contains less than 0.1% v/v of alcohol and
provide an alternative to other soft drinks (Muller et
al., 2020; Ustawa..., 1982). On the other hand, there
are no regulations defining what low-alcoholic beer is.
In Poland, this name has meaning only in a market-
ing sense. In general, on the Polish market, the alcohol
content in LAB is in the range of 0.5 to 3.5% v/v.

In Europe, the increase in NAB and LAB con-
sumption is an effect of the changing profile of the
main beer consumer (aging of the population), who
is interested in a healthy and active lifestyle, is more
and more demanding, is focused on high quality func-
tional products and limits stimulants (including alco-
hol) (Kowalczuk et al., 2017; Pielak et al., 2019; 0%
alkoholu..., 2020). It is worth underlining that the cat-
egory of NAB and LAB includes attractive products
with high sensory and nutritional value, with a lower
energy value compared to alcohol-containing beers
(Table 1). For example, the average energy value of
the most popular lagers on the market is close to 92
kcal, whereas for NAB it is only 37 kJ/100 ml. Moreo-
ver, NAB is relatively inexpensive compared to other
types of alcoholic beverages.

Beer is also gaining increasing interest for its po-
tential health-promoting properties. It is a source of
easily absorbed protein hydrolysis products, vitamins
and minerals, providing a broad spectrum of health
benefits (Vanderhaegen et al., 2003). Beer also has an-
tioxidant properties (Table 2), mainly due to polyphe-
nols. Their concentration in beer differs and strongly
depends on the kind of malt and hops used in produc-
tion. About 70-80% of the total polyphenols in beer
originate from malt and unmalted cereals used in
mashing. Another source of these is hops (Habschied
et al., 2020).

The most important hop polyphenols are prenyl
chalcones (xanthohumol and desmethylxanthohu-
mol), as well as their isomeration products — isoxan-
thohumol and 8-prenylnaringenin respectively, which
are formed at high temperatures during wort boiling
with hops (Jaskula-Goiris et al., 2014). The presence
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Table 1. Mean nutrient composition of regular and non-
alcoholic beer

Mean content, g/100 g

i . in non-
Nurient mn Leegelilar alcoholic
beer
Proximates
Energy, Kcal 91.97 37.00
Protein, g 0.46 0.20
Total lipid (fat), g 0.00 0.10
Saturated fatty acids, g 0.00 0.00
Monounsaturated fatty acids, g 0.00 0.00
Polyunsaturated fatty acids, g 0.00 0.00
Cholesterol, mg 0.00 0.00
Carbohydrate, by difference, g 3.55 8.00
Fiber, total dietary, g 0.00 0.00
Minerals
Calcium (Ca), mg 4.00 7.00
Copper (Cu), mg 0.01 0.01
Iron (Fe), mg 0.02 0.01
Magnesium (Mg), mg 6.00 7.00
Manganese (Mn), mg 0.02 0.01
Silicon (Si), mg 1.92 nd
Selenium (Se), mg 0.60 1.20
Fluoride (F), mg 44.20 nd
Phosphorus (P), mg 14.00 16.00
Potassium (K), mg 27.00 8.00
Sodium (Na), mg 4.00 13.00
Zinc (Zn), mg 0.01 0.02
Vitamins

Vitamin C, total ascorbid acid, mg 0.00 0.50
Thiamin B1, mg 0.01 0.00
Riboflavin B2, mg 0.03 0.00
Niacin B3, mg 0.51 1.11
Pantothenic acid B5, mg 0.04 0.04
Vitamin B6, mg 0.05 0.03
Folate, DFE, pg 6.00 14.00
Choline, total, mg 10.10 10.10
Cobalamin B12, pg 0.00 0.02

nd — no data available.
Source: based on USDA (2019a), USDA (2019b).
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Table 2. Antioxidant capacity of beer

Parameter Range References
Total polyphenols (FC method), mg GAE/L 127-855  Zhao et al. (2010), Pietro and Bamforth (2011), Mikyska and Dusek
(2019), Wannenmacher et al. (2019), Habschied et al. (2020)
Total anthocyanogens, mg/L 19.0-84.5 Mikyska and Dusek (2019), Wannenmacher et al. (2019)
Antioxidant activity; DPPH, mmol TE/L 0.55-6.67  Floridi et al. (2003), Martinez et al. (2017), Habschied et al. (2020)
Antioxidant activity; FRAP, mmol TE/L 0.862—-1.271 Wannenmacher et al. (2019)

of these compounds in the final beers is at the level
of 40-3440 pg/L for isoxanthohumol, and 1-240 ug/L
and 43-4000 pg/L for 8-prenylnaringenin and des-
methylxanthohumol, respectively. Beer polyphenols
have antioxidant, anti-inflammatory, anti-cancer and
anti-angiogenic effects (Kotota et al., 2014). Due to
the content of bioactive compounds, hops and prepara-
tions based on it are increasingly used as components
in teas, functional infusions with sedative, pain relief,
and anti-inflammatory properties (Dziedzinski et al.,
2020). The antioxidant potential of beer can be signifi-
cantly increased by the addition of preparations con-
taining antioxidants, i.e., fruit or herb extracts, e.g.,
Cornelian cherry fruits (Kawa-Rygielska et al., 2019),
dried goji berries, lemon balm, thyme, and green tea
(Goscinna et al., 2019). Currently, fruit juices with
a proven antioxidant effect are also a popular addition
to beer, e.g., citrus, raspberry, chokeberry, blackcur-
rant, elderberry juices. Beers with increased xantho-
humol content have also been developed, such as the
Czech Zatec or the German XAN Hefe-Weisbier.
Studies indicate that moderate consumption of
beer has a significant impact on health, such as reduc-
ing the risk of cardiovascular disease, diabetes, os-
teoporosis, dementia, and lowering blood cholesterol
levels (Salanta et al., 2018). But the potential health
benefits of moderate beer consumption are limited
by the negative consequences of alcohol intake and
energy content (de Gaetano et al., 2016). Thus, only
NAB and LAB create the possibility of the develop-
ment of the beer industry towards the production of
functional beers. In addition, NAB may be subject to
health claims suggesting a positive effect on health. At
present, alcohol-free isotonic beers (with the addition
of electrolytes), revitalizing ones (with the addition of
electrolytes and vitamins), energy drinks (with the ad-
dition of caffeine) or the aforementioned beers with

www.food.actapol.net/

increased antioxidant activity, and even beers con-
taining probiotics, are already available on the Polish
market.

The aim of this study was to characterize the low
and non-alcoholic beer market and the techniques for
manufacturing these products. In general, the reduc-
tion in alcohol content is made possible through the
prevention of its formation (biological methods) or re-
moving alcohol from the final beer product (physical
methods) (Mellor et al., 2020).

MARKET BEER CHARACTERIZATION

According to the Kirin Beer University Report, world
beer consumption in 2019 was 189.054 mIn kL. Asia
had the largest share of world beer consumption
(33%), where China was the leader (with total beer
consumption of 39.22 min kL, which accounts for
20.7% of world beer consumption). Europe comes
second (26.4%), followed by Central and South Amer-
ica (17.3%) (Kirin Holdings Company, 2020). Poland
ranks 11th in the global ranking of beer consumption
in general and Sth in beer consumption per capita. In
the Czech Republic, beer consumption per capita re-
mains the highest (Table 3).

In 2019, the production of alcohol-containing beer
in the European Union exceeded 34 billion liters. The
share of Poland in the production of beer in the EU
was 11% (3.9 bn liters). According to Eurostat (2020),
Poland and Spain are the largest beer producers in EU
after Germany. In addition, in 2019 the EU produced
1.4 billion liters of beer which contained less than
0.5% alcohol or had no alcohol content at all (Euro-
stat, 2020).

In Poland, the industry of non-alcoholic beer has
remained at a very high level for several years. It grew
the most in 2019 (September 2019 vs. September
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Table 3. Beer consumption in different countries

Place

Total national consumption

in the ranking Country L per capita thous. kL

1 Czech Republic 188.60 1,999

2 Australia 107.80 949

3 Romania 100.30 1,956

4 Germany 99.00 8,160

5 Poland 97.70 3,713

6 Namibia 95.50 248

7 Ireland 92.90 446

8 Spain 88.80 4,119

9 Croatia 85.50 351
10 Latvia 81.40 155
11 Estonia 80.50 105
12 Slovenia 80.00 168
13 Netherlands 79.30 1,357
14 Bulgaria 78.70 551
15 Panama 78.30 329
16 Slovak Republic 76.10 418
17 Australia 75.10 1,885
18 Lithuania 74.40 216
19 Hungry 73.70 715
20 USA 72.70 23,920
21 Finland 72.00 403
22 Mexico 70.50 9,324
23 United Kingdom 70.30 4,712
24 Bosnia and Herzegovina 68.60 240
25 Gabon 67.00 141
26 Belgium 65.90 765
27 New Zealand 61.00 293
28 Denmark 59.80 347
29 Cambodia 59.20 976
30 Brazil 58.40 12,401
31 Russia 57.70 8,306
32 Switzerland 55.10 476
33 Portugal 54.90 565
34 Congo Republic 54.80 302
35 Canada 53.50 1,994

Source: based on Kirin Holdings Company (2020).
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Fig. 1. Sales volume of non-alcoholic beers
Source: based on 0% alkoholu... (2020).

2018) by nearly 60.8% by volume and 63.0% by
value; for the corresponding period in 2020 — due to
COVID - growth was smaller but still in double dig-
its — 20.5% by volume and 24.7% by value. In 2019
the non-alcoholic beer industry accounted for 4.9% of
the beer market volume, and the NAB (0/0%) share
was as much as 89% (0% alkoholu..., 2020).

It should be emphasized that in Poland within the
NAB segment, three sectors can be distinguished: non-
alcoholic lagers, non-alcoholic flavored beers, and
non-alcoholic beer specialties, e.g., 0% wheat beers,
0% IPA beers, etc. The non-alcoholic beer specialties
sector is the smallest, while the biggest is the sector of
flavored beers, which are successfully replacing soft
drinks — mainly carbonated beverages (Fig. 1).

Brewers are trying to adapt to consumer expecta-
tions and are offering a wide selection of beers with
reduced alcohol content while maintaining the other
highly desirable characteristics of the product (Bellut
etal.,2020; Rosul et al., 2019). Consumers, in fact, are
looking for products as close as possible to conven-
tional types, taking into account sensory properties, es-
pecially in terms of taste qualities (Ignat et al., 2020).
In addition, the producers tend to provide consumers
with beers as alternatives to other beverages that could
be consumed before or during daily activities (driv-
ing or operating machinery, playing sports) or under
certain conditions (pregnancy, taking medication). Fi-
nally, the increase in NAB is the result of allowing
such products into markets in countries where alcohol
consumption is prohibited due to religious reasons.

www.food.actapol.net/
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Indicators for the volume of sales of LAB were ini-
tially low, while this segment of the beer industry is
currently growing (Branyik et al., 2012). The global
NAB and LAB market has seen a combined volume
growth of 20% and is expected to grow even further
by another 24% by the end of 2021. Countries in the
Middle East, Africa, and Western Europe are the larg-
est markets in terms of volume and value for NAB and
LAB (Bellut et al., 2020).

TECHNIQUES FOR REDUCING ALCOHOL IN BEER

Beer is considered the most complex fermented bever-
age in the world. Generally, beer production is divided
into two stages, which are (1) making of the pitching
wort from malt and hops and (2) alcoholic fermenta-
tion using yeast. Wort making includes mashing the
crushed malt, filtration, brewing (boiling the wort with
hops) and then cooling it. The next stage is the fermen-
tation with yeast, which results in the so-called young/
green beer that, after a stage of maturation and colloi-
dal stabilization, is poured into unit packages (the fill-
ing stage). Beer is preserved by pasteurisation (before
or after filling) or microfiltration. Manufacturing tech-
niques are being upgraded and modified all the time
and now make it possible to manufacture beer in an ef-
ficient, effective, and economical way (de Moura and
dos Santos Mathias, 2018). Methods for manufacture
of LAB and NAB have undergone dynamic develop-
ment in recent decades. The simplest way to reduce
the alcohol content of beer is to introduce lemonade
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(usually citrus) or other non-alcoholic drinks. In Po-
land, these types of products are called Radlers and
contain alcohol at the level of 2.6% vol. Radlers are
usually made on the basis of light beer, and the ad-
dition of lemonade soothes the feeling of bitterness
(Wozniak, 2013). Other methods to obtain non- or
low-alcohol content in beer include biological methods
(limiting fermentation processes) and physical meth-
ods (dealcoholization processes) (Salanta et al., 2020).

Biological methods

The biological methods of NAB and LAB production
are most often associated with the reduction of the fer-
mentation potential of the wort and/or the limitation
of the fermentation process carried out using classic
brewing yeast. The fermentation potential of the wort
can already be decreased at the stage of the mashing
process by limiting the decomposition of starch to low
molecular weight fermentable sugars such as maltose
and glucose. This effect can be obtained, for exam-
ple, by inactivating the B-amylase enzyme sensitive to
temperatures above 65°C. The low fermenting extract
of the wort can also be obtained by using unmalted
raw materials, such as corn or rice for beer production,
or by extracting the spent grain with cold water (Mul-
ler et al., 2020).

The second solution involves an interruption of
the fermentation process. This approach is probably
the most popular way to make LAB and NAB. After
reaching an alcohol concentration of 0.5% by volume,
the fermentation process can be stopped by removing
the yeast by filtration, centrifugation, or pasteuriza-
tion. Such beer has a sulfuric flavor which is removed
during maturation. Another solution is to interrupt the
fermentation by rapidly cooling the wort or to limit the
fermentation by carrying it out at a low temperature.
The wort is not oxygenated, which limits the yeast
proliferation and prolongs the lag phase during which
yeasts metabolize sugars, producing compounds that
affect taste and reduce carbonyl compounds (respon-
sible for the “wort” taste), but do not produce alcohol
(Montanari et al., 2008).

An interesting solution used for the production of
LAB is the reduction of the contact time between the
yeast and the wort during fermentation, which can be
obtained by a slow, continuous flow of the wort over
the immobilized yeast, known as the immobilized
yeast technique (Szollosi et al., 2016).

Other methods to produce NAB and LAB are as-
sociated with the use of yeast strains that ferment
poorly or do not ferment the sugars present in wort
(Table 4). Saccharomyces ludwigii is most often used

Table 4. Effects of unconventional yeast on production of innovative beers

Yeast group

Effects for beer

Bioflavoring yeast

Dekkera/Brettanomyces
Wickerhamomyces anomalus

— ester production (fruity or floral character); B-glucosidase activity
— production of ethyl acetate, ethyl propanoate, phenyl ethanol, and 2-phenylethyl

acetate (fruity aroma)

Torulaspora delbrueckii
Lachancea thermotolerans

— production of 2-phenylethanol and amyl alcohols (fruity and floral aroma)
— production of lactic acid (flavor and mouthfeel)

Alcohol reduction yeast

Saccharomycodes ludwigii
Torulaspora delbrueckii
Pichia kluyveri
Zigosaccharomyces rouxii

— low fermentation activity in maltose and maltotriose
— inability to ferment maltose and maltotriose

— limited ability to ferment glucose

— total or partial inability to ferment maltose

Calorie reduction yeast

Saccharomyces cerevisiae var. diastaticus
Dekkera/Brettanomyces

— glucoamylase activity (digestion of dextrins)
— B-glucosidase activity (degradation of dextrins)

Source: based on Capece et al. (2018), Holt et al. (2018).
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for this purpose. This strain does not produce invertase
or maltase, and for this reason is unable to ferment
maltose or maltotriose, but only glucose, fructose,
and sucrose (Michel et al., 2016). The final beer is
sweet (Branyik et al., 2012). In studies, Torulaspora
delbrueckii have shown a substantial, almost 50% re-
duction in the ethanol content that was accompanied
by a pleasant and valuable sensorial profile (Canonico
et al., 2016). Pichia kluyveri can be used for produc-
ing LAB or NAB due to its limited ability to ferment
glucose whilst significantly changing hop compounds
into positive flavor compounds. Zigosaccharomyces
rouxii is considered suitable for producing fermented
beverages with low-alcohol content because of its to-
tal or partial inability to ferment maltose (Capece et
al., 2018; De Francesco et al., 2015).

The biological methods of NAB and LAB produc-
tion are carried out using the same equipment as tra-
ditional beer production but require accurate and rapid
analytical control. The disadvantage of these methods
is the limited fermentation time, which is insufficient
for completing the conversion of wort to beer. This
can result in a final product with low beer aroma com-
pounds but strong wort characteristics. In order to cor-
rect the sensory characteristics, appropriate flavorings
are added to each type of beer, e.g., isoamyl acetate
(banana aroma). Moreover, beer produced in this way
must be pasteurized to ensure safety. This prevents
a second fermentation in the package, which could
cause a significant increase in pressure and even rup-
ture the bottle or can (EBlinger, 2009; Puerari et al.,
2016; Saison et al., 2010).

Physical methods
The physical methods rely on the removal of alcohol
from beer at the end of the production process. This
requires additional financial outlays associated with
the purchase of alcohol removal installations. Unfor-
tunately, regardless of the technique used, it is associ-
ated with a loss of taste, the feeling of fullness and the
freshness of the beer (Muller et al., 2020).

The group of physical methods includes thermal
processes and membrane separation processes.

Thermal processes

The need to keep beer at an elevated temperature
(at least 60°C) for a long time causes irreversible
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unfavorable changes, such as darkening, carameliza-
tion of residual sugars and degradation of compounds
responsible for the aroma (Montanari et al., 2008).
Moreover, volatile flavor compounds (higher alco-
hols and esters) and bitterness are removed together
with the distillate (Burger and Zarnkow, 2009). With
modern technologies such as falling film evaporation,
vacuum distillation, and thin layer evaporation, it is
possible to lower the boiling point of ethanol, shorten
the evaporation time and have a high degree of dis-
tillate separation. Moreover, by using evaporators, it
is possible to lower the alcohol concentration even to
about 0.03% v/v (0% alkoholu..., 2020).

The falling film evaporation technique involves the
use of an integrated process to separate liquid mixtures
by diffusion distillation while evaporating a film of
liquid flowing down a vertical wall. The beer is pre-
cooked in a vacuum. In an even, thin layer, it enters the
heating pipes through the distribution device. It then
flows downward gravitationally at the boiling point,
while the vapor moves in the same direction (co-current
flow). This process lasts only a few seconds. The vapor
separator receives and condenses alcohol-rich vapors
from non-alcoholic beer concentrate for further con-
densation. This technology is very popular due to the
high efficiency of the process (Montanari et al., 2008).

NAB and LAB can also be obtained by vacuum
distillation. As a result, alcohol can be removed from
beer even at 35°C (usually at 42-48°C) instead of
around 78°C, as is the case at normal pressure. The
volatile aromas and carbon dioxide collected earlier
in a vacuum degasser are condensed (they can be re-
distilled for better concentration) and are reintroduced
into the dealcoholized beer. This method makes it pos-
sible to obtain beer with a clean, distinctive hop fla-
vor and a content of less than 0.05% alcohol (Salanta
et al., 2020).

In a thin layer centrifugal evaporator, the alcohol
is evaporated at 35-60°C. The beer is instantly dis-
tributed over the heated wall of the evaporator in an
extremely thin layer (approximately 0.1 mm). The
feeding layer of beer is subjected to centrifugal force,
whose value is more than one hundred times greater
than gravity. Therefore, the transfer ability of beer on
the heating surface is greatly improved, and the resi-
dence time on the heating surface is short (usually 1
second). This process reduces the destruction of the
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heat-sensitive components of the beer, which helps to
preserve the original color and aroma. The aromatic
vapors removed from the beer are transferred to an
external condenser and may be reintroduced into the
dealcoholized beer. With this technique, the alco-
hol content of the beer can be lower than 0.05% v/v
(Branyik et al., 2012; Muller et al., 2020; Salanta et
al., 2018).

Membrane separation processes

Membrane processes use semi-permeable membranes
through which selected solutes or solvent selectively
migrate (permeate). As a result, the composition of
the solution changes as it passes through the so-called
membrane module. For the dealcoholization of beer,
dialysis, reverse osmosis, and pervaporation are used.

Reverse osmosis is a forced process (it requires
external energy in the form of pressure that is higher
than osmotic pressure) which permeates the mem-
brane with solvent rather than solutes. Due to external
energy, the movement of the liquid is towards the less
concentrated solution. The reverse osmosis process
requires the filtered beer to flow tangentially to the
membrane surface. Ethanol and water permeate the
membrane selectively. The process consists of three
stages: (1) the concentration phase, in which the per-
meate, consisting of alcohol, water, CO, and aromat-
ics, is removed from the beer, apparently increasing
the alcohol content (beer volume decreases); (2) the
diafiltration phase, when the quantitatively demineral-
ised water replaces the previously removed permeate;
(3) the last phase, in which the demineralised water
replenishes the retentate (beer) to its initial volume,
further reducing the alcohol content (Montanari et al.,
2008).

During the production of NAB, the dialysis pro-
cess involves the use of a semi-permeable membrane
that separates the beer and the dialysate (aqueous solu-
tion), which flows in countercurrent. The contact time
and concentration gradient at the membrane determine
the degree of fraction exchange. Although dialysis re-
sembles reverse osmosis, there is no concentration
step in dialysis (Liguori et al., 2016).

Osmotic distillation is a beer dealcoholisation
process carried out under low pressure and tempera-
ture, with low interaction between the membrane and
permeate and retentate. This method has high energy
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efficiency compared to reverse osmosis and distilla-
tion. The disadvantage of this process is that volatile
CO, compounds are lost in the process. The selectiv-
ity of the process is determined by the equilibrium be-
tween liquid and vapor and the concentration in the
system (Purwasasmita et al., 2015).

The pervaporation process uses selective semi-
permeable membranes to separate alcohol by diffusion
in the gas phase at low temperatures. The difference in
chemical potential of the separated fluids causes the
alcohol molecules to be displaced and penetrate
the membrane in the direction from the highest alcohol
concentration to the lowest (Olmo et al., 2014).

SUMMARY

Low and non-alcoholic beers are now an integral part
of the global beer market. It is worth noting that cur-
rently the consumption of alcohol-containing beer in
Europe has a downward trend compared to the upward
trend for LAB and NAB. In Poland, mainly NAB is
growing in importance, accounting for almost 5% of
the beer market value, i.e., PLN 822 million. The in-
creased interest in NAB is due to the high nutritional
and health-promoting value of beer, and the lack of
alcohol allows for the development of functional bev-
erages with potential health benefits. This direction
of development of this category of beer is becoming
more and more visible. NAB which is isotonic, ener-
getic, revitalizing, or contains probiotics and xantho-
humol have already appeared on the market.

The currently used biological and physical meth-
ods for the reduction of alcohol in the beer are ef-
fective and have been well established. Biological
methods include modification of the mashing program
in order to reduce the level of fermentable sugars in
wort e.g., inactivation of P-amylase, or the use of
unconventional yeasts with limited ability or inabil-
ity to convert fermentable sugars (glucose, maltose,
maltotriose) into alcohol. The group of physical meth-
ods includes modern thermal and membrane separa-
tion techniques which enable the efficient removal of
ethanol from beer to the desired level. On the other
hand, ensuring the sensory stability of low- and non-
alcoholic beer is one of the main technological chal-
lenges. It requires a deep understanding of production
processes, equipment, and systems. Future research
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on these beers must also focus on characterizing the
raw materials and chemical composition of the beer, as
well as fermenting/flavoring yeasts in order to modu-
late the sensory properties of beer for an increasingly
demanding consumer.

Regardless of the brewing technology chosen, the
brewer’s primary goal is still to fulfill the wishes of the
consumer, whether it be traditional beers or low- and
non-alcoholic beers.
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