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Abstract 

 

Background and Objective: Beer is one of the most consumed beverages worldwide that 

can be used to transfer probiotics to the host. The aim of this study was to generally review 

technological parameters incorporated in the production of probiotic beers. Probiotic beer 

production needs solving technical problems that are linked to processing stages. Although 

use of probiotics in fermented dairy products has been searched in available scientific 

literatures, beer is a relatively novel matrix for the incorporation of probiotics and hence a 

review on its capability as a probiotic carrier can be advantageous. Therefore, objective of 

the recent review was to investigate the most recent method for the production of probiotic 

beers. Furthermore, factors affecting the viability of probiotics in the final product were 

studied.  

Results and Conclusion: Scientific literatures verified that probiotic beers could be produced with 

a few modifications from the non-probiotic beers. As probiotic species include poor growth abilities 

and probiotic viability is the most important factor considering a product as a probiotic product, 

multiple criteria for the production of probiotic beers include selecting an alcohol and acid-tolerant 

probiotic strain, administration of encapsulated probiotics, eliminating thermal and filtration 

processes, controlling oxygen concentration during fermentation process and after inoculation with 

probiotic strain, inhabiting severe acidic condition during the probiotic beer production and holding 

temperature below 5 ˚C during storage and transportation. However, several researches are needed to 

clarify limiting factors to achieve optimum conditions for the production of appropriate probiotic 

beers. However, incorporation of nonviable probiotics as alternate germs can be considered as a novel 

method for the production of health improving beers. 
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1. Introduction 

Continuous development of the novel food products is a 

response to the consumer demands for healthy and tasty 

products. One of the methods; in which, brewery and health 

criteria can be combined is use of health-benefiting probiotic 

microorganisms [1]. Probiotics are viable microorganisms 

that confer health benefits on their hosts if administered in 

adequate amounts. Probiotic foods should include a 

sufficient population of viable probiotic microorganisms that 

are incorporated in a proper matrix. Furthermore, metabolic 

activity and viability of the microorganisms must be 

preserved at all stages of food processing from manufa-

cturing to consumption by the consumers. Moreover, 

probiotic microorganisms should be able to preserve their 

viabilities in the gastrointestinal tract [2-4]. Based on the 
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studies, concentration of the viable probiotic microorganisms 

is necessary for biological health effects depending on the 

strain and desired health effects. Overall, a processed product 

must contain the minimum viable concentration of 106-107 

CFU g-1 of a probiotic, which is established as a therapeutic 

population of probiotics in the final food products. Daily 

consumption of nearly 108-109 CFU g-1 probiotics in the form 

of food products promotes health in humans [3,5]. Several 

health effects observed by the consumption of probiotic food 

products include suppressing pathogenic bacteria, inhibiting 

and terminating antibiotic-associated diarrhea, decreasing 

symptoms of lactose intolerance, eliminating carcinogens by 

binding to mutagenic substances, decreasing serum 

cholesterol and stimulating and modulating the immune 

system [3,6-8].  

Beverage industries have discovered probiotic micro-

organisms as novel tools for the development of novel 

probiotic and functional foods. Diary based beverages are the 

major carriers for the probiotics. Several products are 

produced and consumed in the world, including Boza 

(wheat-based), Bushera (sorghum-based), Mahewu and 

Pozole (maize-based), probiotic fruit juices and probiotic 

beers [9-11]. Various probiotic products are available for the 

consumers. As stated previously, a wide variety of non-diary 

beverages are cereal-based ones [6,12,13]. Beer is one of the 

fermented cereal-based beverages, which is produced 

globally [14]. This product is the most popular and 

commonly consumed drink within alcoholic beverages 

worldwide. Brewers investigate novel products to fulfill the 

consumer demands for novel health-promoting products. 

Indeed, category of this beverage includes five major 

associated products such as decreased-calorie, low-alcohol, 

alcohol-free, fruity-flavored, gluten-free and functional 

beers. Functional beers are produced by the administration of 

non-conventional ingredients, which are able to produce or 

transform production inputs into compounds with benefits 

for the human health. Beer is a source of valuable and 

nutritious elements such as proteins, minerals, carbohydrates 

and vitamins that can be used as a medium for probiotics 

[15]. Studies have demonstrated that moderate consumption 

of a beverage containing live probiotic microorganisms is 

more beneficial for human health than products with inactive 

microorganisms [2,9]. Generally, adequate number of live 

probiotic cells in products is necessary to describe the 

products as probiotic ones. However, the microbial 

population may vary depending on the strain and species of 

microrganisms. The present study was carried out for the 

introduction of technical parameters of probiotic beer 

production. Although use of probiotics in other beverages 

and specially fermented beverages has been assessed in 

numerous studies, beer is a novel matrix for the probiotics 

and therefore a review for introducing potentials of the beer 

as a probiotic carrier can be useful. 

2. Beer production 

 Major raw materials used as ingredients in brewing 

include water, malted barley, hops and yeast. The brewing 

process involves sugar solutions from malted barley 

carbohydrates that contain several essential elements as well 

as using the solutions as media for the yeast growth in 

anaerobic conditions. Yeast fermentation converts sugar into 

energy, ethanol and flavoring agents. Natural enzymes from 

barley and yeast play major roles in catalyzing biological 

changes during the brewing process. Heat exchange, 

separation and clarification are the rest of the brewery 

process, which cause minor changes in the final product 

compositions in comparison to brewing enzymes [11,14]. 

Saccharomyces (S.) cerevisiae plays a major role in beer 

production [16]. Beer batch fermentation technology is the 

most applicable method for the production of beers, 

including primary (main) and secondary (maturation) stages 

[14]. In the primary stage, the wort aerating is needed for 

achieving rapid start of the process. Wort aeration results in 

increases in ergosterol and unsaturated fatty acids that are 

needed in yeast cell membranes. At the main fermentation 

stage, carbohydrates (e.g. glucose and maltose) are broken 

by the yeasts through glycolysis and Krebs cycle within the 

first hours of the process. Oxidation of carbohydrates 

(glucose) can produce large quantities of energy (NADH2
+) 

[17]. Alcohol and CO2 are two actual products that are 

produced in the fermentation process. Flocculation of yeast 

occurs at the end of the main fermentation stage. Each 

floccule contains more than thousands of yeast cells that 

adhere to each other [18]. Maturation stage begins 

immediately after the end of the main fermentation stage, 

when a desired concentration of diacetyl is produced by 

yeasts after 24 h. Increases in glucose concentration of the 

wort decrease oxidative metabolisms (the CRAB-tree effect), 

which affect the final ethanol production in beers. 

Nowadays, it is generally known that changing in the 

metabolism of carbon flux (overexpression of GDP1 gene) 

in microorganisms can decrease ethanol production and 

enhance formation of other valuable fermentation products, 

affecting beer maturation time. Temperature includes 

signifycant effects on each stage. Appropriate concentration 

of the fermentative metabolites achieved by changing the 

temperature is linked to the substrate concentration 

[9,14,19]. 

3. Probiotic beer processing 

Probiotic beer is one of the innovations in functional 

beers, which is produced by incorporating probiotic 

microorganisms as fermentative microorganisms or incorpo-

ration of live probiotic microorganisms into the final 

products. Integration of probiotic microorganisms into beers 

is a valuable method. Beer not only is a source of valuable 

nutrients such as vitamins, amino acids and phenolic 
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compounds, it is well accepted and consumed by the majority 

of people worldwide. The S. cerevisiae var. boulardii, an 

alternative probiotic yeast to S. cerevisiae, and probiotic 

bacteria (Bifidobacterium and Lactobacillus) are suggested 

as fermenting microorganisms in production of probiotic 

beers [1,4,20]. The conventional beer fermentation yeast (S. 

cerevisiae) does not survive passage through the 

gastrointestinal tract; therefore, the bacteria cannot impose 

therapeutic effects on the host [17,21]. Generally, probiotic 

beer processing stages are as follows: reception/checking and 

weighing of the raw materials (malted barley, water, 

flavoring agents and yeast), malt milling, mashing, wort 

separation and boiling, wort clarification and cooling, and 

the fermentation. Processing stages to fermentation step lead 

to the production of beer formulation. The fermentation of 

sterilized wort is carried out after pitching probiotic yeasts at 

8 ̊C for 8-10 days [1]. If S. boulardii or other probiotic 

bacteria are used as a starter culture in fermentation, thermal 

stage (pasteurization) and filtration steps are removed from 

the production for the survival of the probiotics. When other 

species of saccharomyces are used as fermentative 

microorganisms, addition of probiotic cultures is carried out 

after cooling stage of the pasteurized beers and before the 

aseptic packaging stages. Regarding probiotic co-fermen-

tation, probiotic bacteria are inoculated into unhopped wort 

and incubated at 37 ̊C for 24 h for achieving desired cell 

counts. Subsequently, probiotic yeasts are inoculated into the 

mixture and incubated at 20 ̊C for 48 h [22]. Packaged 

products must be cool during transport, marketing 

distribution and storage. Control of the product temperature 

during the highlighted steps is a critical point in survival of 

the probiotic population [1, 4]. Overall, the beer matrix can 

be a good carrier for the probiotics due to its nutritional 

composition. Moreover, a probiotic product should include 

relatively high pH values (e.g. beers with pH 5-6) for 

improving the survival of probiotic yeast cultures during 

storage [23]. 

3.1. Regulatory requirements for the incorporation of 

probiotics into beers 

However probiotic foods are known as vehicles for the health 

benefiting microorganisms, studying methods of 

transforming these microorganisms is critical. The first 

general rule in production of probiotic foods is assuring 

sufficient viability values of the microorganisms in food 

matrices during storage, conferring therapeutic effects on 

consumers without decreasing sensorial and functional 

characteristics of the final products. Moreover, the fact that 

growth and viability of the probiotics are strain-dependent 

has recently been reported. Even though several beer 

formulations are rich in sugar and alcohol, beer is considered 

as a nutritive product due to the presence of nutritive 

elements. Addition of probiotic yeasts and bacteria 

(including S. boulardii, Lactobacillus (L.) acidophilus and 

Bifidobacterium (B.) lactis) to beers may improve the food 

beneficial health effects [23].  

3.1.1. Level and survival of the probiotics in probiotic 

beers 

 Despite the fact that the most probiotics are bacteria, but S. 

boulardii is the only probiotic yeast is used in the 

pharmaceutical industry, extensively [24,25]. Several 

researchers have found that the S. boulardii strains include 

probiotic effects such as decreasing enteric bacterial 

pathogens, increasing epithelial barrier integrity, decreasing 

human colon cell response to pro-inflammatory cytokines, 

stimulating host immune cells and enhancing cell membrane 

enzymes in the host [26-28]. Furthermore, researches have 

reported incorporation of probiotic bacteria into beers, 

including L. acidophilus La-5, Bacillus (B.) lactis Bb-12 [4], 

L. paracasei L26 (Chan, 2019), L. paracasei DTA-81 [29], 

B. velezensis DU14 [30] and S. boulardii [31]. Since 

probiotics are susceptible to heat processing, every process 

stage must be optimized to increase the microbial survival 

(Table 1). 

 

Table 1. Technological hurdles faced during the processing of beer containing probiotic cultures 

Step Problem Solutions 

 

Inoculum probiotic 

microorganism 

 

The viability of some probiotic bacteria 

and yeasts are diminished in the brewery 

Selection some stress-tolerant strains 

 

Fermentation 

 

Formation of excessive amounts of lactic 

acid and a decline in pH value 

production of a high amount of ethanol 

during the fermentation step 

 

Selection of tolerant strains when exposed to low pH 

values 

monitoring pH changes and inhibit pH decline less 

than 4 

 

Aerating 

 

Dissolved oxygen is toxic for some 

probiotics 

 

Selection of tolerant strains to oxygen 

control the amount of oxygen dissolved in the 

packed beer 

 

Storage 

 

Beer storage cause at least 1 log cycle 

decrease in the probiotic population 

 

Increase inoculum concentration 

Inhibit temperature changes during the storage 

period 
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 This means that pasteurization and filtration processes in the 

conventional production of beers are two challenging stages 

in development of probiotic beers. Naturally, pasteurization 

and filtration can destroy and remove probiotics, 

respectively. Incorporation of probiotics into beers after the 

pasteurization or filtration is suggested as an alternate 

method for the production of probiotic beers [1,32]. As 

viable probiotics have health effects on their host, the 

survival of these microorganisms in the final products is a 

critical factor. Although viability of the probiotic 

microorganisms after long storages is reported unsatisfactory 

even at refrigeration temperatures [4], encapsulation of 

probiotics has been suggested as a useful method for 

enhancing probiotic survival. Haffner and Pasc [33] 

produced probiotic beers with encapsulated microorganisms. 

The study included incorporation of freeze-dried 

encapsulated probiotics with alginate or silica beads for the 

enhancement of probiotic viability in alcoholic beers (5% vt 

alcohol). Based on the study, silica-coated beads included a 

viability of 105 CFU ml-1 after one week of storage at 4 ˚C. 

Although one log loss was observed in silica-coated beads 

after one week of storage, silica-coated beads prevented leak 

of probiotics into beers and protected the probiotics better 

than that the alginate did. Due to the fact that probiotic cells 

were in direct contact with methanol during the silica 

synthesis, these cells adopted to severe alcoholic conditions 

and could better tolerate the alcohol when ethanol was 

included in beers. Furthermore, it has been demonstrated that 

nonviable probiotics can include their beneficial health 

effects on the hosts. Despite the fact that the World Health 

Organization/Food and Agriculture Organization (WHO/-

FAO) have considered probiotics as viable health benefiting 

microorganisms, beneficial health effects of nonviable 

probiotic microorganisms have recently been verified as 

well, including anti-cancer, anti-pathogen, immune system 

modulating, blood cholesterol lowering, oral health 

enhancing and psychological benefit effects. Indeed, 

administration of such nonviable cells could be an effective 

method in response to concerns about the probiotic viability. 

Overall, technological methods for the incorporation of 

viable probiotics into beers in the processing should be well 

known and optimized. Process stages such as heating and 

filtration in beer production may decrease survival of the 

probiotics during storage. Moreover, methods of adding 

probiotics can affect viability of the microorganisms in the 

final products. In addition, optimization of encapsulation 

methods and materials should be well carried out for 

achieving the best condition of probiotic beer production.  

3.1.2. Factors affecting viability of the probiotics in beers 

In general, incorporation of probiotics into food products is 

difficult since probiotic products are microbiologically 

sensitive. Naturally, bifidobacteria include weak growth 

rates and need anaerobic conditions [34]. However, S. 

boulardii is heat and acid resistant in comparison to other 

yeast strains used in the brewery [21]. Survival of these 

valuable microorganisms in fermented products depends on 

various factors such as the microbial strains, interactions 

between cultures and beer components, final acidity, 

presence of growth inhibitors or enhancers, oxygen 

concentration, incubation temperature, fermentation duration 

and storage temperature [34,35]. 

3.1.3. Beer acidity 

Decreases in growth media pH of the probiotics is considered 

as a lethal factor during fermentation and storage In addition, 

metabolite production (e.g. organic acids) during fermen-

tation and storage further decreases pH. According to 

Sohrabvandi et al. [4], one of the major constraining factors 

affecting the use of probiotic cultures in fermented products 

is pH intolerance of the microbial species and strains. In 

addition to increases in lactic acid concentrations of the 

media, pH decreases during fermentation. Decreases in pH 

may continue after fermentation and during storage at low 

temperatures, resulting in over acidification [34]. Over 

acidification can be controlled using appropriate cultures 

with low acid production [6]. Viabilities of the bacteria and 

yeasts depend on the pH of the media. Several researchers 

have demonstrated negative effects of pH < 4.4 on probiotic 

cell survival during the storage. Sohrabvandi et al. [4] 

revealed that the viability of L. acidophilus used as a 

probiotic microorganism in beers was lost because of the low 

pH of the beers; however, B. lactis cells preserved their 

viabilities after 20 days of storage at refrigerating 

temperatures. These results were verified by Mortazavian et 

al. [36] and Playne et al. [37], who reported that L. 

acidophilus was lost in fermented milk products at pH < 4.0. 

In contrast, Angelov et al. [24] concluded that pH 4.2 

included no fetal effects on L. plantarum used as a probiotic 

in production of a novel oat-based drink during 8 h of 

fermentation. Regarding S. boulardii as a probiotic yeast in 

brewery, it has widely been reported that this strain is highly 

resistant to temperature and acidic conditions (gastric pH 1-

4) which are important factors for considering micro-

organisms as fermenting agents in production of probiotic 

beers [6,12]. 

Overall, pH of beers may decrease to 3.5, which may inhibit 

growth of the probiotics, especially Bifidobacterium and 

Lactobacillus because their growth decreases at pH < 5.0 

[34,38]. For achieving better results in production of 

probiotic beers, pH of the final products should be higher 

than 4.0. Furthermore, lowering storage temperature of the 

probiotic beers can inhibit over-acidification. Encapsulation 

is another promising method for increasing survival of the 

microorganisms in acidic conditions during the food 

processing and storage as well as passage through the 

gastrointestinal tract [12,25]. Graff et al. [6] reported that 

alginate microsphere could protect S. boulardii from acidic 

conditions and microspheres included faster releases of 

viable cells in the intestines. Based on the results by Arslan 
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et al. [25], encapsulation of S. boulardii with gelatin 

materials improves viability of the yeasts when exposed to 

severe acidic conditions of the gastrointestinal tract, 

compared to the free cells. Since proteins contain less polar 

hydroxyl groups than that the polysaccharides do, the cell 

wall proteins protect core of the microcapsules from acid. 

Indeed, detrimental effects of acidic condition decrease by 

the administration of encapsulated probiotics and can ensure 

industries that adequate numbers of the probiotics are viable 

in the small intestine and hence production of probiotic beers 

with therapeutic effects is true. In addition to the protective 

effects of capsule, encapsulation decreases production and 

accumulation of organic acids and acidification of the 

environment of the probiotics. 

3.1.4. The microbial species and strains 

The appropriate strain selection contributes to survival and 

performance of a strain in brewery. Viability of the probiotic 

bacteria and yeasts is destroyed under high concentrations of 

ethanol and severe acidic conditions, respectively [39]. 

Moreover, the correct strain selection is necessary to ensure 

production of high-quality probiotic beers. Ability to grow 

and viability during the storage are the major criteria that 

must be considered for the selection of bifidobacteria and 

lactobacilli as probiotic microorganisms. Selection of the 

yeast strains in beers indicates production of further volatiles 

that improve quality of the final products in addition to their 

microbial survival in beers after storage at 7 ̊C [5,24,33]. 

Silva et al. [29] have produced probiotic beers by 

incorporation of L. paracasei and various Saccharomyces 

strains (S. boulardii, S. cerevisiae S-04 and S. cerevisiae NT. 

Based on the results, activity of L. paracasei was inhibited at 

ethanol concentrations greater than 7.0%, while Sacchar-

omyces strains survived [40]. Moreover, S. cerevisiae S-04 

produced 4.0% ethanol in beerd, which was below L. 

paracasei sensitivity to alcohol. Indeed, L. paracasei might 

survive in beers fermented by S. cerevisiae S-04. Regarding 

acid resistance, S. cerevisiae S-04 was more resistant than 

the other microorganisms against acidic conditions and its 

viability did not decrease at pH 4.0 as lactic acid bacteria 

(LAB) included abilities to convert carbohydrates into acids. 

Therefore, those probiotic yeasts could not survive in beers 

containing LAB. Large-scale production of special yeasts is 

another factor that is important for the culture providers. 

Population of the selected microbial strains must be 1010-1011 

CFU g-1 to ensure expected efficiency during the 

commercial-scale brewing processes [35]. 

3.1.5. Co-culture and species interactions 

Presence of other microbial species in fermentation process 

has been shown to affect viability of the probiotics in beers. 

Media such as probiotic beers include metabolites produced 

by other non-probiotic microorganisms, which can affect 

survival of the probiotics in beers. Sohrabvandi et al. [4] 

reported that the growth of L. acidophilus and B. lactis was 

inhibited in beers fermented by S. cerevisiae, compared to 

those fermented by Zygosaccharomyces rouxi. In a study by 

Capece et al. [23], a mixed fermentation of S. boulardii and 

five strains of S. cerevisiae was assessed. Based on the 

results, S. boulardii dominated the other strains at the end of 

storage (15 days). However, the final population of S. 

boulardii in the beer was less than that of S. cerevisiae. Chan 

et al. [22] have concluded that the presence of S. cerevisiae 

S-04 was not detrimental to L. paracasei L26, as the 

probiotic growth and viability at the stationary phase were 

not significantly affected. During the storage, probiotic 

viability was at the maximum level in presence of live yeasts. 

The B. lactis included no proteolytic activities; indeed, its 

growth depended on other microorganisms in media. These 

strains could be grown in presence of other proteolytic 

microorganisms such as S. boulardii and L. acidophilus, 

which secreted proteases for the easy consumption of 

available proteins as nitrogen sources [34,41]. Although, 

proteolytic microorganisms provided necessary stimulants 

for these probiotic strains; however, effects of B. lactic or 

other bifidobacteria on the growth of S. boulardii have not 

been investigated. 

3.1.6. Molecular oxygen 

Aeration is a critical process in beer production, when yeasts 

are used as fermentative systems [42]. Oxygen penetrates in 

beers during brewery processes. Oxygen also penetrates 

during packaging processes and storage. Since bifidobacteria 

are anaerobic microorganisms, aeration after incorporation 

of such bacteria into the beer may cause oxygen toxicity and 

thereby fatally affecting bifidobacteria. Indeed, beers with 

low dissolved oxygen levels must be used to ensure survival 

and growth of bifidobacteria [34]. Naturally, LAB are known 

as resistant genera toward CO2 [43]. Moreover, LAB are able 

to tolerate low oxygen concentrations as they are anaerobic 

or aerotolerant microorganisms [44]. Since beer production 

is carried out under controlled aerobic conditions, oxygen 

concentration is an important and critical factor in viability 

and proliferation of the fermentative yeasts. However, 

ethanol and other volatile products are produced in the 

fermentation stage under low aerobic conditions. Oxygen 

penetrates into packaged beers during the storage [45]. To 

inhibit oxygen toxicity, it has been suggested to incorporate 

oxygen tolerant mutants of bifidobacteria, which preserve 

their growth in presence of oxygen [46]. 

3.1.7. Storage conditions 

Temperature is a critical factor that significantly affects beer 

quality and sensory properties through affecting chemical 

reactions. Vanderhaegen et al. [47] compared developments 

of flavoring components in beers, when stored at 40 and 20 

˚C. Based on the results, flavor deterioration of the beers 

stored at 40 ˚C was more than that of other beers. Otherwise, 

storage of beers at refrigerate temperatures could prevent 

oxidation in beers for several months [45,47]. Regarding 

probiotic beers, storage temperature is an important factor 

that affects survival of the probiotics since most of these 

microorganisms are susceptible to high temperatures [48]. 
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Population of B. lactis in beers stored at 5 ˚C for 20 days was 

more than that of L. acidophilus [4]; however, Sohrabvandi 

et al. [4] have reported that beers might not be appropriate 

carriers for the probiotics as surviving population of the 

probiotics in beers was less than 107 CFU ml-1 (therapeutic 

population of probiotics) after 20 days of storage at 5 ˚C. 

According to Sohrabvandi et al. [4], population of the 

probiotics in samples inoculated with B. lactis was greater 

than that in samples contained L. acidophilus after the 

storage (refrigerated storage conditions). The authors [4] 

revealed that selection of a proper probiotic strain was 

important in addition to storage conditions. However, the 

beneficial health effects of probiotics were reported in 

presence of nonviable probiotic cells. Most studies have 

demonstrated that the survival proportion of Lactobacillus 

spp. is high at low storing temperatures [49]. Survival of S. 

boulardii also depends on the storage temperature; however, 

it has been addressed as a resistant strain to the temperature 

stress in brewery industries [26]. Incorporating encapsulated 

probiotics into beers improves storage stability and survival 

of the probiotics. Haffner and Pasc [33] investigated effects 

of the alginate-silica matrix on the release and survival of L. 

rhamnosus in beers. Alginate silica capsules decreased 

release of the microorganisms into the beers after one week 

of storage at 4 ̊C and preserved viability of the cells at high 

levels that the stored beers included favorite counts of the 

probiotics.  

4. Sensory properties of the probiotic 

beers 

During the fermentation of beers, organic acids are 

produced that can affect sensory properties of the beers [50]. 

Esterifiaction of acetic acid leads to production of ethyl ester 

that results in fruity tastes. Overall, probiotic cultures do no 

decrease sensory properties of the final beers. According to 

a recent study, addition of S. boulardii enhanced overall 

acceptance of the beers. Based on this study, aroma, flavor 

and appearance of the probiotic beers were better than those 

of beers with no probiotics [51]. According to Mulero-

Cerezo et al. [52], probiotic craft beers fermented by S. 

boulardii included similar sensorial attributes to non-

probiotic ones and administration of such probiotic yeasts 

did not decrease overall acceptance of the final products, 

compared to craft beers produced with S. cerevisiae [23].  

5. The future prospective 

Beers could be appropriate beverages as carriers of 

probiotics, when considering their high volumes of 

consumption by all ages and nationalities. Brewery is an 

early step in the production of effective probiotic products 

for human uses. Brewing industries need methods to 

compensate for adverse health effects of alcoholic beers by 

producing nutritious and low-alcohol beers. Incorporation of 

probiotics into these nutritious beers can be considered as an 

attractive method for enhancing social health. Various 

factors in brewery stages should be optimized to protect 

probiotics from detrimental factors, preserving probiotic 

viability and activity. Considering this goal, several criterion 

factors should be controlled, including selection of the 

appropriate probiotic microorganism and concentration of 

the inoculum, optimization of the brewery process, inhibition 

of the over acidification, control of the aeration, control of 

the refrigerated storage and strict control of the 

transportation temperature. In conclusion, encapsulated 

probiotic cultures normally present good viabilities during 

processing and storage. However, positive health effects of 

nonviable probiotics and their cell free metabolites have been 

revealed in recent years. Administration of nonviable 

probiotics and their metabolites can include health effects 

with no worries about their viability and stability during 

processing, storage and consumption. Indeed, nonviable 

probiotics have opened a new era for brewing industries and 

scientists. Although several researches have reported 

adequate viability of the probiotic cultures during processing 

and storage of beers, further studies on the clinical effects of 

probiotic beers are suggested. Moreover, it is necessary to 

verify that the administered probiotics are capable of 

conferring similar health benefits to those with shorter shelf-

lives (e.g. yogurts) after long storage times. In addition, 

educational groups must encourage people to consume 

probiotic beers, showing health benefits of such valuable 

products. 

6. Conclusion 

Little knowledge about probiotic beers is available since 

most probiotic products are dairy-based. As probiotic species 

include poor growth abilities, several studies are needed to 

clarify limiting factors to achieve the optimum conditions for 

the microbial as well as effects of food types and microbial 

survival conditions. Up-to-day, several criteria for the 

production of probiotic beers have been described such as 

selecting appropriate microbial strains, eliminating thermal 

pasteurization and filtration processes in brewery, mon-

itoring concentration of the molecular oxygen during 

processing and storage of the probiotic beers with respect to 

anaerobic strains, controlling pH of the products, inhibiting 

pH decreases during fermentation and storage and 

eliminating temperature changes during storage. 
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  چکیده 

مورد  1یارهاتواند برای انتقال زیستباشد، که میآبجو یکی از پرمصرف ترین نوشیدنی جهان می سابقه و هدف:

ید یار بود. تولهای فناورانه مورد استفاده در تولید آبجوی زیستاستفاده قرار گیرد. هدف این مقاله مرورکلی شاخص

ر رغم دردسترس بودن منابع علمی دباشد. علیفنی مرتبط با مراحل فرایند مییار، نیازمند رفع مشکلات آبجوی زیست

برای  نسبتا جدید آبجو ماتریسهای تخمیری لبنی، یارها در فرآوردهزمینه تحقیقات انجام شده برای استفاده از زیست

 ند مفید باشد. بنابرین هدف مقالهتوایارمیعنوان حامل زیسترو، مروری بر قابلیت آن بهیارهاست، از اینانتقال زیست

ارها یمانی زیستبراین، عوامل موثر بر زندهباشد. علاوهیار میمروری حاضر بررسی جدیدترین روش تولید آبجو زیست

 در فرآورده نهایی مورد مطالعه قرار گرفته است.

جوهای توان آبیار میآبجوهای غیر زیستاند که با اصلاحات جزئی منابع علمی تایید کرده گیری:و نتیجهها یافته

در  یارها مهمترین عاملمانی زیستیار ضعیف است و زندههای زیستازآنجاکه توانایی رشد سویه یار تولید کرد.زیست

 یار وجود دارند، مانند انتخابشود، معیارهای متعددی برای تولید آبجو زیستیار محسوب میتولید یک محصول زیست

یارها، حذف فرایندهای حرارتی و فیلتر کردن، کنترل غلظت یار مقاوم به اسید و الکل، ریزپوشانی زیستتسویه زیس

ار ییار، حفظ شرایط اسیدی شدید در هنگام تولید آبجو زیستاکسیژن هنگام فرایند تخمیر و تلقیح بعدی سویه زیست

سازی وس. هرچند بسیاری از محققان برای بهینهدرجه سلسی 5تر از نگهداری و حمل آن در درجه حرارت پایین و

-زیست ترکیب ، حال این با باشند.سازی عوامل محدودکننده مییار مناسب، نیازمند شفافشرایط تولید آبجو زیست

خش بآبجوهایی با اثر سلامتی تولید برای جدید روشی عنوان به تواندمی جایگزین هایمیکروب عنوانبه غیرزنده یارهای

 درنظر گرفته شود.

  .ندارند مقاله این انتشار با مرتبط منافعی تعارض نوع هیچ که کنندمی اعلام نویسندگان تعارض منافع:

 واژگان کلیدی

 بخشاثرات مفید سلامتی ▪
 غیرلبنی نوشیدنی ▪

  یارآبجو زیست ▪

 ساکارومیسس بولاردی ▪

 مانیزنده ▪ 
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