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1 Introduction
Over the past 50 years, animal husbandry and poultry farming, 

in particular, have developed in many areas to achieve maximum 
efficiency of growth, meat yield, and to reduce economic costs. 
Today, agricultural industries need to pay more attention to 
how animal husbandry affects the environment and food safety 
(Maślanka et al., 2015). As in many other industries, the global 
paradigm is shifting from an emphasis on production efficiency 
to an emphasis on public food safety. Issues related to the use 
of growth-stimulating antibiotics demonstrate this paradigm 
shift more than clearly. Over the past four decades, antibiotics 
have been used in animal husbandry to improve growth rates 
and protect animals from the negative effects of pathogenic 
microorganisms. Currently, antibiotics are increasingly becoming 
the object of close attention due to the potential development 
of antibiotic-resistant pathogenic bacteria after prolonged use 
(Ferket, 2007). Bacterial diseases of birds caused by antibiotic-
resistant strains of pathogenic microorganisms have become 
widespread (Fisinin, 2012). The Infectious Diseases Society of 
America (ISDA) writes that due to the resistance of bacteria to 
antibiotics, about USD 26 billion is spent annually on medicine. 
It is noted that about 280 people in the UK and 1.519 across 

Europe die every year due to antibiotic-resistant forms of E.coli 
contained in poultry meat (Pranita et al., 2020). The microbiota of 
the gastrointestinal tract (GIT) of poultry is normally colonized 
by a huge number of different microorganisms. Of particular 
interest are lactic acid microorganisms, most of which have 
an enormously positive effect on the body and productivity of 
poultry, the properties of lactic acid microorganisms indicate 
the prospects of using them as probiotic additives in poultry 
farming (Gindullin, 2013).

Lactic acid bacteria can replace antibiotics in poultry 
farming (Stoyanova, 2017; Abbas Hilm, 2010) and play a role in 
the prevention and treatment of certain diseases, which would 
lead to a gradual decrease in the number of antibiotics and other 
antimicrobials, which is extremely important for the development 
of environmentally friendly food (Dikhanbayeva et al., 2019). 
In addition, the colonization of the gastrointestinal tract of 
animals and birds with beneficial microflora would allow for a 
high growth rate, reduce morbidity, and increase the economic 
efficiency of the industry. To create the safest, most effective 
probiotic drugs with a rational cost, research and comparative 
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analysis of various compositions of microorganisms are necessary. 
Microbiological preparations isolated from cow and mare milk 
are widespread (Stoyanova, 2017). But back in the 1980s, I.U. 
Urazakov, for the first time in the republic, conducted studies 
on camel milk, where it was proved that camel milk and shubat 
significantly surpass cow milk and koumiss (fermented mare 
milk) in the most important indicators of chemical composition. 
Protein indicators in the shubat are 1.5 and 2 times higher, 
respectively (Urazakov, 1989). Notably, the camel industry in the 
Republic of Kazakhstan, as far as the dairy industry is concerned, 
is one of the best in the world (Novitsky, 2016). In this regard, 
local scientists have the opportunity to conduct a qualitative 
comparative research works on chemical and microbiological 
composition of camel milk and shubat to develop an effective 
probiotic preparation (Dikhanbayeva et al., 2021a). The purpose 
of this study is to investigate the effectiveness of the use of shubat 
probiotic microorganisms in poultry farming. In the furtherance 
of this goal, the following tasks are highlighted: to investigate 
the state and prospects of the poultry industry in the world and 
the Republic of Kazakhstan, in particular; to carry out a general 
assessment of the effectiveness of probiotics for poultry; to analyse 
the possibility to develop probiotics production based on lactic 
acid microorganisms of shubat in the Republic of Kazakhstan.

2 Materials and methods
Since the purpose of this study is to investigate the effectiveness 

of the use of strains of lactic acid bacteria isolated from shubat 
for the tasks and problems of the poultry industry, the theoretical 
basis of the study is logically divided into three main blocks, 
based on the list of tasks identified by the authors. Despite the 
fact that the subject of the study is limited to the use of shubat 
in poultry farming, it is impossible to fully disclose the issue 
without touching on broader aspects. Thus, the use of lactic acid 
bacteria (LAB) is of great importance in all branches of animal 
husbandry. The basis for the allocation of LAB are different sources 
and to understand the effectiveness of the shubat microbiota, 
a comprehensive study is necessary: a comparison of sources, 
aspects affecting efficiency, an assessment of economic efficiency, 
a retrospective of the topical issues.

Selected relevant papers by authors from the United States, 
China, Russia, Kazakhstan, France, Poland, and other regions 
allow for the full and comprehensive assessment of the current 
state of the industry under consideration, highlight the main 
issues and available solutions in the context of the subject matter. 
The first three countries were chosen for a reason, they are the 
leaders of the poultry industry, having the maximum volume of 
production. In the EU countries, there is already some legislation 
in the field of banning feed antibiotics and attempts to find an 
effective analogue. For Russia and Kazakhstan, this issue is acute, 
due to the fact that the problem of food safety and antibiotic 
resistance is growing with no regulation. The paper analyses the 
current situation in the world using statistical data.

This part of the study is devoted to the analysis of literature 
and available findings in the field of the effect of feed antibiotics 
on the health of productive animals, on the quality of the products 
obtained and its impact on human health. By creating a sample 
of modern authoritative research papers, the main advantages 

and dangers of the use of antibiotics in animal feeding are 
highlighted. Next, conceptual alternatives to antibiotics in the 
form of complexes of lactic acid bacteria of different types of 
origin were considered. Then, based on the available information, 
a general assessment of the effectiveness of probiotics for poultry 
was synthesized.

To analyse this issue, the findings of practical studies 
of qualitative and microbiological aspects of milk and dairy 
products (cow, mare, camel) were considered and compared 
with the provision of numerical data in tables. The advantages 
of camel milk and shubat over other types were highlighted, the 
quantitative and qualitative composition of the LAB was evaluated, 
the level of inhibitory activity, the spectrum of antibacterial 
action, and other significant indicators were assessed. Based on 
the analytical material, the prospects of study were formulated, 
the difficulties of implementation and the general significance of 
measures for the development of probiotic preparations based 
on shubat for the economy of the Republic of Kazakhstan were 
conceptually outlined.

3 Results and discussion
3.1 Development and prospects of the poultry industry

Maintaining a balance between the growing demand for food 
from the world’s population and global agricultural production 
is necessary to ensure food security, which means physical and 
economic access to adequate and safe nutrition that meets 
consumer preferences. According to the Food and Agricultural 
Organization (FAO), between 1960 and 2010, the world’s food 
production almost tripled, and the population almost doubled. 
This has led to an increase in food production per capita by more 
than 30%. It is estimated that to meet the growing demand for 
food, agricultural production should increase by 60% in the 
next 40 years (Ovcharova & Petrakov, 2018).

The dominant livestock industries in the world are pig 
farming (112.33 million tonnes), poultry farming (109.02 million 
tonnes) and cattle breeding, which includes cow and buffalo 
meat (67.99 million tonnes), which accounts for 91.80% of meat 
production in the world (Food and Agriculture Organization, 
2013). Evidently, poultry farming, being in second place, practically 
does not lag behind the leader and makes up a significant part 
in providing the population with animal protein (meat and 
eggs). The level of consumption for the majority of respondents 
is in the range of 36-60 kg/person/year, which indicates a huge 
dependence on poultry meat in the diet, which resembles the 
global annual consumption of an average of 42.9 kg per person 
(Ishak et al., 2018). By country, the leaders of poultry farming 
are the USA, China, and Russia. Animal husbandry in the world 
is moving from small-scale households to larger and more 
commercialized enterprises. Most of China’s growing demand 
for livestock products will be provided by domestic producers. 
However, these farms will increasingly rely on imported fodder 
to feed the growing livestock. Unlike China, the United States is 
more provided with agricultural land. While China’s population 
is four times more than in the United States, the United States 
has about one-third more arable land than China. China came 
in second place after the United States in terms of total poultry 
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meat production. The total meat consumption per capita in 
China, however, is still lower than in the USA (Gale, 2002). 
As for the Republic of Kazakhstan, poultry farming there is one 
of the most effective branches of the agro-industrial complex, 
which provides the greatest return on production per unit of 
material resources spent (Shubat, 2015). The poultry industry 
is characterized by a lack of seasonality of production, which 
ensures a monotonous movement of income and the use of 
labour resources. From an economic standpoint, the most 
important factor in the development of poultry farming is the 
presence of a balanced market. To increase production and 
provide markets with high-quality and competitive products 
against the background of increased attention to the health of 
the population, it is necessary to ensure the health of livestock 
(Mohamed et al., 2022).

Worldwide, poultry diseases will continue to be a major problem 
for the poultry industry and its strategic future. An outbreak of any 
disease can turn into an epidemic and have a significant negative 
impact on the world trade in poultry products. An increase in the 
cost of feed and raw material prices, and their availability, will 
negatively affect the growth of industry and consumer purchasing 
power, especially after the COVID-19 pandemic. In addition, 
an increase in the production of biogas and biofuels will lead 
to a reduction in the areas available for the production of grain 
and animal feed (Gale, 2002). Many foodborne diseases can 
be transmitted along the food chain. In the available literature, 
salmonella and campylobacteria are poultry bacteria that are 
most often responsible for human foodborne diseases (Stoyanova, 
2017; Zhanabayeva et al., 2021). Not only chicken-like, but also 
goose-like domestic birds are susceptible to diseases. Among 
the three most frequently diagnosed diseases of waterfowl is 
mycoplasmosis of bacterial aetiology. Viral and bacterial diseases 
of waterfowl cause significant damage to reproductive herds due 
to the easy way of spreading these infections. The fight against 
zoonotic diseases and foodborne pathogens involves a deep 
understanding of how microbial pathogens invade and colonize, 
and the circumstances that stimulate or stop the growth of each 
strain of the organism. Appropriate biotechnical measures on 
farms, and preventive measures, can significantly reduce the 
likelihood of diseases and avoid the consequences that they 
entail (Drabik et al., 2020).

3.2 Antibiotics and their alternatives in poultry farming

Antibiotics as feed additives have played a role in history, 
and their use has significantly contributed to the development 
of animal husbandry. With the constant increase in the level 
of science and technology, their shortcomings are increasingly 
becoming apparent. Blind use of antibiotics in feed will harm 
livestock and poultry and endanger human health, thereby 
polluting the environment. Specific manifestations are: increased 
resistance of pathogens due to their colonization and exclusivity, 
destruction of the ecological balance of normal flora and decreased 
immunity of the body; since the remnants of drugs directly 
threaten human health, the amount of antibiotics has increased 
exponentially since people became ill, and has even developed to 
the point where antimicrobials became ineffective; widespread 
use of antimicrobials seriously pollutes the environment and 

destroys the ecological balance of nature. In the large Republic 
of Sudan, studies show high rates of resistance to antibiotics 
such as trimoxazol (95%), noroxacin (89%), cephalexin (81%), 
tetracycline (75%), peoxacin (69%), nalidixic acid (65%), 
ciprofloxacin (59%) and oxacin (56%). The importance of these 
antibiotics is conditioned by their use both in veterinary medicine 
and in medicine (with the exception of peoxacin, which is still 
structurally related). There is a high correlation between the 
use of veterinary antimicrobials and resistance to them in pigs, 
poultry, and cattle, as “producers” of food (Ishak et al., 2018).

Considering the experience gained in some European 
countries, antibiotics have been banned as “growth-promoting” 
for productive livestock and poultry since January 2006. Practical 
conclusions obtained based on experience gained in Europe 
revealed several problems after the prohibition of antibiotics 
in poultry nutrition, namely: growth was disrupted and feed 
conversion was reduced. In addition, this affected the health of 
birds: the level of ammonia and the humidity of the litter were 
greatly increased with developing dermatitis of the pads of 
the paws and, consequently, the overall welfare of the animals 
decreased significantly. In addition, the proportion of health 
problems has increased, intestinal disorders caused by clostridial 
infections and dysbiosis have become more frequent (Gale, 2002).

Due to the ban on the use of feed antibiotics in the EU in 2006, 
there was a need to expand the use of probiotics and feed additives 
as an alternative to feed antibiotics (Ovcharova & Petrakov, 2018). 
In 2020-2021, there is an active discussion about banning the 
addition of antimicrobials to animal feed without a prescription. 
The Government of the Russian Federation supports relevant 
amendments to the laws “On veterinary medicine” and “On the 
circulation of medicines” prepared by the Rosselkhoznadzor” 
(Vlasova, 2021). Rosselkhoznadzor has detected antibiotics in 
animal products, especially often – in milk. In 2013, coccidiosis 
was found in commercial eggs. Such violations, and the view in 
the EU, where a ban on feed antibiotics has been active since 2006, 
become an incentive for the application of similar measures in 
Russia, and the CIS countries. Various antimicrobials have been 
used in Europe, but Regulation (EC) No. 1831/2003 states that 
“Antibiotics other than coccidiostats or histomonostats should 
not be allowed as feed additives”. Antibiotic resistance is a serious 
problem for humanity. To reduce this phenomenon, the EU 
ban on antibiotics as growth promoters should be globalised 
worldwide (Vieco-Saiz et al., 2019).

The history of research and the use of lactic acid bacteria is 
very long, but the first studies on probiotics of lactic acid bacteria 
began only in the late 1970s. Currently, the positive effect of 
lactic acid bacteria and probiotics has been widely recognised 
worldwide. People have recognised the physiological function of 
lactic acid bacteria, and LAB are widely used in food, medicine, 
animal and poultry feed, and other aspects (Zendeboodi et al., 
2020). In China, already in 1995, a test was conducted on the 
effect of adding lactic acid bacteria to the diet on the growth 
and development of chickens. Compared with the control group 
(the group of antibiotics), the chickens in the experimental 
group, to which lactic acid bacteria were added, grew faster, 
their feathers after moulting were smoother and developed more 
evenly, their average live weight (LW) increased by 8.4%-11.5%, 
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the feed conversion rate increased by 13.8%-21.3%. At the same 
time, lactic acid bacteria and antibiotics had the same effect in 
preventing common diseases of chickens, especially dysentery. 
In Europe, permission for the use of microorganisms as animal 
feed additives is subject to strict regulation (Damien et al., 2015). 
An important criterion for evaluating the effectiveness of strains 
is the spectrum of its antimicrobial action, that is, activity against 
different groups of microorganisms (Stoyanova, 2017).

New or improved products containing lactic acid bacteria are 
appearing on the market. An example is the growing supply of 
probiotics. Probiotics are defined as “live strains of strictly selected 
microorganisms that, when administered in sufficient quantities, 
benefit the health of the body” (Hernandez-Patlan et al., 2019). 
It is worth noting that many types of lactic acid bacteria have the 
GRAS (Generally Recognised as Safe) status established by the 
US Food and Drug Administration (FDA), and the Qualified 
Presumption of Safety (QPS) status established by the European 
Food Safety Authority EFSA (Ovcharova & Petrakov, 2018). 
LAB can inhibit the adhesion of conditionally pathogenic bacteria. 
In addition, they are able to produce lysozyme, amino acids, and 
substances similar in action to antibiotics, having an antagonistic 
effect against conditionally pathogenic microorganisms, protozoa, 
and putrefactive microflora. LAB reduce the penetration of 
toxins into the blood, having a detoxifying effect on the body. 
In addition, LAB stimulate the body’s defence mechanisms based 
on an increase in the rate of regeneration of mucous membranes 
and the effect on the production of antibodies (Gindullin, 2013; 
Dikhanbayeva et al., 2021b).

The most common microorganisms used as probiotics 
in animal husbandry are lactic acid bacteria (LAB) from the 
genera Lactobacillus, Pediococcus, Lactococcus, Enterococcus, 
Streptococcus, and Leuconostoc. However, only representatives of 
the genera Lactobacillus, Streptococcus, Pediococcus, Enterococcus 
and Weissella are most commonly used in poultry farming. 
Although the effectiveness of probiotics that reduce the level of 
enteral pathogens is obvious, one of their disadvantages is that 
they require cooling or lyophilisation for long-term storage or 
can be encapsulated to increase their stability/viability when 
included in feed, which increases the cost of production at the 
industrial level, making it unprofitable (Hernandez-Patlan et al., 
2019; Tellez et al., 2012).

Lactic acid bacteria-bacteriocins improve the growth 
indicators of chickens with C. perfringens problems, allowing 
them to restore weight at a similar level to healthy birds (Vieco-
Saiz et al., 2019). Thus, to optimize the system of diagnostic, 
therapeutic, and preventive veterinary measures and obtain 
safe and high-quality products, it is recommended to introduce 
a probiotic composition from strains selected in accordance 
with the epizootic situation at poultry enterprises at the early 
stages of poultry production. Reducing the economic costs of 
veterinary measures is associated with a significant restriction 
of the use of antibacterial drugs and the absence of the need 
for their use at the middle and late stages of broiler growth. 
Its effectiveness is achieved due to the parallel colonization of 
beneficial microorganisms in the gastrointestinal tract of poultry 
and the inhibition of pathogenic and conditionally pathogenic 
bacteria by an antibiotic (Animal Health, 2017).

3.3 Investigation of the effectiveness of shubat probiotics

Probiotics based on lactic acid bacteria are considered a 
potential alternative to the use of antibiotics in poultry farming, 
since they do not leave residues in meat and eggs, considering 
their action, the diversity of microorganisms by species, and 
even between strains of the same species, and differences in 
their metabolic activity can affect their effectiveness.

Shubat is a fermented milk drink obtained from camel 
milk. This fermented milk product is obtained in the result of 
spontaneous fermentation of camel milk under the influence of 
local microflora. Its fat content reaches 8%. It is well preserved 
and does not lose its qualities (Tyurina, 2010). Pathogenic 
microorganisms such as Salmonella, Shigella and others were 
not detected during the studies of shubat (Nadtochii et al., 2018), 
despite the fact that shubat is formed as a result of spontaneous 
fermentation and has lower hygienic characteristics compared to 
pasteurized milk. However, despite this, the state requirements 
of standards for raw materials and technology are applied to 
the production of shubat (General technical conditions, 2015). 
Unpasteurized milk is used for the preparation of shubat, 10 - 40% 
of the finished product is added to it, which serves as a starter. 
The starter culture contains lactic acid rods (streptobacteria), lactic 
acid streptococci, and yeast fermenting lactose. In turn, camel 
milk and shubat are rather underinvestigated due to the relatively 
low popularity of camel breeding in the world (Gammoh et al., 
2022). Camel milk contains a lot of nutrients and minerals, and 
also, having high bactericidal properties, it can be stored longer 
than the milk of other farm animals (Worldgonesour, 2014). 
Thus, based on the qualities of camel milk, its advantages over 
other products, and also considering the fact that the activity 
of microorganisms of different species and even strains of the 
same species can have significant differences, the study in this 
area is promising (Amelia  et  al., 2021). For the Republic of 
Kazakhstan, this is quite an urgent issue, since the number of 
productive camels in the republic is quite large, and there are 
also milk research centers. Available studies show differences 
in microbiota composition between camel milk from different 
countries (Table 1) (Kudaibergenova et al., 2020a).

There are publications where it is said that camels of 
different regions of the republic have milk of different qualitative 
composition (Novitsky, 2016; Worldgonesour, 2014). All this 
allows making several different samples with further assessment 
of their effectiveness. In addition, the effectiveness of probiotics 

Table 1. Species composition of camel milk microflora.

Geography and 
year

Species composition of microflora and its percentage

Kuwait (2019) Enterococcusspp. (24.2%), Lactococcus spp. (22.4%), 
Pediococcus spp. (20.7%), Weissella spp. (10.3%)

China (2009) Lactobacillus spp. (44%), Enterococcus spp. (19%), 
Leuconostoc spp. (10%), Weissella spp. (3%)

Egypt (2013) Enterococcus spp. (81.6%), Lactococcus spp. (9%), 
Lactobacillus spp. (9%), Aerococcus viridans spp. (9%)

Kazakhstan 
(2015)

Enterococcusspp. (51.3%), Lactococcus spp. (10.9%), 
Lactobacillusspp. (29.8%), Leuconostoc spp. (8%)

Source: Harimurti & Hadisaputro (2015).



Begdildayeva et al.

Food Sci. Technol, Campinas, 42, e53122, 2022 5

for poultry is influenced by other factors: the type of origin, the 
method of preparation of probiotics, the survival of colonizing 
microorganisms in the gastrointestinal tract, the environment in 
which poultry is raised, the time and method of application of 
probiotics, the immunological condition, the pedigree of poultry, 
age and concomitant use of antibiotics (Akhmetsadykova et al., 
2014; Otutumi et al., 2012).

Studies conducted in Kazakhstan show a good prospect in the 
use of shubat as a source of probiotics (Akhmetsadykova et al., 
2014). Microorganisms from shubat were isolated in a sufficiently 
large amount (Table 1), which indicates that it is a source of 
valuable probiotic strains. The shubat strains identified by the study 
(Harimurti & Hadisaputro, 2015), such as Enterococcus faecium, 
Lactobacillus reuteri, Lactobacillus paracasei, Lactococcus lactis, 
Lactobacillus plantarum, are used as probiotic microorganisms 
capable of normalising the gastrointestinal tract of farm animals 
and poultry. In another study, 8 strains of LAB isolated from 
the natural symbiotic starter culture of shubat were found in 
samples of fresh camel milk from the Ile district of Almaty region: 
Lactococcus paracasei, Lactococcus plantarum, Streptoccocus 
diacetilactis, Lactococcus acidophilis, and Streptococcus lactis 
(Kudaibergenova  et  al., 2020b). An important criterion for 
evaluating the effectiveness of strains is the spectrum of its 
antimicrobial action, that is, activity against different groups 
of microorganisms.

Thus, lactococci isolated from the milk of Buryat and Iranian 
national lactic acid drinks of mixed lactic acid and alcoholic 
fermentation (similar to shubat) were distinguished by a high 
level of inhibitory activity, had a wider spectrum of antibacterial 
action relative to industrial products (Zouari et al., 2020). They 
effectively suppressed the growth of both gram-positive and gram-
negative bacteria, and showed a fungicidal effect – suppressed the 
growth of mycelial fungi and yeast (Stoyanova, 2017). It follows 
from the results of these studies that the diversity of strains having 
different geographical origin and having similar functional 
capabilities is a consequence of the specific conditions that are 
formed in the ecological environment of their habitat. Such 
authentic lactococci have improved mechanisms of adaptation to 
stressful environmental conditions and played an important role 
in evolutionary processes (Raeisi Gahroui et al., 2022). Notably, 
these strains of LAB are of scientific and practical interest in 
terms of expanding biological diversity, their possible use as 
bioconservants, and for the preparation of complex probiotics 
(Stoyanova, 2017). Each strain of LAB has its own corresponding 
bacteriocin. All isolated strains of LAB have valuable probiotic 
properties. Based on these microorganisms, it is possible to build 
a fourth-generation combinative preparation, including various 
types of LAB and yeast, since the use of probiotic preparations 
consisting of various types of microorganisms is optimal for 

maintaining the health of young birds, and the development 
of the general immunity in poultry (Harimurti & Hadisaputro, 
2015). Another study clearly reflects the advantages of the 
quantitative composition of the microflora of collected camel 
milk and shubat over koumiss (Table 2).

Shubat of the Atyrau and Kyzylorda regions showed low 
results of quantitative analysis (4 and 13, respectively). The results 
obtained can be interpreted as wide biodiversity of the microflora 
of national products, which confirms their stability over time. 
Despite the emergence of other fermented milk products, 
especially those obtained with the help of artificial industrial 
ferments, this did not cause the disappearance of “endemic” 
species of microorganisms (Baubekova et al., 2011, 2014).

In addition to the possibility and prospects of using these 
strains for the industrial production of probiotic preparations, it is 
necessary to conduct a full assessment of the probiotic properties 
of the isolated LAB strains. The complexity of identifying and 
classifying strains complicates research, since useful properties 
can only be inherent in certain strains (Barati et al., 2022).

There are very few developments in the field of probiotic 
prospects and effectiveness of the LAB of camel milk and dairy 
products based on it. It is important to further study camel milk, 
from the standpoint of the potential probiotic properties of 
LAB, in comparison with the milk of other productive animals 
in various regions of Kazakhstan as a unique state with a widely 
variable climate. The situation is similar for European countries, 
in particular, for Poland (Orazov et al., 2018).

4 Conclusions
Antibiotics have played a big role in the development 

of animal husbandry, but have also introduced a number of 
problems. In addition to antimicrobial resistance, another problem 
is the presence of their residues in animal products and their 
transmission with food to humans. The modern intensive livestock 
industry must adapt to the production of livestock products 
without antibiotics that stimulate growth. This is a very topical 
issue for poultry farming, as this industry is in second place in 
terms of production and is constantly developing to provide 
the growing population with animal protein. The prohibition of 
antibiotics in animal feed has an economically negative impact 
on the livestock sector due to various and uncontrolled bacterial 
diseases. Innovative alternatives for the production of feed and 
supplements for productive animals are required to help control 
the growing antibiotic resistance.

In this study, lactic acid bacteria were analysed as an 
alternative to antibiotics, with an emphasis on LAB isolated 
from shubat. LAB have many properties that positively affect the 

Table 2. Quantitative data of isolated cultures from the microflora of fermented dairy products of camel and mare milk.

No. Microorganisms
Number of isolates

South Kazakhstan Region (5 farms) Almaty Region (Sarzhaylau company)
Camel milk Shubat Koumiss

1. Bacteria 26 29 13
2. Yeasts 3 2 5

Source: Baubekova et al. (2011).
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gastrointestinal microflora of birds, their growth and development, 
and reduce the incidence rate without the use of antibiotics. 
The microflora of camel milk and shubat is more diverse and 
voluminous relative to products from cow and mare milk, which 
in combination with the properties of camel milk itself represents 
a huge potential for further study. In addition, the composition 
of the microflora differs both between the milk of camels from 
different countries and between the herds of different regions 
of the Republic of Kazakhstan. Shubat, as an “ethnic” drink, has 
an authentic microflora, whose LAB have improved adaptation 
mechanisms. Based on these microorganisms, it is possible to 
build a combinative probiotic preparation that includes various 
types of LAB. At the moment, a combination of antibiotics 
and probiotic complexes can be used to reduce the volume of 
antibiotics and improve growth indicators, until studies of LAB 
and their effectiveness are completed.

Further study will be a very important step in the creation of 
complex probiotics based on local strains of lactic acid bacteria 
of shubat. Their creation, testing and release as goods produced 
in Kazakhstan can have a positive impact on the dynamics and 
quality of the economic growth of the republic.

References
Abbas Hilm, H. T. (2010). Lactic acid bacteria and their antimicrobial 

peptides: induction, detection, partial characterization, and their 
potential applications. Helsinki: Yliopistopaino.

Akhmetsadykova, Sh., Konuspayeva, G., Loiseau, G., Baubekova, A., 
Akhmetsadykov, N., & Faye, B. (2014). Microflora identification of 
fresh and fermented camel milk from Kazakhstan. Emirates Journal 
of Food and Agriculture, 26(4), 327-332. http://dx.doi.org/10.9755/
ejfa.v26i4.17641.

Amelia, R., Philip, K., Pratama, Y. E., & Purwati, E. (2021). Characterization 
and probiotic potential of lactic acid bacteria isolated from dadiah 
sampled in west sumatra. Food Science and Technology, 41(Suppl. 
2), 746-752. http://dx.doi.org/10.1590/fst.30020.

Animal Health. (2017). Therapeutic and prophylactic measures for 
diseases of birds of bacterial etiology using biocomplexes of probiotic 
microorganisms. São Petersburgo: Scientific Consulting Center for 
The Development and Transfer of System Technologies in Veterinary 
Medicine and Agriculture. Retrieved from https://animal-health.ru/

Barati, M., Jabbari, M., Fathollahi, M., Fathollahi, A., Khaki, V., Javanmardi, 
F., Jazayeri, S. M. H. M., Shabani, M., Davoodi, S. H., Huseyn, E., 
Hadian, Z., Lorenzo, J. M., & Khaneghah, A. M. (2022). Evaluation 
of different types of milk proteins-derived epitopes using in-silico 
tools: a primarily study to propose a new definition for bioactive 
peptides. Food Science and Technology, 42, e102821. http://dx.doi.
org/10.1590/fst.102821.

Baubekova, A. S., Bari, A. A., Dzhumagazieva, A. B., Kanayat, Sh., 
Konuspayeva, G. S., & Ivaschenko, A. T. (2011). Creation of new 
fermented milk products from camel milk. Bulletin of Kazakh 
National University. Biological Series, 48(2), 93-99.

Baubekova, A. S., Konuspayeva, G. S., Akhmetsadykova, Sh. N., & 
Akhmetsadykov, N. N. (2014). Preparation of industrial production 
of starter cultures: isolation and identification of bacteria for kumis 
and shubat. Bulletin of KazNU. Biological Series, 1-2(60), 178-181.

Damien, B., Sergine, E., & Yves, L. (2015). Lactic acid bacteria in animal 
production and health. Biotechnology of Lactic Acid Bacteria, 1, 
144-158.

Dikhanbayeva, F., Zhaksylykova, G., Syzdykova, L., Smailova, Z., & 
Tasturganova, E. (2019). Production of a dairy product based on 
camel milk for special purposes. Periódico Tchê Química, 16(33), 
241-247. http://dx.doi.org/10.52571/PTQ.v16.n33.2019.256_
Periodico33_pgs_241_247.pdf.

Dikhanbayeva, F., Zhaxybayeva, E., Dimitrov, Z., Baiysbayeva, M., 
Yessirkep, G., & Bansal, N. (2021a). Studying the effect of the developed 
technology on the chemical composition of yogurt made from camel 
milk. Eastern-European Journal of Enterprise Technologies, 3(11 
(111)), 36-48. http://dx.doi.org/10.15587/1729-4061.2021.235831.

Dikhanbayeva, F., Zhaxybayeva, E., Smailova, Z., Issimov, A., Dimitrov, 
Z., Kapysheva, U., & Bansal, N. (2021b). The effect of camel milk curd 
masses on rats blood serum biochemical parameters: Preliminary 
study. PLoS One, 16(9), e0256661. http://dx.doi.org/10.1371/journal.
pone.0256661.

Drabik, K., Batkowska, J., Kosińska, M., Łukaszczyk, J., & Czerniawski, 
Ł. (2020). Chicken eggs as a source of biologically important lipids 
in the human diet. Research and Development of Young Scientists in 
Poland, Life Sciences – Fauna and Animal Husbandry, 17(2), 12-17.

Ferket, P. R. (2007). Alternatives to antibiotics in poultry production: 
responses, practical experience and recommendations. Retrieved from 
https://en.engormix.com/poultry-industry/

Fisinin, V. I. (2012). State and prospects of innovative development of 
poultry farming until 2020. Meat Industry, 7, 22-27.

Food and Agriculture Organization – FAO. (2013). FAOSTAT. Retrieved 
from https://www.fao.org/faostat/en/#home

Gale, F. (2002). China’s food and agriculture: issues for the 21st century 
(Agriculture Information Bulletin, No. 775). Washington: Market 
and Trade Economics Division, Economic Research Service, U.S. 
Department of Agriculture.

Gammoh, S., Alu’datt, M. H., Alhamad, M. N., Alrosan, M., Al-husein, 
B., AL-U’datt, D. G., Al-kandari, S., Rababah, T., Ammari, Z., 
Albiss, B. A., Alzoubi, H., & Kubow, S. (2022). Enzymatic bioactive 
peptides from sonicated whey proteins of camel milk: impacts of 
nanopeptides on structural properties, antioxidant activity and 
inhibitory activity of alpha-amylase and ACE. International Journal of 
Dairy Technology, 1471-0307.12890. http://dx.doi.org/10.1111/1471-
0307.12890. [In press]

Gindullin, A. I. (2013). Possibilities of using probiotics based on 
lactobacilli in poultry farming. Scientific Notes of the Kazan State 
Academy of Veterinary Medicine, 215(3), 74-77.

Harimurti, S., & Hadisaputro, W. (2015). Probiotics in poultry. In M.T. 
Liong (Ed.), Beneficial microorganisms in agriculture, aquaculture and 
other areas. Cham: Springer, pp. 1-19. . http://dx.doi.org/10.1007/978-
3-319-23183-9_1.  

Hernandez-Patlan, D., Solis-Cruz, B., Hargis, B., & Tellez, G. (2019). The 
use of probiotics in poultry production for the control of bacterial 
infections and aflatoxins. In E. Franco-Robles & J. Ramírez-Emiliano 
(Eds.), Prebiotics and probiotics: potential benefits in nutrition and 
health. London: IntechOpen.

Ishak, M., Ali, H., & Kheder, S. (2018). Prevalence and knowledge 
of antibiotics misuse and resistance in poultry and livestock in 
Khartoum State-Sudan. Sudan Medical Monitor, 12(2), 212-221.

Kudaibergenova, A. K., Akhmetsadykova, Sh. N., Begdildaeva, N. Zh., 
& Nurgazina, A. S. (2020a). Possibilities of using lactic acid bacteria 
isolated from shubat in the production of a probiotic preparation 
for broilers. Experimental Biology, 4(85), 61-73.

Kudaibergenova, A., Akhmetsadykova, S., Begdildayeva, N., & 
Akhmetsadykov, N. (2020b). Analysis of microflora and functional 

https://doi.org/10.9755/ejfa.v26i4.17641
https://doi.org/10.9755/ejfa.v26i4.17641
https://doi.org/10.1590/fst.30020
https://doi.org/10.1590/fst.102821
https://doi.org/10.1590/fst.102821
https://doi.org/10.52571/PTQ.v16.n33.2019.256_Periodico33_pgs_241_247.pdf
https://doi.org/10.52571/PTQ.v16.n33.2019.256_Periodico33_pgs_241_247.pdf
https://doi.org/10.15587/1729-4061.2021.235831
https://doi.org/10.1371/journal.pone.0256661
https://doi.org/10.1371/journal.pone.0256661
https://doi.org/10.1111/1471-0307.12890
https://doi.org/10.1111/1471-0307.12890
https://doi.org/10.1007/978-3-319-23183-9_1
https://doi.org/10.1007/978-3-319-23183-9_1


Begdildayeva et al.

Food Sci. Technol, Campinas, 42, e53122, 2022 7

probiotic properties of camel milk and products based on it. Modern 
Science: Topical Problems of Theory and Practice, 5, 24-30.

Maślanka, S., Kos, A., Bańczyk, M., Czopek, I., Adam, H., Dorszewska, 
J., & Starczewska, K. (2015). Testing the concentration of lactic acid 
obtained in the lactose fermentation process, contained in post-
production whey with the participation of Lactobacillus. Chemik, 
69(4), 241-251.

Mohamed, H., Ranasinghe, M., Amir, N., Nagy, P., Gariballa, S., Adem, A., 
& Kamal-Eldin, A. (2022). A study on variability of bioactive proteins 
in camel (Camelus dromedarius) milk: insulin, insulin-like growth 
factors, lactoferrin, immunoglobulin G, peptidoglycan recognition 
protein-1, lysozyme and lactoperoxidase. International Journal of 
Dairy Technology, 75(2), 289-297. http://dx.doi.org/10.1111/1471-
0307.12836.

Nadtochii, L., Orazov, A., & Muradova, M. (2018). Investigation 
microflora of the Kazakh national fermented dairy product – Shubat. 
Agronomy Research, 5, 2117-2129.

Novitsky, I. A. (2016). Camel breeding: main industries and breeding 
prospects. Retrieved from https://selkhozportal.rf/articles/

Orazov, A. Zh., Nadtochiy, L. A., Bozymov, K. K., Nasambaev, E. G., 
& Dzhumagalieva, A. A. (2018). Camel milk and dairy products 
based on it as sources of potential probiotic strains. Bulletin of the 
Orenburg Scientific Center, 3, 1-6.

Otutumi, L. K., De Moraes Garcia, E. R., Góis, M. B., & Loddi, M. M. 
(2012). Variations on the efficacy of probiotics in poultry. In E. C. 
Rigobelo (Ed.), Probiotic in animals (pp. 203-230). London: IntechOpen.

Ovcharova, A. N., & Petrakov, E. S. (2018). New probiotic preparations 
based on Lactobacillus reuteri and prospects of using them in animal 
husbandry. Problems of Productive Animal Biology, 2, 5-18.

Pranita, T., Samuel, A., Robert, B., Amy, M., & Cornelius, D. (2020). 
Infectious diseases society of america antimicrobial resistant 
treatment guidance: gram-negative bacterial infections. Clinical 
Infectious Diseases, 72(7), 42-47.

Raeisi Gahroui, M., Hojjatoleslamy, M., Kiani, H., & Molavi, H. (2022). 
Feasibility study and optimization of infant formula production using 
a mixture of camel milk and cow milk. Food Science and Technology, 
42, e56720. http://dx.doi.org/10.1590/fst.56720.

Shubat. (2015). General technical conditions. Retrieved from https://
files.stroyinf.ru/Index2/1/4293740/4293740691.htm

Stoyanova, L. G. (2017). Isolation and identification of lactic acid 
bacteria Lactococcus lactis subsp. lactis with antimicrobial action. 
Izvestia TSKHA, 5, 41-61.

Tellez, G., Pixley, C., Wolfenden, R. E., Layton, S. L., & Hargis, B. M. 
(2012). Probiotics/direct fed microbials for Salmonella control in 
poultry. Food Research International, 45(2), 628-633. http://dx.doi.
org/10.1016/j.foodres.2011.03.047.

Tyurina, L. E. (2010). Non-traditional dairy and sour-milk products. 
Krasnoyarsk: Krasnoyarsk State Agrarian University.

Urazakov, I. U. (1989). Kazakh folk medicine. Alma-Ata: Nauka.
Vieco-Saiz, N., Belguesmia, Y., Raspoet, R., Auclair, E., Gancel, F., 

Kempf, I., & Drider, D. (2019). Benefits and inputs from lactic acid 
bacteria and their bacteriocins as alternatives to antibiotic growth 
promoters during food-animal production. Frontiers in Microbiology, 
10, 57. http://dx.doi.org/10.3389/fmicb.2019.00057. PMid:30804896.

Vlasova, Ya. (2021). In Russia, control over antibacterial drugs in animal 
husbandry is being strengthened. Veterinary and Life. Retrieved 
from https://vetandlife.ru/sobytiya/

Worldgonesour. Camel breeding: milk production. (2014). Retrieved 
from http://worldgonesour.ru/verblyudovodstvo/

Zendeboodi, F., Khorshidian, N., Mortazavian, A. M., & Cruz, A. G. 
(2020). Probiotic: conceptualization from a new approach. Current 
Opinion in Food Science, 32, 103-123. http://dx.doi.org/10.1016/j.
cofs.2020.03.009.

Zhanabayeva, D. K., Paritova, A. Y., Murzakaeva, G. K., Zhanabayev, 
A. A., Kereev, A., Asauova, Z. S., & Aubakirov, M. Zh. (2021). Pcr 
diagnosis for the identification of the virulent gene of salmonella in 
poultry meat. Online Journal of Biological Sciences, 21(3), 235-244. 
http://dx.doi.org/10.3844/ojbsci.2021.235.244.

Zouari, A., Mtibaa, I., Triki, M., Jridi, M., Zidi, D., Attia, H., & Ayadi, 
M. A. (2020). Effect of spray-drying parameters on the solubility 
and the bulk density of camel milk powder: a response surface 
methodology approach. International Journal of Dairy Technology, 
73(3), 616-624. http://dx.doi.org/10.1111/1471-0307.12690.

https://doi.org/10.1111/1471-0307.12836
https://doi.org/10.1111/1471-0307.12836
https://doi.org/10.1590/fst.56720
https://doi.org/10.1016/j.foodres.2011.03.047
https://doi.org/10.1016/j.foodres.2011.03.047
https://doi.org/10.3389/fmicb.2019.00057
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30804896&dopt=Abstract
https://doi.org/10.1016/j.cofs.2020.03.009
https://doi.org/10.1016/j.cofs.2020.03.009
https://doi.org/10.3844/ojbsci.2021.235.244
https://doi.org/10.1111/1471-0307.12690

