Project title: AP 22685499 «Potential application of probiotic lactic acid bacteria
exopolysaccharides in food biotechnology»

Relevance: In recent years, the increased demand for new and natural polymer materials
in a number of industries, such as pharmaceuticals, food processing, agriculture, cosmetics, and
the paper, textile, and petroleum industries, has increased interest in polysaccharides produced by
microorganisms. This is due to the fact that biopolymers with certain properties are required in
various industries: both functional — the ability to dissolve in water, create solutions with high
viscosity, and biological — immunomodulatory, anti-inflammatory, bactericidal, radioprotective,
wound healing, antitumor, and anticarcinogenic. A wide range of biopolymer producers and a
variety of their characteristics make these substances in demand on the market. Therefore, much
attention is paid to the search and study of polysaccharide producers, as well as the research and
practical implementation of these polymers in production.

In the field of biotechnology, lactic acid bacteria exopolysaccharides are considered the
most promising due to their unique biological, functional, technological and physico-chemical
properties compared to polysaccharides of plant and animal origin. Lactic acid bacteria are arich
source of biologically active substances that can be used to develop new classes of medicines,
dietary supplements, functional nutrition products, cosmetics, wound treatment materials, etc.

The exopolysaccharides (EPS) of lactic acid bacteria have technological and functional
aspects in the food industry, in particular in the production of yogurt. Yogurt is known to be a
widely consumed product due to its pleasant taste and texture, as well as a source of nutrients and
biologically active compounds. Such structural, rheological, and organoleptic properties are
important for the production of high-quality yogurt. In this regard, natural biopolymers, including
EPS, can be useful for improving the desired properties of the final product due to their stabilizing
properties. In addition, EPS can also enhance other functional properties of yogurt, such as
antioxidant and prebiotic potential. The prebiotic potential makes it possible to develop symbiotic
products by combining EPS and probiotic cultures. In this regard, the results of this project will
make a significant contribution to the fundamental research of bacterial exopolysaccharides and
prospects for their possible use in experimental biology, veterinary medicine and agriculture will
appear.

The purpose of the project: Production of exopolysaccharides of probiotic lactic acid
bacteria and determination of their functional significance for use in food biotechnology.

Expected and achieved results: Active strains of new and existing lactic acid bacteria
capable of producing EPS will be selected. The existing collection of lactic acid bacteria will be
supplemented with new exopolysaccharide-producing probiotic domestic strains.

The antagonistic activity, antibiotic resistance, technological properties, as well as
hydrophobicity, autoaggregation, and coagulation of the cell wall of the selected ICDs will be
studied.

Genetic identification by 16S RNA sequencing will be performed.

Pure EPS will be obtained from selected probiotic strains of the ICD and their antioxidant
and regenerating properties will be determined.

The monosaccharide composition of isolated EPS probiotic strains of the ICD will be
determined.

As aresult of the project, experimental samples of probiotic yogurt based on active strains
of ICD with the addition of the obtained exopolysaccharides will be developed, and the rheological
properties of the resulting final product (solubility index, density, viscosity, and acidity of the fatty
phase) will be determined.

The results will be published in at least 2 (two) articles in journals from the first three
quartiles of the impact factor in the Web of Science database or having a CiteScore percentile in
the Scopus database of at least 50.



At least 1(one) deposit will be made An active probiotic strain of lactic acid bacteria that
produces EPS and has been transferred to the Republican Collection of Microorganisms.

Based on the results of the data obtained, 1 (one) application for an invention will be filed
in order to obtain legal protection for this invention.

The implementation of the project will make it possible to master modern laboratory
research methods that will be used in the creation of probiotic and functional foods in accordance
with international standards and will have a positive impact on the development of science in the
country’'s biotechnology industry.

Achieved results in 2024: Visual screening of new strains of lactic acid bacteria for the
production of exopolysaccharides (hereinafter — EPS) using congo red agar (CRA) was carried
out. New natural strains of lactic acid bacteria were isolated from traditional fermented milk
products (koumiss, fur coat, cottage cheese, goat's milk) delivered under aseptic conditions from
farms in Akmola and Almaty regions. The physico-chemical properties of the samples were
determined using a Clover-2 analyzer. The isolation of new strains of lactic acid bacteria was
carried out by serial dilution using deep seeding on a Petri dish. Incubation was carried out at 37
°C for 72 hours under aerobic and anaerobic conditions. In total, 350 isolates were isolated from
various traditional fermented milk products. The exopolysaccharide-producing properties of the
available 24 collection strains with high probiotic properties have been studied.

The main probiotic properties of selected 10 strains of lactic acid bacteria producing EPS
have been studied. One of the microbiological indicators, based on the results of which it is
possible to judge the therapeutic and prophylactic properties of a production strain, is antagonistic
activity. The antagonistic activity of the strains was determined by diffusion into agar on a dense
nutrient medium by comparing the size of the growth inhibition zones of test microorganisms.
Conditionally pathogenic strains such as B.cereus, S.aureus, and E.coli were used as test cultures.
The antibiotic resistance profile of each strain was studied using the disk diffusion method. For
the test, 100 ul of the studied strains with McF 1 were evenly distributed over the surface of the
MRS agar. After that, discs soaked in various amounts of antibiotics were immediately placed and
lightly shaken (4 antibiotics per plate). The cups were then incubated under suitable conditions,
depending on the microorganism being studied. The diameter of the growth inhibition zones
around each antibiotic disc was measured in millimeters, and the diameter of the disc was also
included in the result.

Members of the research group:

The scientific supervisor of the project - Omarova Akkenzhe Berdikhanovna, Doctor
of Philosophy (PhD) specialty 6D073200 - Standardization and certification. She has sufficient
experience working with lactic acid bacteria. She was a performer in 5 grant projects of the
Ministry of Education and Science of the Republic of Kazakhstan. The best young scientist of the
CIS-2021. She is the author of 10 patents for inventions and 8 patents for utility models. More
than 13 years of work experience. She has published more than 40 scientific papers, including 2
textbooks and 4 teaching guidelines, and has 4 articles in rating journals, which are included in the
Scopus database. Under the program, Bolashak completed a one-year scientific internship at the
University of Chemistry and Technology, Prague. For the first time, a new strain Bifidobacterium
crudilactis 7-1C was isolated and identified (99.97%) from camel milk and was entered into the
database of the Genbank, part of the National Institutes of Health in the United States (NSBI) with
the identification number KY235374. https//mww.ncbi.nlm.nih.gov/nuccore/KY235374 . h-index
— 1. Scopus Author ID: 57210188035

Scientific consultant — Serikbayeva Asiya Demeukhanovna, Doctor of Biological
Sciences, Professor of the Department of Zooengineering and Biotechnology, Non-profit Joint-
Stock Company Kazakh National Agrarian University. She is the author of more than 300
scientific papers, including 36 publications in the recommended journals of the Control Committee
of the Ministry of Education and Science of the Republic of Kazakhstan, 12 articles in international



rating journals, 3 monographs and 4 teaching aids, teaching papers and patents for inventions. She
has trained more than 10 highly qualified personnel in the areas of master's and doctoral studies.
She is the head and researcher in more than 10 research projects in the Republic of Kazakhstan
over the past 5 years. The direction of work in the project: scientific consultations, participation in
the planning of the experiment, literary and patent search, participation in writing a literary review,
discussion of the results, participation in writing articles. The h-index is - 7. Scopus Author ID:
57194223527.

Information for potential users: EPS probiotic lactic acid bacteria will be recommended
as a natural alternative to commercial stabilizers in the fermented dairy industry. The target
consumers of the obtained results may be enterprises producing fermented milk products, where
the obtained EPS will be applied.Information for potential users.



