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The main biological properties of lactic acid bacteria promising in the production of
fermented milk products for prophylactic purposes

Abstract. The article provides information on the use of lactic acid bacteria in the production of
fermented milk products (drinks) for prophylactic purposes. The important antimicrobial and
biological properties of lactic acid bacteria are presented, according to which active strains of
lactobacilli are selected and identified during screening, which are promising as ferments for
obtaining bioproducts (drinks) of probiotic value. From literary sources, the article presents the
high efficiency and safety of the use of probiotic lactic acid bacteria in use as ferments to produce
fermented milk bioproducts with high antagonistic activity, high bacteriocin-producing activity,
high adhesive activity, flavoring properties, and synthesis of vitamins. Thus, studies on the
creation of fermented milk products with a specific composition and properties will give the
product therapeutic and prophylactic properties due to the inclusion of probiotic strains in their
composition. The development and creation of new domestic starter cultures in Kazakhstan is an
urgent area based on strains of lactic acid bacteria isolated mainly from natural local national
fermented milk products, as well as the development of combined therapeutic and prophylactic
products (drinks) with the use of probiotics and vitamin-mineral substances.
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Introduction

Lactic acid and probiotic microorganisms are of great importance for the food industry because
they occupy a key position in the production of lactic acid products (yogurt, kefir, yogurt, acidophilus).

Lactic acid bacteria (LAB) are functional starter cultures in the food and dairy industry and are
also considered a source of energy for biotechnology and fermentation. Due to its wide application in
food and medicine, over the past several decades, intensive research and development has been carried
out around the world to understand genomic and metabolic aspects [1].

The most important and popular probiotic crops that make up many drugs and dairy products
are lactobacilli and bifidobacteria [2]. Species of bifidobacteria Bifidobacterium adolescentis, B. animalis, B.
bifidum, B. infantis, B. longum, B. breve, and B. thermaphilum are widely used as probiotics [3]. And also,
some strains of some species of Streptococcus, Lactococcus, Enterococcus, Bacillus, and Sacharomyces [4].

One of the important and promising directions in microbiology is the search for new strains of
lactobacilli for the design of biological products [5].

The probiotic bacteria that makeup probiotics are living microorganisms that, when used in
adequate amounts, benefit the health of the host [6]. The term "probiotic" is the opposite in meaning to
"antibiotic". A side effect of antibiotics is the destruction of beneficial internal microflora. Probiotics
restore the microbial balance in the human body [7-8].

In recent years, due to the difficult environmental and economic situation in the country, there
has been a sharp jump in the incidence of diseases in adults, adolescents, children, covering such
diseases of the century as diabetes, stomach ulcers, cardiovascular diseases, congenital anemia in
newborns, etc. In this regard, to increase the body's resistance to the effects of adverse environmental
factors and preserve the human gene pool, great attention should be paid to the organization of
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preventive and therapeutic nutrition, the creation of a new generation of food products designed to
slow the aging of the body, bind, neutralize and remove harmful substances from the body, preventing
the development of diseases [9].

In Kazakhstan, according to doctors, from 75 to 90% of citizens are susceptible to dysbiosis - a
violation of the normal intestinal microflora [10]. In this regard, the development of ferments based on
probiotic strains for the preparation of fermented milk products (drinks) that can normalize the human
intestinal microflora and have a regulatory effect on the body as a whole and its individual organs is
becoming relevant.

Therefore, when screening probiotic microorganisms for a biological product, the most important
properties of bacteria should be high antagonistic properties, high bacteriocin-producing activity,
synthesis of aromatic substances, vitamin-forming ability, adhesive properties. The above biological
properties of lactic acid bacteria are the foundation for the development and creation of fermented milk
products (drinks) of probiotic value.

Discussion

Antimicrobial properties of lactic acid bacteria

Antibiotically active microorganisms that develop during the production of fermented milk
products can suppress unwanted microflora and accumulate antibiotic substances in them [11].

The role of probiotics in human health improvement, as well as their effectiveness, has been
shown in many studies, for example, in the treatment of intestinal disorders [12-13]. Some studies have
shown their ability to inhibit gastric colonization and the activity of Helicobacter pylori bacteria, which
cause gastritis, gastric ulcer, and cancer [14]. It has been proven that probiotics reduce the risk of
developing certain types of cancer and hypertension, regulate the state of the genitourinary tract [15-17].

Lactic and acetic acids produced by probiotics enhance the effect on pathogenic bacteria due to
the toxic effect and stimulation of intestinal motility. For example, it was shown that the strong
antimicrobial activity of L. rhamnosus GG against S. typhimurium is due precisely to the accumulation of
lactic acid [18]. The positive effect depends not only on the number of probiotic microorganisms in the
product but also on the strain itself. The selection of strains according to their productive properties is
an important aspect of the development of therapeutic and prophylactic products of probiotic value
[19].

Lactic acid bacteria can inhibit the growth of pathogenic strains and improve human health [20],
they are able to release various acids (formic, acetic, and propionic) [21-23].

The antimicrobial effect of lactobacilli is due to the complexity of their antagonistic properties and
is determined by one of the important properties to produce lysozyme. Lysozyme-synthesizing strains
acquire certain selective advantages in the intestine. Lysozyme used in medicine is a natural antibiotic
[24].

Probiotic lactic acid bacteria strengthen the epithelial barrier by inducing mucin secretion [25],
activating cytoprotective heat shock proteins [26-27], and preventing epithelial cell death [28].

B. adlescentis MC-42 strain was distinguished by high acid-forming activity. The strain has a
complex of productive qualities (high resistance to phenol, bile, sodium chloride, acidic and alkaline
reactions of the medium, high acid-forming activity, high antagonistic activity against pathogenic
microorganisms) [29].

Lactobacilli produce lactic acid, hydrogen peroxide, volatile fatty acids, polysaccharides,
acetaldehyde, diacetyl, carbon dioxide, some of which are used as antimicrobial drugs [30-31].

Propionic acid bacteria are used in the manufacture of cheeses. In the process of their vital
activity, propionic acid and its salts are produced, which are mold antagonists [32].

Bacteriocins are a large family of peptides secreted by bacteria that have bactericidal activity and
act against other strains of the same species or closely related species [33-34].
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Lactic acid bacteria, which are part of fermented milk products, have a bactericidal effect against
pathogenic and opportunistic microbes due to their ability to produce specific 15 antibiotic substances -
bacteriocins [35]. Gueimonde M. and other authors note that they are immunomodulatory antibacterial
complexes with thermal and acid resistance but differ from antibiotics by their sparing effect on normal
microflora [36].

Lactic acid bacteria are producers of a huge number of antibiotic substances belonging to different
classes of chemicals. The group of bacteriocins is the best-studied, since bacteriocins, due to their non-
toxicity, are the most promising candidates for the development of a new generation of antibiotic drugs
with probiotic properties [37]. Bacteriocins are in demand by the industry as safe and specific bio-
preservatives [38-39]. Many bacteriocins of this group of bacteria have successfully proven themselves
as bio-preservatives for fermented milk products [40—41]. The main directions of more effective use of
bacteriocins in order to increase the shelf life of food products are in the use of their mixtures, the
inclusion of bacteriocins in packaging materials, their combination with other preservatives. The
effectiveness of bacteriocins is determined by the activity of their producers [42-43].

Bacteriocins from lactic acid bacteria are divided into two groups. Representatives of the first
group are characterized by a narrow spectrum of antibacterial action - they cause the death of
organisms close to the producer organism. This group includes lactocin B and F-27, amilovorin,
pediocin N5P, thermophilin A, curvacin A, amilovorin 471, enterococcin. Bacteriocins belonging to the
second group inhibit the growth of many types of gram-positive microorganisms, including Listeria
monocytogenes, Clostridium botulinum, Clostridium sporogenes, Staphylococcus aureus, Pediococcus acidilactici,
Bacillus spp, Enterococcus faecalis [44].

Producers of these bacteriocins are used as a starter culture in various food industries. The
resulting bacteriocin ensures the dominance of the desired microflora and the suppression of extraneous
microflora.

To obtain a starter culture in the manufacture of yogurt with new characteristics, Streptococcus
salivarius, which forms bacteriocin, was used. The process of obtaining a starter culture based on the
indicated bacteria in combination with Lactobacillus delbrueckii is described. It was noted that the product
does not deteriorate during storage and transportation [45].

Nisin is licensed as a food preservative (E234) and is recognized to be safe by the Joint Food and
Agriculture Organization/World Health Organization (FAO/WHO) Expert Committee on Food
Additives [46].

Oral administration of Lactobacillus acidophilus LB to mice protected animals from Helicobacter
pylori infection [47], the administration of L. johnsonii LAl supernatant to adult patients and
schoolchildren with identified H. pylori carriers significantly improved their well-being and led to a
significant value of urease production - a sign used to detect this pathogenic [48].

Lactic acid microorganisms such as lactobacilli, Lactis, and thermophilic streptococcus inhibit
food spoilage and inhibit the activity of pathogenic bacteria while maintaining the nutritional properties
of the product over a long shelf life [49-50].

Thus, antimicrobial compounds synthesized by lactic acid bacteria, which are used for the
preparation of fermented milk products (drinks), are of scientific and practical value. When selecting
promising strains for creating a fermented milk product based on them, the prophylactic value is the
ability of lactobacilli to inhibit the growth and reproduction of pathogenic and opportunistic
microorganisms.

Aroma-forming substances of lactic acid bacteria

Some lactic acid bacteria determine the aroma and taste of fermented milk products, such as
aroma-forming streptococci (Streptococcus diacetilactis, Streptococcus citrovorus, and others), and form
carbon dioxide, acids, and aromatic substances [32].

It was found that Bifidobacterium lactis achieves a high number of cells, which improve the taste of
products and are resistant to an acidic reaction of the environment, as a result of which they have high
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adhesive properties, i.e. survival in the gastrointestinal tract during microbial transformation [32].

Aroma-forming bacteria release in dairy products an increased number of volatiles, acids (acetic
and propionic), and aromatic substances (esters, diacetyl). Mesophilic lactic acid streptococci provide
active acid production and clot formation [51].

At present, lactobionic acid is of particular interest to scientists in the dairy industry. This is a new
generation polyoxyacid, which is formed because of the oxidation of lactose disaccharide (milk sugar)
and consists of galactose and gluconic acid molecules linked by an ester bond. Japanese scientists found
that the acetic acid bacterium Acetobacter Orientalis, isolated from traditional Caucasian fermented milk,
synthesizes lactobionic acid [52]. In the food industry, lactobionic acid is aimed at eliminating bitterness
and improving the aroma, taste characteristics of starters, reducing the duration of fermentation of
fermented milk products [53].

The exotic aroma and flavor of kefir, a refreshing feature, and slightly acidic taste are the result of
the coexistence of yeast and LAB in a symbiotic association, and depend on the diversity of the
microbiota of each kefir grain [54].

Aroma-forming bacteria are important in the formation of the taste, the pattern of the cheese due
to the heteroenzymatic breakdown of milk lactose and citrates to form volatile organic compounds and
CO2. Cheeses made with such starter cultures are distinguished by a more pronounced taste, aroma,
and characteristic pattern with regular-shaped eyes.

These properties are especially inherent in microorganisms of the genus Leuconostoc ssp, which are
capable of active production of carbon dioxide, diacetyl, acetic acid, and other flavoring and aromatic
components. The use of leukonostoks in the composition of starter cultures for Dutch cheese is
evidenced by the data on the relatively higher resistance of these microorganisms to bacteriophages, as
well as on their transformation of acetaldehyde into ethanol, which prevents the formation of a sharp,
tart aftertaste [55].

Consequently, from the above, it has been established that lactic acid bacteria contribute to the
improvement of the organoleptic properties of a fermented milk product (drink).

Vitamin-forming ability of lactic acid bacteria

Bifidobacteria perform a vitamin-forming function, synthesize several essential amino acids, and
improve the indicators of protein, lipid, and mineral metabolism [56].

Microorganisms Streptococcus lactis 6 and Streptococcus thermophiles K-2 synthesize two vitamins:
pantothenic acid and biotin [57].

The presence in their cells of active components - glycoconjugates, which include various
glycoproteins, polysaccharides, glycolipids, compounds with lipoteichoic acids and proteins, have
immunostimulating and antitumor activity.

Sometimes probiotics are involved in processes that the human body cannot regulate. For
example, replenishment of lactase deficiency indigestion [59].

Some species (Propionibacterium shermanu) are used to obtain vitamin B2 [32].

Many industrially important LAB such as L. lactisand S. thermophilus have the ability to
synthesize folate [60].

A kefir product has been developed based on a combined starter culture of kefir fungi and
propionic acid bacteria Propionibacterium freudenreichii subsp. shermanii. The invention makes it possible
to increase the antibiotic and antimutagenic activity, increase the number of vitamins B1, B2, B6, and
enrich the product with vitamin B12 [61-63].

From the analysis of literary sources, it was found that the revealed ability of certain strains of
lactic acid bacteria to synthesize vitamins suggests the possibility of their use as starter cultures in the
production of fermented milk probiotic products (drinks).
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Adhesive properties of lactic acid bacteria

Among the important properties of probiotic microorganisms are adhesiveness or adhesive
ability, which is a strain-specific trait. The ability of probiotic strains to attach to the intestinal
epithelium depends on their ability to synthesize special substances - adhesins. These can be lectins or
lectin-like compounds tightly bound to a bacterial cell, or protein-lipoteichoic complexes that are
separated from the bacterial cell wall into the environment and protect epithelial cells from the fixation
of pathogenic and opportunistic microbes on them [64-65].

Research by Singh T.P. et al. experimentally demonstrated that strains of the genus Lactobacillus
exhibit adhesive properties that allow them to inhibit the adhesion of bacterial pathogens to host cells
[66]. In a study by Taverniti V. and Guglielmetti S. it was shown that L. helveticus inhibits the adhesion of
E. coli [67].

The presence of many adhesive factors allows bifidobacteria to dominate and compete with
pathogenic microorganisms in intestinal microbiocenosis [68].

The adhesiveness of probiotic bacteria is one of their important properties, along with such
properties as antagonistic activity against enteropathogens, immunomodulation, etc. [69].

The adhesiveness of bacterial cells is one of the mechanisms of protective action. Due to adhesion,
lactic acid bacteria can successfully compete with enteropathogenic bacteria for binding receptors for
epithelial cells of the mucous membranes [70].

It is known that spontaneously formed bacterial biofilms are characterized by high adhesive
properties. Biofilms represent a natural immobilization of cells with colonization resistance [71-72].

Bacterial adhesion to epithelial cells is a complex multifactorial process that can include
nonspecific physicochemical interactions or interactions between complementary molecules on cell
surfaces. Complementary interactions, unlike physicochemical ones, form stronger bonds and provide
irreversible binding of cells with epithelial cells [73]. These interactions are provided through adhesins,
which in lactobacilli can be represented by teichoic and lipoteichoic acids of the cell wall [74],
exopolysaccharides with an affinity for enterocyte receptors [75], or a whole complex of cell surface
proteins [76].

Thus, highly adhesive bacteria that are part of fermented milk products (drinks), in comparison
with bacteria with a low level of adhesion, are more efficiently fixed on the surface of colonocytes,
reducing the likelihood of attachment of opportunistic microorganisms, stimulating the growth of
intestinal normal flora, improving digestion and intestinal motility. Highly adhesive bacteria, in
comparison with low-adhesive bacteria, are more effective in stimulating the phagocytic activity of
immunocompetent cells that provide an immune response. All these factors have a positive effect on the
growth and development of the whole organism, on its resistance to infectious agents, and provide a
growth-stimulating effect.

The use of fermented milk products of prophylactic value enriched with lactic acid bacteria and vitamin and
mineral substances

Analysis of the health status of the population in recent years shows a significant increase in
diseases, which include obesity, diabetes, atherosclerosis, cardiovascular, oncological, and other
diseases. The imbalance of macronutrients observed in the diet of most of the population, the deficiency
of animal proteins, biologically active compounds, vitamins, and minerals complicates this problem and
determines the relevance of the prevention and prevention of many diseases with the help of functional
food products [77].

The main technology of functional food products is a modification of traditional products,
providing an increase in the content of useful ingredients in their composition to a level corresponding
to physiological consumption rates (10-15% of the average daily requirement) [78].

One of the most promising directions in the development of functional nutritional dairy products
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is the use of probiotics and prebiotics in their composition, which have a positive effect on human
health due to the formation and normalization of intestinal microbiocenosis. Of interest are products
with synbiotic properties, enriched with the main representatives of normal intestinal microflora
(bifidobacteria, lactobacilli, etc.) and containing prebiotic substances that selectively stimulate the
growth and metabolism of probiotic microorganisms specific to the human body [79].

Fermented milk products contain extremely beneficial lactic acid bacteria. The most optimal are
dairy products enriched with vitamins and microelements. They improve immunity, help fight colds
and prolong life [80].

In many countries of the world, the effectiveness of fortification of food fortification with
micronutrients has been proven. The joint work of scientists from the UK and Slovakia confirms that the
regular use of a combination of probiotics (Lactobacillus acidophilus CUL21, Lactobacillus acidophilus
CUL6O, Bifidobacterium bifidum CUL20 at a concentration of 1.25x1010 CFU) and vitamin C can be used
to prevent and treat upper respiratory tract infections in children 3 -6 years. Also, such a combination
can lead to an improvement in the quality of life and a reduction in health care costs [81].

Scientists have developed formulations and technology for new types of drinks "Original" and
"Pumpkin" with high probiotic properties and have carried out their experimental-industrial
approbation in the conditions of Anmar Kft. NPF "SunLand" (Hungary) and UNIK "Technologist" of the
Kuban State Agrarian University. And developed formulations and technologies for new types of
desserts with bifidogenic properties based on fruit and vegetable purees, pectin, and sodium alginate;
their experimental-industrial approbation was carried out in the conditions of LLC firm "Kaloria" (st.
Staroderevyankovskaya, Kanevsky district) [82].

In Kazakhstan, because of experimental and analytical research, a technology to produce bio
yogurt based on goat milk has been developed. The production process is carried out according to the
traditional technology: preparation of raw materials, normalization, pasteurization, homogenization,
cooling, fermentation, mixing, filling, filling, storage.

Mixed composition goat / cow milk (70/30) was warmed up to (35 + 1) ° C, then normalized. The
normalized mixture was pasteurized at (71 + 2) ° C, cooled to the fermentation temperature of (40 + 2) ©
C, and the starter culture Bifidobacterium breve, Bifidobacterium infantis, Bifidobacterium longum,
Lactobacillus acidochillus, Lactobacillus bulgaricus, Lactobacillus paracasei, Streptococcus thermofillus, pectin
«GENU» type LM-106 AS-YA in the amount of 0.5%, the prebiotic lactitol in the amount of 1%. The
mowing process was carried out within 6-8 hours. At the end of the fermentation process, flavoring
fillers (pineapple, mango, kiwi) were added [83].

In the conditions of the laboratory "Microbiology and Biotechnology" InEU, a method to produce
a fermented milk drink with prebiotics was developed (Patent RK No. 4271, class A23C 9/12,
04.09.2019). The objective of the present invention was to develop a method to produce a fermented
milk synbiotic drink containing a prebiotic capable of stimulating the growth of beneficial
microorganisms and ensuring their high survival rate in the human gastrointestinal tract. A fermented
milk drink comprising pasteurized milk, a starter culture, a prebiotic, and a filler, according to the
invention, contains Lactobacillus acidophilus and Streptococcus thermophilus as a starter culture, in a 1:
1 ratio, as a prebiotic - lactulose, a decoction of oats from whole grains, as a filler - natural jam from
cherries [84].

Among the many lactic acid bacteria, the L. acidophilus 317/402 strain isolated by L.A. Yerzinkyan
more than 50 years ago, based on which the fermented milk product "Narine" was further developed.
"Narine" is used for medical nutrition, both for adults and children; the leaven is also useful for such
diseases as tonsillitis, pneumonia, diabetes mellitus, infections after surgery [85].

The direction of development of dairy products with the use of whey and its constituents [86],
fermented milk products with synbiotic properties, containing a complex of probiotics and prebiotics
[87], with fructose [88], lactulose [89], oligofructose [90] and other functional additives.
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Thus, the analysis of scientific literature on the development of combined therapeutic and
prophylactic milk-based products (drinks) with the use of probiotics, vitamin-mineral premixes is an
urgent area that is becoming increasingly popular on the market among consumers, being a source of
many substances necessary for humans.

Conclusion

Summarizing the above, an actual approach for the search for new highly active strains of lactic
acid microorganisms that are promising as ferments for obtaining fermented milk products (drinks) of
probiotic value is the isolation of cultures of microorganisms from fermented milk products and the
study of their antimicrobial and biological properties.

When selecting probiotic microorganisms to obtain a bioproduct, they must have the following
properties: be non-pathogenic and non-toxic; maintain the stability of the composition and viability
during the entire storage period; consist of living cells with a high adhesive and antagonistic ability to
pathogenic and opportunistic microorganisms; do not suppress the normal intestinal microflora; have a
pleasant smell and taste characteristic of lactic acid bacteria, and also enrich the product with vitamins.

The development and creation of new domestic starters in Kazakhstan based on strains of
lactobacilli isolated mainly from local national dairy products are currently relevant and will
qualitatively affect the general level of health of the local population.

Thus, the analysis of the literature data allows us to conclude that probiotic lactic acid bacteria
have several positive qualities and are recognized as completely safe, which contributes to the overall
health of the human body. This is due to a few antimicrobial properties (antagonistic and bacteriocin-
producing activity), high adhesive activity, aroma-forming properties, and synthesis of vitamins. And,
the development of combined fermented milk products (drinks) of prophylactic value using lactic acid
bacteria enriched with vitamin and mineral substances is a promising direction for the development of
the food production sector in Kazakhstan.
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I''H. Bucenosa, I'K. Aburaesa, A.K. Tysakosa, 3.C. Capmyp3nsa
KP BI'M 'K «Muxpoopzariusmepdit, pecnyoruxarvik koarexyuscvr» LLIDKK PMK,
Hyp-Cyaman, Kasaxcman

IIpodnaakTnKaablK MaKcaTTa¥Fbl AILITBLAFAH CYT OHIMAEpPiH OHAipyae NepCcreKTUBAAbI
CYT KBIIIKbIABI OaKTepysidapbIHbIH HeTisri 6110 10TUsABIK KacueTTepi

Anparna. Makasaga mpoduaakTHKaABIK MakcaTTa alllbITBIAFaH CYT ©HiMAepiH (CychIHAAp)
OHJipyJde CYT KBIIIKBIABI OakTepusdapblH KOAJ4aHy Typaabl akmnapar OepiareH. IIpoOuornmkaanik
MaHbBI3EI Oap OmoeHimaepai (CychlHAApAbI) aAy YIIiH aIIBITKBl  peTiHAe IepCcHeKTUBaAbl
AaKkToDaKkTepuslapablH OeaceHai INTaMMAAphbl ipiKTeAill, CKPUMHMHI Ke3iHJAe aHBIKTaAaThIH CYT
KBIIIIKBLABI OaKTepusilaphIHBIH MaHbI3 bl MUKPOOKA KapChl >KoHe OMOA0TUAABIK KaceTTepi YChIHBLAFaH.
92e01 Ke3aepAeH >KOFapbl aHTarOHMUCTIK OeaceHAiairi, >Korapbl OaKTepUOLUMHALI ©HAIpy OeaceHAiairi,
JKOFaphl aAre3usAAbIK, OeAceHAiairi, Xom MicTi KacueTTepi >KoHe JopyMeHJAep CUHTe3i Oap alIbIThLAFaH
CYT OMOIPOAYKIIMsAAPBIH aAdy YIIiH alIbITKbl peTiHAe IaligalaHyda ITPOOMOTUKAABIK CYT KbIIIKBLABI
DakTepusAAapbIH KOAAaHYABIH JKOFaphl TMiMAiAiri MeH KayiricizAiri atan etiaai. Ocplaaiiia, 6eariai Gip
KYpaMbI JKoHe KacueTTepi Oap  aIIbBIThIAFAaH CYT ©HiMAepiH JKacay OOIbIHIIA  3epTTeyaep
IIpOOMOTUKAABIK IITaMMAAapAbl KOCY apKblABl OHIMIe eMAiK JKoHe MpopuAaKTUKaAbIK KacueTTep
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G.N. Bissenova, G.K. Abitaeva, A.K. Tuyakova, Z.S. Sarmurzina

Oepeai. Herisinen, TaOury >KepriaikTi yATTHIK alllbIFaH CYT ©HiMAepiHeH O©AiHIeH CYT KBIIIKbLABI
DakTepusAlapbIHBIH INTaMMJapbl Herisinge Kasakcranga >kaHa OTaHABIK YVMBITKBIHBI 93ipaey >KoHe
’Kacay, COHJail-aK, IIpOOMOTHUKTep MeH BUTaMMH-MMHepaAAbl 3aTTapAbl NalijadaHa OTBIPBII, apadac
eMAiK-TIpoPNAaKTUKAABIK, ©eHiMAepai (cychiHAapAb) o3ipaey KasakcraHaarbl ©3eKTi OarbIT OOABIII
TaObLAAABI.

Tyitin ce3aep: CyT KBIIIKBLAAB OakTepusaap, HPOOMOTUKTEP, aHTAarOHMUCTIK OeaceHAiliK,
DakTepuoIH ©HAIpYy DeaceHAiAiri, XOII MiCTeHAIpTiI 3aTTap, aAre3ns, YbITKbL.

I''H. bucenosa, I'K. Aburaesa, A K. Tysakosa, 3.C. Capmyp3una
PI'TI na ITXB «Pecnybaukarckas koarekyus muxpoopeariusmos» KH MOH PK,
Hyp-Cyaman, Kasaxcman

OcHOBHBIE OM10AOTITYECKIIE€ CBOVICTBA MOAOYHOKVICABIX 6aKTepI/H7I, IIepCIIeKTVBHbBIX B
IIpOMN3BOACTBE ITOAYI€HMSI KMCAOMOAOYIHbBIX ITPOAYKTOB l'IpO(l)I/IilaKTI/I‘-IeCKOI‘O Has3Ha4YeHUs1

Annorams. B ganHOI cTaTthe IpejcTraBaeHa MH(pOpMaIysa O INPUMEHEeHUU MOAOYHOKMCABIX
OaxTepnii B IPOM3BOACTBE ITOAy4YeHMsI KMCAOMOAOYHBIX ITPOAYKTOB (HAIIMTKOB) IPOPUAAKTUIECKOTO
HazHaueHus. IlpejicTraBaeHpl BaKHbIE aHTUMMKPOOHBIE U OMOAOTMYECKNE CBOJCTBA MO/JOYHOKMCABIX
OakTepmii, II0 KOTOPBIM OTOMPAIOTCS ¥  BBIABASIOTCA IPU CKPUHMHIE aKTUBHBIE IIITAMMBI
AakToOaKTepuil, IepCIIeKTUBHbIe B KayecTBe 3aKBaCOK AAs IOAy4eHus OMOIIPOAYKTOB (HAaIIMTKOB)
IIpOOMOTNYECKOTO 3HaueHusA. B aAmTepaTypHBIX MCTOYHMKAX OTMeueHa BbICOKas D(PPeKTUBHOCTb U
0e30I1acHOCTh IIPMMeHeHUs HPOOMOTNYECKMX MOAOYHOKMCABIX OaKTepuil NPy MCIOAb30BaHUM B
KauyecTBe 3aKBaCOK AAs IIOAy4YeHMsI KICAOMOJOYHBIX OMOIIPOAYKTOB, 004a4alONIUX BBICOKOM
AHTATOHVMCTIYECKON aKTUBHOCTBIO, BBICOKONM OaKTepMOIMHIIPOAYLIMPYIOIIel aKTMBHOCTBIO, BBICOKON
aATe3VBHOM aKTMBHOCTBIO, BKYCOBBIMI apOMaToOOpasylOIIMMI CBOMCTBAMMU ¥ CHHTE30M BUTaMIUHOB.
Taxknm oOpasom, nccaeaoBaHms O CO34aHUIO KMICAOMOAOYHBIX IIPOAYKTOB C OIpeAeAeHHbIM COCTaBOM
U CBOVICTBAMM NPUAAAYT IPOAYKTY AedeOHO-ITpOopUAaKTUIeCcKe CBOJCTBA 3a CYeT BKAIOUEHMS B X
cocTtaB IpOOMOTHMYECKMX INTaMMOB. PaspaboTka M co3saHMme HOBBIX OTeJYeCTBeHHBIX 3aKBacOK B
Kasaxcrane Ha OCHOBe IIITAMMOB MOAOYHOKMCABIX OaKTepmil, BBIAEAEHHBIX IIPEeMMYIeCTBeHHO U3
HaTypaAbHBIX MECTHBIX HAIIMOHAABHBIX KMCAOMOJOYHBIX IIPOAYKTOB, a TakKXe pa3paOoTKa
KOMOVHMPOBaHHBIX  Ae4eOHO-TPOPUAAKTNYECKMX IHPOAYKTOB  (HAaIIUTKOB) C  MCIIOAb30OBaHMEM
IIPOOMOTUKOB ¥ BUTaMUHO-MUHEPAAbHBIX BeIeCTB, SBASIOTCA aKTyaAbHBIM HallpaBA€HUEM B
Kazaxcrane.

KaroueBbie ca0oBa: MOAOYHOKMCABIE DakTepuy, IPOOMOTUKY, aHTarOHMCTUYECKas aKTMBHOCTD,
DaKTepMOIMHIIPOAYIIMPYIOIIas aKTUBHOCTh, apOMaTOOpasyIoIe BelllecTsa, aAre3ns, 3aKkBacKa.
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