BUoIorus
BIOLOGY

DOI 10.31489/2020BMG2/6-16

UDC 616.003.725

Zh.T. Amirkhanova?, R.T. Bodeeva!, S.B. Akhmetova?, A.R. Kushugulova®

'E.A. Buketov Karaganda State University, Kazakhstan;
2Medical University of Karaganda, Kazakhstan;
3Laboratory of human microbiome and longevity, Nazarbayev University, Nur-Sultan, Kazakhstan
(E-mail: janerkeamir@mail.ru)

Study of biological properties of Lactobacillus helveticus strains
isolated in the Karaganda region for the design of the consortium

In the leading scientific centers of the world, research in the field of microbiology of dairy products for healthy
nutrition production and probiotics containing live cultures of lactic acid bacteria, which are antagonists of
various representatives of opportunistic-pathogenic and pathogenic microflora of the human intestinal tract,
becomes particularly relevant. The effectiveness of probiotic preparations and products of milk functional nu-
trition depends primarily on the properties included in their species of different strains of bacteria. In this con-
nection, at present the priority is given to the study of lactic acid strains isolated from natural sources, having
high probiotic activity. One of the main components of starter cultures for dairy products and probiotic drugs
is most often bacteria of the genus Lactobacillus. This article presents the study of morphological, culture
properties, acid-forming ability, antibiotic sensitivity Lactobacillus helveticus isolated in the Karaganda region,
having antagonistic activity towards test strains: Staphylococcus aureus NCTC 12973/ATCC ® 29213 ™
Escherichia coli NCTC 12923/ ATCC® 8739™, Salmonella typhimurium NCTC 12023/ ATCC® 14028™
Pseudomonas aeruginosa NCTC 12903/ ATCC® 27853™ Klebsiella pneumonia NCTC 9633/ ATCC®
13883™. The use of modern microbiological methods allowed screening of isolated cultures and selecting of
biological active strains: Lactobacillus helveticus-17, Lactobacillus helveticus-20, Lactobacillus helveticus-14,
Lactobacillus helveticus-15. According to the obtained results, strains Lactobacillus helveticus promising ap-
plicants for the consortium Lactobacillus spp. And it makes possible to judge the competitiveness of these
strains.

Keywords: cultivation, strain, Gram color, Lactobacillus helveticus, antagonistic activity, acid formation activ-
ity, antibiotic sensitivity.

Introduction

Today the market of Kazakhstan uses various compositions of probiotic cultures to prepare probiotics
and functional food products. The effectiveness of probiotic preparations and functional food products depends
primarily on the properties included in their species of different strains of bacteria.

One of the main components of starter cultures for similar products is most often bacteria of the genus
Lactobacillus [1].

Bacteria of the genus Lactobacillus are Gram-positive, non-pore-forming, fixed sticks, bond or optional
anaerobes, with high enzymatic activity. They are very demanding to food sources and need rich complex
nutrient environments. Acid resistance of lactic acid sticks is their hallmark. Lactic acid stick growth in alkaline
and neutral medium is slowing down. The second distinctive feature of lactic acid sticks is their alcohol re-
sistance. Lactic acid sticks are able to reproduce in nutritional substrates at high concentrations of alcohol.

Lactobacteria form round, smooth, convex with flat edges, opaque and non-pigmented colonies on nutrient
medium. They well grow on the semi-fluid nutrient medium containing 0.15-0.75 % of concentration of an agar.
The agar creates the low oxidation-reduction potential of the environment and microaerophilic conditions.
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Lactic acid sticks differ in their biochemical and physiological properties. Lactic acid sticks have a brood-
ing type of metabolism, cleave carbohydrates, and at least half of the carbon of the end products of fermentation
is lactate. Lactobacteria are found in conditions of excess carbohydrates: for example, in foods (lactic acid
products) and substrates of vegetable origin. In addition, they occupy many niches inside (normal phlora) and
on the surface of the human body [2].

The importance to the organism of these bacteria lies in their metabolic functions; they can suppress the
growth of various pathogenic and opportunistic microorganisms by creating an acidic medium due to the pro-
duction of lactic and acetic acid, hydrogen peroxide, ethanol as a product, etc. [3].

Bacteria of the genus Lactobacillus have always attracted and attracted the attention of scientists and
researchers around the world due to their great practical value. To date, the general biological properties of
certain species of the genus Lactobacillus have been studied in detail by scientists and researchers abroad, CIS
and Kazakhstan.

On the study of biological properties and correct identification of lactobacilli, the works of scientists and
researchers in this field from Kazakhstan are devoted: K.Kh. Almagambetov, A.R. Kushugulova, 1.S. Savit-
skaya, S.A. Saduahasova, etc. [4-5].

Although the study of the biological properties of lactobacteria strains cannot be considered complete:

— First, it is very likely that the biological properties of lactobacteria will change during long-term storage
as industrial crops.

— Second, the physiological variability of human disease agents has often been observed recently, and
many studies have shown an increasing virulent of opportunistic strains. Therefore, the antagonistic effects of
lactobacteria on opportunistic strains may also change and require adjustments.

— Third, variability of opportunistic bacteria also affects the increase of antibiotic resistance. The pro-
duced resistance, supplemented by plasmid transmission to sensitive strains, occurs in bacteria faster than
expected, a trend that undoubtedly affects lactobacteria as well. However, it is necessary to constantly study
the antibiotic resistance of lactobacteria, as already existing antibiotics are constantly being improved and new
antibiotics are being created.

— Fourth, lactobacteria are largely naturally resistant to a range of antibiotics, allowing them to be used
as a probiotic in the process of antibiotic therapy. Since, when taking probiotics, lactobacteria enter into the
human body in the state of antibiosis, it undoubtedly affects their biological properties [6]. Therefore, accord-
ing to literary data, it was concluded that under the action of gastric juice and bile probiotics lose more than
90 % of their activity even before entering the intestine directly. It is a disadvantage which is considered in-
sufficient resilience when exposed to factors such as temperature, bile salts, etc.

Therefore, the study and influence of various factors on the growth and biological properties of lactobac-
teria is relevant. The aim of the research is to study biological properties in order to design a consortium of
lactobacteria isolated in the Karaganda region with the most optimal characteristics.

There were isolated 6 strains of lactobacteria from milk product (cheese, brynza, suluguni- cooked at
home) produced in the Karaganda region (in vitro study). The tests were carried out in accordance with aseptics
regulations.

Methodology

Sampling: At the intended sampling site, the surface of cheese, brynza, suluguni was burned by heated
scalpel. A sterile probe was inserted obliquely into the middle of the head at 3/4 of its length. From a piece of
cheese on the probe, 15 gm of cheese was taken with a sterile spatula and placed in a sterile petri dish. After
10 g of cheese was weighed on a petri dish, transferred into sterile porcelain mortar with a pestle, and thor-
oughly rubbed [7].

Study of morphological and cultural properties, mobility and test for catalase: Further, ten-fold dilutions
from each product in sterile saline were prepared before sowing, followed by seeding on petri dishes with agar
MRS medium. The plates were cultured at 37 °C for 2 days. After incubation, 18 strains of lactic acid bacteria
were isolated from the milk product (cheese, brynza, suluguni), of which 6 isolated colonies were typical of
lactobacilli, assessed through microscope (Gram coloring) and seeded on MRS broth. After 2 days of incuba-
tion control smears were made from all tubes with broth, after which to extract the isolated colonies by ten-
fold dilution method, followed by seeding on Petri dishes with agar MRS medium. Crops were incubated at
37+£1 °C temperature during 48 hours [8; 119].

After incubation, isolated colonies were determined with respect to Gram color, mobility, catalase pres-
ence and identified on MALDI BioTyper.
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To determine the ratio of isolated strains to Gram color, smears were prepared from the colonies, stained
by the Gram method, and microscoped using a digital ocular USB camera ToupcamTM Industrial digital cam-
era, 14 Mpix.

Catalase Activity Test: Catalase activity of cultures was determined about the ability of catalase to de-
compose hydrogen peroxide with the release of gas bubbles. The reaction was set with a daily culture cooled
to room temperature on a sterile slide. An isolated colony taken from the surface of the nutrient medium was
rubbed on glass and a drop of 3 % hydrogen peroxide solution was pipetted. If gas bubbles appeared on the
glass in 30 to 60 seconds, the reaction result was considered as positive. There was placed a test sample in
parallel [9].

The mobility of the isolated cultures was determined by the “crushed drop” method [10; 7].

Grown cultures were identified using MALDI Bio Typer. Samples were prepared by direct transfer of
fresh unit colony to polished steel target MSP 96 (Bruker Daltonik) and dried. The 1pl saturated a-cyano-4-
hydroxy-cinnamic acid (HCCA) matrix solution was coated in 50 % acetonitrile — 2.5 % trifluoroacetic acid
(Bruker Daltonik) and dried at room temperature [11].

Criteria of identification validity were judged by value of coincidence coefficient (Score values) —
2,300-3,000 — highly probable identification of species, 2,000-2,299 — reliable identification of genus, prob-
able identification of species, 1,999-1,700 — probable identification of genus, 1,699-0 — identification failed.

The study of antagonistic activity of antagonist strains in relation of test strains to pathogenic and oppor-
tunistic microorganisms of different groups was determined by method of delayed antagonism. For research
there were used test — stains: Staphylococcus aureus NCTC 12973/ ATCC® 29213™, Escherichia coli
NCTC 12923/ ATCC® 8739™, Salmonella typhimurium NCTC 12023/ ATCC® 14028™, Streptococcus py-
ogenes NCTC 12696/ ATCC® 19615™, Klebsiella pneumonia NCTC 9633/ ATCC® 13883™, Pseudomonas
aeruginosa NCTC 12903/ ATCC® 27853 ™, Streptococcus pyogenes NCTC 12696/ ATCC® 19615™ Can-
dida albicans NCPF 3179/ ATCC® 10231 ™ (stains taken from «Human microbiome and longevity «National
Laboratory Astana” Nazarbayev University).

2-day cultures of lactic acid sticks grown on MRS-1 medium were looped onto Petri dishes with MRS-5
medium. After 2 days incubation at 37 °C, lactic acid stick strains were inhibited by UV rays for 30 minutes.
Then, the surface of the plates was poured with a second thin layer of molten and cooled to +46 °C MRS-5
containing agar 0.7 % and mixed with the suspension test strains (0.1 ml of 1*10° mCFU/ml bacteria test strain
suspension) [12].

Antagonistic activity was judged by the zone of no growth of test strains around the colony of the tested
strain lactobacilli: zero — at the width of the zone of no growth, low — 11-15 mm, average — 16-20 mm,
high 21 mm and more. The study was performed in triplicate and the results were expressed as arithmetic
mean.

Method involves extracting antibacterial factors — complex products, a component of which is a protein
or polypeptide component responsible for bactericidal activity. After inhibition of bacteria by chloroform pairs
or UV rays, semi-liquid agar with test cultures of pathogenic and opportunistic bacteria is laminated followed
by incubation at 37 °C for 18-24 hours. Antibacterial substances delay the growth of test strains and a clear
zone is recorded above the plaque of studied microorganisms on the background of continuous growth [13].

Determination of acid formation activity. Two tubes of each culture were removed and put into a refrig-
erator for rapid cooling to prevent further acid production. Then, 10 ml of culture liquid was added to glass
flasks, and phenolphthalein was added as an indicator 1 drop.

The total acidity was determined by titration of decinormal alkali NaOH, which was added dropwise from
the burette to the retorts with the poured culture liquid until a stable pink stain appeared. The amount of deci-
normal alkali that was used for titration corresponds to the amount of decinormal acid produced in 10 ml of
culture liquid [14].

Data of acid formation activity, expressed in degrees Turner /°T/, was calculated by the formula:

°T=axkx 10,
where a — is the number of milliliters of 0.1M caustic soda solution to be titrated; k — is correction to the
titre of 0.1M caustic soda solution; 10 — is a correction factor for the mass of the analyzed sample.

The sensitivity of probiotic bacteria to antibiotics was determined by disk- diffusion test. From the test
cultures, there were prepared the suspensions conforming to the optical turbidity standard of 5 units (with a
microbial body content of about 1,5x108 CFU/mI), 1 cm® of the culture suspension was applied to each agar
medium dish, uniformly distributed over the surface by lawn method and slightly dried in laminar flow. Fur-
ther, the antibiotic discs of 5 pieces were applied to the surface of the nutrient medium seeded with a suspension
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of lactobacteria cells. Inoculated plates with discs were incubated at 37+1 °C for 48 h. The antibiotic graph
was formed by the diameter of the growth retardation zone of microorganisms. The study was performed in
triplicate and the results were expressed as arithmetic mean.

Results and discussion

Studies carried out on cultural and morphological signs show that they belong to the genus Lactobacillus

(Table 1).
Table 1
Identification of isolated strains by morphological properties, mobility and test for catalase
Symbol . I The name of the strain after | The microscopic drawings
No. of strains Morphological characteristics of cells identification on MALDI-TOF of the isolated strains
1 13 Gram positive and rod-shaped bacteria,| Lactobacillus helveticus — 13 —( /JY
non-motile, bacteria have no spores, \ /
cells are located single, in pairs, in clus- p—— -~ f
ters, or short chains. Catalase-negative : / \( '
/ S
A
2 14 Gram positive and rod-shaped bacteria,| Lactobacillus helveticus — 14
non-motile, bacteria have no spores, sin- & #
gle cells and in pairs. Catalase-negative
\-
N
3 15 Gram positive large rods-shaped bacte-| Lactobacillus helveticus — 15
ria, non-motile, cells arranged in pairs —
or short chains. Bacteria have no spores, Y
Catalase-negative {
4 17 |Gram positive, long thin rods-shaped| Lactobacillus helveticus — 17 | [ <= /TA
bacteria, cells are located single, in clus- 3 ;\V e/
. ! N/ N
ters, or short chains. Bacteria have no (57 i
spores, non-motile. Catalase-negative o TS
/T
: -\
//’\V\/
5 20 Gram positive large rods-shaped bacte-| Lactobacillus helveticus — 20
ria, non-motile, cells arranged short
chains. Bacteria have no spores, Cata- -
lase-negative A \\_\
v/
6 22 |Gram positive, long thin rods- shaped| Lactobacillus helveticus —22 | [\ /,\'/\_“\‘ \
bacteria, cells are located in clusters. [ in N
Bacteria have no spores, non-motile. %o Y
Catalase-negative -

Using a digital ocular USB camera Toupcam™ Industrial digital camera, 14 Mpix, reproduced high-qual-
ity photomicrographs to create a photo atlas of probiotic cultures isolated in the Karaganda region.

Isolated strains on the second day at t —37 °C grow well on MRS nutrient medium (Table 2). These are
optional anaerobe bacteria, micro aerophylles.
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Table 2

Cultural characteristic of selected strains Lactobacillus helveticus

The name of the strain after
identification on MALDI-TOF

Lactobacillus helveticus — 13 [Colonies on MRS agar colonies white, with uneven edges,
are convex, 2-4 mm in diameter, non pigmented

Cultural characteristic of strain Morphology of colonies

Lactobacillus helveticus — 14 |Colonies on MRS agar colonies white small, medium colo-
nies, with uneven edges, are convex, 1-2 mm in diameter,
non pigmented

Lactobacillus helveticus — 15 |Colonies on MRS agar colonies white small, medium, large
colonies, convex colonies with smooth edges, 1-3 mm in
diameter, non pigmented

Lactobacillus helveticus — 17 |Colonies on MRS agar colonies white medium, large colo-
nies, with uneven edges, are convex, 1-4 mm in diameter,
non pigmented

Lactobacillus helveticus -20  |Colonies on MRS agar colonies white small, medium, large
colonies, with uneven edges, are convex, 1-3 mm in diam-
eter, non pigmented

Lactobacillus helveticus — 22 |Colonies on MRS agar colonies white small, medium, large
colonies, with uneven edges, are convex, 1-3 mm in diam-
eter, non pigmented

All cultures were identified using MALDI BioTyper, with Score values ranging from 1.700 to 2.000
indicating a high degree of reliability. All 6 isolated strains were identified as Lactobacillus helveticus.

According to the literature data [15], lactobacilli have high antagonistic activity against pathogenic and
opportunistic microorganisms. They are able to produce substances with antibiotic activity during their growth
and development, the resulting antibiotic substance provides the dominance of lactobacteria and suppression
of pathogenic microflora. Therefore, the use of lactic acid sticks with pronounced antagonistic activity in pro-
duction has practical importance.

For probiotic purposes were used 6 isolated strains of lactic acid sticks in the study. It should be noted
that most isolated strains showed good antagonistic activity. Table 3 and Figures 1-6 show the results of the
study of antagonistic activity of isolated strains.
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Table 3
Antagonistic activity of Lactobacillus isolates against different test-strains
The diameters of the zones of growth inhibition (mm)
. Lactobacillus|Lactobacillus |Lactobacillus|Lactobacillus|Lactobacillus|Lactobacillus
Test strains . . . . . .
helveticus — | helveticus — | helveticus — | helveticus — | helveticus — | helveticus —
15 22 17 20 14 13
Staphylococcus aureus NCTC
12073/ ATCC® 2921 3™ 14+1 16£1 2341 34+2 11£1 13£1
Escherichia coli NCTC 12923/
ATCC® §739™ 0 0 0 19+1 29+2 13+1
Salmonella typhimurium NCTC
12023/ ATCC® 14028™ 0 0 0 21l 311 191
Klebsiella pneumonia NCTC
0633/ ATCC® 13883 ™ 13+1 11+1 32+1 0 0 0
Pseudomonas aeruginosa NCTC
12903/ ATCC® 27853™ 45+3 0 25+l 0 0 0
Streptococcus pyogenes NCTC
12696/ ATCC® 19615™ 0 0 0 0 0 0
Candida albicans NCPF 3179/
ATCC® [023]™ 0 0 0 0 0 0

Figure 1. Antagonistic activity of Lactobacillus
isolates against test-strains Staphylococcus aureus
NCTC 12973/ ATCC® 29213™

Figure 2. Antagonistic activity of Lactobacillus
isolates against test-strains Staphylococcus aureus

NCTC 12973/ ATCC® 29213™

Figure 3. Antagonistic activity of Lactobacillus
isolates against test-strains Salmonella typhimurium
NCTC 12023/ ATCC® 14028™
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Figure 4. Antagonistic activity of Lactobacillus
isolates against test-strains Escherichia coli
NCTC 12923/ ATCC® 8739™
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Figure 5. Antagonistic activity of Lactobacillus Figure 6. Antagonistic activity of Lactobacillus
isolates against test-strains Pseudomonas aeruginosa isolates against test-strains Klebsiella pneumonia
NCTC 12903/ ATCC® 27853™ NCTC 9633/ ATCC® 13883™

The studies revealed that only 6 strains of lactic acid sticks have low antagonistic activity to the test-
strain:
— Staphylococcus aureus NCTC 12973/ATCC® 29213™ — |actobacillus helveticus — 15 —
(14+1 mm), Lactobacillus helveticus — 14 — (11+1 mm), Lactobacillus helveticus — 13 — (13+1 mm).
— Escherichia coli NCTC 12923/ATCC® 8739™ — Lactobacillus helveticus — 13 — (1341 mm).
— Klebsiella pneumonia NCTC 9633/ATCC® 13883™ — Lactobacillus helveticus — 15 — (131 mm),
Lactobacillus helveticus — 22 — (111 mm).
With respect to test strains, the following cultures have average antagonistic effect:
— Staphylococcus aureus NCTC 12973/ ATCC® 29213™ — [ actobacillus helveticus —22 —
(16+1 mm).
— Salmonella typhimurium NCTC 12023/ ATCC® 14028™ — Lactobacillus helveticus —20 —
(19£1 mm).
— Escherichia coli NCTC 12923/ ATCC® 8739™ — Lactobacillus helveticus — 13 — (191 mm).
The following lactic acid stick cultures are active antagonists to test-strains:
— Staphylococcus aureus NCTC 12973/ ATCC® 29213™ — [ actobacillus helveticus —17 —
(231 mm), Lactobacillus helveticus — 20 — (34+2 mm).
— Escherichia coli NCTC 12923/ ATCC® 8739™ — Lactobacillus helveticus — 14 — (29+2 mm).
— Salmonella typhimurium NCTC 12023/ ATCC® 14028™ — Lactobacillus helveticus —20 —
(21£1 mm), Lactobacillus helveticus — 14 — (31+1 mm).
— Klebsiella pneumonia NCTC 9633/ ATCC® 13883™ — Lactobacillus helveticus — 17 — (321 mm).
—Pseudomonas aeruginosa NCTC 12903/ ATCC® 27853™ — Lactobacillus helveticus — 15 —
(45+3 mm), Lactobacillus helveticus — 17 — (25+1 mm).
With respect to test strains, the following cultures were not antagonistic effect:
— Escherichia coli NCTC 12923/ ATCC® 8739™ — Lactobacillus helveticus — 15, Lactobacillus hel-
veticus — 22, Lactobacillus helveticus — 17.
— Salmonella typhimurium NCTC 12023/ ATCC® 14028™ — Lactobacillus helveticus — 15, Lactoba-
cillus helveticus — 22, Lactobacillus helveticus — 17.
— Klebsiella pneumonia NCTC 9633/ ATCC® 13883™ — | actobacillus helveticus — 20, Lactobacillus
helveticus — 14, Lactobacillus helveticus — 13.
— Pseudomonas aeruginosa NCTC 12903/ ATCC® 27853™ — | actobacillus helveticus — 22, Lactoba-
cillus helveticus — 20, Lactobacillus helveticus — 14, Lactobacillus helveticus — 13.
All 6 cultures of lactic acid sticks Streptococcus pyogenes NCTC 12696/ATCC ® 19615 ™ Candida
albicans NCPF 3179/ATCC ® 10231 ™ — showed no antagonistic activity (no growth retardation zones).
Analyzing the experiment for antagonistic activity of isolated lactic acid stick strains, it can be concluded
that Lactobacillus helveticus — 17, Lactobacillus helveticus — 20, Lactobacillus helveticus — 14, Lactobacillus
helveticus — 15 strains have high antagonistic activity.
Acid formation activity formation is a normalized indicator of biological activity of lactobacteria and
accordingly a criterion for selection of lactobacteria strains with high-active probiotic properties. The results
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obtained (Table 4) in the study show good acid-forming ability in most isolated lactic acid stick strains. Strains
of lactic acid sticks, titrated acidity of which varies within 20-80 °T — are considered inactive, 90-110 °T —
medium, and parameter 120 ° T and higher are considered highly active.

Table 4

Acid formation activity formation of Lactobacillus selected strains

Strains of the genus Lactobacillus spp. Results, °T
Lactobacillus helveticus — 13 128,75
Lactobacillus helveticus — 14 131,33
Lactobacillus helveticus — 15 170,47
Lactobacillus helveticus — 17 183,86
Lactobacillus helveticus — 20 187,46
Lactobacillus helveticus — 22 100,94

The resistance of bacteria to antimicrobial preparation is a characteristic feature of a particular strain of
the microorganism and this should be taken into account when selecting cultures, products and preparations
with probiotic properties used in biotechnology. In this regard, we have conducted studies to determine the
spectrum of antibiotic resistance of isolated strains of lactobacteria, to various most common antibiotics in
medical practice. The obtained data on antibiotic sensitivity of lactobacteria are shown in Table 5.

Table 5

Antibiotic sensitivity of Lactobacillus selected strains

The diameters of the zones of growth inhibition (mm)
Antibiotics, pg/disc | Lactobacillus | Lactobacillus | Lactobacillus | Lactobacillus | Lactobacillus | Lactobacillus
helveticus — 13| helveticus — 14 | helveticus — 15 | helveticus — 17 | helveticus — 20 | helveticus — 22
- No zone of in- | No zone of in- | No zone of in-
Benzylpenicillin, 10 33+2 31+1 hibition hibition hibition 37+1
Gentamycin, 10 30+1 3442 21+1 20+1 19+1 35+1
Amoxyclav, 10 32+1 25+1 2242 20+2 18+2 35+1
Tetracycline, 10 33+1 27+2 18+1 23£2 19+£2 41+1
Levomycetin, 10 28=+1 32+1 19+£2 19+1 18+1 39+1
Cefuroxime, 30 3242 25+1 16+2 No zone of in- | No Zone of in- 1542
hibition hibition
Ciprofloxacin, 30 20+1 25+1 14+1 No Zone of in- | No Zone of in- 20+1
hibition hibition
Clindamycin, 10 38+1 30+1 29+1 26+1 20+2 42+1
. No zone of in- | No zone of in- No zone of in-
Colistin, 25 201 hibition hibition 2042 hibition 3042
Metronidazole. 5 No zone of in- | No zone of in- | No zone of in- | No zone of in- | No zone of in- 1041
' hibition hibition hibition hibition hibition

The study found that 5 strains had metronidazole resistant except Lactobacillus helveticus — 22.

Lactobacillus helveticus — 15, Lactobacillus helveticus — 17, Lactobacillus helveticus — 20 strains
showed resistance to benzylpenicillin.

Growth retardation was not observed in Lactobacillus helveticus — 17 strain, Lactobacillus helvet-

icus — 20 cefuroxime, ciprofloxacin.

The following strains of Lactobacillus helveticus — 14, Lactobacillus helveticus — 15, Lactobacillus hel-
veticus — 20 possess resistance to colistin.
Most strains of lactobacilli were sensitive to the following antibiotics: 3 strains to benzylpenicillin,
levomicetin, cefuroxime, ciprofloxacin, colistin, gentamycin, 5 strains to amoxyclav, 4 strains to tetracycline,
all 6 strains to clindamycin.
The following strains of lactic acid sticks showed considerable resistance: Lactobacillus helveticus — 20
to gentamycin, amoxyclav, tetracycline, levomycetin. Lactobacillus helveticus — 17 showed considerable re-
sistance to levomitsetin. Lactobacillus helveticus — 15 showed considerable resistance to tetracycline, levomy-
cetin, cefuroxime, ciprofloxacin.

Cepus «buonorusa. MegmuuHa. Meorpadus». Ne 2(98)/2020
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According to literary data [16], in vitro lactobacteria sensitivity tests are still poorly standardized. The
evaluation of antibiotic sensitivity of these bacteria is extremely difficult because the size of the zones recom-
mended for other bacteria are not applicable to them. To these reasons are added specific conditions of culti-
vation: enriched medium, complex composition of atmosphere, prolonged incubation.

Domestic microbiologists K.Kh. Almagambetov, 1.S. Savitskaya with co-authors do not give the clear
criteria for classification of strains of lactobacilli to sensitive or resistant [17]. Therefore, empirical concentra-
tions in the antibiotic disc (pg/disc) that delayed the growth of at least one of the strains studied were selected
as boundary minimum inhibitory concentrations (MIC).

Conclusions

1. Isolated strains of Lactobacillus helveticus are promising applicants and competitive strains for con-
struction of the Lactobacillus spp consortium.

2. The use of modern microbiological methods allowed screening of isolated cultures and screening of
biological active strains: Lactobacillus helveticus — 17, Lactobacillus helveticus — 20, Lactobacillus helvet-
icus — 14, Lactobacillus helveticus — 15, which will form the basis of a consortium of microorganisms for wide
use in our region. The relevance of the creation of new high-activity consortium based on strains of lactobac-
teria, extracted mainly from local sources, dictates the continuation of this study.
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Study of biological properties of Lactobacillus helveticus strains ...

K.T. Amupxanosa, P.T. boneesa, C.b. AxmeroBa, A.P. Kymyrynosa

Koncopuuym qu3aiinbl ymin Kaparanabl 00J1bICbIHAH 06JIiHT€H
Lactobacillus helveticus mramMmaapbsIHbIH GHOTOTHSIJIBIK KACHETTEPIiH 3epPTTEY

OJIeMHIH JKETEKII FBUIBIMU OPTAIIBIKTAPBIHA aJAMHBIH 1IIEK JKOJIAPBIHBIH [APTTHI-ATOTCH/IK JKOHE MaTo-
TeH1 MUKPO(MIOPACHIHBIH SPTYPJIi OKUIAEPiHIH aHTarOHUC1 OOJIBIN TaOBUIATHIH CYTKBIIIKBLIAB OaKTepUsIap-
JIBIH Tipl JaKbULAAPhI Oap MPOOHOTUKTEPAIL KOHE TYPHIC TAMAKTaHyFa CYT OHIMIEPiH alyAblH MUKPOOHOIOTUS
caJlaChIHJIAFbl 3epPTTEyJIep epeKiIe O3eKTiliKke 1e. [IpoOMOTHKANBIK IpenapaTTap MeH (YHKIMOHAIIBIK CYT
OHIMIEPiHIH THIMALTIT OipiHII Ke3eKTe oapAbIH KypaMbIHa KipeTiH opTypJi OakTepusuiap mTaMaapsl Typlie-
piHiH KacueTTepiHe OaiimanpIcTel. OChbFaH OailyIaHBICTHI Ka3ipri yakbITTa MPOOHOTHKAIBIK OEICEHIUIIT jKo-
Fapbl TAOUFU Ke3JepleH OeNiHreH CYTKBIIIKBUIIBI IITaMAApAbl 3epTTey OolbIHIIA GachMIBIK apTyna. Cyr
OHIMJIepl MEH MPOOHOTHKAJIBIK ITperapaTTapra apHainFaH OacTaIKsl JaKbULIAPIBIH HET13Ti KOMITOHCHTTEpPiHIH
6ipi Lactobacillus TysicTacTbirbiHblH OakTepusiiapsl Gonbin Tabbutansl. Makanaga Staphylococcus aureus
NCTC 12973/ ATCC® 29213™, Escherichia coli NCTC 12923/ ATCC® 8739™, Salmonella typhimurium
NCTC 12023/ ATCC® 14028 ™, Pseudomonas aeruginosa NCTC 12903/ ATCC® 27853™, Klebsiella
pneumonia NCTC 9633/ ATCC® 13883 ™ Ttecr-IuTamaapblHa aHTArOHKUCTIK OenceHiiiri 6ap, Kaparauast
OOJIBICHIHIA OHAIPLIETIH CYT oHiMIepiHeH Oeminin amsiran Lactobacillus helveticus mrrameiabie Mopdoio-
THSUTBIK, JaKBUIABIK KACHETTEpi, KBIIKBUI TY3y KabOineTi, aHTHOMOTHKTEPre Ce3IMTaNIBIFBIHBIH 3€pTTEYiIepi
yceiHbUFaH. Ka3zipri 3aMaHFbl MUKPOOHOJIOTHSIIBIK 3epTTey 9/icTepi OeiHIeH JaKbUIiapFa CKPHHUHT JKYPri-
3yre oHe OHOJIOTHSUIBIK OesiceHi mraMaapibl ipikreyre mymkinaik Gepai: Lactobacillus helveticus — 17,
Lactobacillus helveticus — 20, Lactobacillus helveticus — 14, Lactobacillus helveticus — 15. Anbiaran HoTH®Ke-
nep Ooibiama, Lactobacillus helveticus mramumapsr Lactobacillus spp. KOHCOpLYMBIHA YMITKepIiep GOJIBIN
TaObUIa Il )KoHE OYIT mTamaap O6ocekere KaOUIeTTi Aen alTyFa MYMKIHIIK Oepill OTBIp.

Kinm co3dep: naksUmaHappy, mramm, I pam opicimen 6osty, Lactobacillus helveticus, antaronucrik 6encen-
IIUTIK, KBIIKBUITY3Y OCNICeHMIINIT1, aHTHOMOTHKKE CE3IMTaIIBIK,

K.T. Amupxanosa, P.T. boneesa, C.b. Axmerosa, A.P. Kymryrynosa

HN3yuyenune 6monornyeckux cpoiicts mrammon Lactobacillus helveticus,
Bbl/leJIeHHbIX B Kaparanauuckoi 00y1acTu 1/ Iu3aiiHa KOHCOpIMYyMa

B Benyumx HaydHbIX LEHTPAaX MHpa 0COOYI0 aKTyallbHOCTh IPUOOPETAIOT UCCIICI0BAHMUS B 00IaCTH MHKPO-
OUONIOTHH MOTyYESHHS MOJIOYHBIX TIPOIYKTOB 3/I0POBOTO MIUTAHUS M IPOOUOTHKOB, COJCPIKAIHX JKHBBIE KYyJIb-
TYPBI MOJIOYHOKHCIBIX OaKTepui, SBISIOIMXCS aHTarOHUCTAMH PA3IMYHBIX HPEACTABUTENCH YCIOBHO-TIATO-
TEHHOW W MaTOreHHOH MUKPOQIIOPH! KUIIEYHOTO TPAKTa YeIoBeKa. DPPEKTUBHOCT MPOOUOTHIECKHX TIpera-
paToB U NPOAYKTOB MOJIOYHOTO ()YHKIIMOHAIBHOTO MIUTAHUS, B IEPBYIO OYEPE/ib, 3aBUCUT OT CBOHCTB, BXO/IS-
IIUX B UX COCTaB BHJOB PAa3JIMYHBIX IITAMMOB OakTepuii. B CBS3M ¢ 3THM B HACTOsIEE BPEMsI IPHOPUTET OT-
JIACTCsI M3yUYCHHIO MOJIOYHOKHCIIBIX [ITAMMOB, BBIICICHHBIX U3 IPUPOJHBIX HCTOYHHKOB, 00JIaIaf0LINX BBICO-
KO MPOOHOTHYECKOH aKTUBHOCTHIO. OTHUM U3 OCHOBHBIX KOMITOHEHTOB CTAPTEPHBIX KYJIBTYP ISl MOJIOYHBIX
MPOAYKTOB W MPOOHOTHYECKUX IMpErnaparoB yaiie Bcero ssisitorcs Oakrepuu poxa Lactobacillus. B cratbe
HpecTaBIeHbl MOP(OIOrHYecKre, KyJIbTypajibHbIe CBOMCTBA, KUCIOTOOOPAa3yromiasi ClIoCOOHOCTh, aHTHOHMO-
tukouyBcTBUTEeIpHOCTH Lactobacillus helveticus, Beinenenupix B Kaparanauuckoii 061actu, 061a1aiommx aH-
TarOHUCTHYECKON aKTHBHOCTHIO MO OTHOIIEHMIO K TecT-mutammam: Staphylococcus aureus NCTC 12973/
ATCC® 29213™, Escherichia coli NCTC 12923/ ATCC® 8739™, Salmonella typhimurium NCTC 12023/
ATCC® 14028™, Pseudomonas aeruginosa NCTC 12903/ ATCC® 27853™, Klebsiella pneumonia NCTC
9633/ ATCC® 13883 ™. Jcrionp30BaHIE COBPEMEHHBIX MUKPOOHOJIOTMYECKHX METO/I0B ITO3BOJIMIIO IIPOBECTH
CKPHHHHT BBIJICJICHHBIX KYJIBTYD M OTCENEKTHPOBaTh OHOJOTHYECKHe akTHBHbIC mTamMmsbl: Lactobacillus
helveticus — 17, Lactobacillus helveticus — 20, Lactobacillus helveticus — 14, Lactobacillus helveticus — 15. Co-
IJIACHO TTOJTyYCHHBIM pe3yiibTartam, mrammMel Lactobacillus helveticus sisisirorest mepcneKTHBHBIMH IPETEHICH-
TaMu Ha KoHcopuuyM Lactobacillus spp. v TO3BOJISIOT CYAUTh O KOHKYPEHTOCIIOCOOHOCTH JaHHBIX IITAMMOB.

Kniouesvie cnosa: KynpTUBHpOBaHHE, IITaMM, OKpacka mo I'pamy, Lactobacillus helveticus, anraronucruye-
CKast aKTHBHOCTb, KUCIIOTOOOPAa3yIolias akTHBHOCTD, aHTHOMOTHKOYYBCTBHTEIBHOCT.
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