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Abstract. Federal state budgetary educational institution of higher education "Chechen state University.
Isolation of pathogenic or opportunistic bacteria from surrounding environment, food products, animals and
humans requires establishing their potential pathogenic potential. In this work, the authors have studied 109
cultures of bacteria belonging to the species Serratia marcescens of which: 61 museum cultures, 29 cultures

isolated from small ruminants and environmental objects, 19 cultures isolated from dairy products produced
on private farmsteads in the Chechen Republic for the presence of lysozyme, antilysozyme, hemolytic and

adhesive activity in them.
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1 Introduction

Provision of population of the country with healthy food
is an important task afflicting state institutions
responsible for national health. An especially important
problem is prevention of development of pathogenic and
opportunistic microorganisms in food products. It
includes prevention of possible contamination of
products, prevention of circulation of pathogenic and
opportunistic microorganisms in population of a given
territory and in the natural ecosystem as a whole, as
population is an element of this ecosystem. This problem
has become especially relevant to population now, as the
population suffers from a pandemic of SARS-COV-2
virus (coronavirus), the worst pandemic for the last 100
years, resulting in death of over a million of people and
deep decline in the global economy.

29 bacterial cultures identified as Serratia
marcescens [9-15] were successfully isolated from sick
animals (goats and sheep) and environmental object in
the territory of the Chechen Republic.

The authors conducted studies aimed at identification
of pathogenic and opportunistic microorganisms in dairy
products produced for sale in private farms of the
Republic.

The study of dairy products was finalized by
isolation of 19 bacterial cultures of Enterobacteriaceae
bacterial family, which, after morphological, culture-
based and biochemical assay, were identified as bacteria
of genus Serratia, species Serratia marcescens [7, 8].

2 Materials and methods

This research considered 19 cultures identified as
Serratia marcescens, isolated from dairy products form
private farms, 61 museum cultures and 29 -cultures
isolated from goats and sheep and environmental objects
in the territory of the Chechen Republic [7-11].

Lysozyme activity was determined by the method of
delayed antagonism according to Bukharin et al [2, 4, 9,
14, 16, 17] on 1.5% nutrient agar. Plate cultures were
incubated at 37°C for 18-24 hours, then grown colonies
were exposed to chloroform vapors, after that they were
subjected to being couched together using two-layer
method with washout of one-day culture of Micrococcus
luteus var. Lysodeikticus. Presence of lysis area around
inoculated strains of tested cultures indicates their
lysozyme activity.

Antilysozyme activity of isolated Serratiae was
determined according to Bukharin et al [3, 4, 9, 10, 11,
16, 17] by growth of micrococcus on Petri dishes with
various content of lysozyme. This method allows
determining qualitative and quantitative characteristic of
antilysozyme activity in studied cultures.

Adhesive properties of tested cultures were identified
by their ability to hemagglutinate sheep erythrocytes in a
reaction with 3% of fresh sheep erythrocytes. D-
mannose resistant hemagglutinating activity was
determined by ability of serrated cultures to
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hemagglutinate sheep erythrocytes in presence of 1.5%
of mannose [1, 9, 12, 16, 17].

Presence of hemolysine in tested Serratia cultures
were determined by cultivation on 1.5% nutrient agar
with addition of 3-5% of rabbit erythrocytes. In order to
identify hemolysines, production of which depends on
presence of thiol in blood agar, the blood agar was doped
with 0.002% L-cysteine (tiol-dependent hemolysines) [5,
6,9, 13-17].

3 Research Results

Ability to lyse rabbit erythrocytes was recorded in 11 out
of 19 cultures sourced form dairy products (amounting to
57.9%), in 15 strains isolated from goat, sheep and
environmental samples and in 27 museum Serratia
strains. Ability to hemagglutination in the presence of L-
cysteine (thiol-dependent hemolytic activity) was found
in 4 museum cultures of Serratia (6.6%), while no
bacteria isolated from dairy products, sheep, goats or
environmental objects demonstrated thiol-dependent
hemolytic activity. (Table 1).

From studied 19 cultures of Serratia isolated from
dairy products, ability for hemagglutination was shown
for 14 strains, amounting to 73.7%; out of 61 museum
strains, adhesive activity was identified for 45 cultures,
i.e., 73.8%, while out of 29 cultures sourced from goats,

sheep and environmental objects, there were 24 cultures
positive for this property, amounting to 82.8%. Ability to
agglutinate sheep erythrocytes independent of the
presence of D-mannose was recorded for 8 strains out of
19 tested cultures sourced from dairy products (42,1%),
in 16 out of 29 cultures sourced from goats, sheep and
environmental objects (55.2%) and in 35 out of 61
museum cultures (57,4). (Table 2).

No lysozyme-producing strains were produced out of
Serratia cultures isolated from dairy products, while
among 61 museum cultures 3 strains out of 29 produced
lysozyme, amounting to 4.91%.

Out of samples sourced from goats, sheep and
environmental objects, there were 2 strains positive for
this property, amounting to 6.89%. (Table 3).

Ability to produce antilysozyme was discovered in
15 out of 19 strains sourced from dairy products,
amounting to 78.8%; among 61 museum strains, 52
strains demonstrated antilysozyme activity, amounting to
85.2%; out of 29 cultures sourced from goat, sheep and
environmental objects, ability to produce antilysozyme
was identified for 25 strains, that is, 86,2%. (Table 3).
Quantitatively, by  concentration of produced
antilysozyme, the tests conducted on Serratia cultures
(Fig.1) showed that their antilysozyme activity varies in
arange from 1 to 6 pg/ml.

Table 1. Hemolytic activity in tested cultures of Serratia marcescens

Property Museum strains Strains sourced from Strains sourced from Total
positive for the sick animals and dairy products, positive
property environmental objects, for the property
positive for the
property
Number of in % Number of in % Number of in % Number of in %
cultures cultures cultures cultures
Production of 27 443 15 517 11 57.9 53 48.6
hemolysines
Production of thiol- 4 6.6 - 4 3.7
dependent hemolysines
Table 2. Adhesive activity in tested cultures of Serratia marcescens
Property Museum strains Strains sourced from sick Strains sourced from Total
positive for the animals and dairy products,
property environmental objects, positive for the
positive for the property property
Number of %% Number of in % Number in % Number of in %
cultures cultures of cultures cultures
Adhesive activity in the 45 73.8 24 82.8 14 73.7 83 76.2
absence of D-mannose
D-mannose-resistant 35 57.4 16 55.2 8 42.1 59 54.1
adhesive activity
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Fig.1. Culture serratia marcescens.
Table 3. Lysozyme and antilysozyme activity in tested cultures of Serratia marcescens
Property Museum strains Strains sourced from sick | Strains sourced from Total
positive for the animals and dairy products,
property environmental objects, positive for the
positive for the property property
Number of in % Number of in % Number of in % Number of in %
cultures cultures cultures cultures
Ability to produce 3 491 2 6.89 - - 5 5.56
lysozyme
Antilysozyme activity 52 85.2 25 86.2 15 78.8 59 84.4

4 Conclusions

Studies of lysozyme, antilysozyme, hemolytic and
adhesive activity of Serratia on 61 museum strains, 19
strains isolated from home-made dairy products and 29
cultures sourced from goats, sheep and environmental
objects allowed establishing that the stated factors are
common among these bacteria. So, there were no strains
found capable of producing lysozyme among 61 strains
sourced from dairy products; out of 61 museum cultures,
only 3 cultures produced lysozyme, that is, 4.91%, while
out of 29 cultures isolated from goats, sheep and
environmental samples, there were 2 strains positive for
that property, amounting to 6.89%. Antilysozyme was
produced by 15 cultures out of 19 isolated from dairy
products (78.8%); some antilysozyme activity was
demonstrated by 52 strains out of those 61 sourced from
museum cultures; 25 out of 29 cultures sourced from
goats, sheep and environmental samples were found
capable of producing antilysozyme. Concentration of
antilysozyme produced by various strains varied between
1 and 6 pg'ml.

Hemagglutination (adhesive activity) was found
typical of 14 cultures isolated from dairy products

(73.7%), 45 museum cultures (73.8) and 24 cultures
isolated from goats, sheep and environmental objects
(82.8%). D-mannose-resistant hemagglutination was
detected for 8 strains (42.1%), isolated from dairy
products, 16 strains (55.2%) sourced from goats, sheep
and environmental objects and 35 museum strains (57.4).

Hemolytic activity with respect to rabbit erythrocytes
were typical of 11 cultures (57.9%) sourced from dairy
products, 15 cultures (51.7%) those sourced from goats,
sheep and environmental objects and 27 museum strains
(44.3%).

Thiol-dependent hemolytic activity was not detected
for any tested strain of Serratia from dairy products or
from goats, sheep and environmental objects. Among
museum cultures, thiol-dependent hemolytic activity was
typical of 4 strains, amounting to 6.6%.
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