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ECOPHYSIOLOGICAL PROPERTIES AND HYDROLYTIC
ACTIVITY OF CHEMOORGANOTROPHIC BACTERIA
FROM HOLOSIIVSKYI NATIONAL NATURE PARK

Any natural ecosystem contains a specific range of microorganisms. The anthropogenic impact can cause a change in the
growth conditions of soil and rhizospheric microbiome and affect the number and the physiological properties of microor-
ganisms. The aim of the study was to isolate the representative microorganisms from terrestrial ecosystems of Holosiivskyi
National Nature Park (Ukraine) that are not exposed to extreme factors, to study their ecophysiological properties (resis-
tance to UV radiation, dehydration, hypersalinity, temperature), and to study the extracellular glycoside and proteolytic
activities. Methods. Aerobic chemoorganotrophic bacteria isolated at 30 °C from soil and phytocenoses of Holosiivskyi
National Nature Park were studied. Meat-peptone agar was used to cultivate bacteria. Bacterial UV irradiation was per-
formed with a BUF-15 lamp (A = 254 nm) in the range of 30—1350 J/m?. The temperature range of growth and halotoler-
ance of microorganisms was determined in the range of 1—42 °C and 0.1—150 g NaCl/L, respectively. Bacterial isolates
were cultivated in submerged conditions at 28 °C for 4 days. Synthetic p-nitrophenyl substrates, soluble starch, and guar
galactomannan were used to determine glycosidase activity. To study proteolytic activity, casein, elastin, and gelatin were
used. Results. The study of 14 soil and plant samples revealed the number of bacteria detected from 9.3-10 to 4.8-10°
CFU/g in winter, and 4.8-10° to 4.2-105 CFU/g in summer. The microorganisms were represented by 1—4 morphotypes.
There were isolated 37 isolates of aerobic chemoorganotrophic microorganisms, and 69% of them were represented by
gram-positive rods. The dominance of pigmented isolates was not detected. Most of the microorganisms studied were
psychrotolerant and moderate halophiles. The isolates 3g3, 8¢1, 8g2, 8¢3 from chornozem and dark gray soil showed high
resistance to UV radiation. The LDy, ,, ranged from 800 to 1100 J/m?. The isolates from chornozem, birch moss, green
moss with sand and soil, and green moss from oak (1g, 4g2, 9¢1, 14g2) were moderately resistant. The LDy, oo was 280—
650 J/m?. The UV resistance was shown to be independent of pigmentation. It correlated with dehydration. The phenom-
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enon of resistance to such UV radiation and dehydration may indicate the presence of active reparation mechanisms of
DNA damage. All isolates showed cellulose and hemicellulose degrading activities as well as caseinolytic activity. Isolate
9¢1 showed high 3-xylosidase activity. Conclusions. The high resistance to UV radiation and dehydration of non-adapted
microorganisms as well as the wide range of exohydrolase activity indicate the wide adaptive capacity of microorganisms
from natural ecosystems, which goes beyond the influence of surrounding factors. No data existed in the available litera-
ture defining hydrolytic activity and resistance of microorganisms of the temperate region of Ukraine to extreme factors.
The obtained experimental data will allow for a better understanding of the resistance level of microorganisms of temper-
ate regions to extreme factors. As a result of the work, new bacteria with high degrading activity were isolated. The studied
isolates require further characterization and analysis for biotechnological applications.

Keywords: chemoorganotrophic bacteria, UV resistance, psychrotolerance, halophilicity, glycosidase and proteolytic activities.

In natural ecosystems, microorganisms are con-
stantly affected by various physical factors: tem-
perature, UV and electromagnetic radiation,
pressure, electric pulses, magnetic fields, etc. The
change of any factor might cause the suppression
of biological processes. On the globe, tempera-
ture changes so fast that leaves have little chance
for species and ecosystems to adapt to such rapid
variability of climate system parameters. As a re-
sult, climate change can cause the extinction of
30—40% of species [1, 2]. Currently, natural eco-
systems are affected by external extreme factors
that have been absent in the environment yet. It
is due to the explosive development of technolo-
gies, as well as significant climatic changes. These
changes have contributed to the emergence of
ozone holes, increased UV radiation, and new
arid areas in the temperate climate zone. Cur-
rently, the arid zones make up about 10% of the
Earth’s landmass and continue to grow [3, 4]. As
a result of ozone layer depletion, elevated levels
of UV radiation can have a serious effect. Mi-
croorganisms have developed mechanisms to
protect against damage caused by UV radiation
and other abiotic factors that can change even in
a stable environment. In addition, microorgan-
isms preferably grow under shelters protecting
them from abiotic factors (niches, pores, and
cracks in rocky surfaces) [5].

In this work, we studied microorganisms of
the ecosystems of the Holosiivskyi National Na-
ture Park. The park is located in the northern part
of the forest-steppe zone on the right bank of the
Dnipro river. It is also a big scientific and botani-
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cal center [6]. Scientific research in the park is
conducted to determine the composition of flora
and fauna. Numerous investigations of the Holo-
siivskyi National Nature Park are devoted to the
current state and features of the study of the park
flora [7]. Thus, according to Onyshchenko [8],
752 species of higher vascular plants, 155 spe-
cies of mosses, and more than 90 species of fungi
were found in the flora of the forest-steppe part
of the park in 2016. However, no publications
were found that address the study of microbial
diversity, composition, ecophysiology as well as
hydrolytic activity.

Our previous works have shown the influence
of extreme factors on bacteria from different ex-
treme ecosystems and regions such as phytoce-
noses and ornithogenic soil (Antarctica), littoral
and deep samples of the lake Baikal (Russia),
phytocenoses and volcanic emissions from the
highlands (Ecuador). The aim of this work is to
isolate the representative microorganisms from
terrestrial ecosystems of the Holosiivskyi Nation-
al Nature Park that are not exposed to extreme
factors, to study their ecophysiological properties
(resistance to UV radiation, dehydration, hyper-
salinity, temperature), and to study their extracel-
lular glycoside and proteolytic activities.

Materials and methods. Bacteria isolated
from the ecosystems of the Holosiivskyi Nation-
al Nature Park in 2016 and 2017 were the objects
of the research.

The samples were selected in two periods:
winter and summer. In winter, the samples were
selected from chornozem soil (different depths
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of sampling), rotten plant residues, and moss.
The samples of soil, mosses, and lichens were
collected in summer. Freshly selected samples
were used for microbiological studies.

To detect aerobic chemoorganotrophic bacte-
ria, ten-fold dilutions (0.1 mL) were inoculated
on a meat-peptone agar medium (MPA). Micro-
organisms were cultured at 30 °C (up to 4 days).
The number of microorganisms was expressed
in colony-forming units (CFU) per 1 g of an ab-
solutely dry sample.

Cell morphology was studied by microscopy of
live and Gram-stained preparations via standard
methods. Spores were detected by the negative
staining method and by the Peshkov method [9].
The cells were examined by light microscopy via a
microscope Mikmed-2 (LOMO, RF) (x1500).

The temperature range of microbial growth
was determined by the cultivation at different
temperatures (1 °C, 5 °C, 10 °C, 18 °C, 30 °C,
42 °C) on the MPA nutrient medium.

The halotolerance of microorganisms was de-
termined via the cultivation on an MPA medium
containing 1, 25, 50, 100, and 150 g/L of NaCl.

Ultraviolet (UV) resistance was determined as
described previously [10].

The resistance to dehydration was detected ac-
cording to the method described in [11].

To study the glycosidase activity, the cultiva-
tion of bacteria was carried out in submerged
conditions for 2—4 days in a medium of the
following composition, g/L: KH,PO, — 1.6;
MgSO,-7H,0 — 0.75; ZnSO,-7H,0 — 0.25;
(NH,),SO, — 0.5; yeast autolysate — 0.15; malt-
ose — 1.0; soy flour — 20.0; pH — 6.0. Xylose
(5 g/L) was also used as a carbon source . To re-
veal the proteolytic activity, the cultivation was
carried out under the same conditions on the
medium, g/L: KH,PO, — 1.6; MgSO,-7H,0 —
0.75; ZnSO,-7H,0 — 0.25; (NH,),SO, — 0.5;
yeast autolysate — 0.15; maltose — 10.0; gela-
tin — 10.0; pH — 6.0. The cultivation tempera-
ture was 28 °C. After the fermentation, the bio-
mass was separated via centrifugation at 5000 g
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for 10 min. Enzymatic activities were deter-
mined in the culture liquid supernatant.

The of glycosidase activities of the isolates were
determined using synthetic nitrophenyl substra-
tes such as n-nitrophenyl-a-L-rhamnopyranoside,
n-nitrophenyl-a- and b-D-glucopyranoside; n-nit-
rophenyl-a- and b-D-galactopyranoside; #-nitro-
phenyl-N-acetyl-a- and b-D-glucosaminide; n-nit-
rophenyl-N-acetyl-b-D-galactosaminide; #-nit-
rophenyl-b-D-glucuronide; n-nitrophenyl-a- and
b-D-xylopyranoside; n-nitrophenyl-a-D-manno-
pyranoside; p-nitrophenyl-a-D-fucopyranoside
(Sigma-Aldrich, United States) [12]. The number
of enzymes that hydrolyzes 1 umol of the substrate
per 1 min under the experimental conditions was
taken as a unit of enzyme activity.

The B-mannanase activity was assessed by the
amount of mannose formed as a result of hydro-
lysis of the substrate, which was determined by
the dinitrosalicylic method. Guar galactoman-
nan was used as a substrate [13]. Mannose was
used as a standard. A unit of activity was deter-
mined as the amount of the enzyme that pro-
motes the formation of 1 pmol of mannose per
1 min under the experimental conditions.

The a-amylase activity of microorganisms was
detected using a potato agar medium. It was as-
sessed via the ratio of the hydrolysis zone diame-
ter to the colony diameter. The level of a-amylase
activity was determined by the dinitrosalicylic
acid method as the amount of glucose formed
during soluble starch (1 %) hydrolysis [13].

Screening for the proteolytic activity was car-
ried out by applying a 1 % casein agar medium.
The activity was assessed by the size of casein hy-
drolysis zones after 24—48 hrs. The total proteo-
lytic activity was quantified by the Anson method
modified by Petrova [14]. The gelatinase activity
was assessed by the ability to liquefy gelatin. The
diameter of the hydrolysis zones was estimated af-
ter for 24 hrs incubation on Petri plates with the
medium containing 120 g of gelatin/L at 20 °C.

The elastase activity was evaluated by the split-
ting of elastin congo [15]. A unit of activity was
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determined as the amount of enzyme hydrolyz-
ing 1 mg of elastin per 1 hr.

Protein concentration in the supernatant of
culture liquid was measured by the method of
Lowry [16].

All experiments were performed in at least
3—5 replicates. The statistical analysis of the re-
sults was carried out by standard methods using
Student’s t-test with a 95% confidence level.

Results. The samples to study were selected
in two periods: winter (samples 1—6); summer
(samples 7—14) (Table 1). There were isolated 37
isolates of aerobic chemoorganotrophic bacteria
from them.

The study revealed that the number of iso-
lated bacteria in the summer period by an order
outweighed this index for isolates in the winter
period. The number of aerobic chemoorganotro-
phic microorganisms was from nx10* to nx10°

CFU/g of terrestrial biotopes at 30 °C.

From 1 to 4 different morphotypes of colo-
nies were detected at this temperature. The vast
majority of isolates (69%) were represented by
gram-positive rods. Gram-negative bacteria
reached 31%. The proportion of pigmented iso-
lates was 13%, while that of non-pigmented ones
was 87%. All isolated bacteria were aerobic and
chemoorganotrophic. They did not form myce-
lium, however, some of them (spore-forming)
were filamentous. Some isolates emitted pig-
ments into the medium. It should be noted that
filamentous microorganisms have not yet been
isolated from any ecosystem before.

For further work, 16 dominating isolates were
selected from the isolates (Table 2).

The ecophysiological properties of the selected
isolates were investigated. The results revealed
44% of the studied isolates to be capable to grow

Table 1. Quantitative characteristics of aerobic chemoorganotrophic microorganisms

in samples from the Holosiivskyi National Nature Park

of sIe\tIr(r)iple Sample description ofrrll\(I)urIr)rllll:)i;pes CFU/g of sample
The sampling was conducted in the winter period
1 Evenly colored chornozem, without roots, collected at a depth of 30- 1 (4.8+0.2)x10°
35 cm. Park
2 Chornozem, top layer. Park 2 (3.8+0.1)x10°
3 Chornozem evenly colored, with small roots, collected under a birch 3 (1.3+0.06) x 10°
at a depth of 4 cm. Park
Green moss from a birch, collected at a height of 18 cm. Park 2 (2.6+0.1)x10°
5 Rotten plant residues collected under oak leaves. Park 3 (4+0.3)x10°
6 Green moss from oak collected at a height of 25 cm. Park 2 (9.3+0.6) x 10*
The sampling was conducted in the summer period
7 Gray soil with lobes of small roots of plants. Meadow 3 (5.8+0.2)x10°
8 Dark gray soil with lobes of small roots of plants. Meadow 4 (1.6+0.05) x 10°
9 Green moss with sand and soil. Park 4 (1.2+0.03) x 10°
10 Soil with sand under a pear. Park 4 (1.8+0.2) x 10°
11 Lichen with sand. The outskirts of the park 3 (5.5£0.3)x10°
12 | Moss and lichen with wood particles of acacia. The outskirts of the park 2 (1.2£0.07) x 10°
13 Black soil is with sand under nettles. The outskirts of the park 2 (4.8+0.2)x10°
14 Green moss from oak with wood particles. Park 2 (4.2+0.1)x10°
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at 1°C, 63% of them grew at 5 °C, and 19% were
detected to grow at 42 °C. All isolates grew in the
temperature range from 10 to 30 °C (Table 2).

All isolates were shown to grow at NaCl con-
centration from 0.1 to 25 g/L of the medium.
56% of bacterial isolates grew at NaCl concen-
tration of 50 g/L. No isolates were observed to
survive at 75 g/L of NaCl (Table 2).

The effect of UV radiation on the microorgan-
isms of the Holosiivskyi National Nature Park
was also studied. 50% of the isolates were shown
to remain viable in the range of UV doses from
0 to 1350 J/m?. Isolates 3g3, 8gl, 8g2, and 8g3
from chornozem and dark gray soil were highly
resistant to UV. Their LD,y ,, ranged from 800 to
1100 J/m? (Fig. 1A, Table 2).

Isolates 1g, 4g2, 9gl, and 14g2 from chor-
nozem, collected at a depth of 30-35 cm, birch
moss, green moss with sand and soil, and green
moss from oak were moderately resistant to UV.
The lethal doses of UV (LD, ,,) ranged from
280 to 650 J/m? (Fig. 1A, Table 2). Highly sensi-

tive isolates (50%) were also found. The LDy,
for them was 37—100 J/m? (Fig. 1B, Table 2).

Moreover, the resistance of the studied isolates
to dehydration was investigated. The founders of
the method to study the resistance of bacteria to
dehydration V. Mattimore and J.R. Battista [11]
suggested that microorganisms are considered
to be resistant if the number of survived cells af-
ter dehydration is >10%.

Both highly resistant and highly sensitive
microorganisms were observed (Table 2). The
gram-positive isolates (1g, 3g3, 8gl, 8g2, 8g3)
were shown to possess the highest resistance to
dehydration (from 11.1 to 17.6%). Isolates 8g4,
9¢g1, and 14g2 showed a resistance close to 10%
(from 8.3 t0 9.6%). A thin cell wall of gram-neg-
ative bacteria could be related to the highest sen-
sitivity of such isolates to dehydration.

The extracellular hydrolytic activity of the
UV-resistant isolates was studied as well. The soy
flour was shown to promote the induction of the
synthesis of glycosidases of bacteria and micro-

Table 2. Ecophysiological properties of the studied microorganisms

No. Cell staining Description Temperature, | NaCl, g/L % of cells survived | LDy, UV,
of isolate of the sample °C after dehydration J/m?
lg Gr+ Chornozem 10—42 0.1—50 11.1+0.5 550
3gl Gr+ Chornozem 5—30 0.1—50 45%0.1 55
3g2 Gr+ Chornozem 5—30 0.1—50 1.8+£0.006 48
3g3 Gr+ Chornozem 10—30 0.1—50 12.2+0.7 800
4g1 Gr- Moss from birch 1—30 0.1—25 2.2+0.06 60
*4g2 Gr+ Moss from birch 1—30 0.1—25 6.5+0.2 450
6gl Gr- Moss 1—30 0.1—50 1.1+0.002 70
*8gl Gr+ Dark gray soil 10—30 0.1—25 12.7+0.4 800
8g2 Gr+ Dark gray soil 10—42 0.1—50 16.1+0.7 1100
8g3 Gr+ Dark gray soil 10—42 0.1—-50 17.6+0.5 900
8g4 Gr- Dark gray soil 1—30 0.1—50 8.5+0.4 50
*9gl Gr+ Moss with sand 5—30 0.1—25 9.6+0.3 650
9g2 Gr+ Moss with sand 1—30 0.1—25 1.0£0.005 100
9g4 Gr- Moss with sand 1—30 0.1—25 0.7+0.003 58
12g2 Gr- Moss and lichen 1—30 0.1—25 0.9+0.002 37
14g2 Gr+ Moss 10—30 0.1—50 8.3+0.4 280

* Spore-forming isolates
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mycetes [17, 18]. Therefore, it was added to the
medium in all treatments. The studied isolates
showed a wide range of glycosidase activity on
maltose (Fig. 2A). Xylose contributed to the ap-
pearance of glycosidase activity of only two iso-
lates (Fig. 2B). However, they revealed its lower
level as compared to that on maltose. It should be
noted that the replacement of the carbon source
in the medium caused changes in the enzyme
activity. All isolates showed from 5 to 7 glycosi-
dase activities. Six of seven isolates showed the
a-amylase activity (Fig. 2A). Isolates 8g3 and 9g1
secreted a complex of four cellulose-degrading
enzymes. In addition, isolate 9g1 showed high
B-xylosidase activity on maltose.

The proteolytic activity of the isolates was also
studied. All of them possessed the ability to hy-
drolyze casein growing on Petri plates as well as
submerged in the medium (Fig. 3A, B). The four
most active isolates also showed gelatinase activ-
ity. Elastase activity was not observed.

In general, the high hydrolase activity of
freshly isolated soil bacterial isolates was noted.
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Fig. 1. The sensitivity of bacteria to UV radiation
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Fig. 2. The range of glycosidase activity of bacteria: a — medium with maltose, b — medium with xylose; cultivation
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Fig. 3. Proteolytic activity: a — zones of hydrolysis of casein in agar; b — the total proteolytic
activity of bacteria in the culture liquid supernatant

Discussion. Microbial diversity is a compo-
nent of any ecosystem. Particularly, it is a neces-
sary component of soil. Soil, in turn, is a natu-
ral habitat for microorganisms that participate
in soil formation and provide the circulation of
substances in the biosphere [19]. The diversity
of microbial species and their number are deter-
mined by soil conditions: temperature, humidity,
aeration, pH, availability of nutrients, the type of
vegetation cover, etc. [20, 21]. The largest num-
ber of microorganisms was reported to be ob-
served in moist soil (4.2-10°—5.2-10° CFU/g).
The smallest number was observed in forest soil
and sand soil (0.9-10°—1.2-10° CFU/g). The
richest microbiome was found in the upper soil
layer (2.5—15 cm), where the largest supply of
organic nutrients was concentrated [20]. In addi-
tion, the total number of microorganisms in soil
varies not only during the year but also for short
periods of time depending on soil conditions
[21]. We have isolated 37 isolates of aerobic che-
moorganotrophic bacteria from various samples
collected in the Holosiivskyi National Nature
Park. The sampling was carried out in winter and
summer to study the conditions closer to the ex-
treme and to isolate microorganisms resistant to
abiotic environmental factors. It should be noted
that the sampling in summer was carried out
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during the extremely hot and dry months when
the rainfall was significantly below normal. That
could affect the number of microorganisms. In
winter, the sampling was carried out when the
thawing of the surface layer of soil started. The
total number of aerobic chemoorganotrophic
bacteria in these samples was shown to be one
order higher compared to the samples collected
in summer [22]. That corresponds to the data
confirming that the number of bacteria decreas-
es significantly in summer in the dry period in
the southern regions on non-irrigated soils [21].
It was noted that long periods of drought caused
a sharp change in the metabolic activity and the
diversity of microorganisms [2, 23].

Most of the isolated bacteria of Holosiivskyi
National Nature Park (62%) were shown to
be psychrotolerant. Such microorganisms, as
a rule, dominate in environments affected by
thermal fluctuations (for example, daily or sea-
sonal). As for mesophiles, they grow at 20—
40 °C, but they are also able to withstand low
temperatures [24, 25].

The studied isolates (56%) were moderately
halophilic bacteria capable of withstanding 5%
NaCl in the nutrient medium. In addition, most
of the isolates growing in the medium with 5%
NaCl were resistant to other environmental

ISSN 1028-0987. Microbiological Journal. 2022. (4)
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factors (UV radiation, dehydration) (Table 2),
which is typical for halophiles [26].

High doses of UV radiation damage DNA.
Therefore, they are often lethal to most biologi-
cal objects. In addition, UV radiation can cause
DNA mutations, oxidative stress, and protein
denaturation [27]. The tolerance to UV radia-
tion of the studied isolates was studied by their
irradiation for 1—45 min (30—1350 J/m?). Cur-
rent studies show that natural microorganisms
that have not been exposed to stress have shown
extreme resistance to UV radiation. Since mi-
croorganisms were not isolated from sunlight in
natural conditions, it was expected that at least
some of the studied isolates could be resistant to
UV. It should be noted that the number of resis-
tant microorganisms to UV radiation was 50%.
As reported [28], resistance to UV radiation was
observed in natural soil bacteria that were isolat-
ed from stress-free environments. These studies
were conducted in the Allegheny National Forest
(Pennsylvania, USA) in August. The obtained re-
sults show that gram-positive bacteria, as a rule,
are more resistant to UV radiation than gram-
negative, even if they have been isolated from the
same type of habitats [29].

A low frequency of pigmented bacteria de-
tection was observed in the studied samples.
According to the literature data, pigmentation
correlates with the survival of bacteria under
the environmental stress factors. It is part of one
of the mechanisms of counteraction to damage
caused by UV radiation [30]. In the absence of
pigments, microorganisms implement other
protection systems. In our study, no significant
difference between the ability of pigmented and
non-pigmented bacteria to withstand UV radia-
tion was observed. It contributed that UV re-
sistance does not depend on pigmentation. We
found that most of the highly resistant isolates
were unpigmented isolates, some of which were
spore-forming. The minimization of damage can
also be achieved through spores. The species
living within one consortium were suggested
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to have common mechanisms of UV resistance
[31]. Comparing the resistance to dehydration
and UV radiation, the correlation between the
resistance of the studied bacteria and these fac-
tors was shown. Obtained results were also con-
firmed by the literature [32].

Resistance to intense stress can serve as an
indicator of the physiological activity of a mi-
croorganism [33]. Therefore, the extracellular
glycosidase and proteolytic activity of some
isolated bacteria were studied. The spectrum of
the studied activities showed the presence of a
whole complex of hydrolyzing enzymes in bac-
teria. Cellulose degrading (a- and -glucosidase,
a- and p-N-acetyl-glucosaminidase, p-N-acetyl-
galactosaminidase), hemicellulase (a- and
B-xylosidase), a-amylase, and proteolytic activi-
ties were observed, which may indicate the ac-
tive role of these bacteria as soil decomposers. In
addition, the resistance of these bacteria to stress
factors suggests that they have enzymes with in-
creased stability [34, 35]. As a result of the study,
a new bacterial culture, 9g1, with a high degrad-
ing and especially B-xylosidase activity, was se-
lected. This strain can be used in demand as a
biodegrading agent in technologies for proces-
sing plant materials.

Thus, the properties of the studied bacte-
rial communities indicate that microorganisms
are resistant to extreme environmental factors
even in natural ecosystems with a temperate
climate that was shown by the example of the
Holosiivskyi National Nature Park. Studies of
the ecophysiological characteristics of bacteria
have shown that most of them are psychrotole-
rant, moderately halophilic, and resistant to high
doses of UV radiation and dehydration. The re-
sistance of microorganisms to these factors is as-
sumed to be formed under the effect of abiotic
(physicochemical) factors typical to this region.

No data were found in the available literature
defining the hydrolytic activity and levels of re-
sistance of microorganisms of the temperate re-
gions of Ukraine to extreme factors. Obtained
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experimental data provides the base to fill in the
gap in this knowledge to get a deeper insight in the
microbial metabolic activity and resistance to ex-
treme factors. The effective functioning of the mi-
crobiome is one of the key factors that provide the
sustainable function of the ecosystem in general.
Understanding the range of microbial resistance
contributes to the opportunity to save the envi-
ronment. The conducted work resulted in the cha-
racterization of microbial representatives of the
valuable natural complex contributing to the study
of the pathways for the preservation of the natu-

ral resources of Ukraine. Moreover, new bacterial
strains with high degrading activity were isolated.
Their further study can contribute to the develop-
ment of effective biotechnological approaches in
the field of environment protection, etc.

Conclusions. The high resistance to UV ra-
diation and dehydration of non-adapted micro-
organisms as well as the wide range of exohydro-
lase activity indicate the wide adaptive capacity
of microorganisms from natural ecosystems,
which goes beyond the influence of surrounding
factors.
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EKO®I3IONIOTTYHI BTACTMBOCTI
TA TTOIPOJIITUYHA AKTMBHICTb XEMOOPTAHOTPO®HNX
BAKTEPIV HAITIOHAJIbHOT'O TPMPOTHOTIO ITAPKY «TOJIOCIIBCbKI»

MikpoopraHismu € CKIafioBoI0 Oy/ib-sKOI eKOCUCTEM, IIPOTe Pi3Hi BUAM aHTPOIIOTEHHOTO BIUIMBY MOXYTh 3Mi-
HIOBaT!l YMOBU I'PYHTOBO-POC/IMHHOI 6i0TH, BIUIMBATK HA iX KiNbKicTb Ta ¢isionorivni Bractusocti. MeToro mo-
CTiIKeHHs 6Y/I0 BUINTI TUIIOBI MIKPOOpPraHi3My 3 HaseMHMX eKocucteM HalfioHa/bHOTO IPUPORHOTO MapKy
«JonociiBcpkuit» (YkpaiHa), ki He MAZAOTHCS Aii eKCTpeManbHNX $HaKToOpiB, FOCIIANTH iX ekodisiomoriuni Biac-
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TUBOCTI (pesucTeHTHICTb o Y® ompomiHeHHs, AerifipaTalii, TillepcolIOHOCTI, TeMIepaTypi), a TAKOXK BYBYMTHU
HO3aK/ITHHHY IIIKO3UIA3Hy Ta IIPOTEONITUYHY aKTUBHOCTL. MeTomu. O6’ekTamu fOCTimKeHHs Oy aepobHi Xe-
MoopranoTpodHi 6akTepii, i3ompoBaHi 3a Temneparypu 30 °C 3 IpyHTY i ditorieHo3iB HarjioHanbHOro npupogHOro
napky «lomociiBcpkuit». [/t Ky/IbTUBYBaHHA 6aKTepilt BUKOPUCTOBYBAIM M CO-TIEIITOHHNIE arap. YO onpoMiHeH-
Hs 6akrepiit mpoBopwm nammnow BY®-15 (X = 254 um) B mianasoni 30—1350 /M2, TemmeparypHuii ianason
POCTY i rajoToNepaHTHICTb MIKpOOpraHi3MiB BM3HaYaay BifnoBigHo B piamasoni 1—42 °C i 0.1—150 r NaCl/n.
Il [OCTifPKeHHA €H3MMAaTHYHOI aKTYBHOCTI KY/IbTYP) BUPOLYBaIN y IIMOMHHIX yMOBax 3a TemrepaTypu 28 °C
mpotsiroM 4 fi6. [l7ist BM3HAYeHHs [IIKO3U/a3HOI aKTUBHOCTI BUKOPVCTOBYBA/IM CUHTETIYHI 1-HITpodeHinbHi cy6-
CTpaTy, pO3YMHHMUI KPOXMajb, raJJaKTOMaHaH Iyapy, JJId IPOTEONiTUYHOI — KaseiH, eJlacTUH Ta >XenaTuH. Pe-
3ynbraTi. 3 14 IpyHTOBUX i pOCIMHHUX 3pasKiB HalionanbHoro npupopHoro napky «lonociiBcbknit» i301boBaHO
37 mrtamiB aepoOHMX XeMOOPraHOTPOdHMX MiKpoopraHismiB. KinbkicTb 6akTepiii, BUSBIEHNX Y 3UMOBUIT IIEPiOf,
craHoBuia Bif 9.3-10% mo 4.8-10° KYO, y miTHiit epiog — 4.8-10° mo 4.2 106 KYO/r 3pasKiB HazeMHUX 6iOTOIIIB,
npencTaBneHnx 1—4 MmopdoTunammu. Y faiit po6oti 69% ImTaMiB IpecTaBIeHO IPaMIIO3UTYBHIMY MaTMIKaMIL.
He BuABNIEeHO NOMiHYBaHHA MIrMEHTOBaHNX IITaMiB y KyIbTMBOBAHMX CHiJIbHOTAX. BiNblIicTh moCmifKeHNX Mi-
KPOOpPraHi3MiB € IICUXPOTOJIEPAaHTHUMI Ta HOoMipHVMIY Tranodinamu. Bucoky pesucrenTHICTD 10 YO onpomineHHA
mokasaau mramn 3g3, 8gl, 8g2, 8g3, i3071p0BaHi 3 YOpHO3€EMY, Bifi6paHOro mix 6epesoro Ta TeMHO-CIpOro IPyHTY,
st sikux LD g g cranoBma Big 800 o 1100 Hx/ M2 TTomipHO pesucrenTHUMY Oymu wramn 1g, 4g2, 9gl, 14g2, iso-
JIbOBaHi 3 YOpHO3eMY, Bifjibpanoro Ha rmtbuHi 30—35 cM, MOXY 3 Gepesn, MOXY 3€/I€HOTO 3 IIICKOM i TPYHTOM Ta 3
MOXY 3€JIeHOTO 3 fy6a, metanpHi fosu YO (H,Hgg’%) 1A AKuX cKnagann Big 280 mo 650 Ix/M2. TTokasano, mo YP
PEe3UCTeHTHICTD He 3a/IeKNUTD Bij] MirMeHTallil Ta KOpenioe 3 ferigpaTaliero. fBuire cTiifkocTi focIii)KeHnxX Mikpo-
opraHisMiB 1o Takyx ¢akTopis Ak YO BUNPOMiHIOBaHHA Ta IerifipaTallis CBifYUTDb IPO HAABHICTb Y HUX aKTUBHUX
MeXxaHi3MiB penapanii nomkomkens [JHK. Bci KynbTypy MpoABIANM 1IeMI0/1030- Ta TeMilleIoNno30/ieTpalyBanibHy
aKTUBHICTD, 2 TAKOX T1APO/I3yBa/M Ka3elH [Py BUPOL{yBaHHI Ha CEPeJOBMUII 3 MaIBTO30I0 Ta COEBUM OOPOIIHOM.
Il mramy 9gl mokasaHO BUCOKY P-KCMIO3MAa3Hy aKTUBHICTb. BucHoBkm. ITokasaHo, 1o npupopHi Mikpoopra-
Hi3MM, AKi iCHYI0Tb B yMOBax BificyTHOCTi YD-CTpecy, MaloTh BUCOKY CTiiiKicTb o Y® onmpoMiHeHHA i fierigpararii.
Bci KynbTypu AeMOHCTpYBaIU LIMPOKUIL CIIEKTP €K30TiAponasHoi akTMBHOCTI. Busueni exodisionoriuni BracTu-
BOCTIi 6aKTepiit, i30/1bOBaHMX 3 IPYHTIB i piTonenosis HanionanpHoro npupogHoro napky «lomociiBcbkuii», BKasy-
I0Tb Ha IIMPOKI afanTaniiiHi MOX/IMBOCTI LMX MiKpOOPraHi3MiB, sIKi BUXOLATH 3a MeXi Ail 0TOuyI04MX iX pakTopiB.
Y mocTymHiil miTepaTypi HeMae JaHMX, AKi 6 BUSHAYaIM TipOTiTMYHY aKTUBHICTD Ta PE3UCTEHTHICTh MiKpoopra-
Hi3MiB MOMipHOro periony Ykpainu fjo ekcTpeManbHuX ¢axropiB. OTpuMaHi eKCIepyMeHTaIbHI JaHi JO3BOJATD
Kpallle 3p03yMiTH piBeHb pe3UCTEeHTHOCTI MiKpOOpraHi3MiB IIOMipHUX perioHiB 1o ekcTpeManbHuX ¢akropis. Ta-
KOXX 6Y/I0 BU/Ii/IeHO HOBI GaKTepii 3 BICOKOIO A€rpajjyBaIbHOI0 aKTUBHICTIO. JlocmipKeHi i30/maT1 moTpebyroTs mo-
IaJIbIIOl XapaKTePUCTUKI Ta aHAMI3Y JULA 3aCTOCYBaHHA y 610TeXHONIOTIYHNUX IIPOLiecax.

Kniouosi cnosa: xemoopearnompodui 6axmepii, YO pesucmenmuicmo, ncuxpomonepanmuicmo, eanodinvHicm,
eniKo3udasHa ma npomeonimuuHa aKmueHOCHI.
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