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The article contains the results about circulation and isolation frequency of the
representatives of the following families Pseudomonadaceae, Enterobacteriaceae
and Vibrionaceae in 0.5 and 1.5 km zones from coastal line of north-western part
ofthe Black Sea in October 1992. The greatest isolation frequency of investigated
microbiota was revealed in 0.5 km zone along the coast with maximum in Gulf
of Odessa.
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Bacterial pollution of seas, as well as of other objects of environment, is dangerous
first of all from epidemic positions. As a result of sewage, industrial and ballast waters
and river carrying-out, the area of coastal water is exposed to pollution with pathogenic
and conditional pathogenic bacteria. This problem is urgent for Odessa beaches in par-
ticular and for the whole coastal area between the mouth of Danube and Dnieper in
general [1]. In recreation zones of seas there are shigellae, pathogenic escherichiae, yer-
siniae, cholera vibrions and also conditional pathogenic bacteria of other genera, such
as Citrobacter, Proteus, Aeromonas, Hafnia, and Pseudomonas [3]. Thus, in general the
area of water that is limited by a zone from 5to 50 m from the coast is considered. The
information on situation in zones farther from the coast is presented only by titres of
the coliform and quantity of heterotrophs in separate sites of the Black Sea [5].

The purpose of the present research was to estimate the expansion and level of water
pollution with pathogenic and conditional pathogenic microbiota. In connection with
this, the problem was to characterize the sanitary condition of distant waters in the
north-western part of the Black Sea.

Materials and Methods

The samples of sea water were taken in the 6-th research expedition on investigating
ship “Priboy” of the Ukrainian Research Centre of Marine Ecology (UKRCME) from
17t0 20.10.1992 on 39 stations of observation in the coastal zone in the region between
the mouths of Danube and Dnieper. 21 stations were in 0.5 km from the coast and 18
stations were in 1.5 km from the coast. The location of stations is submitted on fig. 1.
The samples were taken with the help of Nansen’s bathometer from a horizon of 0.5 m.
The area of sea water between Tiligulskiy and Beresanskiy bays in the following text is
called “The Northern shelf’.

The sanitary-bacteriological analysis of water samples included determination of
quantity of saprophytic geterotrophic microbiota with the optimum temperature growth
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Fig. 1. Map of the studied region

37 C, and determination of titres of the coliform and enterococcus, presence of pseu-
domonads, escherichiae, citrobacter, salmonellae, shigellae, klebsiellae, enterobacter,
proteae, vibrions and aeromonas according to the standard technique [2, 4]. The esti-
mation of sanitary condition of the sea water area was given according to the regulat-
ing documents worked out by JI.B. 'puropbesoii [3].

Results and Discussion

According to the sanitary-microbiological classification, pollution of marine area
can be determined by the quantity of allochthonous bacteria with the optimum temper-
ature 37 °C. The conducted research in 0.5 km zone has shown that only 25 % of the
investigated water spaces opposite to Dnieper-Bug region could be reffered as a “clean”
class (Table 1). This class corresponds to the number of microbiota less than 100 CFU/m!
(colony formation unit).

The rest of the investigated water area was characterized as “polluted” or “very
polluted"). The range of micobiota density was 90— 10 000 CFU/mI. The same tenden-
cies were found in distribution of saprofitic microbiota in 1.5 km zone. However, there
was a decrease of the density range from 70 up to 2000 CFU/mI, that is due to dilution
of contaminated waters. Nevertheless, both the previous data and these data are much
higher than the data given in classification for the “clean” waters.

The basic parameter of fecal pollution is the presence of coliform. According to the
data received by us, at all stations of the investigated sea water area, coliform titers
were higher than 1, that corresponds to a category of “clean” waters.

Enterococcus density is also studied as a possible parameter of fecal pollution. They
have greater stability to abiotic factors, and therefore their detection allows to speak
about the chronization of the process of biological pollution of sea waters [2]. The
application of this parameter for characteristics of the investigated regions has enabled
to establish the following statement. In contrast to the characteristics of water area,
that was received on the base of coliform titers, according to the density of enterococ-
cus 57.1 % of water tests at distance of 0.5 km from the coast and 35.3 % at 15 km zone
were characterized as “polluted” and “very polluted” (Table 2). Among all the investi-
gated regions, the greatest quantity of stations relating to the class “very polluted” was
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Table 1

Estimation of the water quality in the investigated regions according to the density
of saprophytic bacteria with temperature (37 °C) optimum of growth

Investigated Distance Mean Number of the stations (percent)
regions from the CFU/ with water quality class
coast (km) ml clean polluted very polluted
. 0.5 600 0.0 100.0 0.0
Yuzhniy port
15 900 0.0 100.0 0.0
0.5 1000 0.0 50.0 50.0
The Northern shelf
15 500 0.0 100.0 0.0
. . 0.5 938 25.0 25.0 50.0
The Dnieper-Bug region
15 900 0.0 100.0 0.0
0.5 780 0.0 80.0 20.0
The Gulf of Odessa
15 1041 11.2 22.2 66.6
. 0.5 2700 0.0 0.0 100.0
llyichevsk port
15 1100 0.0 0.0 100.0
The Danube-Dnister 0.5 3200 0.0 0.0 100.0
interfluve 15 1350 0.0 0.0 100.0
Opposite to the 0.5 4567 0.0 0.0 100.0
Danube mouth 15 800 0.0 66.6 33.4
. 0.5 1882 5.3 36.8 57.9
All regions
15 967 5.2 42.2 52.6

in the Gulf of Odessa. So, for example, the highest data of enterococcus density (tit-
er— less than 0,04) was found at the station opposite to the beach Arcadia.

Thus, there was a certain discrepancy revealed between the characteristics of the
investigated water area according to the three above-stated tests. Absolutely opposite
results were received during consideration of density of saprophytic microbiota with
the optimum temperature growth 37 °C and coliform titers.

The characteristics of density of saprophytes and enterococcus were the most com-
parable, there was a positive concurrence of the water quality classes in coastal (61.9 %)
and in distant zones (33.3%).

Realization of the direct indication of pathogenic and conditional pathogenic micro-
biota has allowed to estimate the real importance of the used above tests for sea waters.
The spectrum of their allocation in the two investigated 0.5 and 1.5 km zones from the
coast in the north-western part of the Black Sea is submitted in tables 3 and 4. Both
pathogenic and conditional pathogenic microbiota, to which more and more attention
is paid due to their potential danger for public health, were isolated in the 0.5 km zone
at 66.7 % of stations and in the more distant zone at 27.8 % of stations. In the half-
kilometer zone in all investigated regions, representatives of Enterobacteriaceae family
were dominant. Thus the maximum variety (up to 4 genera) of this family representa-
tives was observed in the water area of Odessa Gulf and Ilyichevsk port.

The bacteria of genus Proteus were isolated everywhere with high frequency. At the
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Table 2
Determination of water quality at the investigated regions according to the enterococcus titers
Invest_igated Distance Moda Number of the stations (percent)
regions from the titer / % with water quality class
coast (km) clean polluted very polluted
Y uzhniy port 0.5 >10/100 100.0 0.0 0.0
15 0.4/100 0.0 0.0 100.0
The Northern shelf 0.5 1.1; 0.4/50 0.0 50.0 50.0
15 >10/100 100.0 0.0 0.0
The Dnieper-Bug 0.5 >10/100 100.0 0.0 0.0
region 15 0.4/100 50.0 0.0 50.0
The Gulf of Odessa 0.5 >10; >0.1/29 125 12.5 75.0
15 0.4/44.4 33.3 16.7 50.0
llyichevsk port 0.5 >10; 0.1/50 50.0 0.0 50.0
15 >10/100 100.0 0.0 0.0
The Danube— 0.5 >10/100 100.0 0.0 0.0
Dnister interfluve 15 >10/100 100.0 0.0 0.0
Opposite to the 0.5 >10;1.1;0.2/33 33.3 33.3 33.4
Danube mouth 15 >10/100 100.0 0.0 0.0
Al regions 0.5 >10/52.6 42.9 14.2 42.9
15 >10/52.6 64.7 5.9 29.4

second place according to the frequency of isolation, there were representatives of
genus Citrobacter, at the third place there were microbiota of genera Salmonella and
Klebsiella. The water of the stations, where combined isolation of representatives of
genera Salmonella, Klebsiella, Proteus and Citrobacter was observed, such as the light-
house of Bolshoy Fountain, in front of the settiment Chernomorka and in front of the
Dry buy, was characterized by high density of saprophitic microbiota with the opti-
mum temperature growth 37 °C and enterococcus. The exception was the station in
front of cape Burnas, where at the similar situation high density of saprofitic bacteria
and low density of enterococcus were registered. At the line of 1.5 km distance from the
coast, there were isolated the representatives only of families Citrobacter, Enterobacter
and Proteus. The greatest variety was marked in the water opposite to the Dnieper-Bug
region. Isolation of bacteria of genus Shigella has not given a positive result.

During the study of microbiota from representatives of family Vibrionaceae, atten-
tion was paid not only to allochthonous species Vibrio cholerae and NAG (non-agglu-
tinating) vibrions, but also to autochtonous halophilic vibrions and aeromonas. So,
among them there are pathogenic species for hydrobionts, and species that cause gas-
troenteritis in a number of cases [3]. Autochtonous representatives of the family were
isolated in five regions from the seven investigated ones. Halophilic vibrions dominat-
ed in four regions. Their frequency isolation decreased with the distance from the coast.
Representatives of genus Aeromonas prevailed. They were isolated in regions opposite
to the Danube estuarie, to the Dnieper-Bug bay and in the Gulf of Odessa. Neither
Vibrio cholerae nor NAG vibrions were found in our investigations.
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Recently, to characterize sanitary condition, it is recommended to use Pseudomonas
aeruginosa as the test. This representative relates to conditional pathogenic bacteria. It
often is a causative agent of hospital infections, in a number of cases it causes enteric
infection, and this bacteria can be isolated from soil [3]. In our studies P. aeruginosa
was found in water area opposite to the Dnieper-Bug region both in 0.5 and in 1.5 km
zones and in waters ofthe Gulfof Odessa at 0.5 km zone. No connection of isolation of
these bacteria with other tests was shown.

The received results testify about the presence of spatial expansion of pathogenic
and conditional pathogenic microbiota in the north-western part of the Black Sea. Its
presence is registered even in 1.5 km from the coast. Zonality in their distribution is
marked, they prevail in 0.5 km zone. In regions near the mouth that occurs due to the
influence of rivers that bear terrigenic drains on large distances from the coastal line.
And in water area of Odessa gulfand Ilyichevsk port it is connected with discharges.

The detection of pathogenic and conditional pathogenic microbiota at signifi-

cant distance from the coast testifies to their possible adaptation to sea environ-
ment. It is known from the reference [6], that starved allochthonous bacteria, while
remaining metabolically active may lose the ability to grow on the media on which they
usually are cultured. Also, a genetic evolution of related pathogenic bacteria is possible
in sea environment at the expense of plasmids, carrying traits of stability to the factors
of external influence [1]. During eutrophy of water area, the survival of allochthonous
bacteria and the risk of contamination of people can be amplified [6]. During usage of
water, especially when it can get into organism, it is necessary to take into account
constant water exchange between coastal regions and minimal infecting doze of a
separate causative agent.

The analysis of efficiency of the number of tests, such as determination of saprophitic
microbiota with a temperature optimum 37 °C, coliform and enterococcus in sea envi-
ronment, has shown non-expediency of coliform titres that is proved in references [2,3].
Periodic direct indication of pathogenic and conditional pathogenic bacteria is neces-
sary when there is high density of saprophitic microorganisms with temperature opti-
mum 37 °C and enterococcus.
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PO3MOBCIKOAXXEHHA YMOBHO-MATOFEHHOT MIKPOEBIOTMU
Y MIBHIYHO-3AXIAHIN YACTUHI YOPHOIO MOPA

IBaHuuAa B. O., byxTiapos A. €., XygueHko I". B.
OpecbKnii fepxaBHUiA yHiBepcuTeT, Kadegpa Mikpobionorii Ta Bipyconorii,
Byn. lBopAHcbKa, 2, Opeca, 270026, YKpaiHa

Pestome

MpefcTaBneHo gaHi Npo pPO3NOBCHOAXEHHSA | 4aCcTOTY BUNYYEHHA MpeCcTaBHUKIB POAMH
Pseudomonadaceae, Enterobacteriaceae i Vibrionaceae y 3oHax 0,5 Ta 1,5 km Bif 6eperosoi ninii
MiBHIYHO-3axif4HOT YaCTUHM YOpHOro Mops B XOBTHI 1992 p.. Halibinbwa yactoTa BUAYYEHOI
focnigxXyBaHoi Mikpo6ioTu BuABNeHa Yy 30Hi, BigganeHii Big 6epera Ha 0,5 KM, 3 MakCMyMOM
BOfeCbKin 3aToui.

Kntoyosi cnoea: YopHe mope, MiKpo6He 3a6pyaHEHHS, YMOBHO-MATOreHHi 6akTepil, naToreHHi
6akTepil.

PACMPOCTPAHEHUWE YCNOBHO-NMATOMTEHHOW MUKPOBWOTHI
B CEBEPO-3AMAAHOW YACTU YEPHOIO MOPH

MBaHnua B. A., bByxtuapos A. E., XygueHko . B.
OpeccKkuii rocyapcTBeHHbI YHUBEpCUTET, Kadeapa MUKPOGMONOTN U BUPYCONOTUN,

yn. ABopsaHckas, 2, Ofecca, 270026, Y kpanHa

Peslome

MpeacTaBfieHbl pe3yabTaThl O pacnpoCcTpaHeHWe U 4YacToTe BblifeNeHUs NpefcTaBuTenei
cemelictB Pseudomonadaceae, Enterobacteriaceae n Vibrionaceae B 30Hax 0,51 1,5 km oT 6epe-
roBOli IMHNKN ceBepo-3anafHoi yacT YepHoro mopsa B okTab6pe 1992 r. Hanbonbwas yactoTa
BbIIeIEHHON nccneayemoli MMKpPO6GNOTHI BbiSiBNEHA B 30He, yaaNeHHON oT 6epera Ha 0,5 km, C
MakcuMymom B OflecCKOM 3anuBe.

KntoueBble cnoBa: YepHoe Mope, MUKPOGHOE 3arpsi3HeHmne, yCIOBHO-NaTOreHHble 6akTepuu,
naToreHHble 6akTepum.



