DATA ON THE ESTIMATION OF THE HYGIENIC BACTERIOLOGICAL
CONDITION OF THE MAROS (MURES) RIVER

FERENC CsEPAl

Introduction

The actual bacteriological state of the surlace. so called fresh walers - with its chemical
and biological parameters - can change nol only by means ol abiotic laclors along the river
or its stretch. Extreme changes, which can damage the biosphere. can take place due to
cnvironmental ¢lTects, negative activitics of people. Over the last 20 years there have been
scores ol publications in the international literature which have deall with pragmatic
chemical- microbiological investigations on surface waters. A lot of data was published in
the Hungarian s¢ientific litcrature dealing with the investigations on rivers and lakes (c.g,
Estok. Andrik. Csépai. 1978; Hamar. 1976; Hegediis, Fodré. Zsigd 1980; clec.).

In this study the author has tried to determine the hygienic bacteriological state of the
river and its level of organic matter pollution, implicd rom the lformer, in the longiludinal
stretch of the Maros by the means ol point samples taken [tom relatively low waters. The
results are tentative.

Materials and Methods

We ook a tolal ol 135 water samples on three occasions, cach lime [rom dillerent
sampling sites of the longitudinal stretch of the Maros from 5 to 25 August 1991, During
transportation to the laboratory the samples were kept in sterile bottles. The samples were
analysed on the day of arrival. The names ol the sampling siles are shown in Table 5. For
the purpose of investigation 500 ml water samples were taken. In the course of the
laboratory investigations (he author has determnined the miesophilic wotal baclerial count, the
numbers of colilorm- and [ecal-coliform bacteria. the number ol fecal streplococei, the
number of Clostridium and Salmonella bacteria. Only 3350 ml water samples were available
for the detcrmination of Salmonclla bacteria instead of 1000 ml, The bacieriological
invesligations were carried out on the basis of Hungarian siandards in " The bacteriological
investigation into the drinking water (1971)" and the "Methodological Guide (1977)".

In Table 2 (Hcgedils, Fodré, Zsigd 1980), Table 3 (Regional Envirommnental
Laboratory. Srsolnok. 1990) and Table 4 (National Inslitute of Public Health, Budapest.
1990) there are data from the literature relating to the Tisza and Maros rivers. The author’s
results are summarized in Table 3. Catcgorics which mark (he levels ol contamination of
water samples arc indicaled at the botiom of the 1ables.
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Table 1. Tamiting values of

hygienic waler qualilcation (TTungarian Standard)

Catogorics  of  water 1 u m IAS

quahfication Clear Moderale polluted Polluted Strongly polluted
IIvgienic bacteriological | Units

paramelery

Coliform countm| 0-10 10.1-100 100.1-1000 1000
L'accal colitorm count:ml 0-1 1.1-10 10.1-100 =100
Ll'accal streptococcus countml 0-1 1.1-5 3.1-30 =~5()
Clostridium count-40 ml 0-10 11-50 51-100 =100
Salmonella positivily in | %o 0 =33 33 =33
1000 ml

In Table 1, the table of (he National Institule of Public Health and thee Hungarian
Ministry ol Health (Budapest. 1984) which is suggested [or the hvgienic qualilication of
surfice waters can be seen. The author has made the bacteriological qualification of samples
on the basis of this (Tablc 1).

Table 2. The mean values of results of hvgienic bacteriological investigations by 12 samples for a vear on the

Muros and Tisza rivers in 1986

No. of samplig siles 1 2

Samlipng site River Maros at Mako River Tisza at Tape
Hygicnie bacteriological paramalers | Units

Mesoph. Lolal baut. (37 °C) 1000%countm] 20 31.6
Mesoph. total bact. (20 °C) 1000*count:ml 33.4 36.7
Colitorm count'ml 1000 222
Faecal colifurm count'ml 156 60
Taecal sireplococcus count'ml 15 10
Clostndium count:40 m) 30 23
Salmonella positivity in 1000 ml Yo 15.6 10
Catogorics of qualification IV 111

Results and Discussion

It is mentioned above hal the invesligations carricd oul on the Maros River arc
tentative. because there are only limiled data for estimating the real state of the Maros.
Therefore the evaluation is somewhat strict because the small number of samples would not
be cnough to qualily on the basis ol more than 10% ol objectionable sample numbers
according the qualification. The parameter which is in the most unlfavourable calcgory is the
basis of the arrangement. It could be stated from the investigations that the mesophilic total
count is relatively greal in cach of the 15 samples, it is significantly over (he "cxpected”
level in the "moderately polluted” category. The number of the colilorm bacleria is above
the value, which is characteristic of category II, except in sample N'1 and sample N'3. The
number of the anacrobic sullilc reductive Clostridium bacleria is "satislactory” only in the
samples N'1-3, il is remarkably greater in samples N'6-15 (category Il and V). The
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number of lecal coliform bacleria is above the upper limit of calegory I in samples 3.
10.11.14 and the number of lecal streplococei is above category 1l only in sample N'14.

Table 3. The rosulis of hygienic bacteriological investigations ol the Maros and Tisza rivers (1990) Regional
Lovironmental Laboratory (Szolnok}. 1990, (Non published data).

River Maros at Mako

Date of sampling (1990) 05.02. 01.04. 04.06. 06.08. 08.10. 03.12.

Hygicnie  bacteriological | Unils

parameters

g-icsoph. total bact. (37 | 1000*count:ml 2.76 2.1 35 4.8 29 0.62
C)

Mesoph. tolal bact. (20 | 1000*count-ml 12.3 4.5 73 6.9 4.9 13.2

()C)

Coliform sountml 160 7.8 35 2.1 1.1 160

Faccal colilorm sountml 3.3 2.6 1.9 {) 0.2 22

l'accal streptococous count'ml 33 0.3 0.4 1] 43 34

Clostridium count:40 ml 356 130 22 114 60 310

Culegories of gualification IV v 11 IV 1M IV

River Tisza al Tapé. above mouth ol river Muaros

Date of sampling (1990) (5.02. 01.04. 04.006. 06.08. 08.10. 03.12.

Hygicnie  bacteriological | Unils

parameters

g-icsoph. total bact. (37 | 1000*count:ml 1.1 1.69 0.72 11.2 37 0.45
9]

Mesoph. tolal bact. (20 | 1000*count-ml 28 7.3 1.17 36 5.2 1.9

()(!)

Coliform sountml 22 23 11 1.3 11 7

L'accal colitorm count’'ml 7 7.9 4.9 0 0 2.3

l'accal streptococcus count:ml 3 0.4 0.2 0.1 0.4 1.2

Clostridium count 40 ml 121 37 32 52 3 79

Calegories of qualification v 11 m m 11 1

The author has tried to isolate the Salmonella bacteria from the obligate pathogenic
bacleria as well, but there was considerably less water than necessary. As it was found there
were Salmonella in seven ol the 13 samples, and 4 dilTerent serotypes of Salmonclla were
identified (Table 5), it means that the occurrence and variety of the Salmonella bacteria,
causing [cver, diarthoca and vormnil, is very frequent, They scem (o exist in the waler
continuously. Of the bacteria, shown in Table 5. the S. typhi-murium is lrequent in the
Hungarian swface waters. The other isolated Salmonella serotypes also exist in our country
but their eccurrence is relatively rare. For instance the 8, blockley isolated Irom the samiples
N'9.11 and 12 is almosl a curiosity.

By means of analyzing the hyvgienic bacteriological states of the Hungarian stretch of
the Tisza and Maros, written in (he lierature (Tables 2, 3 and 4), the author has ricd o
stale the water quality of the Romanian streich. The comparison of the rivers has been
hampered by the fact that the Romanian samples were 100 little and the quality of the Tisza
and Maros changes annually, scasonally and depends on (he water outpul. All of the above
mentioned information is needed o give a good bacteriological qualification. On the basis
of the available results it may be stated that: The river Tisza. above the inflow of the Maros
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(Tables 2. 3) is ¢learer in a grealer proportion ol the samples than the Hungarian streich of
the Maros (Tables 2. 3, 4). The more conlaminated state of the Maros manilests itsell in an
earlier high Clostridium numbers. which indicates an intensive bacteriological
decomposition. The reason for this is connecled with the permancent organic matler load
which can be proved indirectly by the bacleriological results.

Tahle 4. The results of hvgienic bacteriological investigations of the Maros river at the mouth al Szeged {764 rkm
-1990) National Institule of Public TTealth (Budapest). 1990. (Non published data).

Date of sampling 03.01. 08.03. 13.006. 16.08. 10.10. 03,12
(1990)

[Iygicnic Units

bacteriological

paramelers

Mesoph. Lotal bal. 1000*countml 228 13.6 13 12 24 21
{(3790)

Mcsoph. total bact. 1000*count-ml 20.4 66 18.8 21 27 36
{20 °C)

Colilorm countml 14 160 170 24 35 700
Faecal cohlorm countml 17 54 92 3.3 2.2 160
Faccal streplococeus | count:ml 0.9 19 2 80 8 21
Clostridium count; <) m] 360 230 11 46 40 60)
Salmonella serotypes | in 1000 ml 0 0 0 0 8. enteritidis 0
(37 o)

Culegories of v IAY I v m v
uahfication

It follows [tom the carlier and present resulls (Tables 2, 3, 4 and 3) that organic
pollution is entering the river continuously. It seems that this is the reason why the river
canmol gel 1o a more progressive period of scll-purilication, This is primarily duc (o the lact
that whenever chemical and microbiological decomposition could take place. a subsequent
contamination happens.

[t may be established [romn the present investigations that the number of the mesophilic
heterotrophic and fecal indicalor bacleria arc [ar above the "normal” valuc. This [act is
connected with the organic matter load of fecal character, which is likely owing to the
lrequent occurrence ol Salmenclla bactlenia.

From these lacts it emerges that the scll purification ol the investigated strelch of the
Maros River is rather slow. In the future it seems to be advisable to carrv out more
investigations in order (0 know the level and regularity of the pollution and to determing the
scll purification in time and in arca as well.
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Table 5. The resulis of hy gicnic bacteriological invesligations of the Maros River (1991) Author's dala.

No. of sampling
Siles

h

10

11

14

Hvgienic
bacteriological
parameters

Unity

Mesoph. total
hact. (37 V)

1000*count’ml

el
i

—
=

1.3

4.8

51

3.9

b
A

E%)

16

Colilomm

count:ml

4.7

350

3.4

166

170

330

3300

2400

1604)

33

33

1600

13

Faccal colilorm

count:ml

4]

0.78

(.4

1.7

21

4.9

1.1

(.4

0.2

14

2.2

1.4

2.2

Taecal
streptococcus

count:ml

0.8

1.1

0.7

0.9

0.6

0.8

2.3

0.6

0.7

0.9

0.8

6.8

1.3

Clostridium

count:40) ml

[

2

18

190

130

130

70

65

140

120

Salmonella
scrolvpes (37 oC)

in 1000 ml

fnd

0

§. tvphy-
muriim

S,
virchow

8. typhi-
muriim

h
blockley

S.
blockley

S.
blockley

8. branden

0

Cuategories of
¢ualitication

1M1

I

1

1M1

v

v

W

1

v

v
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