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The influence of the DBS (Deterlon) and TBS (Marlon) type
detergents concentration in water on the adaptability to the
physical effort of the bream (Abramis brama L.) in the
aquarium conditions was investigated using our own method
for application of the general physical effort to fishes.

INTRODUCTION

Detergents (the mixture of surface active substances, mineral and organic elements)
belong to the increasing together with the industry development, group of the chemical
polluters of the water habitat.

The presence of detergents in water accelerates the corrosive action, impedes the
filtering, sedimentation and coagulation processes, decreases the saturation of water with
oxygen and also deteriorates the taste properties of water (Chojnacki, 1970).

Of the particular importance is the influence of the detergents on the vital processes of
the water organisms: they hinder the sprawn insemination process and cause injury to the
gill epithelium (Mann et al., 1961), they decrease the survival rate of the fry (Trzebia-
towski, 1973), they act toxically upon the invertebrate water fauna (Mann, 1955; 1957),
as well as the water flora(Sierp et al., 1954).
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The degree of the toxicity of the detergents depends on their chemical properties and
also on their concentration in the water habitat.

Depending on the type of the main element (the surface active substance) detergents
are divided into ionproductive (anion and cation) and ionnonproductive — the latter ones
are not subject to the electrolytic dissociation (Chojnacki, 1970).

It was ascertained that, the most harmful effect upon the biological processes in water

are the anion and nonionic detergents (Sierp et al. 1954; Chojnacki, 1961), so called the
hard ones, which are subject to the biological degradation to a small extent only. The less
harmful ones, so called ’soft” — are easily decomposed in the water habitat.
. The aim of the present work was to investigate the influence of the widespread in
Poland detergents like Deterlon (“’soft”) and Marlon (“hard”), the components of the
municipal und industrial sewage, upon the adaptabihty to the general physical effort of
the bream under the applied load of a given work.

MATERIALS AND METHODS

The investigation was carried out in January, 1973 upon 39 breams weighing
170-570 g, originating from the Dabie Lake, after having adapted them (for about
a fortnight) in the aquarium conditions.

The experiments were carried out in the 500 litre capacity aquaria filled with the tap
water additionally aired, at the temperature of 13.5—15.0°C with the pH ranging from
7.6 to 8.5.

Our own method for application of physical effort to fish was used (Wegrzynowicz et
Kiyszejko 1972).

For the % quota of the adaptability to the general physical effort of the bream, the
application of load equal 45.4 kG/h/kg of the fish weight was assumed, at which load
according to the previous research {Wegrzynowicz et Kiyszejko, 1972b), the bream does
not appear to be tired for at least 2 hours.

The following detergents were used in the research:

1. Deterlon — anionactive dodecylobenzenosulphonian of sodium (DBS), (51% active
substance, 49% unsulphonated compounds and water) —produced on the base of
alcilobenizen ”Doban” by the Wroctaw Soap Factory;

2. Marion TP 370 — anion tetrapropvlenobenzenosulphonian of sodium (TBS), (70%
active substance, 0.6% sodium sulphate, 0.4—0.5% sodium chloride, 0.5% unsuipho-
nated compounds, 28% water) — produced in West Germany by the Chemische Werke
”Huels”.

The adaptability to the general physical effort of fish was examined in water with the
Deterlon concentration of 1,2, 3 and 4 mg active substance per one litre of water, and in
the Marlon concentration of 1, 2,3 and 4 mg active substance per one litre of water
(mg SA/I).

Simultaneously, the fishes under the applied load were examined in the water without
the detergents (the control group).
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The obtained data were described statistically, calculating the arithmetic averages, the
standart error and the degree of statistic variability at the confidence level Q = 0.95
utilising the t-Student Test.

RESULTS AND DISCUSSION

The obtained results (Tab. 1, Fig. 1) showed that, the content of 1-2 mg SA/1 of
Deterlon (DBS) in water considerably decreased the adaptability of the bream to the
general physical effort, while the same concentration of Marlon (TBS) resulted in a very
slight decrease of thé adaptability.
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Fig. 1-Influence of Deterlon and Marlon concentration in
water upon the general effort of the bream under the applied
load of 45 kGm/h/kg of the weight of the body of the fish

After the fish being placed in the concentration of 3 mg SA/1, the effort adaptability
of the bream decreased by about 30% both in DBS and in TBS.
The increase of the concentration up to 4 mg SA/1 decreased the effort adaptability of

the bream to 19% (TBS) and to 6.7% (DBS) in comparison to the quota achieved in the
pure water.
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The displacement of the water habitat pH towards the alkaline from 7.6 to 8.1-8.2 in
proportion to the increase of the DBS and TBS concentration in water (Tab. 1).

) Table 1
The general physical effort of the bream under the
applied load in water containing 1, 2, 3 and 4 mgSA/1
of Deterlon and Marlon
Nun;ber Wei)gt!lt Detergent Wa;lter Applied Performed work
ﬁs}?es ﬁs(lgs (mgSa/1) P (k(:f;/i/kg) (kGm/h/kg) %)
3% 220-440 . 0 7.6 454 45.4 100.0
4 260-450 1 1.7 45.4 424 10.2 93.3
3 190-410 2 7.9 45.4 34.810.1 76.6
5 240-560 3 8.0 » 45.4 17.9£0.3 32.2 .
4 180-470 4 8.1 45.4 8.7%0.5 19.2
Deterlon
3% 220-430 0 7.6 45.4 45.4 100.0
3 170-360 1 1.7 45.4 30.3£0.1 66.6
4 100-570 2 7.9 45.4 18.9+0.3 41.7
5 180-220 3 8.1 45.4 16.310.5 36.0 .
5 200-410 4 8.2 45.4 3.8104 6.7

* control group

The results of the research estimating the degree of the detergent noxiousness for the
water organisms that have been obtained so far and based on the period of survival in
certain concentrations, indicate considerable differences in the species susceptibility. The
value of the threshold lethal concentration for TBS type detergents oscilates between
6 mg SA/1 for trout and 10 mg SA/1 for carp (Trzebiatowski, 1973) and 20 mg SA/1 for
Lebistes reticulatus (Niemitz et Pestein, 1962); for DBS type detergents between 2 mg
SA/1 for trout and 6 mg SA/l for carp (Trzebiatowski, 1973) and 5 mg SA/1 for trout
(Mann, 1962).

Our own research confirmed by other authors .(Ludemann et Mount, 1963; Mann,
1962; Trzebiatowski, 1973) indicated greater susceptibility of fish to the DBS detergents
as compared to.the TBS detergents.

The decrease of the adaptability to the general effort of the bream in both the DBS
and the TBS concentration of 1-2 mg SA/l was most probably due to the impediment of
gas exchange between the organism and the water habitat, as well as to the circulatory
system insufficiency. ‘
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The problem of the mechanism of the detergent toxic action in the respiratory process
and the circulatory system activity not unimportant in the present research, is conducted
by means of the histochemical method and the ECG. Apart from their toxic action, the
changes taking place in water (smaller saturation with oxygen and the increase of the pH)
connected with the presence of detergents influence the decrease of the adaptability to
the physical effort.

The obtained results indicate that, the utilisation of the method for application of the
general physical effort to fishes as the test allows for the considerable reduction of the
time required for the biological research to only about 1 or2 hours, as compared to
48 hours or more (in the investigation of survival).

The results presented here allow also the determination of the fish reactions in much
smaller content of the detergents in water than by the biological methods, which have
been used so far (Mann, 1962; Niemitz et Pestlin, 1962; Trzebiatowski, 1973).

CONCLUSIONS

1. DBS (Deterlon) and TBS (Marlon) type detergents present in the water habitat,
cause the considerable decrease of the adaptability to the general physical effort of the
bream under the applied load.

2. The decrease of the adaptability of the bream to the general effort takes place in
smaller concéntrations of Deterlon as compared to Marlon.

3. The method for application of the general physical effort to fishes used as the test
in case of the water habitat pollution with the detergents reduces the time of the bio-
logical research.

4. The used method allows to determine the reaction of fishes in considerably smaller
concentrations of detergents in water than the biological tests that have so far been
applied.
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Translated: Irena Kliche.

WPLYW DETERGENTOW TYPU DBS (DETERLON) I TBS (MARLON)
NA LESZCZA ABRAMIS BRAMA (L.)
OBCIAZONEGO OG3LNYM WYSIEKIEM FIZYCZNYM

Sireszczenie

Przeprowadzono badania wpiywu detergentéw typu DBS (Deterlon) i TBS (Marlon) na zdolnosé
do wysitku fizycznego u leszcza (4bramis brama (L.)) w warunkach akwaryjnych, pizy zastosowaniu
metody wtasnej — obciazania ryb ogdlnym wysitkiem fizycznym.

W wyniku badan stwierdzono, Ze obecno$é w érodowisku wodnym niewielkich (uznanych za nie-
toksyczne) koncentracji obu wymienionych detergentéw — znacznie obniza zdolno$¢ ryb do wysitku
fizycznego, przy czym dziatanie Deterlonu wystapito silniej i przy nizszej koncentracji w poréwnaniu
z Marlonem.

BIMAHUE ZETEPTEHTOB THUIADBS (DETERLON) Il TBS(MARLON)
HA IIEIA Abramisirsma(L,), OIBEPTHYTOTO HATPY3KE OBUUM QU3NYECKIM YCUTUEN

Peabme

[lpoBezeHH UCCNEZNOBAHUA BIMAHUA AETEPTeHTOB Tuma DBS(Deterlon) y TBS
(Marlon) Ha CNOCOGHOCTH K (uanueckomy ycuauno jema (Abramis bramal,)) B
aKBapUaNbHHX YCIOBUAX NDY NDUMEHEHUM aBTODGKOTO METOZA - HATPY3KU DHO 06—
nuM GU3NUECKUM YCUIUEM.

B pesynbpTaTe UGCIEZOBAaHU{ yCTAHOBIEHO, UTO HANUuue B BOZHO# cpeze He-
Gonpuvx (TPU3HAHHHX HETOKCUUHHMI) KOHUEHTDAUUA 060MX BHUEHA3BAHHHX ZETEP-
TEHTOB 3HAQUUTENBHO CHUKAET CIOCOGHOCTE DPHO K (QU3UMUYECKOMY YCUIUI, ﬁpmqéM

ZelficTBue ZerepreHTa Deterlonu nmposBUIOCH CUIBHEE W C GONEE HUBKOA  KOH-
LeHTpanuel Mo CpaBHEHMW C ZeTepreHTOM Marlon,
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