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ABSTRACT

The microbiological investigation of selected orgaof Clarias gariepinus exposed to effluents
from a soap and detergent industry, in llorin wasried out. The microbiological analyses of

the selected organs (gills, and skin) showed thatibhdex of the microbial load is in order of

10 indicating that the effluent is highly populatedtwiungi and bacteria. The results showed
that the metal components of the industrial effladnoaccumulated in the organs of fish, this
phenomenon was thought to have brought about thareed growth of microorganisms in the
organs. The probability of being exposed to nonnpgollution was considered. Notable

microorganisms in the organs of the fish include following; Proteus vulgaris, Bacillus Sp,

Streptococcus faecium, Eschericia coli.
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INTRODUCTION

The addition of harmful substances to the enviramti@aking it undesirable or unfit for life is
referred to as pollution. Pollution occurs as altesf anthropogenic activities which concentrate
the emissions and discharges in areas where péopland work[1]. When pollutants reach a
particular ecosystem, they disturb its delicateabed and threaten the health and existence of
living organisms including man [2].

Industrial effluents may be considered as one efrtftost common water pollutants, some of
which may be regarded as non-degradable. Many tnesidack effluent treatment plants, and
thus discharge untreated or partially treated effts into natural water bodies [1, 3]. Effluents
discharged into surface water have adverse effsah that the discharges may kill aquatic
organisms as a result of reduction in dissolvedgerycontent of the receiving water [4]. The
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self purification processes in the water becomestrietched and both the physical and chemical
guality of surface water become generally impajddd

Clarias gariepinuss common in Africa especially in Nigeria. It belys to the family Clariidae
of the order siluriform and super order OstariophySlarias gariepinuspossess gill fans and
epibranchia organs, for efficient and obligateba@athing.

Generally, fish have ability to bioaccumulate metah their bodies [5].C. gariepinus
bioaccumulates the highest amount of metals igilits followed by liver skin and muscle [6].

Considering the richness of fish organs in nutripatticularly, the study of the impact of
bioaccumulation of industrial effluents on micrdipapulation in the organs of fish is important.
Egboka reported that majority of water borne pa#imbg microorganisms enter water courses as
a result of feacal contamination [7]. Adewoye aratelef also reported that industrial effluents
discharged into water body facilitated dense groeftimicroorganisms in the river, this affects
inhabiting organisms such as fish[8].

Accumulation of microbes inside water meant fohifig) for human consumption could cause
diseases such as cholera, typhoid fever, skin sikseamong others[1]. Moreové&idwardsiella
ictaluri, gram negative red bacteria is a typical examplaicfoorganisms that survive in catfish
and pond bottom mud [9].

MATERIALSAND METHODS
The industrial effluent used for the toxicity tesas collected from soap and detergent industry
in llorin, Kwara State.

The test organismsClarias gariepinusof table size were collected from Fishery Division
Ministry of Agriculture, llorin, Kwara State.

Acclimatization
The test organisms were acclimatized for 14 dayarge containers by not giving them food to
ensure their adaptation to the new environment.

Procedurefor toxicity test

The method of Bioassay used was renewal test. Bthlal and sub lethal test was carried out
and the control. After carrying out the test, thertalities from the two tests were kept in a
freezer before analyses.

Microbiological analyses

The skin, gills and muscles of the test organisresewsubjected to microbiological analyses.
Aseptically, the skin of the fish sample from e@cmcentration were scraped, homogenized and
serially diluted. Two dilutions were chosen andtgdaout using nutrient agar and potatoes
dextrose agar. For the nutrient agar, the plate® Weubated at 3T for 24 hours while for
potato dextrose agar (PDA), the plates were in@gbat room temperature for 48 hours. The
process was repeated for the gills. Control expamisiwere also carried out.
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The distinct colonies observed were asepticallycslibre and transferred into the slants; the
different isolates obtained were then characteriaedlentification.

RESULTS
Exposure ofClarias gariepinugo industrial effluent in this research work retegbthe effects of
the industrial wastes on microbial load in the skl gills of the fish.

Microbial load for bacteria was in order of°a@hile microbial load in control was in order of
10%. Table 1; show that the concentration of induktefiluent has no much effect on the
abundance of bacteria load in fish organs (gill,sae and skin). There was no significant
difference in the bacteria load of the organs@f gariepinusas the concentration of the
industrial effluent increases.

Microbial load for fungi was in order of 1@vhile microbial load in the control was in ordér o
107 (Table 2). There was no significant differencehia population of fungi in the gills, skin and
muscle ofC. gariepinusas the concentration of the industrial effluetéases.

Table1: Microbial load for Bacterial cfu/ml

Concentration | Gills Samples | Skin Samples | Muscle Samples
Contro 1.2x1C 2.0x1C 1.2x1C
0.00¢ 6.2x1C 6.2x1C 6.0x1C
0.01( 6.5x1C 6.0x1C 5.2x1C
0.02( 2.7x1C 2.6x1C 2.5x1C
0.02¢ 8.6x1C 8.0x1C 4.8x1C

Each value is a mean of two readings

Table 2: Microbial load for Fungi cfu/ml

Concentration | GillsSamples | Skin Samples | Muscle Samples
Contro 1.2x1C 1.5x1C 1.2x1C
0.00¢ 5.3x1C 4.8x1C 4.0x1C
0.01( 7.8x1C 7.0x1C 6.8x1C
0.02( 9.4x1C 6.5x1C 4.8x1C
0.02¢ 1.2x1¢ 2.0x1C 1.0x1C

Each value is a mean of two readings

Table 3: Biochemical characterization of theisolates of the Gills

Samples Code | Probable Identification
FgN; Serratia marcesce
FaN; Streptococcus ¢

FgNs Proteus rulgaricu
FSN Bacillus S

FSN, Streptococcu

F = Fish, S =Skin, g = gill, N = Nutrient agar
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Table 3 and 4 shows probable isolates of bactewhfangi respectively as found in the skin,
gills and muscle o€. gariepinusexposed to industrial effluents.

Table 4: Biochemical characterization of theisolate from the skin (fungi)

Samples Code | Probable | dentification
FgF, Saccharomyces cerevis
FgF, Rhodosporium S

FgFs Saccharomyces cerevis
FSF; Alternaria Sg

FSF, Aspergillus nige

Key: F — Fish, g —gill, S —=Skin, P = Potato deseagar
DISCUSSION

Considering the results obtained in this studis gvident that the microbial load and the status
of the microorganisms isolated from the selecteghios of the test organism shows a level of
contamination which indicates that the presencefiifient in any water body would make it
highly populated with different species of micromngsms making fish and other organisms
susceptible to diseases. This conforms to therfgsliof [8] that industrial effluents discharged
into water body facilitates dense growth of micgeorisms in the river.

Out of the three selected organs analyzed, the giltl the skin had higher microbial load than
the muscles which indicated that the test organi®maccumulated high concentration of
industrial effluents in their gills and skin tham the muscles. This observation is in agreement
with the findings[6] thaC. gariepinusgenerally bioaccumulates highest concentratiometals

in its gills followed by liver, skin and muscle.

The microbial loads recorded in the three orgarniés (gkin and muscles) varied. The results
obtained from this work shows that the increastnénconcentration of the industrial effluent has
no significant effect on the abundance of microoig@ms in the fish organs. Therefore, the
microbial loads in these organs cannot be direatlyibuted to the concentration of the
accumulated pollutants. On the contrary, Adewoyed &ateef reported that the variation
recorded in the abundance of microbes across theyar sites of Oyun stream, could be
attributed to the variation in the concentratiortte deposited pollutants[8]. A report according
to Saida and Veljo showed that the fluctuationh&f &bundance of bacteria could be as a result
of the presence and density of main producersgdroc matter in water[10].

The abundance of bacteria and fungi in the orgatisectest organisms indicates that the organs
were also exposed to non-point pollution. For inséa some of these organs are rich in certain
nutrients which enhanced the growth of microorgasis Feacal contamination in water is
usually demonstrated by the detection of speciictéria that are present in very large numbers
in intestines [7]. Hence, it can be concluded thatorgans are exposed to both point and non-
point pollution, which can alter the natural bakwraf populations within the ecosystem, by
selectively encouraging the development of thoselae microorganism which can degrade all
or some of the added materials [11].
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This study however, revealed the potentials of syp® of fish to detergent effluents or the
seepage of the effluents into water bodies whiatsttute a change in the water quality while
the fish organs serve as reservoirs which encouteggrowth of microorganisms especially the
pathogenic ones that are injurious to man healdndd the consumption of fishes from waters
polluted with detergent effluents must be discoadappecause of their deleterious effects on
man’s health.
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