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ABSTRACT

This work reports on the microbial composition dhagnant fish ponds and mineral & metal
composition ofClarias gariepinusfrom the fish ponds in llorin, Kwara State, NigeriThe fishes apparently
thrived well in the fish ponds. Microbiological dysis of the different fish ponds as well as thenenal
composition of the fish samples were carried ousuRe revealed bacterial counts ranging from 1.0 x21¢
cfu/ml of the stagnant ponds water, 9.0 X-1® x 1dcfu/ml of water from fish ponds whose water was
changed daily and 3-10 x 46fu/ml of water from borehole. Total coliform cduranged from 6 x 191.5 x
10* cfu/ml of the stagnant pond water, 6-18 cfu/100fmniater from ponds whose water was changed daily an
1-6 cfu/100ml of water from borehole. Pathogeniongiu(Aspergillus nigey was isolated from the stagnant
pond water while none was isolated from fish pontiese water was changed daily. Faecal coliform® wet
isolated from any of the water samples. Analysishef mineral composition of the fish samples shothed
phosphorus and potassium were highest in fish fronds that the water is changed daily. Metal cotmagon
in the fish showed that Cd ,Pb, Co and Cr did noted the maximum acceptable concentration for haman
Proper cooking before consumption of fish is themefadvocated to prevent transmission of the bacserd
fungi to the consumers.
© 2012 International Formulae Group. All rights erged.
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INTRODUCTION is however bedevilled by a lot of problems
Fish is an important and the cheapest notably water pollution. Pollution of aquatic
source of animal protein and account for about environment is a serious and growing
37% of Nigeria's total protein requirement problem. Increasing numbers and amounts of
(FDF, 2004). It is acknowledged as the industrial, agricultural and commercial
efficient means of providing food which is  chemicals discharged into the aquatic
rich in protein source, income and environment have led to various deleterious
employment opportunities for the populace. effects on aquatic organisms. Of great concern
Catfishes of the family Claridae comprise one also is the microbial contamination of the
of the most commonly cultivated fishes in  aquatic environment which exposes the fishes
Nigeria. The production of the fish in Nigeria  to microbial infection. The water bodies in
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which the fish live are liable to contamination
with enteric bacteria. Although many
members of this group of bacteria inhabit sall,
water, and decaying matter, they are also
common occupants of the large bowel of
humans and animals. Enteric pathogens are
the most frequent cause of diarrheal illnesses,
which account for an annual mortality rate of
3 million people and an estimated 4 billion
infections worldwide (Talaro, 2005). Most of
the bacteria in the water are considered as
saprophytes which can become pathogenic
under certain conditions. The prevalence of
infectious diseases depends on the interaction
between fish pathogen and the environment
(Klesius, 1992; Mqgolomba & Plumb, 1992;
Boon & Huisman, 1996; Noga, 2000).
Besides, the pathogen spreading, mostly under
unpredictable circumstances, can result in a
sudden onset of a disease in an obviously
healthy population. Nzeh and Udeze (2011)
have demonstrated the pathogenicity of
Lactobacillus delbruekii(an otherwise none
pathogenic bacteria) under condition of high
microbial load. The bacteriological
examination of water has a special
significance in pollution studies, as it is a
direct measurement of deleterious effect of
pollution on human health (APHA, 1981).
Coliforms are the major microbial indicator of
monitoring water quality (Brenner et al.,
1993; Grant 1997). This work therefore was
carried out to determine the microbial quality
of some stagnant fish ponds in llorin
metropolis and the mineral composition of
Clarias gariepinusgrown in them as well as
borehole water and control fish ponds whose
water was changed on a daily basis with a
view to determining the safety of consumption
of fish from the ponds.

MATERIALSAND METHODS
Study area

The study was conducted in llorin,
Kwara state, Nigeria located on longitude
4°30 minutes and® 45 minutes E and latitude
8° 40 minutes N. The study area is shown in
Fig. 1.
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Water sampling

Water samples were taken from four
different stagnant fish ponds (samples A, B, C
and D), two fish ponds whose water are
changed daily (samples E and F) and one
borehole (sample G) within the llorin
metropolis into pre-sterilized bottles and
transported immediately to the laboratory for
bacteriological analyses. Standard sampling
guidelines and methods were followed in
sample collection (WHO, 1997).
Fish sampling and determination of
mineral and metal concentrations

Fish samplesQlarias gariepinu¥ were
collected from all the fish ponds with the help
of fishing nets and taken to the laboratory for
analysis. The samples were dried in an oven at
a temperature of 60 °Crhe samples were
milled and 2 g was ashed in a furnace at a
temperature of 508C. The porcelain crucible
was half filled with 3 ml of 2 M H CL.The
solution was transferred into 50 ml beaker
using a pipette. The extraction with 2 M H
CLwas repeated 4 times. About 15 ml of
distiled water was also used to wash the
sample. The mixture of the beaker was filtered
into 50 ml volumetric flask (Fawole & Oso
2007). The sample was made up to 50 ml by
addition of distilled water.

The determination of the levels of

inorganic mineralsCa,Na.Fe,K,P,and Mg &
metal:Cd,Pb,Co and Co were carried out

using the atomic absorption spectrophoto-
meter model 420 Perkin-Elmer, Norwalk, C.T.
(AOAC, 1990).

Microbiological analysis

Quantitative bacteriological analysis of
the water samples were carried out using total
plate count on nutrient agar (NA) while fungi
isolation was carried out using Potato
Dextrose Agar (PDA). Total coliform and
faecal coliform were detected using
MacConkey agar and Eosin Methylene Blue
(EMB) agars respectively. Their counts were
expressed in cfu/ml.The method of Fawole
and Oso 2007 was used.
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Figure 1. Map showing llorin metropolis.

RESULTSAND DISCUSSION

The results of the total bacterial count,
total coliform count, faecal coliform count and
presence of fungi in the water samples are
presented in Table 1. Highest bacterial count
(2.0 x 1dcfu/ml) was observed in sample D
while the least bacterial count (3 x*idfu/ml)
was observed in sample G. Highest coliform
count (1.5 x 16 cfu/ml) was recorded in
sample D while the least count (10 cfu/ml)
was recorded in sample G. Faecal coliform
was not isolated from any of the water
samples. Pathogenic funghgpergillus niger
was isolated from all the stagnant pond water
while none was isolated from fish ponds
whose water were changed daily and from
borehole water.

The analysis of mineral composition of
the fish samples showed that Ca content in
fishes from stagnant ponds ranged from 0.86 —
1.81%, while it was 1.66 in fishes from ponds
that the water was changed regularly. Mg
content ranged from 0.22 — 0.34% in fishes
from stagnant ponds while it was 0.18 in fish
from ponds that water was changed. K ranged

834

from 0.55 — 0.73%, the highest value was
obtained from fish in ponds that water was

changed. P ranged from 0.62 — 1.03% and Fe
ranged from 30.52 -74.96 mg/kg as shown in
Table 2. Phosphorus and Potassium were
highest in fish from ponds that the water was
changed daily. Metal concentration (Table 3)

shows that Cd was less than 0.01, in all the
fishes from sampled ponds. Pb was less than
0.05, Co was less than 0.02. ClI was not
present in the fish examined.When waters are
used for recreation or are a source of seafood
that is consumed uncooked, the possibility for
disease transmission exist (Wiley et al.,2008)
Most of the fishes in the aquatic environment
are resistant to most of the bacteria present in
the water under conditions of low microbial

load. However, the fishes can act as carriers of
the bacteria and consumption of the fishes
when not properly cooked (as practiced in

some parts of the world) can lead to infection.
The presence of certain bacteria like

Escherichia coliand Staphylococcus aureus

pose a threat to fish handlers and fish
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consumers by causing enteric diseases and
also occupational disease to fish handlers.

Analysis of the water samples revealed
contamination with bacteria most of which are
coliforms. Further analysis however showed
that faecal coliforms are absent from the water
samples indicating other sources of
contamination apart from faecal materials.
This however rules out the possibility of
invasion of the fish body by pathogenic
bacteria. Strauss(1985) reported that invasion
of fish flesh by pathogenic bacteria was very
likely if the fish were reared in water
containing over 1D of faecal coliforms
(Escherichia  coli and that  high
concentrations of pathogenic microorganisms
might occur in the digestive tract and
intraperitoneal fluid of the fish even at low
numbers of indicatory bacteria.

Opportunistic mycoses may start as
normal flora or ubiquitous environmental
contaminants. The importance of
opportunistic fungal pathogens is increasing
because of the expansion of the
immunocompromised patient population. The
isolation of opportunistic fungiAspergillus
niger from the water samples is a pointer to
existence of organic debris which is known to
support its proliferation. Hence, the
consumption of the fish from the stagnant fish
ponds becomes unsafe unless the fish is
properly cooked. Aspergillus can cause
opportunistic infection (systemic
aspergillosis) immunocompromised
patients.

in
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The results indicated that the
concentration of calcium, magnesium,
potassium, and phosphorus @ gariepinus
were low, Adakole and Balogun (2006)
obtained higher concentration of Ca and Mg
for C. gariepinus in Bindare stream and
Galma River in Northern Nigeria.

The results also showed that the
concentration of Iron inC. gariepinus
although low in value, were within the
WHO/FAO (1974)ecommended values. The
concentrations of phosphorus in the fishes
examined were low. Post (1987) observed that
phosphorus can be absorbed directly from the
water, this result suggests that phosphorus
content of the ponds inhabited by the fish was
very low.

The concentrations of cadnium,
chromium, cobalt and lead in the fish samples
did not exceed the maximum acceptable
concentrations of 0.002 mg/kg, 0.002 mg/kg,
0.01 mg/kg and 0.05 mg/kg respectively
indicating that there was no bioaccumulation
of these metals in the fish although the water
is not being changed regularly. Possible health
risks as a result of the consumption of the
fishes are therefore ruled out.

Iron is important for the formation of
haemoglobin (Post 1987) ,this fish is a good
source of the nutrient. This research has
shown that the fishes had little Pb, Cr, Cd and
Co concentrations although they inhabit
stagnant ponds that the water was not
changed, the fish does not constitute a health
risk in terms of metal concentration.

Table 1: The microbial counts and presence of fungi in tifilergent water samples.

Sample Total bacteriacount  Total coliform count  Faecal coliform count  Fungi
A 1.0 x 1d cfu/ml 8 x 16 cfu/ml 0 cfu/ml +
B 1.2 x 1dcfu/ml 6 x 16 cfu/ml 0 cfu/ml +
C 1.4 x 106 cfu/ml 1.1 x 16 cfu/ml 0 cfu/ml +
D 2.0 x 1d cfu/ml 1.5 x 106 cfu/ml 0 cfu/ml +
E 1.2 x 106 cfu/ml 1.8 x 16 cfu/ml 0 cfu/ml _
F 9 x 16 cfu/ml 60 cfu/ml 0 cfu/ml B
G 3 x 16 cfu/ml 10 cfu/ml 0 cfu/ml B
+ = present; - =absent. A-D = Stagnant fishdy& and F pond with daily changed water; G = nfaten borehole.
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Table 2: Mineral composition o€larias gariepinugrom the different water samples.

Sample Concentration (%) (mg/kg)
Ca Mg K P Fe

A 0.86 0.22 0.61 0.89 25.5

B 1.14 0.34 0.59 0.63 41.16

C 0.87 0.28 0.61 0.89 74.96

D 1.81 0.27 0.55 0.62 30.52

E 1.66 0.18 0.73 1.03 30.94

A-D are Stagnant ponds witltydvater;

E- pond with clean water.

Table 3: Metal concentration ilarias gariepinusfrom the stagnant pond water.

Sample Concentration (mg/kg)

Cd Pb Co Cr cr
A <0.01 <0.05 <0.02 <0.02 Nil
B <0.01 <0.05 <0.02 <0.02 Nil
C <0.01 <0.05 <0.02 <0.02 Nil
D <0.01 <0.05 <0.02 <0.02 Nil
E <0.01 <0.05 <0.02 <0.02 Nil

A-D are Stagnant ponds wittydivater.
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