Available online awww.scholarsresearchlibrary.com

s G
SN "o,»
Scholars Research Library 5’/ [
Scholars Research Archives of Applied Science Research, 2012, 4 (2)02-1006 ks vg
(http://scholarsresearchlibrary.com/archive.html) C\"\-Q
Library

ISSN 0975-508%
CODEN (USA) AASRC9

Heavy metal and bioload levels of Otamiri river, Overri, Imo State, Nigeria
"Duru, Majesty, K.C., 2Nwanekwu, Kenneth, E.*Adindu, Eze, A., and°0Odika, Prince,C.
!Department of Biochemistry, AbiaState Universitiyru, Nigeria

’Department of Microbiology, Imo State Universityod State, Nigeria
3Conc Educational Services and Research Centre, o State, Nigeria

ABSTRACT

Heavy metal and bioload levels of Otamiririver viagestigated. Four sites designated upstream (UR$Igtream
Il (UPSII), fallout point (FP), and downstream (D&)100meters apart, were water collection pointsf the river.
Analysed water samples collected from the rivema&tbthat apart from total iron at upstream |, ather identified
heavy metals in the river water were lower thansth@f maximum permissible limits. Metals such abmiam,
chromium, arsenic, mercury and cobalt used as gsliof heavy metal pollution of water body were abse
Otamiririver. Pseudomonas aeruginosa, Proteus spiaphylococcus epidermuchsi,Escherichia coli, &ikdia
species, Proteus species, Vibro species, Shigafleiss and Salmonella species wereamong the miidbatified
and isolated from Otamiririver. High bioload leveler group of microbes for total heterotrophic baxta count,
total coliform count, total viable bacteria couiatyd total fungalcount were observed in the thislgtuThe present
study has shown that the levels of microbes in @tawver are alarming hence those that depend oa tiver water
especially for domestic uses should purify it befosageas to avoid possible contamination of trseaties
associated with the identified microbes.
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INTRODUCTION

The supply of clean and uncontaminated water iseatgchallenge facing developing nations. Watetidmin
developing countries are predisposed to pollut®m2p]. In Nigeria, pollution is a major threatlioth surface and
underground water bodies [7, 8]. This emanateslynfyeim indiscriminate dumping of refuse, untreasedvage, oil
spillage, etc[20]. Apart from problem of accessipibf clean water from these contaminated watedié® it is
known that pollution of water could lead to healthzard, sanitary nuisance, severe economic andlsoci
consequences [3, 15, 21, 22].

Incidence of diseases such as typhoid, paratyphaidirdiasis, infectious hepatitis, leptospiriosis,
schistomiasis,shigellosis, amoebiasis,etc., coutd iftherent from consumption of contaminated wafEne
pathogens associated with these diseases havaliveetty or indirectly detected as having link withntaminated
water [35, 36]. Aside microorganisms, water bodaes also known to contain numerous chemical elesnant
different levels [21]. These chemicals also adgit@ information on the pollution status of watdéthaugh; some
may not constitute a health hazard to the healtheople directly but may give room to the growtpresence of
some microorganisms, which may impair health inew§t9, 18,22].

Otamiririver, one of the major rivers that flow dlmgh Owerri the capital city of Imo State in soa#stern region of
Nigeria and Its environs, is among such water motheeaten by pollution as a result of waste diapfd. Apart
from the agrochemicals that are being washed ingor@iriver from farm lands surrounding its banksidg rain
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fall, some industries, institutions, and outletsidied along the river also empty their waste waiter the river [6].
Due to its importance as water resource to the lpopuwithin Owerri municipality and its delicatevmons, the
present study investigated the heavy metal anad&iblevels of the river.

MATERIALS AND METHODS

Water sample collection

The water samples were collected in September, 2@h Otamiririver at four sampling points. The gdimg
points were designated upstream | (UPSI), upstrdafPSIl) fallout point (FP) and downstream (DS)he
samples were collected at 100 meter intervals. Sémpling was done in the evening against the vwter Six
composite samples were collected and pooled togetheach sampling point. The samples for heavyaimet
analysis were collected in clean sterile bottlethwscrew caps in duplicates, using disposablelesthend gloves
while those for microbial analysis were asepticathjlected in four sterile tubes.

Heavy metal analysis
Metals analyzed, which include Cd, Cr, Pb, Cu, Matal Fe, Zn,,Ar,Pb, and Hg, were determined ugimmic
Absorption Spectrophotometric (AAS) methods as dieed by [19].

Bioload analysis.

For identification and isolation only, some watample from different collection points were pootedether while
the other bioload analysis were separately donk edich water sample collected.Inoculation on dfierculture
media using the spread plate technique as desdop¢tl?] method was usedfor thewater samples deltecAfter
serial dilution, groups of microbes; total heteoptnic, total coliform, total viable; and total fungere estimated
using selective media and spread plate inoculagohniques according to [24] and modified by [1BETmethod
describedby[33]was used for faecal coliform isolatiKF- streptococcus agar was used for faecaltsirepci while
thiosulphate citrate bile sucrose agar (TCBS) wsaduto isolateVibrospecies as recommended by [32]. The
enumeration @almonellaspecies was carried out using the bismuth sulphgae [34]. Media preparations were
according to manufacturer’s instructions and intianagenerally, except for faecal coliform, was3&t-37°C for 24
h.

RESULTS AND DISCUSSION

Tablel.Result of heavy metals analysed in Otamirivier (mg/l)

Parameters UPS1 UPSII FP DS Maximum permissive ljimi
Cadmium ND ND ND ND 0.05
Chromium ND ND ND ND 0.05
Copper 0.19+0.04 0.08+0.01 | 0.04+0.02| 0.03+0.03 1.0
Manganese| 0.07+0.08 0.04 +0.02| 0.03+0.01| 0.04+0.01 0.1
Total iron 1.12+0.33] 0.30+0.01 | 0.22+0.01| 0.14+0.03 0.3
Zinc 2.01+1.22| 0.95+0.10 | 0.30+0.09| 0.40+0.01 5.0
Arsenic ND ND ND ND 0.05
Mercury ND ND ND ND 0.001
Cobalt ND ND ND ND 0.0022
Lead ND 0.01+0.00] 0.03+0.00  0.05+0.02 0.01

Values are meansz+ standard deviation of triplicdegerminations.
UPSI=Upstreaml, UPSIlI=Upstreamll, FP= Fallout poinDS=Downstream, ND= Not Detected

Investigated heavy metals in the present studyléTaphave soluble properties, which have generatedern in

water development globally, especially in termghair toxicity [26, 28]. Heavy metals in water atassified into

portable, above permissible limits, hazardous,ctaxid highly toxic [28, 29]. Concentrations of hgavetals above
permissible limits are generally not suitable fonsumption. Water containing cobalt above permisdimit can

have an erythropoietic effect such as increasadence of goitre in humans. Toxic concentratioteafl in humans
has been implicated for causing kidney damage bcar@edema, anaemia, etc. Mercury and arsenic haga

implicated for respiratory poison and hypertensigpectively [23, 26, 29]. Manganese, iron, zinad aopper are
noted for astringent taste, discoloration and titpiin water [19, 28]. Aside the values of ironUiPSI, other heavy
metals detected in Otamiririver were blow WHO pesible limits. Cadmium, chromium, arsenic, and ttolvare

not detected in the river. Their absence couldcigi the nontoxic nature of Otamiri, river.
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Table 2.Identification of bacteria isolates from Oamiririver

Key + = Present, = Absent
=
c () % =]
‘T @ ] 5 So O © [ [P R
2 |52 |2|8|8|e|le|82|c|8|8|8|8|8]|¢s
Characteristics of the colony Gram Reaction = o | 3|9 % g1 8 g 5 B s S|£ g g £
s |8|8|e|2|8|0|=|>23|8|6|o|=|3S|a]|=
n o 2 T =
>
Raised with dry surface and bluish green colounwaimient . Pseudomonas
Y 9 Gram negative rods - -
agar (NA) aeruginosa
Large sized, cream flat moist slimy wary transluc P ram neaative rods Proteus
colonies with offensive odour 9 - - - + + + - - + - + - - + - species
Cream coloured raised convex colony, moist withirent Gram positive rods, cocgi Staphylococcus
. . - + + - + + - - + + + + + + + H -
edge smooth surface inclusive epidermuchsi
Pink entire flat lactose fermenting colonies on cwkey | Gram negative rods i Escherichia coli
agar cream coloured on agar nutrient singles - + - - - - + - + + + + + + +
Raised slimy colonies with entire edge that aregiiand | Gram negative in short Klebsiella
lactose fermenting on macconkey agar chains pairs and single - - - - + + - - - - + - - - - species
. . . Vibrio
Yellow creamy entire colonies on TCBS agar Graugatige curves rods - cholerae
Non-Lactose fermenting pink mucoid colonies R, . Salmonella
) . - ram negative rods .
Macconkey agar with dark discouration on BCA - + - - - - - - - - + - - - - species
. . . . . Shigella
Raised average size pink colonies on DCA Gram negedds - - - - - - - + spegcies
Cream raised colonies on nutrient agar Gram positive rods in single Bacillus
short chains + - - - + + - + - - + + - + + species
Purole to light red colonies Gram negative long rods Chromobacteria
p 9 ) with rounded ends. + + - - - + - - - - - + - - - species
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Escherichia coli, Klebsiella species, Proteus spgcBhigella specieend Salmonella specigselong to the family
entrobacteriaceae. Their presence in water indidatral contamination of the watBscherichia coli an indicator

of these enterobacteria in water is harmless beitatfiers have been implicated as the causativet ajemne
waterborne disease or the other. For instaBaeémonellaspecielsave been implicated in typhoid fever and gastro-
intestinal upset, whil&higella speciefiave been implicated in bacterial dysentéoteus speciesnplicated in
urinary tract infection in humans [&taphylococcus epidermitsnd Bacillus speciesare pathogenic and non-
pathogenic bacteria respectivelgtaphylococcus epidermitisnplicated with mucous of man and other warm
blooded animals [3]. The presence in water sigsifi@ste material contamination of the water bodynfhumans
and other warm blooded animals whereBacillus speciesare harmless but are saprophytic in nature. Their
presence in water indicates the presence of decgimpoorganic materials in a water body. [27,
30].Chromobacteria speciesre pigmented bacteria classified as chromogeattebia. [31]Stated that chromogenic
bacteria are constituents of natural water body lamte, poses no problem. The identified bactez@ep have
earlier been identified in a related work by [118].

Table 3.Bioload per group of microorganism in Otamiiriver (cfu/ml)

Group of microorganism UPSI UPSII FP DS
THBC 4.%10° 6.0<10" | 4.1x10° 5.1x10°
TCC 4.x10° 2.810¢ | 3.6x10 3.7 10
TVBC 2.&10° | 2.9x10° 3.8x10° | 3.7x10
TFC 3.610° | 3.1x10° 3.7x10° 3.210
Total Salmonella 1.9x¥0 1.%10° 22107 | 1.81C°
Total Vibrio 0.&10 1.x10 1.610 | 1.6x10
Faecal Streptococci 200 1.6<10° | 2.8x100 | 1.1
Faecal Coliform 2.4 10 2.6x10° | 3.1x10° | 3.4x10°

Results are means of triplicate determinations.(HB= Total Heterotrophic Bacteria Count.; TCC= To#@bliform Count.; TVBC = Total
Viable Bacteria Count.; TFC= Total FungalCount.

[37]reported that water have a wide range of omgasiwhich include indigenous species, saprophyciss as
well as human pathogen contaminants.[34]observadsilgnificant increase in bacteriological loadrivers could
lead to high risk of infectious disease transmiss|&0] revealed that higher bacterial concentregiovere strongly
linked to total coliform and faecal coliform. Highicrobial population in an aquatic system is aeatfbn of the
input of microorganisms from extraneous sourced, arailability of growth supporting organic mat{80].High
counts of bacterial load reflect the level of wapallution as it give indication of the amount afganic matter
present. The mean total bacterial counts as olatdorethe sites in the present study were remaykhlgh. This is
alarming as Otamiri river water serves the populadhin Owerri municipality and its environs for uhestic
purposes. High values of THBC were obtained in Qfiaiwer. This could be as a result of human atiéad such as
washing, bathing, etc. Waste water containing adofrom Owerri municipal water treatment plant ehihas
entry point at a distance close to UPSII and flnghaction of the river, may be the cause of theiced THBC
observed in UPSII and FP respectively in the prestily. Human waste and waste of warm blooded @sioould
be responsible for the high values of total cotifazount observed in the river. The drop observedm$ll fortotal
coliform count could be as a result of waste watetaining chlorine and sunlight bactericidal effetich the site
is exposed to [9,38]. The total viable bacteriantowalues of the present study were high. The hlighalue
observed at FP, could be as a result of waste Virat@ra near by abattoir that enters the river distance close to
the FP. This waste water may have contained additimicrobes that are viable. The decrease obsetve& could
be as a result of flushing action of the river whihat of UPSII still relates to waste water camtag chlorine
discharge into the river by Owerri municipal wateeatment plant. Fungi are aerobic, multicellulann-
photosynthetic, chemoheterotrophic eukaryotic ptetmost of which are saprophytic obtaining theind from
dead organic matter [4].s Fungi are the princighl The high values recorded at FP and DS aredtdedo the fact
that water containing organic materials from Ohkunjgaw mill (Owerri municipal solid waste dump) enst the
river at FP. The total fungi counts for the rivee digh. This further reflects the refuse dump gobwnto which
lands surrounding Otamiririver have been convettedy people leaving close to the river. Tddalmonellatotal
Vibrio, FaecalStreptococcand faecal coliform observed in the present staréyhigh. This could link Otamiri river
water to diseases such as typhoid fever, salmaiglloholera, leptospnosis, etc, on consumptiof[A¢se diseases
manifest with different signs and symptoms suchigh fever, jaundice,diarrhoea, ulceration of theah intestine,
extreme dehydration, etc[4].

CONCLUSION

Although this study has revealed that Otamiririlsefow in terms of heavy metal concentration b tlver has
high levels of bioload. Hence, those populace witBiverri municipality that depend on the river wagspecially
for domestic purposes should endeavor to subjecivtiter to thorough purification processes sucthémination,
boiling ,0zonization, etc, before usage.
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