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Abstract: The ameliorative potency of Moringa oleifera leaf extract MOLE 2mg/L on cassava wastewater CWW 0.01, 0.02, 
0.03, 0.04, 0.05 and 0.00 mg CWW /L of clean water, disclosed to the hybrid fingerlings 2.00 ± 0.00g of the African catfish 
was investigated. The experiment was carried out in a semi static Fisheries Unit Laboratory bioassay, Enugu Lat. 7.4N; 8° 7’5 
and long 6° 8’E. 7° 6’ W for 96 hours. The acute toxicity was followed by the addition of a safety dose of MOLE to each of 
the acute concentration, and disclosed to the test fish of similar species and weight, for exact time of the acute test. Disclosed 
fish showed rapid swimming movements, mouth gaping and constraint, and loss of equilibrium and inactivity prior to demise. 
Dose dependent oxygenation rate and tail pulsation regularity was indicated at the onset of the experiment, but decreased 
towards the finish of the disclosure interval. The 96 hours LC50 was resolved to be 0.028 mg/L but was made more tolerable at 
0.044 mg/L when MOLE was added. The test contaminant not surpassing the welfare utility level of 0.00028 mg/L should not 
be let into the aquatic environment for the farming of hybrid fingerlings of the test fish, except where 2.00 mg/L MOLE is 
applied to decrease the lethality of CWW to 0.00044 mg CWW/L of water. 
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1. Introduction 

Cassava Manihot exculenta is a prime root and leaf food 
in Nigeria and other emerging nations [1], and its starch, 
support gut health and blood sugar [2]. Its flour is presently 
used as binder of animal meal and other industrial products 
[3], fuel- ethanol production, paper and textile production 
and as an inert carrier in pharmaceutical industries [4, 5]. 
The heightened usefulness has thus, introduced it to the 

facets of the environments and especially into the aquatics. 
Although reports of the use of cassava waste water has been 
made [6], but its damages to fish fingerlings is very huge, 
due to its lethality profile [7]. The toxicity of cassava waste 
water on different fish species abound [8, 9], but its 
lethality on hybrid African catfishes is rare [10]. The use of 
the seed extract of Moringa to better the purity of water and 
waste water is available in literature documentations [11-
13], but has not been used to improve cassava contaminated 
water, exposed on hybrid catfish [14]. The aim of the 
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present study is therefore to determine the ameliorative 
potency of MOLE to improve the lethality of CWW and the 
behavior of the disclosed hybrid fingerlings to it. The 
objective of the present study is therefore to investigate the 
96h LC50, the welfare utility level and the use of MOLE to 
ameliorate the median lethality of CWW on hybrid 
fingerlings exposed for 96 hours. 

2. Materials and Methods 

2.1. Experimental Fish, MOLE and CWW 

Three hundred and sixty (360) hybrid fingerlings of 
African catfish (mean weight 2.00 ± 0.0 g, mean length 2.40 
±0.12cm) were obtained from a Private Farm in Enugu 
Nigeria and conveyed to the Fisheries Wet Laboratory of the 
Department of Animal/Fisheries Science and Management, 
Enugu State University of Science and Technology ESUT 
Lat. 7.4N; 8° 7’5 and long 6° 8’E. 7° 6’ W, Enugu Nigeria. 
They were held in four fiber reinforced plastic (FRP) tanks, 
containing 300 L of de-chlorinated tap water. Ventilation was 
provided to all tanks round the clock in order to keep 
dissolved oxygen contents. Before the start of the study, the 
fish were adjusted for 14 days, and were fed with trade fish 
diet composed of 40% crude protein. The faecal matter and 
other waste materials were drained off daily to reduce 
ammonium content in the water. CWW was collected from a 
local cassava factory, while the leaf extract of moringa was 
prepared according to standard procedures [7], and was 
dissolved in distilled water to make a stock solution, used 
during the study. Ethical clearance from the Enugu State 
University of Science and Technology Committee on 
Experimental Animal Care was obtained and followed. 

2.2. Acute Toxicity Test 

The lethality of CWW on C. gariepinus was carried out 
following the OECD recommendation for testing of substances 
that has defined composition No. 203 in a semi-static 
restoration system by using 200L capacity glass aquaria. Five 
different concentrations (0.01, 0.02, 0.03, 0.04, and 0.05) and 

control 0.00 mgL-1 were selected and prepared in triplicates for 
acute exposures after a random- variable test, and ten (10) fish 
were exposed to each replicate. A group was exposed to clean 
freshwater which served as control. Feed was not offered 12 h 
prior to and during the 96 h of test period. Dead fish were 
immediately removed to prevent worsening of water quality. 
The exposure solution was renewed each day and was also The 
experiment was conducted under the natural daylight of 12:12 
light-dark cycle and the physico-chemical parameters of the 
test water were examined daily, using standard methods [15], 
and were recorded (dissolved oxygen 4.40 ±0.20 - 7.00 ± 0.40 
mg L−1 temperature 27.70 ± 0.5°C, pH 4.5 ±0.3-7.7 ± 0.12 and 
free carbon dioxide 4.24 ± 0.6 mg L−1). The test fish were 
checked on hours 24, 48, 72 and 96 in each replicate to 
determine the dose response effects of CWW on the fish. 
2mg/L of MOLE [14] was added to each lethal dose and 
exposed for the same period to estimate its possible use to 
enhance CWW acute toxicity level on test fish. The behavioral 
responses in exposed and control fish were observed and 
recorded daily. The LC50 was determined by Probit analysis 
[16]. The welfare utility dose WUD was estimated by 
‘applying the safety application factor (AF) suggested by 
CCREM [17].’ 

2.3. Statistical Analysis 

Data was indicated as mean ± standard error and was 
analyzed using the 20.0 statistical package SPSS computer 
program (SPSS Inc. Chicago, Illinois, USA). Differences in 
the test concentrations and control were subjected to one-way 
analysis of variance (ANOVA), followed by Duncan range 
tests to determine significant mean differences. 

3. Results 

The dose response behavioral toxicity variation of the test 
fish exposed to acute doses of CWW is shown in Table 1, 
while Tables 2 and 3 represent the mortality rates followed 
by their probit 96h LC50 values during acute and amelioration 
levels in Figures 1 and 2 respectively. 

Table 1. Behavioral toxicity of hybrid catfish fingerlings disclosed to CWW. 

Parameters Concentration Mg/L 
Period (hours) 

24 48 72 96 

Rapid swimming movements 

0.01 ++ + - - 
0.02 ++ ++ - - 
0.03 +++ ++ + - 
0.04 ++++ +++ ++ + 
0.05 - - ++ +++ 

Mouth gaping and constraint 

0.01 - - + + 
0.02 - - + + 
0.03 - - + + 
0.04 - - ++ +++ 
0.05 - - ++ +++ 

Loss of balance and inactivity 

0.01 - - + + 
0.02 - - + + 
0.03 - - + + 
0.04 - - ++ +++ 
0.05 - - ++ +++ 
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Parameters Concentration Mg/L 
Period (hours) 

24 48 72 96 

Opercula oxygenation 

0.01 + - - - 
0.02 ++ + - - 
0.03 ++ ++ + - 
0.04 +++ ++ ++ + 
0.05 +++ ++ ++ + 

Tail pulsation regularity 

0.01 + + - - 
0.02 + + - - 
0.03 ++ + - - 
0.04 +++ ++ ++ + 
0.05 +++ ++ ++ + 

Rapid swimming movements, Mouth gaping and constraint, Loss of balance 
and inactivity, Opercula oxygenation, Tail pulsation regularity  

0.00 - - - - 
0.00 - - - - 
0.00 - - - - 

Key: -none, + mild, ++ moderate, +++strong, ++++ very strong. 

3.1. Behavioral Toxicity 

Exposed fish to the acute concentrations of CWW for 96 h 
showed differing grade of behavioral responses prior to death, 
such as period declined rapid swimming movements, dose 
dependent mouth gaping and constraint, Loss of balance and 

inactivity, before death (table 1). The Opercula oxygenation 
and Tail pulsation regularity declined with period and 
indicated dose dependent response but no clear unusual 
behavioral disarray was observed in the control group of fish 
during the study (table 1). 

 
Figure 1. Logarithmic probit line of 96h LC50 of CIWW disclosed to hybrid catfish fingerlings. 

Table 2. Mortality rate of hybrid catfish fingerlings disclosed to CWW. 

conc. Mg/L 24h 48h 72h 96h 

0.00 0 0 0 0 
0.00 0 0 0 0 
0.00 0 0 0 0 
0.01 0 1 1 1 
0.01 1 1 1 1 
0.01 1 1 1 1 
0.02 1 1 1 1 
0.02 1 1 1 2 
0.02 1 1 1 2 
0.03 1 1 1 2 
0.03 1 1 1 2 
0.03 1 1 2 2 
0.04 1 1 2 2 
0.04 1 1 1 2 
0.04 1 2 2 2 
0.05 1 2 2 2 
0.05 1 2 2 2 
0.05 1 3 1 2 
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Concentration mg/L Log concentration Replicate 1 Replicate 2 Replicate 3 cumulative Mortality % mortality Probit 

0.01 -2 3 4 4 11 36.66 4.64 
0.02 -1.69 4 4 5 13 43.33 4,82 
0.03 -1.52 5 5 6 16 53.33 5.08 
0.04 -1.39 6 5 7 18 60.00 5.25 
0.05 -1.3 7 7 7 21 70.00 5.52 

3.2. Median Lethal Concentration and Safety Level Amelioration of Lethal with MOLE 

The 96 hours LC50 was determined to be 0.028 mg/L (y= 1.951x + 8.0212, R2=0.9458) Figure 1 but was ameliorated to be 
0.044 mg/L (y= 7.2479x + 15.102, R2 = 0.9061) when MOLE was added (Figure 2). 

Table 3. Mortality rate of hybrid fingerlings disclosed to CWW, and ameliorated with MOLE. 

0.00+2mg/L MLE 0 0 0 0 
0.00+2mg/L MLE 0 0 0 0 
0.00+2mg/L MLE 0 0 0 0 
0.01+2mg/L MLE 0 0 0 0 
0.01+2mg/L MLE 0 0 0 0 
0.01+2mg/L MLE 0 0 0 0 
0.02+2mg/L MLE 0 0 0 1 
0.02+2mg/L MLE 0 0 0 1 
0.02+2mg/L MLE 0 0 0 1 
0.03+2mg/L MLE 0 0 1 2 
0.03+2mg/L MLE 0 0 1 2 
0.03+2mg/L MLE 0 0 2 2 
0.04+2mg/L MLE 0 1 2 2 
0.04+2mg/L MLE 0 1 1 2 
0.04+2mg/L MLE 0 1 1 2 
0.05+2mg/L MLE 0 2 2 2 
0.05+2mg/L MLE 0 1 2 2 
0.05+2mg/L MLE 0 3 1 2 

 

Concentration. mg/L Log concentration Replicate 1 Replicate 2 Replicate 3 cumulative Mortality % mortality Probit 

0.01 -2 0 0 0 0 0.00 0 
0.02 -1.69 1 1 1 3 10.00 3.72 
0.03 -1.52 3 3 4 10 33.33 4.56 
0.04 -1.39 5 4 4 13 43.33 4.82 
0.05 -1.3 6 5 6 17 56.66 5.15 

 
Figure 2. Logarithmic probit line of 96h LC50 of CIWW +MOLE, disclosed to hybrid catfish fingerlings. 

4. Discussion 

The initiation of CWW to the aquatic domain of the 

disclosed hybrid fish, commenced a dose and period 
behavioral responses to counter the effects of the 
contaminant [18]. These reaction imply that the CWW 
brought about some stress to the fish because the control 
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group did not make any effort to move out of their resident. 
The various behavioural responses observed in this study 
confirm with previous reports [7, 19]. Noticed dose and time 
conditioned bearing in opercula oxygenation and tail 
pulsation regularity was a sign that breathing and vitality of 
the fish was impeded by the contaminant [20]. The water 
standard pH and DO could be due the toxicant absorption and 
use in water, in consonant with reports [21]. The dose 
dependent lethality frequency of the disclosed fish might be 
due to abnormal alterations in water quality parameters as 
well as neural disturbances of the fish living structure. 
Alterations in phospholipid composition of plasma 
membrane may have contributed to neural injury correlated 
with cyanide induced histologic hypoxia [22, 23]. The 96 
LC50 value in this study is in harmony with [7], who noted a 
value of 0.024 mg/L. 

Moringa seed was proposed to be a satisfactory element of 
natural water treatment [24, 25]. It has been shown to be a 
good bio- coagulant and efficient water purifier [26], owing 
to its water soluble proteins polymers, functional groups, 
such as hydroxyl and carboxyl [27], and the elimination of 
heavy metals and microbes from waste water [28-30]. 

5. Conclusion 

2mg/L of MOLE ameliorate the lethal toxicity of CWW on 

hybrid catfish fingerlings, from 0.028 to 0.044 mg/L, and it is 

recommended for use in tropical waters for fisheries and 

aquaculture. 
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