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ABSTRACT 

The study seeks to evaluate the concentration of some toxicants in abattoir wastewater prior to treatment 

and after treatment using ultrafiltration system. Samples of water were gathered from the reservoir of 

wastewater in the Gwagwalada abattoir, Abuja, Nigeria without treatment and labelled S1. Some of the 

water was subjected to treatment using Chlorine + Alum + Lime (S2), another with Chlorine + Alum + Lime 

+ Activated carbon (S3). Physico-chemical parameters such as: pH, colour, nitrates etc. were analyzed. Trace 

metals (Zn, Cu, Fe, Pb, Mn, Ni, Co and Cd) levels in the water samples were investigated using Atomic 

Absorption Spectrophotometer (AAS). Concentration of pesticide residues (µg/L), antibiotics and bacterial 

growth were also evaluated. The S1, S2 and S3 nitrate concentrations were 271.20, 22.40 and 26.57 mg/L 

respectively. Level of Zinc, Copper and Lead in the trio samples investigated were within the range 0.14 to 

0.24 mg/L, 0.15 to 0.24 mg/L and 0.06 to 0.17 mg/L respectively. Dichlorvos, Lambda-cyhalothrin and 

Chlorpyrifos were found in the 3 water samples in varying concentration.  Only sample S1 shows microbial 

growth of Salmonella spp., Escherichia coli, Pseudomonas spp., and Shigella spp. at 52.00 ± 8.49, 58.00± 

31.11, >100 and 10.50 ±0.71 CFU/100ml respectively. In S1, 0.05 µg/L of oxytetracycline and 0.34 µg/ of 

levofloxacin were found. This study has shown that treating wastewater from the abattoir using 

ultrafiltration method with some reagents such as Chlorine, Alum, Lime and Activated Carbon can help in 

removing toxicants and purify it before releasing it into the environment 
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INTRODUCTION 

The discharge of effluent (also known as 

wastewater), rinsing of butchered animals post-

slaughter, and the disposal of animal remains 

along with bodily fluids have led to significant 

environmental issues, impacting not only aquatic 

ecosystems but also posing risks to human health 

(Ahmadu et al., 2020). This issue has been 

ongoing for an extended period but has escalated 

notably over the past few decades, getting to a 

vital and concerning level in Nigeria (Arimoro and 

Ikomi, 2008).  

 

It has been reported that many abattoirs in 

Nigeria are strategically located near surface 

water bodies to access affordable water supplies 

required for animal processing and to serve as a 

disposal site for the runoff generated during meat 

processing engagements (Omole and Ogbiye, 

2013). The water plied during slaughtering 

activities has the potential to gather 

contaminants, faecal products, and even 

malicious bacteria (Mijinyawa and Lawal, 2008; 

Ramesh et al., 2009). Untreated abattoir effluent 

is a combination of fats, proteins, and fibers, 

leading to a significant presence of organic 

matter with a possibility of contaminating the 

rivers and sewage networks (Mulu and Ayenew, 

2015).  

 

These wastewater streams are often identified by 

elevated levels of organic compounds, including 

parameters like biological oxygen demand (BOD) 

(the receiving water body, potentially could 

experience eutrophication) and chemical oxygen 

demand (COD), along with elevated levels of N, P, 

malicious microorganisms, suspended solids, and 

fats, oils, and grease (FOG), arising from sources 

like blood, carbohydrates, faeces, proteins, and 

feathers (AL-Mutairi, 2006; Kobya et al., 2005; Oh 

et al., 2014; Yordanov, 2010). The significant 

presence of organic matter can be connected to 

the remaining blood in the effluent (Debik and 

Coskun, 2009; Dlangamandla et al., 2016). 

 

The advancement of innovative approaches for 

wastewater treatment includes pressure-driven 

membrane processes such as ultrafiltration 

(which aids in the removal of colloids, suspended 

particles, and macromolecular substances) and 

reverse osmosis (which eliminates mineral 

compounds and low-molecular organic 

substances) (Yordanov, 2010). Ultrafiltration 

exhibits outstanding effectiveness in eliminating 

minute particles, as well as pathogenic 

microorganisms and environmentally harmful 

enriched substances (Spasov and Dinkov, 2002). 

This approach can also decrease the necessity for 

chlorination and eliminate nitrogen and 

phosphorus nutrients. Wastewater treated 

through traditional treatment plants is typically 

released into the environment, while membrane 

filtration technology can generate water of 

sufficient purity for household consumption, crop 

irrigation, and industrial applications (Ramesh et 

al., 2009).  

 

Surface assimilation on activated carbon is 

regarded as one of the most effective techniques 

employed in the water treatment operation 

(Keerthana and Thivyatharsan, 2018). Activated 

carbons possessing a diverse pore size 

distribution, substantial specific surface area, and 

unique surface chemistry are extensively 

employed as versatile adsorbents for capturing 

substances in both gaseous and liquid phases 

(Yadav et al., 2015). They are also frequently 

utilized as adsorbents in the removal of various 

organic compounds, dyes, heavy metals, 

industrial pollutants, herbicides, pesticides, and 

numerous other toxic and hazardous substances 

(Reza et al., 2020). Activated carbons of this 

nature can be manufactured from a range of 

source materials, including coffee wastes (Obaya 

et al., 2020), coal (Sun, 2016), coconut shell 

(Gratuito et al., 2008), plantain fruits (Ekpete et al., 

2017), maize cob (Egbon et al., 2013), rice husk 

(Ahiduzzaman and Sadrul Islam, 2016) and 

sawdust (Yang et al., 2017). 

 

The use of antibiotics in agriculture has 

exacerbated the proliferation of antibiotic 

resistance in the human population through the 

environmental spread of interchangeable 
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resistance genes (Heuer et al., 2011). Wastewater 

from abattoirs has the potential to pollute both 

surface and groundwater. The discharge of 

abattoir effluent introduces pathogens that can 

negatively impact land and water quality, posing 

risks to human, animal, and aquatic ecosystem 

health while also posing a threat to overall 

environmental safety (Atuanya et al., 2018). The 

practices associated with livestock farming and 

animal processing, including the production of 

beef, hides, and leather, have had long-term 

detrimental effects on both land and water 

resources (Sawalha et al., 2019). Wastewaters or 

effluents from Abattoir has been reported to 

frequently contain various pharmaceuticals, 

including diclofenac, oxytetracycline, tetracycline, 

and others (Sim et al., 2013; Wei et al., 2011) 

typically used to treat livestock diseases and 

endoparasites. Another significant concern is the 

potential impact of long-term environmental 

exposure to low concentrations of antibiotics, 

which can range from nanograms per liter (ng/L) 

to micrograms per liter (μg/L) (Munoz et al., 

2017). 

 

This study is undergone to evaluate the 

concentration of toxicants (heavy metals, low 

biological oxygen demand, dissolved oxygen, 

pesticides, antibiotic microbes that can cause 

infections) in abattoir wastewater prior to 

treatment and after treatment using ultrafiltration 

system. 

 

METHODOLOGY 

Study Area 

Gwagwalada town in the Federal Capital Territory 

(FCT), Abuja, can be characterized as one of the 

densely populated areas and serves as the 

headquarters of one of the oldest councils in the 

Federal Capital Territory, Abuja (Ejaro, 2013). 

Gwagwalada town is situated approximately 55 

kilometers from the Federal Capital City (FCC) 

within the Federal Capital Territory. Its 

geographical coordinates place it between 

latitude 08°55'N and 09°00'N and longitude 

07°00'E and 07°05'E. (Balogun, 2001). The 

Gwagwalada Abattoir is located in the new 

Kutunku area of Gwagwalada, situated between 

latitude 8°55' and 8°60' North and longitude 

7°05' and 7°11' East. More precisely, the 

coordinates of the Gwagwalada Abattoir are 

within the range of latitude 8°55'59''N to 

8°55'55''N and longitude 7°03'54''E to 7°03'50''E. 

 

Collection of water samples 

Samples of water were gathered manually from 

the top 30 cm of the reservoir of wastewater from 

the Gwagwalada abattoir, Abuja, Nigeria. The 

water samples, each totaling 1 liter, were 

collected in triplicate using amber glass bottles. 

These samples were collected using a composite 

sampling technique within a 4-hour interval. 

Subsequently, all collected samples were stored 

at a 4°C temperature before additional analysis. 

 

Group of water samples 

Untreated wastewater was labelled S1, Treated 

wastewater sample using Chlorine + Alum + Lime 

was labelled S2 while Treated wastewater using 

ultrafiltration (Chlorine + Alum + Lime) with 

activated carbon was labelled S3. 

 

Physico-chemical determination 

The pH and electrical conductivity of the collected 

water samples were determined using a pH meter 

(HI-99130, Italy) and an electrical conductivity 

meter (JENWAY, multi-3410, UK), respectively. 

Additionally, Gravimetric method was plied to 

determine the samples total dissolved solids 

(TDS) (Sawyer et al., 1994). 

 

The total dissolved solids (TDS) of each sample 

were calculated plying the following formula: 

TDS (mg/L) = {(A - B) x 1000} ÷ sample’s volume 

A represent the evaporating dish weight plus the 

dried residue 

B represents the evaporating dish weight 

 

Dissolved oxygen in mg/L was measured using 

two different techniques: the optical technique of 

ProODOmeter and the galvanic technique of 

ProPlus meter (1.25 mil PE), both manufactured 

by YSI Inc., Yellow Springs, Ohio, USA. 
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The turbidity of the water samples was 

determined using calibrated standard 

instruments (DeZuane, 1997) alongside the 

American Public Health Association (APHA) 

(2017), American Society for Testing and 

Materials (ASTM), and a turbidity meter (model 

2100P Turbidimeter HACH, Colombia, USA) 

provided by Arachem (M) Sdn. Bhd. Each water 

sample was kept for few minutes in the sample 

holder in order to stabilize the reading which 

were then recorded. Nitrates and nitrites 

concentration were determined as stated in Olu 

(2021) and the standard methods of APHA (2017). 

Also, biological oxygen demand (BOD) was 

evaluated. 

 

Pesticide standards 

Plying Yusuf et al. (2022) method, pesticide 

standard of 99% purity was acquired from Sigma-

Aldrich (St. Louis, MO, USA). HPLC-grade ethyl 

acetate from E. Merck (Darmstadt, Germany) was 

plied in dissolving the stock solutions and the 

evaluated pesticides from the water samples, 

include Chlorpyrifos, Glyphosate, Dichlorvos, 

Cypermethrin, and LAMBDA-cyhalothrin. 

 

HPLC-DAD analyses 

The analysis was conducted using an Agilent 

Technologies Series 1200 high-performance 

liquid chromatography (HPLC) system from 

Waldbronn, Germany, which was equipped with a 

diode array detector (DAD). The chromatographic 

column used was an Agilent Zorbax SB C18 

column with dimensions of 250 mm × 4.6 mm × 

5 μm, and the analysis was performed at a 

constant temperature of 25°C in the oven. 

Acetonitrile was the mobile phase plied with 

ultrapure water for 5 min by the utilization of a 

30:70 v/v gradient, for 10 min 100% acetonitrile 

and for 5 min 15:85 v/v. 

. 

Antibiotics analysis 

Fifty milligram (50 mg) each of Metronidazole, 

Trimethoprim, Sulphamethoxazole, Ampicillin 

and Cloxacillin standard were weighed separately 

into 50 mL volumetric flasks and approximately 

25 mL of HPLC grade methanol was added to 

each flask and the solution shaken for 5 min to 

ensure complete dissolution of the actives. To 

prepare the stock solution, 1 mg/mL was 

achieved by filling up to the mark with HPLC-

grade methanol. Subsequently, lower 

concentration calibration standards, specifically 

500, 200, 100, 50, and 10 μg/mL, were derived 

from the stock solution and then transferred into 

HPLC vials for further examination. 

 

HPLC Analysis of Samples 

Two (2) μL of each sample was carried with the 

aid of the mobile phases (10 mM KH2PO4) (pH 

:3.0) (88%v/v) and Acetonitrile 2 4(HPLC grade) 

(12%v/v)) over the Stationary Phase 

(WatersXterra C18 with dimensions of (250 mm x 

4.6 mm I.D, 5 μm) at a flow rate of 1.0 mL/min. 

The column temp was 30ºC and the detector 

wavelength was 265 nm. The samples were run 

for 20 min each. 

 

Bacteriological examination 

This was done to determine the concentration of 

bacteria and other microorganisms in the 

wastewater and treated samples as illustrated by 

Olu et al. (2021) and Ikhide et al. (2022) where 

most probable number (MPN) test was carried 

out in three (3) steps namely; presumptive, 

confirmatory and completed test to evaluate the 

count of bacterial isolates. 

 

RESULTS AND DISCUSSION 

Physico-chemical parameters encompass the 

conventional parameters employed in water 

quality assessments (Hamaidi-Chergui and 

Errahmani, 2019). These parameters comprise 

dissolved oxygen, pH, temperature, salinity, and 

nutrients like nitrogen and phosphorus. 

Additionally, they encompass measurements 

related to pollutants such as herbicides, 

insecticides, and metals (Alengebawy, 2021). 

Table 1 shows the different means of physico-

chemical parameters readings obtained from the 

different water samples analyzed in this study 

with the available permissible limit stated by 

World Health Organization and Standard 

Organization of Nigeria as a guideline. 
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Water conductivity is a representation of its 

capacity to conduct an electrical current (Mulu 

and Ayenew, 2015). In this study from Table 1, the 

untreated water sample from the abattoir had an 

electrical conductivity of 773.85 µS/cm which was 

reduced in the treated water samples. The water 

sample treated with Chlorine (3 mg/L) + Alum (20 

mg/L) + Lime (15 mg/L) (S2) and the one treated 

with Treated with Chlorine (3 mg/L) + Alum (20 

mg/L) + Lime (15 mg/L) + Activated Carbon (S3) 

were 303.4 and 266.9 µS/cm respectively. 

 

As stated by Asibor et al. (2020), the pH level is 

crucial for microorganisms as it plays a significant 

role in regulating the activity of enzymes, 

hormones, and proteins that control metabolism, 

growth, and development. From Table 1, the 

untreated water sample (S1) from the abattoir pH 

is 6.59, the S2 water sample had pH 6.53 and each 

pH was within the range of permissible limit as 

shown in Table 1 by World Health Organization 

and Standard organization of Nigeria. The S3 

water sample had a pH of 5.79. All the three water 

samples had pH lower in contrast to pH ranges of 

6.9–8.8 of earlier studies on wastewater from 

likewise abattoirs in Nigeria (Raheem and 

Morenikeji, 2018). Wastewaters from abattoir are 

alkaline in nature typically due to the high 

concentration of organic compounds, primarily 

made up of proteins (Ogbomida et al., 2016; 

Padilla-Gasca et al., 2011) but that did not take 

place with the abattoir water sample used in this 

study. 

 

Dissolved oxygen (DO) is a critical parameter for 

the existence of aquatic organisms and is also 

plied to assess the freshness of a river (Kolawole 

et al., 2011). In this study from Table 1, the DO 

was low in the untreated abattoir water sample 

with a concentration of 0.75 mg/L. The low level 

of DO can be attributed to the high nutrient 

composition from the abattoir effluent (Mulu et 

al., 2013). The DO concentration increased after 

treatment for both S2 and S3 with a value of 5.01 

and 4.51 mg/L respectively. 

 

Biodegradable organic matter present in 

receiving waters can lead to increased rivalry for 

oxygen within the environment, resulting in 

elevated levels of BOD and a subsequent 

decrease in DO. This situation is harmful to 

aquatic life and can also impact the quality of 

sediments and surrounding soil (Asibor et al., 

2020). In this study, the BOD of the untreated 

wastewater has a concentration of 81.81 mg/L. 

The BOD concentration decreased after 

treatment for both S2 and S3 with a value of 2.08 

and 0.68 mg/L respectively. A drastic reduction in 

slaughter house wastewater after treated using 

ultrafiltration method was also reported by Asibor 

(2020), Eze and Eze (2018) and Yordanov (2010). 

The BOD values for the treated water were below 

the maximum acceptable limit as illustrated in 

Table 1. 

 

Color in water is a measurement of its aesthetic 

quality or visual appearance (Mulu and Ayenew, 

2015). In this study, the wastewater from the 

abattoir is brownish in color while two treated 

water samples (S2 and S3) were colorless as 

indicated in Table 1. 

 

As shown in Table 1, the wastewater (S1) had a 

high turbidity value of 121.00 NTU, it reduced 

when subjected to treatment, as indicated with S2 

and S3, with the values 12.10 and 30.10 NTU 

respectively. The elevated levels of turbidity are 

expected, as they result from the direct dislodge 

of effluents from the abattoirs (Akpor and 

Muchie, 2011; Ezeoha and Ugwuishiwu, 2011; 

Kwadzah and Iorhemen, 2015; Ojo, 2014). The 

appearance of such a high concentration of 

turbidity diminishes the aesthetic quality of the 

receiving water (Asibor et al., 2020). 

 

According to Eze and Eze (2018), total dissolved 

solids (TDS) serve as an indicator of the presence 

of various chemical contaminants, including 

calcium, chloride, magnesium, nitrates, 

phosphate, potassium, and sodium and an 

elevated TDS values are indicative of hard water, 

which can lead to the accumulation of scale in 

pipes, valves, and filters. This scale buildup can 
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impair system performance and increase 

maintenance expenses. It's important to note that 

high TDS levels can be particularly toxic when 

accompanied by abnormal pH, high turbidity, or 

reduced oxygen levels (Eze and Eze, 2018). In this 

study the wastewater had a TDS (592.85 mg/L) 

value higher than the acceptable limit as 

indicated in Table 1. The total dissolved solids 

were seen to increase in both treated water with 

concentration value of 1480 mg/L and 1307 mg/L. 

 

Nitrate is one of the chemical parameters 

commonly utilized as index to assess water 

quality (Olu, 2021). In this study, the nitrate 

concentration (271.20 mg/L) from the untreated 

wastewater from the abattoir was far higher than 

the acceptable maximum limit as indicated in 

Table 1.  

Nitrate pollution is thought to result from both 

livestock manure and the application of inorganic 

fertilizers in agricultural practices (Olu, 2021). 

Industrial effluents, motor vehicles, and 

wastewater treatment have been recognized as 

contributors to nitrate pollution in the 

environment (Alimohammadi et al., 2018; Asghari 

et al., 2018; Khosravi et al., 2018). High 

concentrations of nitrate have been associated 

with eutrophication (Adeolu et al., 2016). On the 

other hand, the treated water samples (S2 and S3) 

had a nitrate concentration value of 22.40 mg/L 

and 26.57 mg/L respectively and these were 

below the permissible maximum limit as specified 

in Table 1.   

 

In this study from Table 1, the nitrite 

concentration in the untreated wastewater from 

the abattoir was 139.30 mg/L, and this was very 

high compared to the permissible limit specified 

by WHO and SON as indicated in Table 1. 

However, the nitrite reduced in the two treated 

wastewater (S2 and S3) as 10.20 mg/L and 11.14 

mg/L respectively.  

 

 

TABLE 1: Physico-chemical characteristics of water samples  

Parameter S1 S2 S3 SON1 WHO2 

E.C (µS/cm) 773.85 303.4 266.9 1000.0 1000.0 

TDS (mg/L) 592.85 1480 1307 500.0 500.0 

pH 6.59 6.529 5.792 6.50-8.50 6.50-8.50 

DO (mg/L) 0.75 5.01 4.51 6.5-8.00 6.5-8.00 

BOD (mg/L) 81.81 2.08 0.68 - 3.0-6.0 

Nitrate (mg/L) 271.20 22.40 26.57 50 50 

Nitrite (mg/L) 139.30 10.20 11.14 0.2 0.2 

Turbidity (NTU) 121.00 12.1 30.1 5 .0 5.00 

Colour Brown Colourless Colourless Colourless Colourless 

1:  Standard Organization of Nigeria (SON), 2015 

2:  World Health Organisation (WHO), 2006 

EC-Electrical conductivity, TDS- Total dissolved solids, DO- Dissolved oxygen, BOD- Biological oxygen 

demand 

S1= Untreated Water 

S2= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) 

S3= Treated with Chlorine (3mg/L) + Alum (20mg/L) + Lime (15mg/L) + Activated Carbon 
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Table 2 shows the different mean concentrations 

(mg/L) of metals obtained from the different 

water samples analyzed in this study with the 

available permissible limit specified by WHO, 

SON and United States Environmental Protection 

Agency (USEPA) as a guideline. 

 

Heavy metals are categorized as environmental 

pollutants due to their toxic influence on the 

ecosphere (Khalid et al., 2020; Olu et al., 2022). As 

divulged in Table 2, Cadmium and Cobalt were 

not detected in any of the water sample analyzed. 

Hassana and Nuradeen (2021) also reported that 

Cadmium was not detected in the abattoir 

wastewater which they investigated. 

 

It is well known that acute zinc toxicity in humans 

can lead to symptoms such as nausea, 

dehydration, weakness, abdominal pain, muscle 

coordination difficulties, and kidney dysfunction 

(Elemile et al., 2019). Chronic exposure to high 

levels of zinc can increase the risk of blood cell 

deformities and may also harm the pancreas 

(Vaishaly et al., 2015) while elevated copper levels 

can lead to chronic anemic condition (Iqbal et al., 

2011). In this study from Table 2, the zinc and 

copper concentrations of the three samples 

investigated were within the range 0.14 to 0.24 

mg/L and 0.15 to 0.24 mg/L. These results were 

below the acceptable maximum limit by WHO, 

SON and USEPA as indicated in Table 2. This 

observation implies that treatment effected on 

the wastewater from the abattoir were able to 

remove some zinc and copper in the wastewater 

sample. 

 

Lead as a contaminant can accrue in the bones, 

blood vessels and other vital organs as time 

progress (Nazir et al., 2015). Lead is not only a 

carcinogen but also affects the central nervous 

system of individuals exposed to it. It can result in 

delayed mental and physical growth in children 

and may impair their attention span and learning 

abilities (Omole et al., 2018). In this research work, 

the level of lead in the three samples of water 

were higher than the acceptable limit as specified 

in Table 2, the range was 0.06 mg/L to 0.17 mg/L. 

Although the treatment of the wastewater did 

cause reduction in the Lead concentration 

especially with the presence of activated carbon. 

Unlike this study, Hassana and Nuradeen (2021) 

did not detect lead in the abattoir wastewater and 

the activated carbon treated water sample. 

 

In this study from Table 2, the sodium and 

calcium concentrations in the treated wastewater 

were higher than their respective concentrations 

i.e., 11.24 mg/L and 14.16 mg/L in the raw 

wastewater from the abattoir, the spike in the 

concentration of these two elementals can be 

attributed to the presence of lime and alum 

among the reagents that were used in the 

filtration process. 

 

Magnesium is a vital nutritional element for 

human beings, serving as one of the micro-

elements responsible for various functions such 

as maintaining cell membrane integrity, 

facilitating nerve transmission, supporting muscle 

function, and assisting in DNA replication (Bala et 

al., 2016). In this study from Table 2, The 

magnesium levels were higher in wastewater with 

a concentration of 6.34 mg/L and also the S3 

sample concentration was higher than the 

acceptable limit as illustrated in Table 2. This 

simply could be said that the activated carbon did 

not permit effective removal of magnesium from 

the wastewater.  

  

The potassium was well reduced in the water 

sample without activated carbon- S2 having a 

value of 9.87 mg/L compared to the one which 

pass through activated carbon S3 (11.89 mg/L) 

that also increased the potassium concentration 

of the filtered wastewater. The wastewater from 

the abattoir (S1) has a potassium concentration of 

10.07 mg/L 

 

In this study, iron was found in the wastewater 

from the abattoir (S1) at a concentration of 1.05 

mg/L and this was higher than some permissible 

limit specified by some global agency except 
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WHO as specified in Table 2 but the treated water 

(S2 and S3) had no traces of iron in it. 

 

In this study, the manganese in the wastewater 

from the abattoir was 0.32 mg/L and it was 

reduced to 0.13 and 0.21 mg/L in the two treated 

wastewater S2 and S3 respectively. The water 

treated with activated carbon could not remove 

the manganese effectively when compared to 

where it is absent.

 

 

TABLE 2– Metal content (mg/L) of the water samples 

Samples S1 S2 S3 WHO 

(2011) 

SON 

(2015) 

USEPA 

(2008) 

Cd NA NA NA 0.003 0.003 0.005 

Pb 0.17 0.09 0.06 0.01 0.01 0.015 

Na 11.24 13.49 13.25 200 200 - 

Co NA NA NA - - 0.1 

K 10.07 9.87 11.89 - - - 

Zn 0.24 0.16 0.14 3 3 5 

Cu 0.27 0.15 0.17 2 1 1.3 

Fe 1.05 NA NA 2 0.3 0.3 

Mn 0.32 0.13 0.21 0.4 0.20 0.05 

Mg 6.34 0.17 4.80 - 0.20 - 

Ca 14.16 136.84 148.44 75 - - 

NA- Not ascertained 

S1= Untreated Water 

S2= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) 

S3= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) + Activated Carbon 

 

 

Table 3 shows the different concentrations (µg/L) 

of pesticide residues obtained from the different 

water samples analyzed in this study with the 

available permissible limit specified by World 

Health Organization as a guideline. 

 

Wastewaters from abattoir frequently contain 

pesticides plied in the treatment of livestock to 

eradicate ectoparasites. Additionally, they may 

contain polycyclic aromatic hydrocarbons (PAHs) 

originating from human activities, especially the 

processing of animal skin at the slaughter site 

(Olaniran et al., 2019). In this study from Table 3, 

the five pesticides investigated were LAMBDA 

cyhalothrin, Chlorpyrifos, Dichlorvos, 

Cypermythrin, Glyphosate. None of the water 

sample had the presence of Cypermythrin, 

Glyphosate was obtained as shown in Table 3. 

Multiple categories of pesticides designed to 

combat particular pests are manufactured to 

enhance crop production and quality (Oladokun 

et al., 2020). One frequently used 

organophosphate pesticide, possessing 

insecticidal characteristics, is Dichlorvos (2,2-

dichlorovinyl dimethyl phosphate), which is 

frequently put on crops, stored goods, and for 

treatment of animal (Moraes et al., 2015; 

Thredgold et al., 2019). In this research work from 

Table 3, dichlorvos was found in all the three 

samples of water at a concentration of 130 µg/L 

level, this is far above the acceptable limit as 

specified in Table 3. Also, the treatment applied 

to the wastewater from the abattoir could not 

remove organic substance like dichlorvos.  

 

Lambda-cyhalothrin bears resemblance to 

pyrethroid, specifically cyhalothrin, which consists 

of four isomers. Lambda-cyhalothrin is derived 

from two of these isomers. Its mode of action 

impacts an organism's nervous system by 
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interfering with the gating mechanism of sodium 

channels responsible for generating and 

transmitting impulses of the nerve (Nwadinigwe, 

2010). In this study from Table 3, the pesticide 

Lambda-cyhalothrin was found in the three 

samples of water, 0.33 µg/L in the wastewater 

from the abattoir, and 0.28 µg/L in two treated 

water sample respectively. These concentrations 

were higher than the acceptable limit as 

illustrated in Table 3. 

 

Chlorpyrifos is an all-around organophosphorus 

pesticide that contains chlorine and is commonly 

employed to manage agricultural and household 

insects (Sasikala et al., 2012; Tomlin, 2015). 

Chlorpyrifos, serves as the active ingredient in 

various insecticides and characterized by its 

considerable acute mephitic (Noworyta-

Głowacka et al., 2012). Chlorpyrifos exhibits 

potent and indiscriminate pursuit to both human 

and animal subjects (Lutz and Pałczyński, 2005). 

In this research work from Table 3, the 

Chlorpyrifos in the three water samples i.e., the 

wastewater from the abattoir and the two treated 

water samples S2 and S3 were 162.85, 162.97 and 

163.01 µg/L respectively. These concentrations 

were higher than the acceptable limit as 

illustrated in Table 3.

 

TABLE 3 – Water samples and pesticide residues 

 SAMPLE LCµg/L Chlorpyrifos µg/L Dichlorvos µg/L Cypermythrin 

µg/L 

Glyphosate 

µg/L 

S1 0.33±0.00 162.83±0.05 130.45± 0.00 NA NA 

S2 0.28 162.97 130.03 NA NA 

S3 0.28 163.01 130.01 NA NA 

Acceptable Limit 0.1* 30** 30*** - - 

LC- LAMBDA cyhalothrin, * van Leeuwen et al. (2008), **-WH0, 2004, ***- WH0, 2016, NA- Not ascertained 

S1= Untreated Water 

S2= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) 

S3= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) + Activated Carbon 

 

 

Table 4 shows the different means (CFU/100ml) 

of bacterial populations in the different water 

samples analyzed in this study with the available 

permissible limit specified by World Health 

Organization as a guideline. 

 

Abattoir wastewater discharged has been found 

to contain various bacteria, including Escherichia 

coli, Staphylococcus aureus, Klebsiella species, 

Salmonella species, Enterobacter species, Shigella 

species, and Proteus species and when blood and 

fat are permitted to be channeled through the 

effluent, the cost of treatment rises significantly. 

(Joseph et al., 2021; Otolorin et al., 2015).  

 

In this study, the wastewater from the abattoir, 

show that there was growth of Salmonella spp., E. 

coli, Pseudomonas spp., and Shigella spp. at 52.00 

± 8.49, 58.00 ± 31.11, >100 and 10.50 ± 0.71 

CFU/100ml. On the contrary, there was no 

microbial growth from the two treated water 

samples S2 and S3 as indicated in Table 4.
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TABLE 4 – Selected Bacterial species in the water samples 

SAMPLE Salmonella spp. 

(CFU/100 mL) 

Escherichia coli 

(CFU/100 mL) 

Pseudomonas spp. 

(CFU/100 mL) 

Shigella spp. 

(CFU/100 mL) 

S1 52.00 ± 8.49 58.00 ± 31.11 >100.00 10.50 ± 0.71 

S2 NG NG NG NG 

S3 NG NG NG NG 

WHO 

(2006) 

0 per 100 mL 0 per 100 mL  0 per 100 mL 0 per 100 mL 

CFU = Colony forming unit, NG= No growth 

S1= Untreated Water 

S2= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) 

S3= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) + Activated Carbon 

 

Table 5 shows antibiotic residues (µg/L) in the 

different water samples analyzed in this study. 

Oxytetracycline (OTC) is generally plied to treat 

bacterial attack in humans, are also broadly 

applied to farm animals for prophylactic and 

therapeutic purposes, as well as for growth 

promotion. This is due to their low toxicity status, 

all-around activity, and cheapness (Kong et al., 

2012; Watanabe et al. 2010). Despite at reduced 

levels, oxytetracycline and its transformation 

products have been demonstrated to promote 

the emergence of antibiotic-resistant bacteria 

(ARB) and antibiotic resistance genes (ARG) 

evolution, expedition, mobilization, and 

transmission to pathogens (Bengtsson-Palme 

and Larsson 2015; Huang et al., 2012; Lundstrom 

et al., 2016). In this study from Table 5, 0.05 µg/L 

of oxytetracycline was detected in the raw 

wastewater (S1) from the abattoir. It was also 

present in the two treated water sample at a 

concentration close to that found in the 

untreated wastewater. 

Levofloxacin belongs to the fluoroquinolone drug 

class as a bactericidal drug, which works by 

straight inhibiting bacterial DNA production 

(Bush et al., 2011). It has proficient averse to other 

prominent respiratory organisms; such as; 

Chlamydia pneumoniae, Haemophilus influenzae, 

Legionella spp., Moraxella catarrhalis, and 

Mycoplasma spp. (Yew et al., 2011). Levofloxacin 

additionally exhibits greater in-vitro activity 

against Mycobacterium tuberculosis, making it the 

desired choice among fluoroquinolones for 

second-line antitubercular treatment (Anderson 

and Perry, 2008). In this study from Table 5, 

levofloxacin was found to be 0.34 µg/L in the 

wastewater from the abattoir. The treated water 

S2 and S3 had a reduced concentration of 

levofloxacin in the tune of 0.30 and 0.15 µg/L 

respectively. 

  

TABLE 5 – Selected antibiotic residues in the samples of water 

Sample Oxytetracycline µg/L Levofloxacin µg/L 

S1 0.05±0.00 0.34±0.00 

S2 0.04±0.36 0.30±0.09 

S3 0.08±0.14 0.15±0.63 

S1= Untreated Water 

S2= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) 

S3= Treated with Chlorine (3 mg/L) + Alum (20 mg/L) + Lime (15 mg/L) + Activated Carbon 
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CONCLUSION 

This study has shown that treating wastewater 

from the abattoir using an ultrafiltration method 

with some reagents such as Chlorine, Alum, Lime 

and Activated Carbon can help in removing 

toxicants (heavy metals, high biological oxygen 

demand, low dissolved oxygen, pesticides, 

antibiotic, microbes that can cause infections,) 

and also purify it before releasing them into the 

environment. Considering from the 

environmental and economic perspective, 

Ultrafiltration presents itself as a potentially 

efficient stand-in treatment application in 

contrast to traditional wastewater treatments. 

However, purification of wastewater irrespective 

of its source before releasing it into the 

environment and water bodies remain a high task 

to be achieved in developing countries of which 

Nigeria is not an exception. 

 

Recommendations  

With the findings made in this study, the authors 

made the following suggestions 

1. The water quality of the effluent from the 

abattoir should always be measured and 

recorded in order to put some measures 

in place towards responding promptly to 

any emergent hazard. 

2. Livestock breeders should be trained 

more on the proper usage of pesticides 

on their animals. 

The administration of antibiotics should be done 

by veterinary doctors or experts that will not allow 

their abuse and prevent its introduction into the 

environment via wastewater from abattoir 
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