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Abstract

This study aimed to assess the levels of tetracycline residues in poultry eggs in the federal capital territory a cross-sectional study design was used, collecting data at a single point in time to offer a snapshot of the prevalence of tetracycline residues in various forms of poultry eggs (raw, boiled and fried ) 126 layer chicken eggs and126 equal eggs samples were purposively collected from the six Area Council Areas in the fct, including abaji kwali kuje gwagwalada etc to talling 252 egg samples. These samples were analyses for tetracycline and ox tetracycline residues using the thin layer chromatography (TLC) method forty-two layer chicken eggs and 42 equal eggs were tasted raw boiled and fried for tetracycline residues extraction was done in maclluaine buffer (PH 4.00) followed by detection on pre-coated thin layer chromatography paper with an ultra-violet detector the laboratory result test indicated the presence of oxtetracycline 37 (88.1%) and tetracycline 22 (52.4%) in raw layer chicken eggs. Oxtetracycline 19 (45.2%) and tetracycline is (35.7%) In raw equal eggs, oxtetracycline 33(80.9%) and tetracycline 20(47.60%) in boiled layer chicken eggs, oxytetracycline 27(64.3%) eggs, tetracycline 13(30.9%) in boiled equal eggs, oxytetracycline 30(71.4%) and tetracycline 17(40.5%) in fried layer chicken eggs the and oxytetracycline 23(54.8%) tetracycline 10(23.8%) in fried quail eggs the prevalence of tetracycline detected in eggs of layer chicken and quail in Abaji were (76.3%, 38.1%), Kuje (92.2%, 90.5%)Gwagwalada (88.7%, 57.1%), AMAC (66.7%, 61.9%), Bwari (80.9%, 47.6%), Kwali (76.2%, 33.3%). The tetracycline residues were more in raw boiled and fried chicken eggs than quail eggs although these difference did not reach statistical significant (odds ratio = 1, p>0.05). Abaji and Kuje had significantly higher prevalence of residues of tetracycline in chicken eggs than quail eggs (odds ratio of 4.00000, 1.949406 and p = values of 0.020, 0.007) indicating higher risk of consumption of chicken eggs than quail eggs, while in AMAC, Gwagwalada, Kwali and Bwari, there is no statistically significant difference in the prevalence of residues of tetracyclines between the chicken eggs and quail eggs, with odds ratio close to 1 and p – values well above 0.05 significant level, risk of consuming eggs in these areas remains the same. Recommendation includes heightened awareness creation, monitoring and control of Veterinary drugs use by Veterinarians and Government Authorities.
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1 Introduction

In Nigeria, poultry meat and eggs are among the main source of protein in most homes (Adebayo and Adeola, 2005). Antibiotics are supplemented in poultry feeds at sub therapeutic levels for growth improvement, prevention or reduction of disease outbreak, improvement of digestion, acceleration of weight gain and increase in feed conversion ratio (Donoghue, 2003; Singer and Hofacre, 2006).
Antibiotics are used extensively in both humans and in animals, the world wide increase in the use of antibiotic as an integral part of the poultry and other livestock production industries to treat and prevent infectious bacterial diseases and as growth promoters has led to the problem of the development of bacterial antibiotics resistance over the years (Collignon, 2003; Apata, 2009).
Tetracyclines, a prominent class of antibiotics, are highly valued for their broad-spectrum antimicrobial action against a range of microorganisms, including Gram-positive and Gram-negative bacteria, mycoplasma, chlamydiae, rickettsia, spirochets, actinomycetes, and some protozoa (Abdel-Mohsein et al., 2015).
Tetracyclines, particularly oxytetracycline, tetracycline, and chlortetracycline, rank high among the most frequently used antimicrobials in animal food production, contributing to the global concern of antibiotic resistance (Nonga et al., 2010; Mubito et al., 2014). Tetracyclines, encompassing antibiotics like oxytetracycline, tetracycline, chlortetracycline, doxycycline, and minocycline, are extensively employed in veterinary medicine for disease prevention and treatment due to their wide spectrum of activities, cost-effectiveness, and availability (Biswas et al., 2007). Following administration to animals, these antibiotics distribute in body tissues and fluids, with a significant proportion binding to plasma proteins. If used indiscriminately,
residues may persist in animal products such as milk and eggs, potentially causing allergic

reactions, tooth discolouration, and pigmentation when consumed by humans (Vennile et al., 2014).
In Nigeria, poultry meat and eggs are primary sources of protein for many households, with antibiotics, including tetracyclines, commonly added to poultry feeds at sub-therapeutic levels. This practice aims to enhance growth, prevent diseases, improve digestion, and increase feed conversion rates (Donoghue, 2003; Singer and Hofacre, 2006). However, the improper use of antibiotics, particularly tetracycline, can adversely affect the normal flora of birds, impacting nutrient metabolism, and contributing to antibiotic resistance (WHO, 1987; Al-Bahry et al., 2013; Alaboudi et al., 2013; Jajere et al., 2015).
Antibiotic residues in food of animal origin pose significant health risks, encompassing toxic effects, antibiotic resistance transfer to humans, immune and pathogenic impacts, carcinogenicity, mutagenicity, nephropathy, hepatotoxicity, reproductive disorders, bone marrow toxicity, and allergic reactions in sensitized individuals (Nisha, 2008). Tetracycline residues, in particular, may induce direct toxic effects on consumers, including allergic reactions in hypersensitive individuals and gastrointestinal disturbances (Sidar et al., 2012; Idowu et al., 2010).
The fact that antibiotics in general and tetracycline in particular are important in poultry production in Nigeria are not without some negative effect especially when they are not properly used, and the most common problem associated with the overuse of antibiotics includes the effect on the normal flora of the birds which affects the metabolism of nutrient and non-nutrient substance, and antibiotic resistance (WHO, 1987; Al-Bahry et al., 2013; Alaboudi et al., 2013; Jajere, 2015).

2. Materials and methods

2.1 Study area.
This study was conducted in the Federal Capital Territory of Nigeria (FCT), Abuja, which is located in the central region of the country. The territory is located just North of the confluence of the Niger and Benue Rivers. It is bordered by the states of Niger to the west and North, Kaduna to the North-East, Nasarawa to the East and South, and Kogi to the South-West. It lies between latitude 8°24’’ and 9°20’’ North of the equator and longitude 6°45’’ and 7°39’’ East of Greenwich Meridian. It has a landmass of approximately 7,315Km2 in year 2011. It was reported to have an estimated total population of 2,238,800 (city population, 2015).
Federal Capital.Territory is made up of six local area council namely; Abaji, Abuja Municipal Area Council (AMAC), Bwari, Gwagwalada, Kuje and Kwali. Gbagyi is the most populated ethnic and indigenous group in the Federal Capital Territory of Nigeria and their major occupation is farming (Chigudu, 2008, Mefor, 2008). Poultry is the livestock commonly reared by most farmers in the FCT, they are small scale farmer employing intensive management system for rearing their birds and depend on the earnings from the farm to support their livelihood (Salami et al., 2021; Okwuokenye et al.,2023). According to Omodele and Okere (2014), layer chicken is the most reared poultry bird in the FCT amounting to 236,281, broilers (63,111), cockerels (8114), breeders (2500) making a total of 310,006. Map of the FCT showing the local government areas is shown in (Figure 2.1)
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Figure1; Map of the Federal Capital Territory Nigeria Showing Various Local Government Areas in the FCT. (OCHA, 2018).

2.2 Study design:
A cross-sectional study design was used, collecting data at a single point in time to offer a snapshot of the prevalence of tetracycline residues in various forms of poultry eggs (raw, boiled and fried). The study encompassed all six area councils within the FCT. To ensure representation, major markets, super markets, poultry farms, fast food joints, and egg hawkers in each of the six area councils were listed. Chicken and quail eggs were purposively selected based on availability amounting to a total of 252 poultry eggs (126 for chicken and 126 for quail). These samples were meticulously transported in crates to the Chemistry laboratory of the Department of Chemistry University of Abuja and kept in refrigerator for further analysis.
2.3 Determination of sample size
The sample size of this study was determined using the formula of Mugo, (2008) at 95% confidence level and prevalence of 14% as reported by Tizeta et al., (2014).
N = Z2 PQ
D2

Where N = Sample size

Z = Appropriate value for the standard normal deviate for the desired confidence which is 1.962
P = Prevalence

Q = 1 – P

D2= Allowable error of 5%
N = 1.9622 X 0.146 (1 – 0.146) = 192

0.052

To increase precision, 252 sampling were collected in the course of this study.

2.4 Sample collection
Egg samples (252) were carefully collected purposively from the six Local government areas including Abaji (chicken 21, quail 21), Kuje (chicken 21, quail 21), Bwari (chicken 21, quail
21), AMAC (chicken 21, quail 21) Kwali (chicken 21, quail 21) Gwagwalada (chicken 21, quail 21). These eggs carefully transported in crates, and subsequently preserved in a refrigerator before their utilization in the laboratory analysis. This stringent process was employed to ensure the integrity and freshness of the samples during the various stages of handling, transportation, and storage, guaranteeing the reliability of the subsequent laboratory assessments.
2.5 Preparation of EDTA buffer (pH-9)

The phosphate buffer was prepared using 0.3M of EDTA (Ethylenediaminetetraacetic acid) which was weighed with an electric balance. The substance was taken into 100ml volumetric flask and distilled water was added to make up to 100ml mark level with sufficient care. The pH was examined with pH meter and was adjusted to 9.0 by adding few drops of NaOH (Sodium hydroxide), drop by drop with proper precautions (Hong-Zhi et al., 1997 )
2.6 Preparation of silica gel plate (TLC Plate)
Silica gel plates were prepared by spraying them with an EDTA solution at pH 9. Subsequently, the plates were positioned horizontally for 1 hour at room temperature for drying and were then activated in an oven at 110°C for 30 minutes. While still hot, the plates were placed in a desiccator for future use (Hong-Zhi et al., 1997).

2.7 Preparation of Standard Solution of tetracycline and oxytetracycline

Standard solutions were prepared by weighing 0.01g of each stock (tetracycline and oxytetracycline) and dissolving it in 10ml of methanol to obtain a concentration of 1000 ug/ml. The working solutions were then prepared by taking 1ml from the stock solutions and combining them with 10ml of methanol to obtain a concentration of 100ug/ml (Alanazi et al., 2021).
2.8 Preparation of developing chamber.
A developing chamber for the study was crafted using a beaker with a cover to prevent solvent evaporation (Archana and Anubha, 2010).
2.9 Preparation of solvent system/mobile phase
The mobile phase or solvent preparation was done as discribed in reference (Hong–Zhi et al., 1997) which include chloroform: Methanol : Acetone : 1% Aqueous Amonia (10:22:50:18.v/v)
2.10 Sample preparation and antibiotic extraction
The samples were prepared and extracted using procedure described below by Naser, (2011) as follows;
2.10.1 Preparation of raw egg samples
The raw egg sample was blended using a homogenizer, for 30 seconds 5 grams of the homogenized egg sample was then put in a beaker containing 20ml of the mcllvain buffer-EDTA at pH 4, mixed thoroughly and then transferred into centrifuge tubes. Centrifuge tubes containing these substances was capped and centrifuged at 4000rpm for 10 minutes, then clear supernatant was filtered using whatman no. 2 filter paper (Naser, 2011)
2.10.2 Preparation of boiled egg sample
The egg sample was boiled at 95OC for 10 minutes and blended using homogenizer for 30 seconds, 5 grams of the homogenized egg sample was then put in a beaker containing 20ml of

mcllvain buffer-EDTA at pH4, it was mixed thoroughly and transferred into centrifuge tubes. Centrifuge tubes containing these substances were capped and centrifuged at 4000rpm for 10 minutes, then the clear supernatant was filtered using whatman no. 2 filter paper (Naser, 2011)
2.10.2 Preparation of fried egg sample
The egg sample was fried using a non-stick pan and without the application of cooking oil at 110 – 120OC for 3 minutes, after frying the sample was blended using homogenizer for 30 seconds, 5 grams of the homogenized egg sample was then transferred into a beaker containing 20ml of mcllvain buffer-EDTA at pH4, it was mixed thoroughly and transferred into centrifuge tubes. Centrifuge tubes containing these substances were capped and centrifuged at 4000rpm for 10 minutes, then the clear supernatant was filtered using whatman no. 2 filter paper (Naser, 2011)
2.11 Spot the TLC plate
The samples were added to the plate in a process called spotting. For spotting on TLC plate, first pre coated plates were cut according to the shape of the TLC tank with scissors. Then the following procedures were performed (Thangadurai et al., 2002)
1. At first a line was drawn with the help of pencil and scale as much above of the solvent which is 2cm above the level of the solvent on TLC tank. This tank was sufficiently high up the plate so that when it was placed in the solvent the spots made on this was remaining above the level of the solvent (Thangadurai et al.,2002)
2. Capillary tube was then used to spot the extract from the sample preparation on the line above the solvent point followed by spotting standard solutions of Oxytetracycline and Tetracycline all on the same line, making three spots on the same line with distance of about 1cm between the three spots (Thangadurai et al.,2002)
3. For performing multiple spotting assurance were done that first spot was dried before adding another one. Usually three (3) spots were made at same level on one plate

simultaneously, when all spots were dried, then the plates were placed in TLC tank (Thangadurai et al.,2002)
2.12 Develop the plates
The TLC plates were developed in a beaker. A small amount of solvent (Mobile phase) was placed in the developing beaker. The solvent level was kept below the starting line of the TLC, otherwise the spots will be dissolved away. The lower edge of the plate was then dipped in a solvent, the solvent then traveled up the matrix by capillarity, moving the component of the sample at various rates because of their different degrees of interaction with the matrix (Stationary phase) and solubility in the developing solvent. The solvent level was allowed to travel up the plates until 1cm from the top. The plates were taken out so that the solvent do not run over the edge of the plate, then the plate were dried to evaporate the solvent completely (Thangadurai et al, 2002).
2.13 Visualize the Spots using Non-Destructive Technique
Non-destructive procedures such as the use of ultraviolet light were used for localization of separated spots. In this TLC, the chromatogram was examined under the ultraviolet lamp at 254nm for spots. The plates were placed under UV light and the outline of the spots was marked with a series of dots using a sharp pencil.
2.14 Determination of Retardation Factor (Rf)
The RF value is the ratio of distance moved by the substances and distance moved by solvent (Abdul Ghani, 2005). The retardation factor was determined to define the relative migration rate of substances under various conditions. For this, the distance that each spot had traveled from the start line was measured in cm, taken from the center of the spot. The distance of the

solvent was also measured from the start line not from the bottom of the chromatogram. Then calculation of RF values was done using the following equation.

RF =

Distance moved by the substance Distance moved by solvent

Results of all RF values were recorded on a paper in tabular form

2.15 Interpretation of Rf values
For interpretation, a substance was positively identified in the unknown solutions when it behaves identically as the standard substance (Abdul Ghane, 2005). That is after comparison of two substance (standard and unknown), sample was positively identified by having same RF values as those of the reference sample.
2.16 Statistical Analysis
Statistical analysis of the data was executed utilizing SPSS version 25 and Stat Graphics Version 19. These software packages facilitated the assessment of significant differences in tetracycline residues among the various types of poultry eggs investigated in this study and between local government areas in the FCT. The determination of significance was established at a 0.05 significance level for all statements regarding differences. This rigorous statistical approach ensures robust and reliable insights into the variation of tetracycline residues across the diverse categories of poultry eggs under examination. Chi-square test was performed to compare the prevalence and assess the risk factors of tetracycline residues between the chicken eggs and quail eggs and also to compare tetracycline residues in poultry eggs across all the six area councils in the FCT.

3 Results

3.1 Prevalence of oxytetracycline and tetracycline residues in raw, boiled and fried chicken egg samples in the F.C.T.
Out of the 42 raw layer chicken eggs tested, 88.1% were found positive for oxytetracycline, and 52.4% tested positive for tetracycline residues. Among the 42 layer chicken eggs boiled at 95°C, 80.9% exhibited positive results for oxytetracycline, while 47.6% tested positive for tetracycline residues. In the case of 42 layer chicken eggs fried at 110-120°C for 3 minutes, 71.4% tested positive for oxytetracycline, and 40.5% were found positive for tetracycline residues (Table 3,1).
3.2 Prevalence of oxytetracycline and tetracycline residues in raw, boiled and fried quail eggs in the F.C.T.
Out of the 126 quail eggs analyzed, 42 raw eggs, 19 (45.2%) were positive for oxytetracycline while 15 (35.7%) were positive for tetracycline residues. Out of the 42 boiled egg samples, 27 (64.3%) were positive for oxytetracycline while 13 (30.9%) were positive for tetracycline residues. Out of the 42 quail egg samples that were fried at 110-120°c for 3 minutes and analyzed for tetracycline residues 23 (54.8%) were positive for oxytetracycline residues while 10 (23.8%) were positive for tetracycline residues ( Table 3.2).

Table 3.1: Prevalence of oxytetracycline and tetracycline residues in raw, boiled and fried chicken eggs in the F.C.T.


	Sample
	Number

Collected
	Oxytetracycline

Residue (No)
	Oxytetracycline

Residue (%)
	Tetracycline

Residue (No)
	Tetracycline

Residue (%)

	Raw
	42
	37
	88.1
	22
	52.4

	Boiled
	42
	33
	80.9
	20
	47.6

	Fried
	42
	30
	71.4
	17
	40.5

	Total
	126
	100
	240.4
	59
	140.5




Table 3.2: Prevalence of oxtetracycline and tetracycline residues in raw, boiled and fried quail eggs in the F.C.T

	Sample
	Number

Collected
	Oxytetracycline

Residue (No)
	Oxytetracycline

Residue (%)
	Tetracycline

Residue(No)
	Tetracycline

Residue (%)

	Raw
	42
	19
	45.2
	15
	35.7

	Boiled
	42
	27
	64.3
	13
	30.9

	Fried
	42
	23
	54.8
	10
	23.8

	Total
	126
	69
	164.3
	38
	90.4




3.3 Comparison of the prevalence of oxytetracycline residues in chicken and quail eggs and the risk estimate
Raw eggs show a significant higher prevalence of residues of oxytetracycline in chicken compared to quail (odds ratio 3.81, p-value=0.030). For boiled and fried eggs, while chicken tends to have more oxytetracycline residues than quail, the differences are not statistically significant (p-values of 0.0824, 0.1090 and odds ratio of 1.541589, 1.511547 respectively),
(Table 3.3).

3.4 Comparison of the prevalence of tetracycline residues in chicken and quail eggs and the risk estimate
There are no significant differences in tetracycline residues between the raw, boiled and fried chicken and quail eggs. The odds ratio for the raw, boiled and fried eggs are close to 1 (1.38700, 0.9335598, 0.8683607), with p-values well above 0.05 (0.2300, 0.8291, 0.6780), indicating that the prevalence of residues is similar between chicken and quail across the raw, boiled and fried eggs (Table 3.4)

Table 3.3: Comparison of the prevalence of oxytetracycline residues in chicken and quail egg and the risk estimate

Oxytetracycline %

Odds

95% C.I. Estimate	P-Value



Sample

Chicken	Quail

Total

Ratio

Lower	Upper




	
	Raw eggs
	88.1
	45.2
	133.3
	3.81000
	2.32000
	6.35000
	0.0300

	
	
Boiled eggs
	
80.9
	
64.3
	
145.2
	
1.541589
	
0.9486731
	
2.519430
	
0.0824

	
	
Fried eggs
	
71.4
	
54.8
	
126.2
	
1.511547
	
0.9140919
	
2.510946
	
0.1090

	
	Total
	240.4
	164.3
	404.7
	
	
	
	

	|
	
	
	
	
	
	
	
	





Table 3.4: Comparison of the prevalence of tetracycline residues in chicken and quail eggs and the risk estimate

Tetracycline %

Odds

95% C.I. Estimate	P-Value


	Sample
	Chicken
	Quail
	Total
	Ratio
	Lower
	Upper
	

	Raw Eggs
	52.4
	35.7
	88.1
	1.38700
	0.76300
	2.54100
	0.2300

	Boiled Eggs
	47.6
	30.9
	78.5
	0.9335598
	0.499325
	1.740729
	0.8291

	Fried Eggs
	40.5
	23.8
	64.3
	0.8683607
	0.444148
	1.683505
	0.6780

	Total
	140.5
	90.4
	230.9
	
	
	
	




3.5 Prevalence of tetracycline residues across the six area councils of the FCT
Out of the 42 poultry eggs analysed for tetracycline residues in Abaji area council of the FCT, 21 were layer chicken eggs which had 16 (72.2%) detectable tetracyclines, while the other 21 were quail eggs which had 8 (38.1%) tetracycline residues. In kuje area council, out of 21 layer chicken analysed for tetracycline residues, 20 (92.2%) were positive while 19 (90.5%) were positive for tetracycline residues from 21 quail eggs. Out of 42 poultry eggs analysed in Gwagwalada area council of the FCT 21 were layer chicken eggs in which 18 (85.7%) were positive for tetracycline residues while 21 quail eggs tested had 12 (57.1%) positive for tetracycline residues. In AMAC area council of the FCT 42 poultry eggs were analysed for tetracycline residues out of which 21 were layer chicken eggs having 14 (66.7%) positive for tetracycline residues and the other 21 were quail eggs having 13 (61.9%) positive for tetracycline residues. Out of the 42 poultry eggs analysed for tetracycline residues in Bwari area council in the FCT 21 were layer chicken eggs in which 17 (80.9%) were detected positive for tetracycline residues while 21 quail eggs analysed had 10 (47.6%) positive for tetracycline residues. In Kwali area council of the FCT 42 poultry eggs were analysed for tetracycline residues out of which 21 were layer chicken eggs having 16 (76.2%) positive for tetracycline residues while the other 21 eggs were quail eggs having 7 (33.3%) positive for tetracycline residues. Tetracycline residues are significantly higher in chicken eggs compared to quail eggs in Abaji and kuje local government areas of the FCT, (p-values of 0.020 and 0.007). In other LGAs such as Gwagwalada and AMAC, trends suggest higher residues in chicken eggs, but these differences are not statistically significant, (p-values of 0.073 and 0.066). Bwari and Kwali LGAs show no significant differences in residues of tetracyclines, (p-values of 0.617 and 0.673), (Table 3.5).

Table 3.5 Comparison of the prevalence and risk estimate of tetracycline residues in poultry eggs across LGA in the FCT



	Local Government
	Tetracycline %
	
	Odds Ratio
	95% C.I. Estimate
	P-Value

	Areas
	Chicken
	Quail
	Total
	
	Lower
	Upper
	

	Abaji
	72.2
	38.1
	110.3
	4.00000
	2.32000
	6.930000
	0.020

	Kuje
	92.2
	90.5
	182.7
	1.9494063
	1.2030640
	3.193321
	0.007

	Gwagwalada
	85.7
	57.1
	142.8
	1.3230221
	0.7922625
	2.224018
	0.073

	AMAC
	66.7
	61.9
	128.6
	1.8439541
	1.0978020
	3.124738
	0.066

	Bwari
	80.9
	47.6
	128.5
	1.1837250
	0.6974604
	2.017577
	0.617

	Kwali
	76.2
	33.3
	109.5
	0.8693574
	0.4917344
	1.531442
	0.673

	Total
	477.9
	328.5
	806.4
	
	
	
	



4 Discussion

The indiscriminate use of antibiotics either as preventive or at sub-therapeutic levels for the control of animal diseases has been a problem in many countries (Salehzadeh et al., 2006; Al-Nazawi and Homeida, 2005; Erdogrul, and Cakiroglu, 2002. It has been reported in Nigeria that antibiotic are freely marketed without Veterinary prescription with tetracycline being the commonly abused antibiotics by poultry farmers (Geidam et al., 2018).
TLC method was used in this study to separate and identify the Tetracycline residue in poultry eggs such as quail eggs and layer chicken eggs. A similar type of this study was conducted by Suchayan et al. (2015) who used TLC for detection of antibiotic residue in egg and milk, Santosh et al. (2023) also used TLC method to detect antibiotic residues in broiler meat. Thin layer chromatography (TLC) methods which was employed in this study was not tasked for measuring the concentration of antibiotic residues but for detection of their presence in poultry eggs in the FCT. The most common tetracyclines with animal application are tetracycline, oxytetracycling and chlortetracycline and these drugs have been approved for poultry beef cattle, calves, swine sheep (Oka et al., 2001).
The prevalence of oxytetracycline residues were more in raw egg samples of layer chicken eggs than in quail eggs which is 88.1% and 45.5% as well as higher prevalence of Tetracycline also found in raw eggs sample of layer chicken than in quail eggs which is 52.4% and 35.7%. This study is similar to the study of John (2017) which indicated that majority of the commercial chicken raw egg sold for human consumption contained residue of tetracycline. A similar result was also observed in the study conducted by Nonga et al. (2010) which state that Oxytetracycline was the most used antimicrobial drug by 75%. Tetracycline residues were more in the raw chicken eggs than quail eggs however Oxytetracycline is still mostly detected making it the most widely used drugs. The layer chicken and quail egg samples were also boiled and analysed for Tetracycline residues which indicated higher prevalence of

Oxytetracycline residue in the layer chicken eggs than in the quail eggs 80.9% and 64.3% and also higher prevalence of Tetracycline (TC) residue in the boiled layer chicken egg sample than in the boiled quail egg sample 47.6% and 30.9%.
The prevalence of oxytetracycline and tetracycline of the raw chicken and quail egg samples were more than the oxytetracycline and tetracycline in the boiled chicken and quail egg samples tested. Similarly, findings of Suchayan et al. (2015) who also used TLC methods for their analysis and revealed that the TLC testing of Tetracycline were positive for sample of local egg (raw), commercial egg (raw) and boiled local egg and boiled commercial eggs were 7%, 25% and 4%, 24%. Similarly, Abou-Raya et al. (2013) revealed that boiling has the potential of reducing the Tetracycline/ Oxytetracycline/ Doxycyline /Chlortrtracycline in animal product form.
The prevalence of Oxytetracycline were also found to be more in fried egg samples of layer chicken than in fried egg samples of quail birds 71.4% and 54.8% as well as higher prevalence of Tetracycline (TC) residues in the fried egg samples of layer chicken than quail egg samples 40.5% and 23.8%. This study indicated presence of Tetracyclines in fried egg sample of quail and layer chicken eggs although there is still reduction in the prevalence of the residues in the fried egg sample when compared with boiled egg sample which is higher. A similar study was conducted by Elbagory et al. (2016) who also reported in their findings that cooking had an effect in reducing the concentration of Oxytetracycline and ampicillin residues with mean reduction percentages of 84.52%, 93.62%, 96.58% and 81.22%, 90.54%, 94.5% after boiling, frying and grilling for concentrations of Oxytetracycline and Ampicillin residues respectively. Out of all the local government area councils in the FCT that were investigated for tetracycline residues, Kuje had the highest prevalence of detected tetracycline residues in layer chicken eggs (95.2%) and quail eggs (90.5%). This may be due to high antibiotic usage in Kuje as a farming area in the FCT and also lack of adherence to drug withdrawal periods, lack of drug
control, overuse of drugs and lack of awareness about antibiotic residues in poultry products

and its public health effects. Similarly Oluwasile et al. (2014) concluded in their study that with the wide spread and indiscriminate use of antibiotics by farmers in the study area abuse is inevitable and public health is at risk, stating that the use of antibiotics by unqualified farmers was due to ineffective implementation of veterinary laws that regulates its use in poultry production. Studies by Chidi and Ijeoma (2018) also revealed that the fact that most respondents were not making use of veterinarians in disease management certainly resulted in gross misuse of antimicrobials with a concomitant rapid induction of drug resistance in poultry industry. The statistical comparison of data of this study show a significant higher prevalence of oxtetracycline residues in raw chicken eggs compared to quail eggs (p<0.05), with odds ratio of 3.81 indicating that raw chicken eggs containing oxytetracycline residue is a risk factor for antibiotic resistance than raw quail eggs.. Similarly, Suchayan et al. (2015) revealed in their study that tetracycline residues were significantly (p<0.05) higher in raw commercial layer eggs than raw local eggs. For boiled and fried eggs while chicken eggs tend to have more residues of oxytetracycline than quail eggs, the difference are not statistically significant (p>0.05) with similar odds. The chicken and quail eggs (raw, boiled, fried) had no statistically significant difference in tetracycline residues (p>1), with equal odds ratio closer to 1 the risk of consuming tetracycline residues is equal for all type of egg. This study is similar with the findings of Samandoulougou et al. (2022) who found out that no statistical significant differences (p>0.05) in tetracycline residues in eggs following heat treatments. There is statistical significant differences in residues of tetracyclines in chicken and quail eggs in Abaji and Kuje local government areas therefore, consuming chicken eggs containing antibiotic residues has more risk compared to quail eggs in Abaji and kuje LGAs. For the rest of the local government areas no statistical significant differences in tetracycline residues between chicken and quail eggs, therefore the risk of consuming chicken and quail eggs containing residues of tetracyclines are the same for Gwagwalada, Kwali, Bwari and AMAC

LGAs. Poultry eggs consumed by the public may contain residues which boiling or frying cannot eliminate. When these eggs containing residues are consumed, it can lead to serious public health risk such as antibiotic resistance by bacteria.
5 Conclusion
It can be concluded in this study that the prevalence of oxytetracycline and tetracycline residues in raw layer chicken eggs was 88.1% and 52.4%. The prevalence in boiled layer chicken eggs was 80.9% and 47.6% and the fried layer chicken eggs had a prevalence of 71.4% and 40.5% respectively. In the raw quail eggs the prevalence of oxytetracycline and tetracycline was 45.2% and 35.7%, the boiled quail eggs had prevalence of 64.3% and 30.9% while for the fried quail eggs, prevalence was 54.8% and 23.8% respectively.
Raw eggs had a significant higher prevalence of oxytetracycline residues in chicken eggs compared to quail eggs (odds ratio of 3.81, p-value=0.030), There are no statistically significant differences of oxytetracycline residues in the boiled and fried chicken and quail eggs even though the chicken eggs had more residues (p-values of 0.0824 and 0.1090). The prevalence of tetracycline residues in the raw, boiled and fried eggs is higher in chicken than in quail eggs, however their differences did not reach statistical significance, (odds ratio=1, p>0.05). There are statistically significant differences in residues of tetracyclines between chicken and quail eggs in Abaji and Kuje local government areas where there chicken eggs has higher risk of consumption of tetracycline residues contained in it, (odds ratio 4.00000, 1.1949406 and p-values of 0.02, 0.007). AMAC, Bwari, Gwagwalada, and Kwali had no significant differences in tetracycline residues between the chicken and quail eggs, with p values above 0.05 and odds ratio close to 1, the risk of consuming tetracycline residues remains the same.

6 Recommendations
The following recommendations are hereby suggested

a. Enhanced efforts in awareness and surveillance on proper use of veterinary drugs.

Veterinarians and government bodies should intensify efforts to create awareness among poultry farmers regarding the proper use of veterinary drugs and strict observance of withdrawal periods, coupled with effective surveillance, monitoring, and control mechanisms, must be implemented to prevent residues in animal-derived products.
b. Legal revisions and stringent controls.

There is a need for improvements in existing veterinary legislation, including legal classification and control of veterinary drug use. These measures should be designed with the overarching goal of safeguarding public health and preventing the misuse of antibiotics.
c. Promotion of alternative disease management methods

Farmers should be educated on alternative methods for managing infectious diseases, including vaccination, environmental sanitation, and biosecurity. This multifaceted approach aims to decrease reliance on antibiotics and encourage sustainable farming practices.
d. Evaluation of antimicrobial risk

Veterinarians and government agencies should conduct thorough evaluations of food animal antimicrobials to assess their potential risk of causing resistance to human beings. This proactive approach will contribute to a more informed and cautious use of antimicrobials in food-producing animals.
e. Strict regulatory actions

Collaborative efforts with relevant stakeholders are crucial to implementing strict regulatory actions. This involves enforcing compliance with veterinary laws, monitoring antibiotic usage, and imposing penalties for violations to ensure a collective commitment to responsible antibioticpractices.
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