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INTRODUCTION 

Poultry farming is a fast means of bridging the protein 

deficiency gap common in many developing countries of 

the world and efficient means of supplying the fast-

growing human population with high quality protein.
[1]

 

However, in most developing countries of the world 

including Nigeria, indiscriminate administration of 

antibiotics to food animals is a common practice due to 

unregulated distribution and access of farmers to 

veterinary drugs in the open markets or over the counter 

without veterinary prescription and supervision.
[2]

 The 

indiscriminate use of antibiotics in food animals could be 

incriminated as a critical factor leading to antimicrobial 

resistance as well as posing health risks to consumers 

due to the presence of antimicrobial residues in animal 

products.
[3,4]

 

 

Antibiotics have been used extensively since the 1950s 

for a better treatment of microbial disease in humans, 

and also improve food quality production. Antibiotics 

have been used in animal health, prophylaxis and growth 

promotion especially in poultry.
[5]

  

 

The most commonly used antibiotics in poultry farms is 

tetracycline.
[6]

 Tetracyclines are a class of antibiotics 

discovered more than 50 years ago. They are relatively 

inexpensive and less toxic drugs with a broad spectrum 

of activity. Consequently, they have been extensively 

used in the prophylaxis and therapy of human and animal 

infections and as animal growth promoters.
[7]

 They are 

used in small dosages to increase protein and decrease fat 

components.
[6]

 Besides the microbial treatment, 

tetracyclines are used as anti-inflammatory and tumour 

growth inhibitor.
[8]

 Even though there are advantages in 

the use of these antibiotics, there are also concerns in the 

use of these antibiotics.
[9]

 Concern has been expressed 

about possible harmful effects on humans through the 

use of these drugs, as follows: (1) increased microbial 

drug resistance, (2) drug residues in food, (3) allergic 

reactions and sensitization to antimicrobials, and (4) drug 

toxicity.
[10]

 Further spread of resistance to the 

environment occurs as a result of agricultural runoff and 

contaminated effluents which would affect the 

surrounding water.
[5]

  

 

Failure to adhere to the withdrawal period or the 

Maximum Residual Limits of the antibiotics in poultry 

production is reported to be the primary cause of 

antibiotic residues in edible poultry tissues and products 

like eggs.
[2]

 Withdrawal periods ranging from a few days 

to a few weeks are recommended for approved 

Veterinary drugs.
[2]

 The health status of the animal, such 

as the presence of any infection or inflammation, may 

increase the potential of residues formation through 

affecting the pharmacokinetics and drug metabolism.
[12]

  

 

The use of antibiotics in animals has recently become an 

important public health issue. The increased use of such 
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compounds has shown many harmful effects on 

consumer such as, stimulation of microbial resistance 

and thus increase the risk of food borne infections when 

such antibiotic resistant pathogenic bacteria enters the 

food chain.
[13]

 Other harmful effects may include; 

hypersensitivity reactions and alteration of the intestinal 

microflora.
[14]

 Human consumption of toxic levels of 

antibiotic residues in food of animal origins (meat, milk 

or egg) had caused several pathological defects in man 

that are of public health importance.
[2, 11, 15, 16, 17]

 

 

The occurrence of veterinary drug residues in edible 

animal tissues remains a global problem.
[18]

 However, in 

some developing countries including Nigeria it was 

reported that food standards and regulations are 

inadequate and in some case, does not even exist.
[2,18]

 

This is an indication that there are no adequate veterinary 

public health regulatory control and national program for 

monitoring drug residues in foods of animal origin in 

Nigeria.
[18, 19, 20]

 Currently, a large population of Nigeria 

is at high risk of the several diseases caused by the 

consumption of meats or eggs from exotic breeds of 

chickens with toxic levels of antibiotic residues.  

 

The increase in production and consumption of poultry 

and its products in Makurdi means that there is more 

danger of exposure to drugs that may be present in the 

eggs and other tissues. Consumers are thus at risk. A 

study of the residues of tetracyclines in poultry will thus 

provide basis for control of this drug and further 

prevention of antibiotic resistance.  

 

MATERIALS AND METHODS 

Materials 

The materials used in this work include petri dishes, 

sterile swaps sticks, autoclaves, syringes and needle, 

forceps, absorbable paper discs, incubator, refrigerator, 

weighing balance, glass bottles, eggs, gloves.  

 

Chemicals 

Mueller Hinton agar, water for injection, tetracycline 

standard (NAFDAC) 

 

Microorganism 

Bacillus subtillis ATCC 3366, obtained from National 

Veterinary Research Institute (NVRI) Vom, Plateau 

state, Nigeria. 

 

Study Area 

Makurdi is the capital of Benue state in the middle belt 

of Nigeria. It’s located on longitude 8
0 

32’ 10” E & 

latitude 7
0 

43’ 50” N. The River Benue where the state 

derived its name from divides the town in to two unequal 

parts. The Southern part is the main town where the seat 

of government and most commercial and public 

institutions are concentrated. It has seven wards out of 

the eleven wards in the town. The northern part is called 

north bank and comprise of four (4) wards. The 

University of Agriculture is located in the north bank. 

Five poultry farms that kept layers were identified from 

within Makurdi. The farms were selected based on flock 

size, location within Makurdi, history of antibiotic usage 

and consistency of production. The inclusion criteria was 

farms with flock size one thousand and above with 

continuous production of up to five years, while the 

exclusion criteria was flock size of less than one 

thousand and continuous production of less than five 

years. 

 

 

 

 

 
Figure 1: Administrative Map of Makurdi Local Government Area. 
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Experimental procedure 

The manufacturer instruction was followed in preparing 

the media. The media was allowed to cool and 20 ml was 

poured out into the petri dishes and was allowed to settle 

at room temperature. From the stock culture, a 

suspension of Bacillus subtilis ATCC 3366 was prepared 

and standardized using McFarland standard to obtain a 

solution of 10
8
cell/ml. A drop of 0.1 ml of the 

suspension was uniformly spread on the Mueller Hinton 

agar surface using swap stick. One create of egg was 

collected from each farm for three consecutive days. Ten 

eggs were selected from each farm taking three eggs 

from each create and one at random. The eggs were 

labeled according to farms and the yolk and albumen 

aspirated using sterile syringe and needle and poured in 

separate bottles. The bottles were labeled as yolk (Y) and 

albumen (A). The absorbable paper discs were placed 

into the bottles to absorb the egg contents. Both the 

bottles and discs were autoclaved before use. At least 

four (4) discs were put into each bottle. The discs were 

placed on the agar surface in the petri dish with the help 

of sterile forceps. This was done in quadruplicate on 

each petri dish. 

 

The agar diffusion method was used to access the 

inhibitory activity of the antibiotic tetracycline. Two (2) 

mm Whatman’s filter paper was impregnated with 

tetracycline (0.5, 0.25, 0.125, 0.0625, 0.03125, 0.0156, 

and 0.0078) µg/ml. Egg albumen and not distilled water 

was used as medium for the dilution. The filter papers 

were placed on seeded agar plates and both were 

incubated at 37
0 

C overnight. A metre rule was used to 

measure the zones of inhibition around the tissues. The 

average zones of inhibitions for the egg and the 

tetracycline were determined and a graph of zones of 

inhibition against concentration was drawn and the curve 

determined with an equation derived. This was used to 

determine the amount of tetracycline in the eggs by 

comparing the zones of inhibition of the various eggs to 

those of tetracycline. 

 

Data Analysis  

The data was presented as means ± standard error of 

mean (SEM) in tables, graphs and percentages. 

 

RESULTS 

From the 50 eggs samples obtained from the poultry 

farms, there was 98% incidence of tetracycline residues 

in the eggs. The breakdown based on the egg part 

showed that the albumen had the highest incidence 

(20%). Seventy eight (78%) percent incidence occurred 

in both albumen and yolk (table 2). 

 

The farm by farm analysis of the various egg parts is 

presented in tables 3-7. 

 

Farm 1 
It had a total of fifteen (15) positive cases representing 

100%, with the albumen alone having 4 cases (26.7%). 

Eleven (11) of the eggs had residues in both albumen and 

yolk, representing 73.3%. The highest level of 

tetracycline quantity (-0.1727 µg/ml) was found in the 

albumen with the lowest (-0.3122 µg/ml) found in the 

yolk (table 3). 

 

Farm 2 

It showed that the total number of positive cases was 9 

representing 90%. The albumen alone had 1 case 

(9.99%) with both the yolk and albumen having 8 cases 

(80%). The highest residue of -0.2192 µg/ml was seen in 

the albumen (table 4). 

 

Farm 3 

It also showed that the total positive cases were 10, 

representing 100% with the albumen alone having 20 % 

(2 cases) with both the albumen and yolk having 80% (8 

cases). The highest residue (-0.1355 µg/ml) was found in 

the albumen (table 5). 

 

Farm 4 

The total number of positive cases was 15 (100 %) with 

the albumen alone having 3 (20 %). Eggs containing 

residues in both albumen and yolk were 12 (80 %). The 

highest residue of -0.1912 µg/ml was found in the 

albumen while the lowest of -0.3029 µg/ml was found in 

the yolk (table 6). 

 

Farm 5 

Total number of positive cases was 10 (100%). Albumin 

alone had 5 (50%) cases while albumin and yolk also had 

5(50 %) cases yolk alone had no case. The highest 

residue was 0.3029 µg/ml while the lowest was 0 µg/ml 

(table 7). 

 

The result of the standard tetracycline in which the 

inhibition zones from the tissues were compared to 

establish their quantities in mg is presented in table 1. 

 

Table 1: Inhibition zones of Tetracycline reference standard. 

Concentration(µg/ml) Inhibition zone (cm) mean ± sem (cm) 

0.5 4.87±0.27 

0.25 3.85±0.10 

0.125 2.93±0.48 

0.0625 2.50±0.00 

0.03125 2.47±0.07 

0.0156 2.33±0.07 

0.0078 2.33±0.17 

 



Bosha et al.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 10, Issue 2, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

 

408 

 
Figure 1: Graph of inhibition of tetracycline reference standards against concentration. 

 

Table 2: Tetracycline Residues in the albumen and yolk of eggs sampled. 

Egg content No present Percentage +ve cases No absent % -ve cases 

Total residue 49 98% 11 22% 

Albumen only 10 20% 0 0% 

Yolk only 

Albumen/yolk 

Highest residue 

Lowest residue 

0 

39 

-0.1355 

-0.3215 

0% 

78% 

 

 

10 

1 

 

 

20% 

2% 

 

 

 

Table 3: Results of Farm 1. 

Egg Content Incidence Percentage 

Total positive 15 100% 

Albumen only 4 26.7% 

Yolk only 

Albumen/yolk 

Total negative (yolk) 

0 

11 

4 

0% 

73.3% 

26.7% 

Highest residue -0.1727 µg/ml  

Lowest residue -0.3122 µg/ml  

 

Table 4: Results of Farm 2. 

Egg Content Incidence Percentage 

Total positive 9 90% 

Albumen only 1 9.99% 

Yolk only 

Albumen/yolk 

Total negative (yolk) 

Negative (albumen/yolk) 

0 

8 

1 

1 

0% 

80% 

9.99% 

9.99% 

Highest residue -0.2192 µg/ml  

Lowest residue -0.3029 µg/ml  

 

Table 5: Results of Farm 3. 

Egg content Incidence Percentage 

Total positive 10 100% 

Albumen only 2 20% 

Yolk only 

Albumen/yolk 

0 

8 

0% 

80% 

Concentration (µg/ml) 



Bosha et al.                                                                     European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com        │        Vol 10, Issue 2, 2023.         │          ISO 9001:2015 Certified Journal        │ 

 

 

409 

Total negative (yolk) 2 20% 

Highest residue -0.1355 µg/ml  

Lowest residue -0.3215 µg/ml  

 

Table 6: Results of Farm 4. 

Egg content Incidence Percentage 

Total positive 10 100% 

Albumen only 2 20% 

Yolk only 

Albumen/yolk 

Total negative (yolk) 

0 

8 

2 

0% 

80% 

20% 

Highest residue -0.1912 µg/ml  

Lowest residue -0.3122 µg/ml  

 

Table 7: Result of Farm 5. 

Egg Content Incidence Percentage 

Total positive 10 100% 

Albumin only 5 50% 

Yolk only 0 0% 

Albumin/yolk 5 50% 

Total Negetive(Yolk) 0 0% 

Highest 0.3029 µg/ml  

Lowest 0.00 µg/ml  

 

DISCUSSION AND CONCLUSION 

Discussion 

Antibiotics are the most widely used veterinary drugs in 

poultry.
[21]

 They are used for various purposes including 

combating bacterial infections
[20]

, in low doses to aid 

feed efficiency and prophylaxis and probiotics
[15,19]

, 

growth promoters
[22, 23]

 and enhance egg production.
[19]

 

 

Tetracycline was chosen as an antibiotic to access its 

residue because it is one of the most common antibiotics 

used in poultry.
[5,22,24]

 In addition to the benefits of 

antibiotics generally in animal production, tetracycline 

has an anti-inflammatory
[25]

 and antitumor effect.
[8]

 This 

may also be a contributory factor to the popularity of 

tetracyclines. 

 

Because of the importance of antibiotics in poultry 

production, as well as their undesirable effects, 

regulatory agencies have set out tolerance or maximum 

residue levels that are not supposed to be exceeded in all 

tissues of animal origin for consumption including 

poultry products (meat and eggs). For tetracycline, it is 

200 g/kg for eggs.
[26]

 

 

The result of the experiment shows that tetracycline 

residues are present in egg yolk and albumen. The use of 

antibiotics in layers as egg boosters by farmers results in 

higher residues in layers and their eggs.
[20]

 In the present 

study, tetracycline residue was found to be 98%. The 

mean recovery value of tetracycline in eggs was found to 

be 76%.
[27] 

The mean oxytetracycline residue value in the 

eggs was already lower than the Maximum Residue 

Limit (MRL) level and reached 118 ng/g. The between-

day precision was 4.8% and 5.0% respectively for 

oxytetracycline. Tetracycline positive sample of local 

egg, commercial egg, boiled local egg, and boiled 

commercial egg had residue level of 9%, 45%, 7%, and 

44%, respectively.
[28]

 This showed that commercial eggs 

may contain more antibiotics than local eggs and heat 

treatment may affect the residue. The variation in the 

amount of antibiotics in eggs can be explained by so 

many factors. It has been demonstrated that most 

veterinary drugs have varying degree of stability during 

cooking and that cooking influences the level of risk 

posed by drug residues.
[29]

 However, the effect of boiling 

on antibiotic residue was not significant.
[28]

 Refrigeration 

also causes disappearance of penicillin and through 

pasteurization, most of antibiotics losses activity. The 

use of activated charcoal, resin and UV irradiation also 

helps in lowering the level of antibiotic residues in 

animal tissues.
[15]

 In case of eggs, the pattern of 

appearance of drug residues will be influenced by the 

formation of yolk and white.
[30]

 The behavior of the 

producers in a particular region and their personal 

experiences with disease and drugs can influence their 

use of drugs.
[31]

 

 

The highest residue that was realized was -0.1355 µg/ml 

which was seen in the albumen, meanwhile the MRL for 

eggs is 200g/kg. This value is far below the standard 

MRL and so there is significantly no threat posed here.  

 

There are various methods that are used in screening 

these antibiotics. Some of the most common ones include 

microbial assays, Thin Layer chromatography(TLC), 

High performance liquid chromatography(HPLC), Gas 

Chromatography-mass spectrometry (GC-MS) as well as 

immunoassays.
[32, 33]
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All the various method has their merits and demerits. In 

the present studies we used microbial assays.
[31,33]

 The 

microbial assays rely on the residues of the antibiotics to 

inhibit the growth of the test organism, and the pH to 

promote or inhibit the activities of some antibiotics. 

Tetracycline activities increase in acidic pH.
[32,33]

 It is 

generally used for screening purposes where large 

samples are involved.
[19,32,33]

 Other merits of the method 

include the fact that it is inexpensive and simple and can 

reveal some information on the nature or type of 

residue.
[32,33]

 In addition, this method can be improved 

upon by the derivation of an equation. This helps in 

quantifying the residues in the test medium through the 

equation Y= -X+ C. Its major demerit is that some lack 

specificity and are generally qualitative. The others have 

high specificity but are expensive.
[32,33]

 It is clear from 

the result that antibiotics already exist in our food chain, 

especially in eggs. The awareness regarding to residue 

testing should be increased to determine the exact level 

of antibiotic residue in food for ensuring public health 

safety. It is therefore important that their use in food 

animals be done with utmost care; antibiotics should be 

given at recommended doses and with appropriate 

supervision. Adequate withdrawal period should be 

observed in all laying hens following therapeutic use of 

antibiotics. 

 

CONCLUSION 

In conclusion, the assessment of tetracycline residues 

using the microbiological assay as carried out in the 

study revealed that the level of tetracycline residues in 

eggs produced in Makurdi is far below the recommended 

MRL stipulated by the regulatory agencies and is within 

the acceptable daily intake. 
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