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ABSTRACT 

 
The presence in meat products of antibiotic residues is of toxicological risks for the consumer. In order 

to protect consumers through the safety of meat from reformed and marketed laying hens, a qualitative study 
was conducted in southern Benin. The study was conducted in twenty laying hen farms in Abomey-Calavi, 
Ouidah and Porto Novo towns. The survey identified antibiotics used by farmers. In each farm, five reformed 
chickens ready to be marketed were randomly selected. On each bird, the sternum and right thigh were 
collected and analyzed by the microbiological method of four plates at the Laboratory. Results showed that 
farmers use eight families of antibiotics: aminoglycosides, diaminopyridines, macrolides, polypeptides, 
quinolones second and third generation, sulfonamides and tetracyclines. Residues of tetracyclines and 
aminoglycosides were found only in Abomey-Calavi town with respective proportions of 25.71 ± 10.14% and 
21.41± 9.93% while residues of macrolides were observed in three localities which are Abomey- Calavi, 
Ouidah and Porto Novo, with respective rates of 65.71 ± 9.92%, 46 ± 15.5%  and 20  ± 8.36%. From the above 
results, we recommend to veterinarians the efficient use of antibiotics and to poultry farmers the respect of 
withdrawal period. 
© 2011 International Formulae Group. All rights reserved. 
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INTRODUCTION 

Benin is one of the African countries 
classified as less developed. In these 
countries, statistics on the use of veterinary 
drugs in livestock are not available. The 
figures on quantities of antibiotics consumed 
in the animal production sector in Benin are 
not always accurate. In addition, no 

investigation for the presence of veterinary 
drug residues in meat products has been 
conducted. The presence of veterinary drug 
residues in meat products indicates the misuse 
of veterinary drugs, including the non 
observance of withdrawal period required 
before consumption of the treated animal 
(Abiola et al., 2005). This poses a problem of 
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public health. Teh and Rigg 1992 reported 
that the presence of residues of penicillin in 
chicken produces severe anaphylactic 
reactions to consumers. Currently in Benin 
control of meat products in the context of food 
safety does apply to drug residues. However, 
these drug residues may compromise the 
safety of food and endanger the health of 
consumers (Bada-Alambedji et al., 2004). The 
aim of the study is to identify the different 
veterinary antibiotics used in livestock 
farming of laying hens and measure the 
amount of residues present in reformed laying 
hen’s meat in southern Benin.  

 
MATERIALS AND METHODS  
Study area and sampling period  

The study was conducted in southern 
Benin in Cotonou, Ouidah and Porto Novo 
localities. Samples were collected from late 
November to late December 2008 during the 
festive season when poultry products 
commercialized are important and this, by 
referring to census forms of modern poultry 
farmers (Dougnon, 2004).  

 
Nature of antibiotics used in farming of 
laying hens 

A questionnaire was used to collect 
informations from twenty chicken farms. 
Information on antibiotics used and diseases 
treated were collected.  

 
Sampling  

A total of twenty laying hens were 
sampled: eight in Porto Novo, five in Ouidah 
and seven in Abomey-Calavi. From each 
selected farm, five reformed laying hens ready 
for the market were randomly selected. Each 
hen was labeled and transported to the 
Laboratory of Microbiology Research on 
Veterinary Drugs Residues of Zootechnic, 
Veterinary and Fish Research Laboratory, 
located at Agonkanmey Agricultural Research 
Center (CRA-Agonkanmey) of the National 
Institute of Agricultural Research of Benin. 
On the carcass of each group, microbiological 
testing was performed on the sternum and the 
right leg thigh muscles. Each muscle was 

removed using a sharp knife. The various 
samples are collected and introduced in a 
sterilized pouch with identification number in 
their free end. The bag was then tied at its 
upper end with a node and stored at -18 °C.  

 
Materials for microbiological analysis 

Materials used were analytical strains: 
ATCC 6633 Bacillus subtillis agar pH 6 
(BS6), pH 8 agar (BS 8) and Micrococcus 
luteus ATCC 9341 agar pH 8 (ML 8).  

 
Qualitative identification of antibiotic 
residues  

The standard microbiological 
method for the detection 
of residues, developed by a working group 
of the European Economic 
Community (EEC) in 1980, called "four plate" 
(Bogaerts and Wolf, 1980; AFSSA, 2003; 
Fabre et al., 2004) was used. The test is 
conducted by agar diffusion. Samples  
of chicken meat thawed previously placed in 
duplicate on the surface of four agars cast in 
Petri dishes and inoculated with reference 
strains :  Bacillus subtilis ATTC 6633 (at pH 
6, 7.2 and 8) and Micrococcus 
luteus ATCC 9341 (pH 8.0). Trimethoprim 
is incorporated into the medium at pH 7.2 to 
increase the sensitivity of the 
test for sulfonamide residues. Interpretation of 
the results is to look for samples for which the 
growth of one (or both) microorganisms is 
inhibited in an annular zone at least 2 mm 
wide. 

 
Statistical analysis  

Data were processed using EXCEL and 
SAS (VO. 9.2). To compare proportions of 
muscles of different origin containing 
antibiotics residues, we performed the 
analysis of variance (ANOVA). The presence 
of the couple beta-lactam - macrolides 
antibiotics in the muscle was compared within 
each locality. For the analysis, the arcsinus of 
percentages were used. Means were compared 
by computing Student-Newman-Keuls’ test, at 
0.05 probability level.  
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RESULTS  
The antibiotics used in livestock farming of 
laying hens in South Benin 

All of the twenty farms studied were 
specialized in table eggs production only. The 
average number of bird per farm is 1,000 ±. 
All of these farms use antibiotics for the 
control and treatment of various problem 
diseases. In general, the pathologies treated 
are salmonellosis, mycoplasmosis, 
colibacillosis, coccidiosis, pasteurellosis, 
chronic respiratory disease and stress. Indeed, 
poultry farmers in Porto Novo and Ouidah use 
more antibiotics than those of Abomey-Calavi 
(Figure1).  
              Most antibiotics used by farmers 
surveyed are administered orally to birds in 
drinking water or food. The antibiotics used 
by farmers are part of aminoglycosides, 
diaminopyridines, macrolides, polypeptides, 
second and third generations of quinolones, 
sulfonamides and tetracyclines drug families 
(Figure 2). 

 
Detection of antibiotic residues in meat of 
reformed laying hens  

Laboratory tests identified beta-lactam 
and tetracycline, aminoglycosides, beta-
lactam and macrolides residues in meat (Table 
1). Proportions of meat conta ning beta-lactam 
and tetracyclines residues ranged from 0 to 
25.71% and those containing aminoglycosides 
residues are between 0 and 21.43%. The 
highest proportions of meat containing beta-
lactam – tetracyclines, and aminoglycosides 
residues (p < 0.05) were observed in poultry 
flocks of Abomey-Calavi town. No significant 
difference (p > 0.05) was observed between 
proportions of meat containing residues of 
beta-lactam - tetracyclines and 
aminoglycosides  sampled in Ouidah and 
Porto Novo. The proportion of meat 
containing beta-lactam and macrolides 
residues varied from 20 to 65.71%. We noted 
a significant difference (p < 0.05) between 
proportions of reformed chickens meat 
(65.71%) containing beta-lactam and 
macrolides residues in reformed birds in 
Abomey-Calavi and those raised in Ouidah 

(46%) and Porto-Novo (20%). This same 
difference is observed within the towns of 
Ouidah and Porto Novo. The table shows also 
that beta-lactam - tetracyclines and 
aminoglycosides antibiotics residues are 
observed only in reformed chicken’s meat in 
Abomey-Calavi. Beta-lactam and macrolides 
residues are present in reformed chicken’s 
meat of three localities surveyed. 

 
Presence of residues of beta-lactam and 
macrolides in sternum and thigh muscles 

The results of Table 2 shows that beta-
lactam and macrolides residues are present in 
both sternum and thigh muscles of reformed 
chickens in farms of Abomey-Calavi  and 
Porto-Novo. Beta-lactam and macrolides 
residues are not present in thigh muscles of 
reformed chickens in farms of Ouidah. The 
proportions of sternum muscles containing 
beta-lactam and macrolides residues ranged 
from 35 to 94.29% while thigh muscles range 
from 0 to 37.15%. Statistical test indicated no 
significant difference (p > 0.05) between 
Abomey-Calavi and Ouidah farms. However, 
there is a significant difference (p < 0.05) 
between reformed chickens of Abomey-
Calavi, Ouidah and Porto-Novo farms. 
Likewise, there is a significant difference (p < 
0.05) between thigh muscles of reformed 
chickens containing antibiotic residues in 
Abomey-Calavi and Ouidah farms and 
between chickens in Abomey-Calavi and 
Porto Novo. Similarly, a difference was noted 
between thigh muscles of chickens from 
poultry flocks located in Ouidah (0%) and 
those of Porto-Novo (5%). The percentage of 
sternum muscles of laying hens containing 
residues of beta-lactam and macrolides is 
significantly higher than that of thigh muscles 
(p < 0.05).  

 
Presence of residues of beta-lactam and 
tetracyclines in sternum and thigh muscles 

Table 3 provides an overview of 
proportions of sternum and thigh muscles of 
reformed laying hens containing residues of 
beta-lactam and tetracyclines according to 
localities. It is clear from this table that 
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sternum and thigh muscles positive of beta-
lactam and tetracyclines residues have been 
observed only in the town of Abomey-Calavi 
in equal proportions.  

 
Presence of residues of aminoglycosides in 
sternum and thigh muscles 

Table 4 shows the percentage of 
sternum and thigh muscles of laying reformed 

containing residues of aminoglycosides 
following localities where poultry flocks are 
installed. The proportions of sternum muscles 
(25.71%) positive for residues 
aminoglycosides are higher than those of 
thigh muscles (17.14%). These positive cases 
were observed only in the town of Abomey-
Calavi.

 
 

 
 

Figure 1: Importance of the use of antibiotics in localities studied. 
 

 

 
 

Figure 2: Importance of families of antibiotics used in the area of investigation. 
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Table 1:  Importance of meat of reformed chickens containing residues of antibiotics. 
 

Rate (%) of meat containing antibiotic residues Localities 
beta-lactam and 

tetracyclines  
aminoglycosides  beta-lactam and 

macrolides  

Abomey-Calavi 25.71 ± 10.14 a 21.43 ± 9.93 a 65.71 ± 9.92 a 
Ouidah 0 ± 0 b 0± 0 b       46 ± 15.5 b 

Porto-Novo 0 ± 0 b 0 ± 0 b       20 ± 8.36 c 
    
Mean values not followed by the same letter in the same column are significantly different at 5 % probability level.  
 
 
 

Table 2: Proportion of poultry flocks whose meat contains residues of beta-lactam antibiotics and 
macrolides. 
 

Rate (%) of samples with residues of beta-lactam antibiotics and macrolides Localities  
Sternum  Thigh P 

Abomey-Calavi 94.29 ± 3.68 a A 37.15 ± 11.89 a B 0.001 
Ouidah 92 ± 4.89      a A        0 ± 0        b B < 0.001 
Porto-Novo 35 ± 15         b B        5 ± 3.27   b B 0.050 
P 0. 004 0. 003  
The average values of the same line not followed by the same uppercase letter are significantly different at 5% probability 
level.  
The average values of a column not followed by the same lowercase letter are significantly different at 5% probability level.  
 
 
 

Table 3: Proportion (%) of matrices hens reformed containing residues of beta-lactam antibiotics 
and tetracyclines. 
 

Matrices Localities 
Sternum Thigh 

Abomey-Calavi 25.71 ± 14.93 25.71 ± 14.93 
Ouidah 0 ± 0 0 ± 0 
Porto-Novo 0 ± 0 0 ± 0 
 
 
 
Table 4: Proportion (%) matrices hens reformed containing residues of aminoglycosides.  
 

Matrices Localities  
Sternum Thigh 

Abomey-Calavi 25.71 ± 14,93 17.14 ± 14.09 
Ouidah 0 ± 0 0 ± 0 
Porto-Novo 0 ± 0 0 ± 0 
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DISCUSSION 
It appears in the results obtained from 

the studies that the only visit of keeping 
laying we conducted during this study 
certainly does not properly assess antibiotic 
residues presence in meat of reformed laying 
hens. Several visits spread over time enabled a 
better understanding of the problem, so far as 
negative cases could be obtained positive few 
weeks earlier and vice versa. Also, could it be 
that withdrawal period is exceeded for some 
samples. Furthermore, the scarce use logbook 
and treatment by farmers has deprived us from 
useful information on frequencies and 
duration of antibiotic use. That information 
led to a better understanding of the presence 
or the absence of antibiotic residues in meat of 
reformed laying hens when investigating. 
Finally, the combination of seed-culture 
medium (four plate method) can detect the 
following four families of antibiotics: beta-
lactam and tetracyclines, sulfonamides and 
aminoglycosides beta-lactam and macrolides. 
But it is a method that is not specific because 
it reveals both presence of beta-lactam group 
and tetracyclines in boxes BS6 and beta-
lactam and macrolides in ML8 boxes. It 
becomes difficult to speculate on the presence 
of a substance or another. However, this 
method has been applied without technique of 
detecting sulfonamides. This is because of 
non-availability on domestic and regional 
standard that is Sulfadimérazine marketed by 
the laboratory SIGMA (Germany).  

 
Use of antibiotics in livestock farming of 
laying hens  

Samples of this study were obtained 
from farms located in some localities of 
southern Benin where practice of laying hens 
is intensive. Types of antibiotics used by 
poultry farmers existing in localities surveyed 
are diverse. This diversity is similar to the  
results of Kabir et al. (2004) and Tatsadjieu 
Ngoune et al. (2009) who identified 
respectively among others in laying hens 
farms of Kaduna State in Nigeria and 
Cameroun, using oxytetracycline (OTC), 
Streptomycin, Tylosin and Amprolium 

furaltadone by poultry farmers. This could be 
explained by a variety of bacterial diseases 
rampant in farms or by an indiscriminate use 
of antibiotics by farmers. Field observations 
also showed that most poultry farmers treat 
bacterial infections indiscriminately without 
recourse to veterinarian and without prior 
antibiogram. This is justified by the fact that 
in Benin and Togo, methods of monitoring 
and inspection of veterinary drugs in supply 
chain are still missing (Biaou et al., 2002). 
Farms located in Abomey-Calavi use few 
varieties of antibiotics as the livestock farms 
located in Porto-Novo and Ouidah this could 
be explained either by non-reporting by some 
breeders of all antibiotics they use. This small 
variety of antibiotics used in Abomey-Calavi 
could also be justified by better coverage of 
that locality by veterinary practices (four) 
compared to Quidah (one) and Porto-Novo 
(two), which necessarily implies better 
monitoring in the use of antibiotics. In 
veterinary medicine, aminoglycosides are 
primarily used for Gram-negative septicemia 
as salmonellosis. They are also of broad 
spectrum antibiotics used to treat digestive 
and respiratory chicken’s diseases (Villemin 
et al., 1984). Their use by many poultry 
farmers could be explained by predominance 
in their holdings of these diseases. Indeed, 
farms generally installed in urban or peri-
urban areas where the most polluted 
atmosphere favor the onset of respiratory 
diseases. On the other hand, inputs used in 
feeding laying hens are often of questionable 
microbiological quality and poorly stored 
causing digestive disorders (Dossa et al., 
2004). All poultry farmers administer various 
molecules orally. This practice is common in 
poultry flocks (Biagui, 2002).  

 
Presence of antibiotic residues in meat of 
reformed laying hens  

This work reveals for the first time the 
presence of beta-lactam and tetracyclines, 
aminoglycosides and of beta-lactam and 
macrolides residues in muscles of sternum and 
thigh of reformed laying hens marketed in 
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southern Benin. It confirms the results of 
Bada-Alambedji et al. (2004) in Dakar. Our 
results corroborate also those of authors like 
Roudaut (1997); Châtaigner and Stevens 
(2003) who have shown that mass 
administration of antibiotics in chickens entail 
most often the presence of residues in tissues 
and foods by these animals. The absence of 
residues of tetracyclines and aminoglycosides 
in farms located at Ouidah and Porto Novo at 
the time of the survey does not mean a strict 
observance of withdrawal periods after using 
antibiotic; in farms. This absence fairly allows 
us say that the last use of antibiotics on 
chickens concerned was in a long time 
sufficient for elimination of these products. 
The presence of high residues can be 
explained by a lower level of education of 
farmers in these localities who would 
misunderstand the importance of the timeout. 
OTC is a drug widely used in the breeding of 
laying hens to combat respiratory and 
digestive illnesses. Proportions of 25.71% 
obtained in this study are higher than the 
16.67% obtained in Dakar by Châtaigner and 
Stevens (2003) and slightly lower than the 
26.77% reported by N'Kaya (2004) also in 
Dakar. Few studies reported severe adverse 
reactions to the consumption of OTC. 
According to Anthony (1977), excessive 
bowel gas diagnosed in consumers can be 
attributed to the consumption of residues of 
OTC products through meat. There is also fear 
as for the development of Franconi Syndrome 
following exposure to tetracyclines residues. 
This has not been reported as a result of 
residues but described in some genetically 
predisposed individuals to degradation of 
tetracycline (Gross, 1963). However, experts 
from WHO Commission for residues have 
recommended a maximum rate of OTC 
residues in meat and eggs which must be 
respectively 100 and 200 ug / kg (WHO, 
1996). The percentage of meat containing 
residues of aminoglycosides (21.43%) 
obtained in this study is higher than that found 
(8.33%) by Châtaigner and Stevens in 2003 

and the one of (7.87%) reported by N'Kaya 
(2004) in Dakar. Relatively the higher rates 
(20 to 65.71%) of meat positive residues 
compared with macrolides tetracyclines (0 to 
25.71%) and aminoglycosides (0 to 21.43%) 
in three localities could be explained by the 
extensive use of this family of antibiotics 
during the month of December (survey 
period) against the occurrence of respiratory 
illness in poultry flocks. The rates of 20-65% 
achieved following our investigations are 
consistent with those found by Châtaigner 
(62.5%) in 2003 and N'Kaya (77%) in Dakar. 
The main complication observed following 
the use of macrolides in animals is a 
gastrointestinal disorder.  For humans exposed 
to a long-term consumption of products 
containing residues of macrolides, we observe 
diarrhea and vomiting sensations (Clark, 
2008). 

 
Presence of macrolide residues in sternum 
and thigh muscles 

The presence of macrolide residues in 
muscle of sternum and thigh of reformed 
laying hens was due to the phenomenon of 
diffusion of drug in the body. When the drug 
is administered, it is absorbed, distributed, 
metabolized and excreted. During distribution, 
the passage of drug occurs in different tissues 
of the body through bloodstream unevenly 
(Roudaut, 1997). The high rate (35 to 94.29%) 
of infected sternum registered compared to 
that of thigh (5 to 37.15%) of reformed laying 
hens could be explained in several ways. 
According to Clark (2008), macrolides by 
their lipophilicity and bases have a low 
intracellular distribution and focus within 
cells. Inside the cell and given physical and 
chemical conditions in intracellular 
environment, they are ionized and can no 
longer escape by diffusion due to non-soluble 
ionized state. They are thus trapped and their 
concentration is increasing in tissues. Sternum 
muscle is a white muscle that has less fat, 
mitochondria and smooth endoplasmic 
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reticulum (SER) which the hamstring is a red 
muscle. However, smooth endoplasmic 
reticulum plays an essential role in 
detoxification. The elimination of toxic 
substances is by a conjugation process that 
makes them more soluble and occurs 
primarily in liver and other organs. It takes 
place during two stages. During the first stage, 
the toxic substance can be hydrolyzed, 
reduced, oxidized or hydroxylated. 
Hydroxylation is very frequent and depends 
on cytochrome P 450; an intrinsic membrane 
protein of SER associated with a complex 
carrier of electrons. During the second stage, 
the toxic molecule undergoes a conjugation 
reaction with glucuronic acid given by uridine 
diphosphate glucuronic acid or with sulfuric 
acid made in the form of 3'-phospho-
adenosine-5 'phosphosulfate, with either 
glycine, etc. These enzymatic reactions will 
aim at making toxic substance soluble in order 
to eliminate it. Toxic molecules are 
translocated into cavity of the SER, where 
they are processed into a soluble non-toxic 
molecule therefore easily removable in thigh 
at the level of the sternum (Maillet, 2006). 
 
Presence of residues of tetracyclines in 
thigh and sternum muscles 

The same percentage (25.71%) of 
sternum and thigh muscles containing 
tetracyclines residues observed could be 
explained by physicochemical characteristics 
of tetracyclines. Indeed, tetracyclines have a 
high tissue binding and intracellular thereby 
fight infection in many organs as lung, liver 
and kidneys. Work already done on this 
antibiotic family indicates that they are more 
soluble, what would explain their 
concentration in tissues (Roudaut, 1997). 
They also have an affinity with vascular tissue 
rich in calcium (Hinz et al., 1972).  
 
Presence of residues of aminoglycosides in 
sternum and thigh muscles 

The presence of aminoglycosides in 
sternum and thigh muscles is justified because 

of their solubility. The percentage difference 
observed between sternums and thighs 
contaminated with aminoglycosides is 
explained by the fact that aminoglycosides are 
antibiotics in plasma and extracellular 
localization. The dissemination of 
aminoglycosides in tissues is very limited 
because of the nature of ionized intracellular 
low. The difference in drug concentration in 
tissues is related to their kinetics in vessels. 
Better, this kinetics depends on the caliber of 
vessels supplying muscles N'Kaya (2004). In 
general, high rates of reformed chickens 
muscle marketed contaminated with antibiotic 
residues indicate a high use of antibiotics. 
Normally, chickens are raised with drugs so 
that they reach a maximum body weight in a 
short time. Birds treated with these drugs 
produce eggs containing residues after 
withdrawal period (Donoghue et al., 1996). 
The failure to observe withdrawal period by 
poultry farmers in Benin is the reason of the 
presence of residues in target tissues. Also, 
this practice would help it to develop 
resistance and multiple resistant bacteria 
causing serious consequences to public health 
(EU Scientific Steering used solely as, 1999 
and Wolfgang, 1998).  
 
Conclusion  

The study showed that farmers use at 
least eight antibiotics families’ 
aminoglycosides, diaminopyridines, 
macrolides, polypeptide, quinolones second 
and third generation, sulfonamides and 
tetracyclines. Also meat of reformed chickens 
sold in southern Benin at time of study 
contained residues of tetracyclines, 
aminoglycosides and macrolides. These 
results reflect misuse of antibiotics in poultry 
flocks sampled. This result is an increased risk 
of bacterial antibiotic selection in humans. 
This requires a study on national level with a 
larger sample and farmers sensitization 
regarding rational use of antibiotics in their 
livestock.  
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