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Abstract: The need in animal proteins has exponentially increased in the ivorian big cities in these latest years. It is the case
of Daloa, where the broiler industry can meet the needs of meat consumers after 35 to 45 days. To respect the required time,
the poultry farmers take veterinary medecins notally the antibiotics. The use of these antibiotics in veterinary medicin can lead
to bioresistant phenomenon by the consumer, favorising the selection of resistant bacteries to later treatments. To protect the
consumer, this study has been made to identify and quantify antibiotic residues in broiler meat. For the purpose, broilers from
the farming hours in the urban zones of Daloa and ready for sale, have been sampled at random with some sellers on different
markets of Daloa. The samples (15) have been analyzed by chromatography multi residue. Antibiotic analyses were performed
on a SHIMADZU chromatographic set consisting of a sample changer, a high-pressure binary HPLC pump, a UV-visible
absorption detector. This method permits to analyze simultaneously many families of antibiotic residues. The results of this
chromatographic analysis made on this foodstuff have revealed the presence of four (4) families of antibiotics: sulfonamides,
Macrolides, Tetracyclines and Fluoroquinolones. The concentration rates of samples are between 30 to 100%. The average
concentration of their residues vary from 12.46 + 21.12 to 90.80 = 187.18 pg / Kg. These concentrations are generally lower
than the safety standards (MRLs) recommended by the Codex Alimentarius. However, face to the phenomenon of
boiresistance that the excessive use of the antibiotics brings about, the results of this study must prompt the public powers to
set a politic to reduce their use. In fact, the breeders must be sensibilised to a correct use of antibiotics.
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norms can lead to a bioresistance, to technologic, allergic and
toxicologic problems [4, 5].

The presence of these chemical contaminants in the
foodstuffs for human consumption represents a public health
problem.

Currently, in many European countries, the use of
antibiotics like growth stimulator is forbidden [6].

In Céte d'Tvoire, the presence of antibiotic residues in
animal foodstuff has rarely drown attention and less controls
are made in the sale circuit. Nowadays, there is no fairfully
official data available on the antibiotic residues prevalence.

1. Introduction

Veterinary treatments in general and particularly
antibiotics are therapeutic weapon necessary for animal
breeding [1, 2]. In fact, their use in both human and
veterinary medecin, has for long constituted an efficient
weapon against many pathology germs. The antibiotics
permit to prevent or treat a great number of infections
diseases. They also play a growth promoting role [3]. But,
the generalized abusive use and the non respect of using
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Today, harmlessness and the quality of foodstuff is a real
challenge for the consumers so that the systematic use of
these chimic substances is in question.

This study is done in order to evaluate the content of
antibiotic residues in the broiler meat sold on the markets of
Daloa. The objective of this study is to assure the sanitary
state of the boiler meat consumed in Cote d’Ivoire in general
and in particularly in Daloa by verifying the conformity or
non-conformity of antibiotic residues in this foodstuff for
human consumption.

2. Material and Methods
2.1. Biologic Material

For the research of antibiotic residues, some meat samples
are taken on the thigh of broiler (Hubbard).
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Figure 1. Broiler (Hubbard) and meat of the thigh of broiler.
2.2. Methods

2.2.1. Sampling

Broiler meat ready for sale is sampled on many market of
the city of Daloa. In sum (15) fifteen broiler, representing (15)
samples are randomly taken on the markets with the sellers.
The search for antibiotic residues is done on the flesh of the
thigh, part of well appreciated by many consumers. The thigh
samples are cut with a knife and chips put in an aluminum
foil and a plastic bag in a cool box and then taken to a
laboratory on a temperature of —20°C.

2.2.2. Determining the Content of Antibiotic Residues in the
Broiler Meat
The analysis of antibiotic residues has been realised by
chromatographic multi-residues method. This method
permits to analyze simultaneously many antibiotic residues
families [7, 8].

2.2.3. Extraction and Purification of Antibiotic Residues
The extraction of antibiotic residues consists in grinding
25 g of broiler in a porcelain mortar with 10 g of anhydre
sodium sulfate. After, 25 mL of Acetonitril-methanol mixture
is headed to the grinded broiler and made homogeneous
during 3 min in a blender. The homogeneous mixture is
centrifuged for 5 min at 300 tums/min. The liquid above is
taken, treated with sutured Hexane and some Acetonitril, dry
evaporated with a rotavapor and retaken with 1,5 mL of

Methanol. The solution obtained is filtered with a disk filter
of 0.45 um porosity. The final extract is put in a vial.

2.2.4. Identification and Quantification of Antibiotic
Residues

The identification and the quantification of antibiotic
residues in the broiler samples have been made by high
performance liquid chromatography (HPLC) and a gaseous
chromatography coupled to a mass spectrometry to confirm
the results with the HPLC. The quantity of broiler samples
used the research eventual antibiotic residues is about 3 pL.

2.2.5. Statistic Analysis of Data

For the exploitation of data, statistic analysis have been
done with the STATISTICA software 7.1. The descriptive
statistic (elementary statistic) has permitted to determine the
maximum and minimum concentrations, the average
concentrations and the standard deviation of antibiotic
residues concentration detected into the samples analysed.
The similarity of the concentrations has been possible owing
to a comparison from an average to the standard.

Figure 2. Sale of broiler on Lobia market (Daloa).

3. Results and Discussion

3.1. Antibiotic Residues Detected in the Meat of the Thigh
of Broiler

The chromatographic analysis undertaken permitted to
detect (4) four families of antibiotics in broiler meat: the
Sulfonamides (sulfadiazin and sulfadimethoxin), the
Macrolides (erythromycin), the Tetracyclins (oxytetracyclin)
and the Fluoroquinolones (sarafloxacin and enrofloxacin)
(table 1).

The presence of these different antibiotic residues could be
explained by the abusive use of antibiotics in the poultry
industry or by the respect of insufficient delay [9]. A similar
study done in 2005 Abiola and his collaborators have shown
the existence of these same antibiotic residues in the meat of
broiler after many successive analyses (STAR method, thin
layer chromatography) [10]. In a study on the research of
antibiotic residues in the muscle of the broiler in the center
region of Algeria in 2019, Baazize and his collaborators have
detected these same antibiotic residues [11].

Unlike Algeria, where antibiotics are used extensively in
chicken farming, in Madagascar, the works done by
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Randrianomenjanahary in 2006 in Antananarivo give a
satisfying result with an absence of antibiotic residues in the
flesh of chicken [12]. This absence of antibiotic residues in
the flesh of chicken could be accounted on one hand by the
fact that these antibiotics are not used in breeding in
Madagascar and on the other hand by the rational use of

antibiotics (respect of measure, the delay before slaughtering).

Table 1. Families of antibiotics detected in the meat of broiler.

Families Antibiotics
] Sulfadiazin
Sulfamides Sulfadimethoxin
Macrolides Erythromycin
Tetracyclins Oxyteracyclin
Fluoroquinolones Saraﬂoxamp
Enrofloxacin

Macrolides

Tetracyclins

Fluoroquinones

Sulfamides

Families of antibiotics
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3.2. Contamination Level of Broiler Meat by Antibiotic
Residues

The present investigative study on the presence of
antibiotic residues in broiler meat marketed in Daloa shows
that this broiler meat contains many antibiotic residues. The
contaminations rates vary from 33.33% to 73.33% (figure 3).
These rates approaching these of Hakem and his
collaborators with contamination rates of 75.81% [13]. Some
similar studies in other countries in Africa, have also
revealed the presence of antibiotic residues in the meat of
broiler. This the case the works of Rinatou and his
collaborators in Senegal. That have shown a contamination
rate of 54% [14]. Also in Algeria, in 2018, Amine and his
collaborators have obtained a contamination rate of 56% of
broiler meat by the antibiotic residues [15].
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Figure 3. Contamination rate of broiler meat by antibiotic family.

Table 2. Antibiotic residues levels in broiler meat (ug/Kg).

Antibiotic residues Number of samples Average Minimum Maximum Standard deviation
Sulfadiazin 15 77,20 0,00 490,00 126,41
Sulfadiméthoxin 15 90,80 0,00 752,00 187,18
Erythromycin 15 12,46 0,00 65,00 21,12
Oxytétracyclin 15 63,00 0,00 154,00 52,21

Sarafloxacin 15 15,66 0,00 69,00 22,90

Enrofloxacin 15 15,53 0,00 78,00 25,53

3.3. Comparison of Average Concentrations of Antibiotic
Residues in the Meat of Broiler with the Standards
(MRLs)

The average levels of the detected antibiotic residues were
compared to the current safety standards (MRLs) [16]. The
statistical analysis showed a significant difference (p < 0.05)
at the level of residues of erythromycin, enrofloxacin and
oxytetracyclin. On the other hand at the level of sulfadiazine,
sulfadimethoxin and sarafloxacin, it indicates that the
average concentrations are statistically identical to the
standards (Table 3).

Today, with the proliferation of emerging microorganisms,
the use of antibiotics in the breeding factory is unavoidable.
The use of these chemical pollutants has become worldwide.

Unfortunately, all over the world, their use is problematic.
That is the case in the Caribbean, precisely in Trinity and
Tobago, where in 2015, Adesiyun and Nikechi have obtained
some samples of chicken liver, some contamination rates
ranging from 14.9 to 52.9% [17]. According to FAO/WHO,
these contamination rates are not harmful if the
concentrations of these residues are inferior to the Maximum
Residue Limits (MRLs).

The statistic analyses done in this work have shown some
significant differences between the MRLs and the
concentrations  of  erythromycin, enrofloxacin  and
oxytetracyclin residues with some probabilities of 0.00 (p <
0.05). Concerning the residues of sulfadiazin,
sulfadimethoxin, and sarafloxacin, the probabilities superior
to 0.05, show that the average concentrations of these
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residues are statistically identic to the standards.
Basing oneself on the standards of the couple FAO/WHO
(2016), the consumption of broiler meat could not represent

any danger for the consumers because the antibiotic residues
detected in this meat have in general some concentrations
inferior or statistically identic to the standards.

Table 3. Comparison of average concentrations of antibiotic residues in the meat of broiler with the standards (MRLs).

Average Concentrations (ug/Kg) Standard deviation N MRLs (ng/Kg) df p
Sulfadiazin 77,20 126,41 15 100,00 14 0,49
Sulfadiméthoxin 90,80 187,18 15 100,00 14 0,85
Erythromycin 12,46 21,12 15 100,00 14 0,00
Enrofloxacin 15,53 25,53 15 100,00 14 0,00
Oxytétracyclin 63,00 52,21 15 200,00 14 0,00
Sarafloxacin 15,66 22,90 15 10,00 14 0,35

(P <0,05): importance difference between average concentrations and MRLs
N: Number of samples; dl: degree of freedom; p: probability.

4. Conclusion

The aim of this study is to evaluate the content of
antibiotic residues that can be present in broiler meat, a
foodstuff well appreciated by the population of Daloa. The
chromatographic analysis done has showed that the meat of
this poultry contains many antibiotic residues. Fortunately,
the concentrations of these different residues are in general
inferior to the standards recommended by the Codex
Alimentarius. However, the presence of antibiotic residues
and some concentrations going sometimes above the
Maximum Residual Limits (MRLs), must draw the attention
of each octor of poultry factor. Some preventing strategies
must be set in order to reduce the fullness and the
contamination of broiler by antibiotic residues in Cote
d'Ivoire. The data obtained will be submitted to the
FAO/WHO coordination committee for Africa for a sanitary
evaluation of population exposition to antibiotics.
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