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Abstract
Antibiotics, which are commonly used to treat human illnesses, are also used in animals for
therapy, prophylaxis, and growth promotion. Sub-therapeutic antibiotic doses have typically
lly
been utilized for the last-mentioned purpose, which has contributed to resistance development.
nt.
According to scientific data, certain antibiotic applications in food-producing animals can result
ult
in antibiotic resistance in intestinal bacteria, which can then be passed to the general population,
n,
causing treatment-resistant sickness. These antibiotic applications can also result in antibiotic
tic
resistance in non-pathogenic bacteria, whose resistance genes can be passed to disease-causing
ng
bacteria, resulting in antibiotic-resistant illnesses in people. Thus, this study assessed the
he
antibiotics residues in raw meat sold in 6 slaughter houses in Kaduna State. The study is a
descriptive cross-sectional study involving 6 slaughter houses in Central market Kaduna.
a.
Muscle, Kidney and liver samples were collected from each slaughterhouse. The antibiotic
tic
residues in the meat samples were analyzed using high performance liquid chromatography
hy
(HPLC) for tetracycline, ciprofloxacin and oxytetracycline residue results were presented in
charts and tables. 18 different samples of beef (6 Muscles, 6 Liver and 6 Kidney) collected from
m
abattoirs and meat vendors, the results shown that all beefs use three or more antimicrobial
ial
drugs. This research result revealed that 4(67%) tetracycline (oxytetracycline)were detected in
meat samples at higher concentration), Oxytetraxycline (352.88 ± 221.58) of muscles is higher
er
than (332.2± 217.05 of Liver and (263.33 ± 153.98) of Kidney is lower to muscles and liver. The
he
Concentration of oxytetracycline were highest in muscles in samples 2. 3 and 6 which is above
ve
the WHO maximum residual limit. The concentration of streptomycin in the muscle, liver and
nd
kidney were detected (182.78 ± 56.23), (169.2 ± 58.39), (155.1 ± 50.20) but were within WHO
O
Maximum residual limit. These high level of oxytetracycline residues in greater proportion of
muscle samples destined for human consumption beyond MRLs could be as a result of the abuse
se
of veterinary drugs as commonly practiced among livestock producers and vendors without
ut
observing withdrawal period prior to slaughter. The high-contamination rate of beef meat in the
he
study areas is likely that consumers experience a high risk of exposure to drug residues.
te,
Keywords: Antibiotics, Oxytetracycline, Streptomycin, Slaughterhouse, Aduna, Kaduna State,
Nigeria.
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1.

Introduction
Chemical pollution was recognized as one of those limits whose continued
impacts could degrade ecological and human resilience (Odipe et al., 2018; Suleiman et
al., 2019; Omidiji and Raimi, 2019; Raimi et al., 2019; Raimi, 2019; Olalekan et al.,
2020b; Olalekan et al., 2020c; Olalekan et al., 2020d; Adedoyin et al., 2020; Raimi et al.,
2020b; Olalekan et al., 2021). As a result of the worldwide character of chemical
pollution, a global response of internationally coordinated control measures is required,
in addition to several local, regional, and national initiatives covering various groupings
of compounds that are disconnected in time and place. The Stockholm Convention on
Persistent Organic Pollutants (POPs) is one example of a global governance instrument,
as it targets, at best, elimination, or, more broadly, sound management, of a collection of
chemicals agreed upon through international talks. Chemical product chains, which span
the life cycle stages from resource extraction to product manufacturing, usage, and
disposal, are becoming increasingly complicated, frequently spanning many continents
and decades, and offer new challenges to pollution control. For example, chemical
production today can result in future emissions, particularly for chemicals in goods with
long lifetimes.
While, antibiotics remain drugs of natural or synthetic origin that have the
capacity to kill or to inhibit the growth of micro-organisms. Antibiotics that are
sufficiently non-toxic to the host are used as chemotherapeutic agents in the treatment of
infectious diseases of humans, animals and plants. Numerous researchers have reported
that such chemical agents have been present in the environment for a long time, and have
played a role in the battle between man and microbes (Isah et al., 2020a; Isah et al.,
2020b; Olalekan et al., 2020; Raimi et al., 2020; Hussain et al., 2021a; Hussain et al.,
2021b; Morufu et al., 2021; Morufu, 2021; Olalekan et al., 2021). They are chemically
synthesized compounds that may reduce the proliferation and survival of different
microorganisms (Demain & Sanchez, 2009; Raimi et al., 2020; Hussain et al., 2021a;
Hussain et al., 2021b; Morufu et al., 2021; Morufu, 2021). Recently, antibiotics have
emerge as broadly used in animal farming to protect and treat animals and to enhance
growth promotion (Gelband et al., 2015). Antibiotic residues in food products of cattle’s,
particularly meats, may prompt a negative impact, such as advancement of multidrugresistant microbial strains (Chang et al., 2015; Kjeldgaard et al., 2012), allergic reactions
2
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and anaphylactic responses (Baynes et al., 2016), and the disturbance of typical digestive
flora (Cotter et al., 2012). Also, resistant bacteria genes got from animal microbiomes
might be evenly moved to human microbiota and to human pathogenic microscopic
organisms (Marshall and Toll, 2011). Thus, the current study investigates the level of
antibiotics residues in beef meat from selected abattoirs and meat vendors within Kaduna
metropolis through determining the causes of antibiotic residues in the meat samples and
assessing the possible risk of these antibiotic residues to consumers.
2.

Materials and Methods
Research Design
The research design is a cross-sectional descriptive survey where data collection
will be at a single point in time from selected abattoirs and meat vendors within Kaduna
metropolis.
Sampling Location
The study was carried out within Kaduna state metropolis which is located
between latitude 10.31'35.08N and longitude 7.26'19.64E (see figure 1 below).

Figure 1. Map showing Kaduna metropolis.
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Sample Collection and Preparation
A total of 18 different samples (6 muscles 6 kidney and 6 liver) from beef meat
was randomly collected from abattoirs and meat vendors within Kaduna metropolis. All
samples were collected within recommended dates for consumption. After the collection,
samples were packed in properly labeled sterile foil paper and transported to the
laboratory for extraction.
Apparatus
JASCO HPLC system with pump PU 580. A Rheodyric loop injector with
injection volume of 20 U/L, JASO U.V defector 1575 operated at 565 am. JASO
BORWIN software version 150 with Hercule 2000 chromatography interface for result
integration and reordering, HiQSil, Ci8 L column (main column size: 4.6mm internal
diameter x 75mm length and mobile phase made of 50m aqueous oxalic acid solution
containing 13% (W/V) each of methanol and acetonitrile were used. Millipore all-glass
filter unit comprising of glass funnel, holder, vacuum connector and receiving flask and
vacuum flask with Barosiliate glass part in contact with liquid was used.
Reagents:
HPL water filtered through 0.2um with maximum impurities of 0.0003% and
minimum transmission of 100% at 200 and 250nm produced from Qualigens fine
chemicals, Glaxo smith wine pharmaceutical ltd was used. HPL grade acetonitrile and
methanol purchased from Ranbaxy fine chemicals ltd, (SASNajur, india) as well as oxalic
acid dehydrate (fluka, Acs, purity > 99.5%) and hydrochloric acid (fluka, HPCE grade
filtered through a 0.22um membrane purchased from sigma-Aldrich cooperation) were
used. Mobile phase was prepared and filtered through 0.22, Millipore Durapore solvent
filters (disk 47mms, 9.6cm3 filtration area) under vacuum with Millipore all- glass filter
unit degassed and delivered at a flow rate of 0.8 ml/min in isocratic mode.
Data Analysis
The high-performance liquid chromatography (HPLC) relies on pumps to pass a
pressurized liquid solvent containing the sample mixture through a column filled with a
solid adsorbent material. Each component in the sample interacts slightly differently with
the adsorbent material, causing different flow rates for the different components and
leading to the separation of the components as they flow out the column. It has been
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applied for the detection of antimicrobials in meat, fish and internal organs (Kirbis et al.,
2015).
Statistical Analysis
The Statistical Analysis System (SAS software, 2010, Cary, NC, USA) (was used
to analyzed the data obtained to present data in tables.
3.

Results
The study in table 1 shows that (352.88 ± 221.58) of muscles is higher than (332.2
± 217.05) of Liver and (263.33 ± 153.98) of Kidney is lower to muscles and liver.

Table 1 shows the residue levels of Tetracycline and Streptomycin in samples tissues
SAMPLE
NUMBER

Tetracycline (µg/kg)
MUSCLES

Streptomycin (µg/kg)
LIVER MUSCLES

KIDNEY

LIVER

KIDNEY

1

ND

ND

ND

120.1

108.4

98.5

2

420.5

368.4

251.2

ND

ND

ND

3

225.3

210.4

198.2

221.1

212.5

205.4

4

133.2

128.5

123.4

151.4

130.5

128.2

5

ND

ND

ND

238.5

225.4

188.3

6

632.5

621.5

480.5

ND

ND

ND

Mean
S.D.

± 352.88 ± 332.2
221.58

217.05

± 263.33
153.98

± 182.78 ± 169.2
56.23

± 155.1 ± 50.20

58.39

ND= Not Detected
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Table 2: Percentage of positive samples with tetracycline and streptomycin.
SAMPLE TYPE

N

Tetracycline

Streptomycin

>

MRLs
MUSCLES

6

4 (67%)

4 (67%)

6

4 (67%)

4 (67%)

6

4 (67%)

4 (67%)

18

12

5 (42%)
LIVER
1 (8%)
KIDNEY
0 (0%)
TOTAL

12

6 (50%)

Antimicrobial drugs used in selected beef farms
A total of 18 different samples of beef (6 Muscles, 6 Liver and 6 Kidney) were collected from
abattoirs and meat vendors the results shown that all beefs use three or more antimicrobial
drugs. This research result revealed that almost all beef 12(201%) were using tetracycline
(oxytetracycline). In addition to Streptomycin, 12(201%) and >MRLs 6(50%) (Table-2).
4.

Discussion
From table 1 above, results revealed that Oxytetraxycline (352.88 ± 221.58) of
muscles is higher than (332.2± 217.05 of Liver and (263.33 ± 153.98) of Kidney is lower
to muscles and liver. The Concentration of oxytetracycline were highest in muscles in
samples 2. 3 and 6 which above the WHO maximum residual limit (WHO,1997). The
concentration of streptomycin in the muscle, liver and kidney were detected(182.78 ±
56.23), (169.2 ± 58.39), (155.1 ± 50.20) but were within WHO Maximum residual limit.
The findings of this study was in line with the report of Elnasri and others (2018) who
reported higher antibiotic residue in muscles (352.88 ± 221.58) than in the liver (332.2 ±
217.05), and kidney (263.33 ± 153.98). In contrast, Hala (2005) in Khartoum found an
equal residue percentage of 24.6% in kidneys. This study was in contrast with the study
that was conducted from October 2006 to May 2007 in Ethiopia to estimate the
proportion of tetracycline levels in beef; the study focused on the Addis Ababa, Debre
6
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Zeit, and Nazareth slaughterhouses. Out of the total 384 samples analyzed for tetracycline
residues, 71.3% had detectable oxytetracycline levels. Among the meat samples collected
from the Addis Ababa, Debre Zeit, and Nazareth slaughterhouses, 93.8%, 37.5%, and
82.1% tested positive for oxytetracycline. The mean levels of oxytetracycline in muscle
from the three slaughterhouses were as follows: Addis Ababa, 108.34 μg/kg; Nazareth,

64.85 μg/kg; and Debre Zeit, 15.916 μg/kg. Regarding kidney samples, oxytetracycline

levels were found to be 99.02 μg/ kg in Addis Ababa, 109.35 μg/kg in Nazareth, and
112.53 μg/kg in Debre Zeit.

Form table 2 above 18 different samples of beef (6 Muscles, 6 Liver and 6
Kidney) collected from abattoirs and meat vendors the results shown that all beefs use
three or more antimicrobial drugs. This research result revealed that 4(67%) tetracycline
(oxytetracycline) were detected in meat samples at higher concentration above the WHO
(1997) maximum residual limits and streptomycin were detectable in 4(67%) but are
below the WHO (1997) MRLs. This study is comparable to a study in Tabriz, Iran,
Abbasi et al., (2013) found 4(67%) of tetracycline residues in muscle samples, 4(67%) in
liver samples, and 4(67%) in kidney samples in concentrations beyond the maximum
residue limits (MRLs) of 6(50%). This study is also similar to a study carried out by
Olufemi et al. 2009 in the Akure metropolitan abattoir were screened for oxytetracycline
residues. Out of a total of 180 beef samples analyzed in this study, 98 (54.44%) had
detectable levels of oxytetracycline of which 62 (34.44%) were beyond the MRLS by the
WHO/FAO. In another report, analysis was carried out by Ibrahim et al. 2010 for 50
cattle slaughtered in the Sokoto metropolitan abattoir, Nigeria, in order to detect
antibiotic residues in meat. A total of 44% of the slaughtered cattle tested positive.
Penicillin was the drug with the highest rate of occurrence (14%) followed by
tetracycline (8%) and Streptomycin. The high-contamination rate of beef meat in the
study areas is likely that consumers experience a high risk of exposure to drug residues
(Beyene et al., 2015).
5.

Conclusion
As scientists, we must resist requesting greater scientific assurance before taking
action, as this may postpone the implementation of control measures, which in this case
will assist to halt widespread chemical pollution. Olalekan and others (Olalekan et al.,
7
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2020b; Olalekan et al., 2020d; Olalekan et al., 2020d; Raimi et al., 2020b; Morufu, 2021;
Morufu et al., 2021f; Hussain et al., 21021a; Hussain et al., 2021b; Isah et al., 2020a;
Isah et al., 2020b) have recorded cases where the call for further research to improve
health risk assessments of chemicals resulted in action delays of up to several decades,
despite early warnings of hazardous consequences. We must now go beyond Rachel
Carson's call to action on pesticides. With today's phenomena of locally to globally
distributed chemicals creating ill consequences, it is time to mobilize many people's
knowledge, capacity, and commitment to see Rachel Carson's vision realized on a truly
global scale. Thus, findings from this study have shown that the presence of veterinary
drug residues in food products is not a health concern for Kaduna state alone but also, a
global health concern as the consequence of using antimicrobial drugs to treat and
prevent animal disease extend far beyond the farm. Therefore, the solution to
antimicrobial residues will require a coordinated regulatory body to monitor the use of
antimicrobial drugs to control diseases and also enforce punishment on indiscriminate
usage. More so a sensitive, selective and reliable analytical method to easily detect and
monitor antimicrobial residues in meat products should be encouraged.
6.

Recommendations
Other measures that could be adopted to reduce antimicrobial residues in meat
and meat products include:
1. Reduction of antimicrobial usage in livestock production (as many developed
countries have banned its usage as growth promoters),
2. Enforcement of appropriate withdrawal periods of antimicrobial drugs
application by government authorities or regulatory bodies before livestock
slaughter.
3. Creation of awareness on implication of antimicrobial drugs residues in meat and
meat products among consumers, and individual farmer,
4. Livestock producer should be educated on farm management, hygiene practices
and antimicrobial usages in order to prevent occurrence of antimicrobial residues
in meat production and lastly
5. Rapid screening methods should be developed for detecting and segregating
samples containing above antimicrobial residues before the food products get to
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consumers. More so, establishment of framework to proper monitoring of drug
usage and surveillance of antimicrobial resistance would be of great advantage.
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