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Abstract 

 

The objective of this research was to quantify oxytetracycline residues in 60 

muscle samples of bovines from a municipal benefit plant in Arjona-Bolívar 

(Colombia), differentiating samples between males and females. The samples 

were labeled and transported to the laboratory for analysis. The detection of 

oxytetracycline was performed using high efficiency liquid chromatography 

(HPLC). The Maximum Residue Limit (MRL) of Colombia (MRL> 200 μg / Kg) 

was used. It was found that only 10 samples exceeded the MRL and these samples 

that exceeded the MRL all came from females. There was a statistically 

significant difference (p <0.05) between males and females. 
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1. Introduction 
 

Livestock activity in Colombia is of great importance in the national economy 

sector. In the country of the 51 million hectares destined to the agricultural sector,  
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approximately 57% of this land is used for the sowing of pasture for livestock [1]. 

The production of beef in Colombia for the year 2017 was 905,582 tons, being the 

third producer in South America behind Brazil and Argentina with 2.600.000 tons 

and 9.600.000 tons, respectively. In this same year, meat consumption in 

Colombia was 18 kg per inhabitant [2]. great demand and consumption of 

products of animal origin by the human population has led to the increase of 

agricultural production systems, in particular livestock production. This context 

has led to the animals being exposed to the increase of diseases of different 

nature, which in turn leads to greater use of veterinary drugs such as 

antimicrobials, pesticides and antiparasitic, growth promoters and the active 

ingredients of these leave residues in food of agricultural or livestock origin [3], 

[4]. 

 

Antibiotic residues reach the consumer through the food chain, producing 

consumer allergic reactions, bacterial resistance, alteration of the intestinal 

bacterial flora and causing problems of commercialization due to noncompliance 

with the standards established in different countries [5], [6]. 

 

All this problem, plus the need to preserve public health, has led health authorities 

to establish maximum residue limits (MRL) in different tissues and species of 

edible animals, whose standard aims to establish minimum tolerance levels for 

food safety . The MRL is the acceptable concentration of a substance in the edible 

tissues of an animal, in honey and eggs, and when it is ingested by humans, it 

does not put their health at risk. This is established for each animal species their 

respective tissues. The values of the MRLs in the different tissues should reflect 

the depletion kinetics taking into account all the food sources, the conditions of 

use of the drug, the feasibility of the derived waiting times and the availability of 

adequate analytical methods for its determination [6], [7], [8], [9], [4], [10], [11]. 

The objective of this research was to quantify the residues of oxytetracycline in 

samples of beef from the municipality of Arjona-Bolívar (Colombia). 

 

2. Methodology 
 

2.1 Sampling 

 

Samples were taken in triplicate from 60 bovines of both sexes of the municipal 

benefit plant of Arjona-Bolívar (Colombia), these came from the diaphragm zone, 

free of fat and aponeurosis from freshly slaughtered animals. The samples were 

stored in ziploc bags, labeled and refrigerated at 2°C, transported to laboratories 

for further analysis. 

 

2.2 Sample preparation and applied method 

 

Sample preparation was done according to method 995.09 of the AOAC. 

 



Quantification of oxytetracycline residues                                                         2251              

 

 

2.3 HPLC conditions  

 

The separations were developed on a Phenomenex Synergi Polar-RP Column 

250X4.6 mm column (Phenomenex, USA). The mobile phase consisted of a 

mixture of 85% sodium monobasic phosphate (NaH2PO4) 20 mM, 15% 

acetonitrile (ACN) at a flow of 1.5 mL / min and a detection wavelength of 

210nm. The injection volume of the sample was 20 μL. The equipment used was a 

liquid chromatograph (BAS SS60) equipped with a ternary pump and manual 

injection and a UV-VIS detector (BAS) of variable wavelength. 

 

2.4 Statistic analys 

 

The statistical analysis of the data was carried out with the STATGRAPHICS 

centurion XVI.I program through tests of variance (ANOVA), with a confidence 

interval of 95%. All tests were carried out all trials in triplicate. 

 

3. Results 
 

The results obtained in this investigation showed that of the 60 animals evaluated, 

100% had oxytetracycline residues, but only 6% of these animals (all females) 

exceeded the MRL allowed by the Colombian norm for the evaluated drug [12]. 

The mean concentration of oxytetracycline in the females was higher than the 

mean of the males, and a statistically significant difference was found (p <0.05). 

 

Table 1. Oxytetracycline residues in samples (μg / Kg) 

 

Genus Positive 

Samples 

Concentrations MRL Number of 

samples that 

exceed the 

MRL 

Rank Mean ± SD 

Female 30/30 100.3 a 

308,13 

165.09 ± 57.35a 200 10 

Male 30/30 99.8 a 164,8 127.16 ± 20.13b 200 0 

 

 

The percentage of positive samples that exceeded the MRL imposed by 

Colombian standards in this work, were lower than that reported by Acosta et al., 

[13], who evaluated the presence of this same antibiotic in beef from the 

department of Antioquia (Colombia) and obtained 16.43% of the samples 

analyzed (12 samples) exceeded the MRL imposed by the European Union (EU) 

which is 100 μg / Kg. A higher percentage of positive samples was also found in 

the research done by Franco et al., [14], where they found that 61.5% of the 

samples (70 samples) exceeded the EU MRL and 23.7% of the samples (27 

samples) exceeded the MRL imposed by the Codex Alimentarius (200 μg / Kg), 

for beef in both cases. Another case where residues of this drug were found was in  
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the research done by Nchima et al., [15], where approximately 45.5% and 76.6% 

of the beef samples from 4 provinces of Zambia exceeded MRL of Codex 

Alimentarius and the EU, respectively Another similar study was done by Kimera 

et al., [16] in Tanzania where they found that 68.3% of the samples exceeded the 

MRL imposed by the FAO / WHO for muscle, liver and kidney samples of beef. 

On the contrary, in another investigation made by Negrete et al., [17] the 

percentage obtained from positive samples was 6%, in beef from the department 

of Córdoba (Colombia) and no sample exceeded the EU MRL. 

 

This detection of residues above the MRL allowed by MINSALUD [12] for 

oxytetracycline may be due to the following cases: to the free sale of the drug, to 

the unauthorized use of this antimicrobial, to the lack of implementation of good 

livestock practices, to the application techniques used, to the use of this drug in 

prolonged periods of time that have made the developed muscular deposits in 

animals, to the primary production systems are not fulfilling the good practices in 

the administration of medicines, to which the plants of benefit they do not have a 

meat health inspection system based on the risk analysis, the non-application of 

the instructions on the label, the inadequate waiting time before the slaughter of 

the animals, the failure to consult a veterinarian before use of antimicrobials or 

lack of prior training in animal husbandry [14], [18], [19], [20]. To reduce the 

presence of these residues, the following considerations can be put into practice: 

observation of the period of antimicrobial suspension, non-prolonged use of the 

antimicrobial, application of existing legislation, and the proper application of the 

safety surveillance plans of the antimicrobial food, have treatment records [15]. 

 

An interesting aspect in this investigation is the observed trend that identified that 

the genus of the slaughtered animals influenced the presence of oxytetracycline, 

finding that the females had greater residues of this drug compared to the males, 

similar results were presented in investigations made by Acosta et al., [13] (2014) 

and Alvarado et al., [21] this may be due to the fact that these cows could suffer 

diseases such as mastitis, reproductive infections or had recently hatched and then 

they are sent to the slaughterhouse without complying with the established 

withdrawal time [13], [21], [22]. 

 

4. Conclusions 
 

The presence of oxytetracycline residues was detected in all bovine muscle 

samples evaluated from both males and females, from the municipal benefit plant 

of Arjona-Bolívar (Colombia), but only 6% exceeded the MRL imposed by 

Colombian standards, these results were lower than those found by other 

researchers in Colombia. To reduce the presence of these residues, veterinary drug 

surveillance and control programs should be strengthened, as well as the training 

of livestock farmers. 

 

 



Quantification of oxytetracycline residues                                                         2253              

 

 

References 
 

[1] G.D. Ramírez, G. Vélez, L.S. Rondón, Determinación de residuos de 

antibióticos y tiempo de retiro en leche proveniente del municipio de 

Cartago (Valle del Cauca), Revista Colombiana de Ciencia Animal, 5 

(2012), no. 1, 25-31. 

 

[2] FEDEGAN, Producción mundial de carne de bovino, (2018). Available in: 

http://www.fedegan.org.co/estadisticas/produccion-0 

 

[3] J. Kabir, V.J Umoh, E, Audu-okoh, J.U. Umoh, J.K.P. Kwaga, Veterinary 

drug use in poultry farms and determination of antimicrobial drug residues 

in commercial eggs and slaughtered chicken in Kaduna State, Nigeria, Food 

Control, 15 (2004), 99-105. 

 

[4] L.D. Márquez Lara, Residuos químicos en alimentos de origen animal: 

problemas y desafíos para la inocuidad alimentaria en Colombia, Revista 

Corpoica, Ciencia y Tecnología Agropecuaria, 9 (2008), 124-135. 

https://doi.org/10.21930/rcta.vol9_num1_art:112  

 

[5] L.E. Guzmán-Carrillo, C. Espitia-Yanez, L. Berthel, Presencia de 

lincomicina como promotor de crecimiento en carne de pollo 

comercializado en supermercados de Cartagena, Colombia, Vitae, 19 

(2012), no. 1, 328- 330.  

 

[6] G.L. Molero-Saras, M.L. Pérez-Arévalo, A.J. Sánchez-Villalobos, M.C. 

Mavárez de Serrano, E. Ascanio-Evanoff, M.G. Oviedo de Vale, Residuos 

de enrofloxacina en tejido hepático y muscular de pollos beneficiados en el 

municipio San Francisco del estado Zulia, Venezuela, Revista Científica, 16 

(2006), no. 6, 629-633.  

 

[7] G.B. Cancho, F.M. García, G.J. Simal, El uso de los antibióticos en la 

alimentación animal: perspectiva actual the use of antibiotics in animal 

feeds: an actual perspective o uso dos antibióticos na alimentación animal: 

perspectiva actual, Ciencia y Tecnología Alimentaría, 3 (2000), 39-47. 

https://doi.org/10.1080/11358120009487647  

 

[8] C. Van Poucke, K. De Keyser, A. Baltusnikiene, J.D.G. McEvoy, C. Van 

Peteghem, Liquid chromatographic–tandem mass spectrometric detection of 

banned antibacterial growth promoters in animal feed, Analytica Chimica 

Acta, 483 (2003), no. 1-2, 99-109.  

https://doi.org/10.1016/s0003-2670(03)00018-7  

 

 

 

http://www.fedegan.org.co/estadisticas/produccion-0
https://doi.org/10.21930/rcta.vol9_num1_art:112
https://doi.org/10.1080/11358120009487647
https://doi.org/10.1016/s0003-2670(03)00018-7


2254                                                                         Diofanor Acevedo Correa et al. 

 

 

[9] A.A. Stolker, U.A. Brinkman, Analytical strategies for residue analysis of 

veterinary drugs and growth-promoting agents in food-producing animals a 

review, Journal of Chromatography A, 1067 (2005), no. 1-2, 15-53. 

https://doi.org/10.1016/j.chroma.2005.02.037  

 

[10] Y.V. Talero-Pérez, O.J. Medina, W. Rozo-Núñez, Técnicas analíticas 

contemporáneas para la identificación de residuos de sulfonamidas, 

quinolonas y cloranfenicol, Universitas Scientiarum, 19 (2014), no. 1, 11-

29. https://doi.org/10.11144/javeriana.sc19-1.taci  

 

[11] D. Acevedo, P.M. Montero, J.D. Jaimes, Determinación de antibióticos y 

calidad microbiológica de la carne de pollo comercializada en Cartagena 

(Colombia), Información Tecnológica, 26 (2015), no. 1, 71-76. 

https://doi.org/10.4067/s0718-07642015000100008  

 

[12] Ministerio de salud y protección social. Resolución 1382 DE 2013, Por la 

cual se establecen los límites máximos para residuos de medicamentos 

veterinarios en los alimentos de origen animal, destinados al consumo 

humano. Bogotá, Colombia, 2013. Available in:  

https://www.invima.gov.co/images/pdf/normatividad/alimentos/resoluciones

/resoluciones/2013/Resolucion%201382%20de%202013.pdf 

 

[13] S.M. Acosta, M. Romero, G. Taborda. Determinación de residuos de 

oxitetraciclina en muestras de carne bovina, Luna Azul, 39 (2014), 143-152. 

https://doi.org/10.17151/luaz.2014.39.9  

 

[14] J. Franco, M. Romero, G. Taborda, Determinación de niveles residuales de 

tetraciclina en canales bovinas por la técnica de ELISA en el frigorífico 

Friogan (La Dorada), Biosalud: Revista de Ciencias Básicas, 7 (2008), no. 

1, 47-55. 

 

[15] G. Nchima, K. Choongo, K. Muzandu, K. Nalubamba, J. Muma, F. 

Bumbangi, G. Monga1, H. Kangwa. Determination of oxytetracycline and 

sulphamethazine residues in marketed beef from selected parts of Zambia to 

assess compliance with maximum residual limits, Am. J. Res. Commun., 5 

(2017), 42-64. 

 

[16] Z.I. Kimera, R.H. Mdegela, C.J. Mhaiki, E.D. Karimuribo, F. Mabiki, H.E. 

Nonga, J. Mwesongo, Determination of oxytetracycline residues in cattle 

meat marketed in the Kilosa district, Tanzania, Onderstepoort Journal of 

Veterinary Research, 82 (2015), no. 1, 01-05. 

https://doi.org/10.4102/ojvr.v82i1.911  

 

[17] C. Negrete, E. Segura, M. Torres, J. Badel, Identificación de Residuales 

Químicos de Oxitetraciclina, OTC, en la Carne Fresca Bovina obtenida en  

https://doi.org/10.1016/j.chroma.2005.02.037
https://doi.org/10.11144/javeriana.sc19-1.taci
https://doi.org/10.4067/s0718-07642015000100008
https://www.invima.gov.co/images/pdf/normatividad/alimentos/resoluciones/resoluciones/2013/Resolucion%201382%20de%202013.pdf
https://www.invima.gov.co/images/pdf/normatividad/alimentos/resoluciones/resoluciones/2013/Resolucion%201382%20de%202013.pdf
https://doi.org/10.17151/luaz.2014.39.9
https://doi.org/10.4102/ojvr.v82i1.911


Quantification of oxytetracycline residues                                                         2255              

 

 

Plantas de Beneficio Categorías Nacional y Autoconsumo, destinada para 

consumo humano en el Departamento de Córdoba, Revista Colombiana de 

Investigaciones Agroindustriales, 4 (2017), 59-68. 

https://doi.org/10.23850/24220582.727  

 

[18] Codex Alimentarius, Código de prácticas de higiene para a carne CAC/RCP 

58-2005. Available in:  

http://www.esac.pt/noronha/manuais/Codex%20-%20CBP%20Carne.pdf 

 

[19] G. Mainda, P.R. Bessell, J.B. Muma, S.P. McAteer, M. Chase-Topping, J. 

Gibbons, M. Stevens, D. Gally, Barend M. deC. Bronsvoort, Prevalence and 

patterns of antimicrobial resistance among Escherichia Coli isolated from 

Zambian dairy cattle across different production systems, Scientific Reports, 

5, (2015), no. 1. https://doi.org/10.1038/srep12439  

 

[20] H.A. Bedada, M.B. Zewde, Tetracycline residue levels in slaughtered beef 

cattle from three slaughterhouses in Central Ethiopia, Global Veterinaria, 8 

(2012), no. 6, 546-554. 

 

[21] S. Alvarado, E. Ascanio, C. Méndez, Determinación de residuos de 

oxitetraciclina en muestras de tejido bovino destinadas al consumo humano, 

Rev Fac Cs Vets, 49 (2008), no. 2, 73-79. 

 

[22] Codex Alimentarius, Directrices para el diseño y la implementación de 

programas nacionales reglamentarios de aseguramiento de inocuidad 

alimentaria relacionados con el uso de medicamentos veterinarios en los 

animales destinados a la producción de alimentos, CAC/GL 71. pp. 1-33 

(2009). Available in:  

http://www.fao.org/fileadmin/user_upload/livestockgov/documents/CXG_0

71s.pdf 

 

 

Received: May 9, 2018; Published: June 20, 2018 

 

https://doi.org/10.23850/24220582.727
http://www.esac.pt/noronha/manuais/Codex%20-%20CBP%20Carne.pdf
https://doi.org/10.1038/srep12439

