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Abstract 
In poultry breeding, use of any antibiotics as a food additive that promotes growth, prevention or 

treatment of infectious diseases will increase the chance of drug residues in poultry meat products.  
 In this study, the presence of different antibiotics in ten broiler flocks, which were later 

transported to Mashhad poultry abattoir have been investigated, using four plate test (FPT) method. 
A total of one hundred breast muscle and sixty liver samples (10 breast muscles and 6 liver samples 
from each flock) were collected randomly.  

The results of this study showed, the 18.75% of samples were positive for antibiotic residues and 
6.88% of samples were suspected. The results also showed that sulfonamides residue in meat and 
liver samples were higher than other investigated antibiotics (22% in meat and 11.7% in livers). It 
can be concluded that the withdrawal time of antibiotics before slaughter has been ignored in many 
of these farms therefore, the administration of antibiotics in poultry farms must be more rigidly 
controlled to prevent drug residues in food-producing animals. 
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Introduction 
Chicken meat provides not only high-

quality protein, but also important vitamins 
and minerals (Charlton  et al., 2008). Besides, 
chicken meat has high level of essential 
polyunsaturated fatty acids, like omega (n)-3, 
which can be easily digested and efficiently 
absorbed (Cerina et al., 2011). In addition to 
nutritional value, chicken is more popular due 
to the fact that it is relatively easy to prepare 
and is more affordable than other types of 
meat. In the past few decades, antibiotics have 
been extensively used in livestock animals as 
food additive for growth promotion, prevention or 
treatment of infectious diseases. 

According to the FDA, about 87% of 
antibiotics used in livestock animals are for 
treatment, control or prevention of infectious 
diseases and 13% as food supplement for 
nutritional purposes to increase growth and 
productivity (Meredith et al., 1965; Dipeolu 
and Alonge, 2002; Donoghue, 2003; Mahgoub 
et al., 2006). Due to the extensive non-
therapeutic use of antibiotics and lack of 
adequate control of administration, the risk of 
drug accumulation and their residuals in 
animal tissues and their product will increase 
(Meredith et al., 1965; Lemus, 2008).  

   Antibiotic residues and their metabolites 
in poultry meat may cause several adverse 
effects on consumers. They can cause direct 
toxicity, developing resistant bacteria, and 
allergies, even when used at very low doses 
(Kirbis et al., 2007). 

In addition to direct toxicity, normal micro 
flora in digestive system can adapt and acquire 
resistance to the antibiotic by long term 
overexposure to trace amounts of antibiotics 
through contaminated foods (Javadi et al., 
2011; Myllyniemi et al., 2004).  

Concerns about the risk of antibiotic 
residues resulted in establishing the maximum 
limits of drug residues (MRLs), which are the 
maximum amount of residues that could 
legally permitted to be in the food product 
without causing adverse effects to the 
consumers (Myllyniemi et al., 2004; Reyes-

Herrera., 2005). 
Several methods have been developed for 

determining the residues of antibiotics in 
poultry tissues, including microbiological 
methods, chromatography methods, ELISA 
and immunochemical methods (Kaya and 
Filazi., 2010). The microbiological methods 
are the methods of choice since they are cheap, 
easy to perform and able to measure a large 
number of samples (Karraouan et al., 2009; 
Kirbis et al., 2007; Javadi et al., 2011). Due to 
the high sensitivity and specificity of the Four 
Plate Test (FPT), it has been used by several 
researchers and also has been accepted by the 
European Union as a standard method for 
determining antibiotic residues.  The aim of 
this study was to investigate the possible 
presence of main groups of antibiotic in broiler 
carcasses, including sulfonamides, 
aminoglycosides, microlides, tetracyclines and 
β-lactam family. It should be noted that 
measuring the level of antibiotic residues was 
not the purpose of this study. 

 
Materials and methods 

Meat samples: A total of 100 breast muscle 
samples and 60 liver tissue samples were collected 
randomly from ten different broiler flocks which 
were transferred to Mashhad poultry abattoir (10 
breast muscles and 6 liver samples from each 
flock). Samples were labeled and placed on ice 
in suitable transport boxes and transferred to 
laboratory and kept in -20ºC before being 
tested. 

The lyophilized bacteria including Bacillus 
subtilis and Micrococcus luteus were kindly 
donated by Khorasan Razavi veterinary 
administration. The bacterial suspension were 
prepared from its lyophilized form and then 
cultured in nutrient agar media. 

The agar plates were incubated at 37ºC for 
24 hours. Bacterial suspensions equivalent to 
0.5 McFarland turbidity were prepared from 
typical colonies of Bacillus subtilis and 
Micrococcus luteus, using sterile saline solution. 
Under aseptic conditions, the bacterial 
suspensions were cultured on plates containing 



32     Ghasemi F.,  et al. 

Iranian Journal of Veterinary Science and Technology, Vol. 6, No. 1 

agar media, using sterile cotton swabs. Agar 
media for Bacillus subtilis were prepared in 
three different pH levels (6, 7.2 and 8) and for 
Micrococcus luteus were adjusted to pH 8. The 
pH of all media was adjusted with normal 
solution of HCl and NaOH using a digital pH 
meter. The plates for Bacillus subtilis were 
incubated at 30°C and for Micrococcus luteus at 
37°C for 24 hours. 

In this study, three different media were 
made with three different pH. For pH=6 the 
culture medium consisted of 3.45g/L tryptic 
casein peptones (Que lab, Canada), 3.45g/L 
tryptic meat peptones, 5.1 g/L sodium chloride 
and 13g/L agar agar. For pH=7.2 the culture 
medium consisted of 7g/L tryptic meat 
peptones (Que lab, Canada), 5 g/L sodium 
chloride, 0.8 g/L sodium triphosphate and 
13g/L agar agar. For pH=8 the culture medium 
consisted of 3.45g/L tryptic casein peptones, 
3.45g/L tryptic meat peptones (Que lab, 
Canada), 5.1g sodium chloride, and 13g/L agar 
agar.The meat and liver samples were cut into 
cylinders to form disks (8mm diameter, 2mm 
thick and weighing approximately 0.5g) by use of 
a surgical punch and individually placed on each 
labeled cultured plates using sterile forceps (at a 
distance of 1 cm from the edges). All samples 
were evaluated after 24 hours. 

The samples with 2mm inhibition zones or 
more were considered as positive to    indicate the 
presence of antibiotic residues while the sample 
with 1-2 mm inhibition zones were considered as 
suspected and the sample with less than 1 mm 
inhibition zones were considered as negative. 

 
Results 

Based on the diameter of the inhibition 
zone (2 mm or more), 30 samples (18.75%) 
were determined to be positive and 11 samples 
(6.88%)  were suspected while the rest of 
samples (74.37%) with less than 1 mm of 
inhibition zone were declared as negative 
(Fig.1). In order to compare the presence of 
antibiotic residues in different flocks, Fischer 
exact test was used. There was a significant 
difference between flocks in antibiotic residues of 

their examined tissues (p=0.022 and P<0.001). 
According to our results, 8 (13.3%) of liver 

samples and 22 (22%) of meat samples were 
positive at least for one group of antibiotic 
residues and there was no difference between 
liver and meat samples (p =0.174). 

   Residues of β-lactam and tetracycline 
were not detected in any of liver and meat 
samples, while the sulfonamide were detected 
in 7 (11.7%) of liver samples and 22 (22%) of 
meat samples however, this difference was not 
significant (P=0.1). Aminoglycosides were 
detected in 3 (5%) of liver samples and in 1 
(1%) of meat samples, this difference also was 
not significant (p =0.119). Macrolides were 
detected in 4 (6.7%) of liver samples and in 
none of meat samples (0.0%), this difference 
was significant (p =0.019) (Fig 1). 

 
Discussion 

Chicken meat has high quality proteins and 
low fat, along with important vitamins and 
minerals (Givens, 2005). Also chicken 
production is quicker and cheaper than other 
meat sources (Ivanovic, 2003).  By forbidding 
of some animal meats consumption, like pork, 
due to religious rules in Islamic countries, and 
also higher price of red meats like beef and 
lambs etc., chicken meat gains more attention 
in these countries and plays an important role 
in public nutrition. An increased demand for 
chicken meat, forces the poultry breeding 
industry to produce  more amount of meat, 
which then leads to a further increase in the 
use of drugs such as antibiotics or hormones 
for growth stimulation and weight promotion 
(Paryad et al., 2008). 

Due to the high risk of veterinary drug 
residues in foods of animal origin, the 
maximum residues limit (MRL) regulation for 
use of each pharmacologically active 
substance has been developed by European 
Union (EU). The MRL regulation determines 
the maximum concentrations of residues 
which are permitted in foods of animal origin 
and should be followed for public health food 
safety (Myllyniemi., 2004; Reyes-Herrera et 
al., 2005) 
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Figure 1. Comparison of antibiotic residues in breast (gray) and liver tissue samples (black). Percentage of 
positive, suspicious and negative sample results. 

 
The occurrence of antibiotic and other 

veterinary drug residues in poultry products 
have been reported around the world (Amuda-
Giwa., 1994; Oboegbulem and Fidelis., 1996; 
A-Ghamdi et al., 2000; Kabir et al., 2004., 
etc.). 

For monitoring of antibiotic residues, 
microbiological methods are easy, rapid, 
effective and simple tests to perform (Stead et 
al., 2004). However, this method cannot detect 
all known antibiotic residues in foods of 
animal origin (Korsrud et al., 1998). In 
addition to detecting antibiotic residues in 
chicken meat, this method has been applied to 
monitor antibiotic residues in other foods such 
as eggs and red meats (Saitanu and Amornsin., 
1994; Hussein et al 2005; Lynas et al., 1998). 
For example, Saitanu and his colleagues by 
use of this method showed the presence of 
antibiotic residues in 8.4 % of 1461 shrimp 
samples (Saitanu and Amornsin., 1994). 

In Iran, a little work has been done to 
demonstrate the presence of antibiotic and 
pesticide residue in poultry products.   

In 2009, Javadi and colleagues by use of 
FPT method, reported antibiotic residue in 
62.5% (25 out of 40 samples) of broiler meat 
and in 100% of liver tissue samples of Tabriz 
poultry abattoir (Javadi et al., 2009). However, 

they did not mention the percentage of each 
antibiotic residue.  In contrast, the results of 
this study showed that 18.7% of all samples 
have antibiotic residues. In agreement to our 
results, in 2010, Tajik et al., by use of FPT 
method, reported that 17.5% of liver, kidney 
and muscle samples of chicken carcasses as 
positive in three provinces in north-west of 
Iran (n = 160) (Tajik et al., 2010).  However 
they did not report the percentage of each 
antibiotic residue. 

The results of this study also, showed that 
presence of sulfonamides in chicken meat was 
higher than other antibiotics residues and 
macrolied residues were present only in the 
liver samples of one poultry flock. Moreover, 
residues of aminoglycoside antibiotics were 
present in 3.75% of samples.  

   It can be concluded that some of poultry 
meat providers in Mashhad do not manage the 
withdrawal time (the length of time that is 
required to metabolize and eliminate the 
administrated drugs). Therefore, it can be 
suggested that proper management strategies 
for controlling the veterinary drug usage in 
poultry farms and also monitoring the 
withdrawal time for antibiotics and screening 
the MRL in their products including livers, 
eggs and meats is necessary. 



34     Ghasemi F.,  et al. 

Iranian Journal of Veterinary Science and Technology, Vol. 6, No. 1 

References 
Al-Ghamdi, M. S., Al-Mustafa, Z. H., El-

Morsy, F., Al-Faky, A., Haider, I. and  
Essa, H. (2000) Residues of 
tetracycline compounds in poultry 
product in the eastern province of 
Saudi Arabia. Public Health 114, 300-
304. 

Cerina, S., Krastina, V. and Vitina, I. (2011) 
Production and expenses of enriched 
composition broiler chicken meat in 
Latvia. Agronomy Research 9, 383-
388.  

Charlton K. E., Probst Y., Tapsell L.C. and 
Blackall J. P. (2008) Food, health and 
nutrition: Where does chicken fit? 
Australian Chicken Meat Federatio 
(ACMF) Inc, publication p:1-19. 

Dipeolu, M. A. and Alonge, D. O. (2002) 
Residues of streptomycin antibiotic in 
meat sold for human consumption in 
some states of SW Nigeria. Archivos de 
Zootecnica 51, 477-480. 

Donoghue, Dan, J. (2003) Antibiotic residues 
in poultry tissues and eggs: human 
health concerns? Poultry Science 82, 
618-621. 

Givens, D, I. (2005) The role of animal 
nutrition in improving the nutritive 
value of animal derived foods in 
relation to chronic disease. Proceedings 
of the Nutrition  Society. 64, 395-402. 

Hussein, K., Marcinak, S., Mate, D., 
Kozarova, Ivona., Sokol, J. and Zdolec, 
N. (2005) Use of Premi test  for the 
detection sulphonamide residues in 
chicken eggs. Acta Veterinaria 
(Beogard).  55 (5-6), 493-500. 

Hussein, K. (2001) Experimental design for 
the microbiological four-plate test for 
the   detection of Sulphadimidine 
residues at the levels of concern.  The 
Bulletin of the Veterinary Institute in 
Pulawy 48, 403-407.  

Ivanovic, S. (2003) Investigation of the 
influence of probiotics on the selected 
indicators of broiler’s meat hygiene 

and quality, PhD. Thesis, Faculty of 
Veterinary Medicine, Belgrade 
University, Serbia (in Serbian). 

Javadi, A., Mirzaie, H. and Khatibi, S. A. 
(2011) Effect of roasting, boiling and 
microwaving cooking methods on 
Enrofloxacin residues in edible tissues 
of broiler. African Journal of 
Pharmacy and Pharmacology 5(2), 
214-218. 

Javadi, A., Mirzaie, H. and Khatibi, S. A. 
(2009) Effect of roasting process on 
antibiotic residues in edible tissues of 
poultry by FPT method. Journal of 
Animal and veterinary Advances 8(12), 
2468-2472. 

Kabir, J., Umoh, V. J., Audu-okoh, E., Umoh, 
J. U. and Kwaga, J. K. (2004) 
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(2), 99-105. 

Karraouan, B., Bouchrif , B., Ziyate, N., 
Talmi, A., Yahia, Kh. I. S., Cohen, N 
and Fassouane, A. (2009) Evaluation of 
multi-plate microbial assay for the 
screening of antibacterial residues in 
poultry muscle. Europian Journal of 
Scientific Research 35(2), 311-317. 

Kaya,  S. E. and Filazi, A. (2010) 
Determination of antibiotic residues in 
milk samples. Kafkas Univ Vet Fak 
Derg 16, 31-35. 

Kirbis, A. (2007) Microbiological screening 
method for detection of 
aminoglycosides, β-lactames, 
macrolides, tetracyclines and 
quinolones in meat samples. Slov Vet 
Res 44(1/2): 11-18. 

Korsrud, G. O., Boison, J.O., Nouws, J.F. and 
MacNeil, J. D. (1998) Bacterial 
inhibition tests used to screen for 
antimicrobial veterinary drug residues 
in slaughtered animals. Journal of 
AOAC International. 81, 21-24. 

Lemus, J. A., Blanco, G., Grande, J., Arroyo, 
B., Garcia-Montijano, M. and 



 Detection of antibiotic residues in poultry carcasses ...      35 

Iranian Journal of Veterinary Science and Technology, Vol. 6, No. 1 

Martinez, F. (2008) Antibiotics 
threaten wildlife: circulating quinolone 
residues and disease in avian 
scavengers. PLoS ONE. 3(1), 1-6. 

Lynas, L., Currie, D., Elliott, C. T., McEvoy, 
J. D. and Hewitt, S. A. (1998) 
Screening for chloramphenicol residues 
in the tissues and fluids of treated cattle 
by the four plate test, Charm II 
radioimmunoassay and Ridascreen 
CAP-Glucuronid enzyme 
immunoassay. Analyst. 123, 2773-
2777. 

Mahgoub, O., Kadim, I. T., Mothershaw, A., 
Al Zadjali, S. A. and Annamalai, K. 
(2006) Use of enzyme linked 
immunosorbent assay (ELISA) for 
detection of antbiotic and anabolic 
residues in goat and sheep meat. World 
Journal of Agricultural Sciences. 2 (3), 
298-302. 

Meredith, W. E., Weiser, H. H. and Winter, A. 
R. (1965) Chlortetracycline and 
Oxytetracycline residues in poultry 
tissues and eggs. Applied Microbiology 
13(1), 86-88. 

Myllyniemi, A. L. (2004) Development of 
microbiological methods for the 
detection and identification of 
antimicrobial residues in meat. 
National Veterinary and Food 
Research Institue. Helsinki, Finland. 

Paryad, A. and Mahmoudi, M. (2008). Effect 
of different levels of supplemental 

yeast (saccharomyces cerevisiae) on 
performance, blood constituents and 
carcass characteristics of broiler chicks. 
African Journal of Agricultural 
Research 3(12), 835-842. 

Reyes-Herrera,  I., Schneider, M. J., Cole, K., 
Farnell, M. B., Blore, P. J. and 
Donoghue, D. J. (2005) Concentration 
of antibiotic residues vary between 
different edible muscle tissues in 
poultry. Journal of Food Protection 
68(10), 2217-2219. 

Saitanu, K., Amornsin, A., Kondo, F. and Tsai 
C. E. (1994). Antibiotic residues in 
tiger shrimp (Penaeus monodon). Asian 
Fisheries Science 7, 47-52.  
Stead, S., Sharman, M. and Tarbin, J. 
A. et al. (2004) Meeting maximum 
residue limits: an improved screening 
technigue for the rapid detection of 
antimicrobial residues in animal food 
products. Food Additive and 
Contaminants 21, 216-221. 

Tajik, H., Maleknejad, H., Razavi-Rouhani, S. 
M., Pajouhi, R. Mahmoudi, M. R. and 
Haghnazari, A. (2010) 
Chloramphenicol residues in chicken 
liver, kidney and muscle: A 
comparison among the antibacterial 
residues monitoring methods of Four 
Plate Test, ELISA and HPLC. Food 
and Chemical Toxicology  48(8-9), 
2464-2468. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 



Iranian Journal of Veterinary Science and Technology    
Vol. 6, No. 1, 2014, 30-36 

Iranian Journal of Veterinary Science and Technology, Vol. 6, No. 1 

IJVST 

 
 

  وي باقيماندههاي آنتيبيوتيكي در لاشههاي طيور در كشتارگاه صنعتي مشهدتججس

 
 3عبداالله جمشيدي ،2، بهروز فتحيا يده قاسميرف

 

 دانشگاه فردوسي مشهد، مشهد، ايران دانش آموخته دانشكده دامپزشكي1
 گروه علوم پايه، دانشكده دامپزشكي دانشگاه فردوسي مشهد، مشهد، ايران2

 ، دانشكده دامپزشكي دانشگاه فردوسي مشهد، مشهد، ايرانبهداشت مواد غذايي و آبزيانگروه 3
 

 20/01/1393      پذيرش نهايي: 06/07/1392دريافت مقاله :
 
 

 
چكيده 

انجام ميگيرد احتمال وجود بيماريهاي عفوني درمان يا پيشگيري و مشوق رشد، كه به منظور  آنتيبيوتيكهر گونه در مزارع پرورش طيور استفاده گسترده از 
 با استفاده از  ده گله گوشتي  ارجاعي به كشتارگاه طيور مشهددر آنتيبيوتيك مختلف  بقاياي  مطالعهرا افزايش ميدهد. در اينتوليدات گوشتي بقاياي دارويي در 

از هر گله) بطور تصادفي كبد و شش نمونه عضله سينه (ده كبد  نمونه 60  نمونه عضله سينه و160در مجموع   قرار گرفت. تحقيق مورد"آزمون چهار پليت"روش 
 .جمعآوري شد

  نمونهها مشكوك به حضور باقيماندههاي آنتيبيوتيكي بودند.%6.88ومثبت باقيمانده آنتيبيوتيكي  از نظر% نمونهها75/18نشان داد كه  نتايج اين مطالعه
بود. ) كبد% در7/11وعضله سينه % در 22( هاآنتيبيوتيكبيش از ساير  كبد و گوشت  هاينمونه سولفوناميدها در  باقيماندهنشان داد كه نتايج همچنين
  آنتيبيوتيك استفاده ازبنابراين،نشده است. مزارع پرورش طيور رعايت اين در  ها  زمان پرهيز از مصرف آنتيبيوتيكمي توان چنين نتيجه گرفت كه از اين مطالعه

  . دد بقاياي آنتيبيوتيكي در فرآوردههاي غذايي با منشأ دامي گربايستي بيشترتحت نظارت قرار گيرد تا مانع از بروز در مزارع پرورش طيورها
 

 باقيمانده دارويي، طيور، گوشت، كبد، زمان پرهيز از مصرف دارو، آزمون چهار پليتواژگان كليدي: 
 
 
 
 


