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Abstract  

Drugs and antibiotics are widely used in birds for the treatment, prevention, and stimulation of growth. In 
addition to the desired therapeutic effects or even adverse side effects, the use of these drugs can indirectly affect 
public health.In this study, 100 packets of livers supplied to the market over a period of three months were collected 
from protein stores at the city level. First, the susceptible and standard strain of Escherichia coli prepared from the 
Pasteur Institute of Iran was cultivated and antibiogram was used to determine the sensitivity of the strain. Then, 
suspension 0.5 McFarland was prepared and Müller-Hinton media with acidity of 7.2 were prepared and autoclaved. 
After surface and uniform culturing of Müller-Hinton plates with cotton swab with Escherichia coli strains, one 
fragment of each liver was cut and transferred to surface of four media with sterilizing forceps and by keeping the 
appropriate distance from the edges. Then, it was placed at 37 ℃ for 24 hours. Finally, the samples were examined 
in terms of the presence or absence of antibiotics. Out of 100 samples examined, 69 samples with negative result 
(non-antibiotic) and 31 samples with positive result (containing antibiotic) were observed. The highest frequency 
was related to non-antibiotic samples. Since the drug residue disrupts public health, it is important to contribute to 
the health of the community by observing the withdrawal time before slaughter and forcing the producers to measure 
drug residue at the end of the breeding period. 
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Introduction  

In recent years, industrial poultry breeding has been grown significantly. Although 

control of the diseases has been improved by observing the principles of prevention, the use of 

drug and antibiotics is still common. The use of these drugs in the veterinary industries is used to 

control diseases and improve their growth. The use of drugs increases the likelihood of drug 

residue in tissues. Observing the withdrawal time has a major impact on the health of poultry 

products and the health of consumer. Determining the minimum drug residue is in fact the 

maximum amount of drug residue which can be found in the product without leaving adverse 

effect on the consumer and it is considered as an indicator of the quality control of livestock 

production (Vahedi et al.,2011;Ghasem et al.,2014). 

The drug residue was measured in dairy products simultaneously with the introduction and use of 

the drugs. This monitoring was initially performed in the milk industry in order to control 
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fermentation barriers, followed by regular and frequent monitoring of the slaughter products 

since the early 1970s. The early studies were carried out in the Netherlands and Germany. Then, 

standard method of four-plate method was introduced in European countries with the help of 

Bacillus subtilis and Micrococcus luteus strains in three media with PH of 6, 7.2, and 8 

(Pikkemaat Mariël,2009). Evaluation of the drug residue through microbial growth prohibition 

was the first diagnostic method and it is now used commonly (Pikkemaat Mariël,2009). The 

objective of this study was to evaluate the drug residue in the broiler livers supplied to market by 

using four-plate method. 

Materials and methods 
Sampling method 

In this research, the required samples were prepared from the protein stores of the city. 

For this purpose, 100 liver packets supplied to market were purchased from different parts of the 

city within three months. Then, the relevant containers were transferred to the veterinary 

laboratory under cool conditions. 

Preparation of culture medium 

First, a strain of Escherichia coli (with code of MCI No. 1101 and ATCC: 25922), which 

was sensitive to the antibiotics of enrofloxacin, flumequine, fosbac and sultremia, was prepared 

from the Pasteur Institute of Iran and transferred to the laboratory. This lyophilized bacterium 

was dissolved with sterile physiological serum and then cultivated at Brain Heart Infusion 

medium for 24 hours at 37 ° C. After the growth of the bacterium, a suspension at concentration 

of 0.5 McFarland was prepared. To ensure the sensitivity of the strain of E. coli used, 

antibiogram discs of the mentioned antibiotics were used as positive samples in each plate. 

In preparation of the culture media in the four-plate test, Müller-Hinton Agar plate was 

used. After setting the medium PH at 7.2, they were autoclaved. After performing the bacteria 

sensitivity test, surface and uniform culture of Müller-Hinton plates with sterile cotton swab and 

Escherichia coli strains and suspension 0.5 McFarland was performed. Then, a liver was 

randomly selected from each packet and cut at dimensions of 8*2 mm and an approximate 

weight of 0.5 g. Then, one fragment of each liver was cut and transferred to four media with 

sterilizing forceps and by keeping the appropriate distance from the edges. Then, it was 
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incubated for 24 hours at 37 ℃ ( Ghasem  et al., 2014; Vahedi et al., 2011; Tajik et al., 2010; 

Pikkemaat Mariël, 2009). 

Finally, culture media were checked, and if the diameter of the transparent medium 

around each sample is greater than 2 milliliters, it was considered positive; otherwise, it was 

considered negative (Ghasem, et al., 2014) (Figure 1). 

 

 
Figure 1.Microbial  inhibition zones (Pikkemaat Mariël, 2009) 

Results 

Out of the 100 samples examined, 69 samples with negative result (non-antibiotic) and 31 

samples with positive result (containing antibiotic) were seen. The highest frequency was related 

to non-antibiotic samples (Figure 2). No significant difference was seen in the results by 

examining the results of different geographic regions and sampling periods and there was a 

uniform dispersion in all samples. 
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Figure 2 .The percentage of frequency of negative and positive results 

 

Discussion  

Drugs are used mainly in poultry breeding as a means of prevention and treatment and 

stimulation of growth. The presence of these drugs in products causes disorders such as allergies, 

intestinal microbial flora imbalance, cellular mutation, creation of drug residue, and finally, drug 

resistance in the consumer (Muaz et al., 2018; Munda et al., 2017; Ghasem et al., 2014; Vahedi 

et al., 2011; Tajick et al., 2006). Drug residue searching and determining their values have been 

investigated by numerous researchers. For this purpose, various tools and methods such as 

ELISA, microbiology, immunochemistry, chromatography, and Spectrometry have been used. 

Each of these methods has many advantages and disadvantages (Ghasem et al.,2014; Tajik et al., 

2010). The quality evaluation of the drug residue is mainly performed using the microbiology 

method. Simplicity, low cost, and measuring multiple samples with single test are advantages of 

this method (Vahedi et al.,2011;  Pikkemaat Mariël,2009). However, the type of bacterium and 

degree of their sensitivity, the medium and their PH and the type of tissue selected for testing 

change the results. Accordingly, the presence of the drug residue in the samples of this study is 

predicted to be higher due to the limited sensitivity spectrum of the used bacteria, the limited 
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acidity of the culture medium and its effect, and the extent of tissue diversity and laboratory 

methods (Pikkemaat Mariël, 2009; Okerman et al.,2007; Shim et al.,2003). Other diagnostic 

methods are used to search the quantitative values of drug residue (Ha et al., 2016; Chusri et 

al.,2013; Gao et al.,2013; Yibar et al., 2011; Le et al., 2011; San Martin et al., 2010; Tajic et 

al.,2010; Reyes-Herrera et al., 2008; Reyes-Herrera et al., 2005; Zhang et al., 2006; Shim et al., 

2003). The muscles of the chest and thigh, liver and kidney tissues have been commonly used to 

determine the antibiotic values. However, other uncommon methods such as sampling from 

blood and feather have been also used (Haag et al.,2016; Reyes-Herrera et al., 2011).  

Ghasemi et al. (2014) examined antibiotic residues of 160 muscle and liver samples in 

broiler in Mashhad using four-plate method and reported that 18.7% of the cases were positive, 

so that Sulfamide antibiotic values were 22% in muscles and 11.7% in the liver. Tajik et al. 

(2010) examined 160 samples of heart, liver and kidney of broiler chickens using the four-plate 

method and they observed drug residues in 17.5% of the samples. Al-Mustafa et al. (2000) used 

four-plate method for screening 32 broiler chickens in Saudi Arabia, and they reported that liver 

and muscle samples of 22 farms were positive. Pikmat mariel (2009) also emphasized the role of 

PH in the culture medium and the diversity of bacterial strains used in this test and their effect on 

improving the results. Although this method requires more work and effort, it reduced the costs 

and accelerated the diagnosis performance due to increasing the accuracy and extent of diagnosis 

spectrum (Vahedi et al.,2011; Pikkemaat Mariël,2009). 

Vahedi et al. (2011) examined 815 industrial poultry carcasses in Mazandaran 

slaughterhouses and reported 65.4% of antibiotic residues in the muscles, liver and kidney, either 

alone or simultaneously. In this study, kidneys had the most positive cases (52.2%), followed by 

liver (51%) and then muscle (44.5%) . Tajik et al. (2006) reported the drug residue was found 

50% of fifty poultry carcasses in Mazandaran using chromatography method. Sarker et al. (2018) 

examined 160 carcasses of broiler by using chromatography in Bangladesh and showed that the 

highest concentration of drug residue, especially ciprofloxacin, was seen in the liver, followed by 

thigh and chest muscles . Ramatella et al. (2017) examined drug residues in 150 poultry 

carcasses by using Eliza and two chromatographic methods. They reported that ciprofloxacin and 

streptomycin levels were higher than the normal level. In addition, 3% of the samples showed 

multiple drugs residuals simultaneously. Slama et al. (2011) examined the tetracycline 

compounds residues in meat and liver of broiler chickens using chromatography method and 
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they reported that 44% of the samples were positive. The highest residue level was observed in 

the liver, followed by chest and thigh. Moreover, 7% to 13% of the samples had non-allowed 

residue titer. 

Tavakoli et al. (2015) examined the drug residue in chicken meats in Tehran with using 

chromatography. They reported that the level of chloramphenicol was high, but 99% reported the 

tetracycline and enrofloxacin residues at the allowed level. By examining 250 samples of liver, 

muscle, heart, gizzard and skin of chickens in Tabriz by using chromatography, Rezaee 

Moghadam et al. (2018) reported enrofloxacin level 52% in liver and 2% in skin. They also 

reported ciprofloxacin level 30% in the liver and 6 % in skin . Ha et al. (2016) examined the 

enrofloxacin level in chicken meat by Antibody Fluorescent Kit method and reported as 43.4-

62.3% . 

Nasim et al. (2016) tested the enrofloxacin level in liver and muscle of 150 broiler 

carcasses by using chromatography method. A total of 126 samples contained the drug residue 

and 84 had a concentration higher than the allowed level . Panzhenhagen et al. (2016) evaluated 

the level of enrofloxacin residues in 200 chicken livers and muscles. The drug residue was 

reported 72% using ELISA method and 22% using chromatography method . Ebrahimzadeh et 

al. (2014) reported the residues of two drugs of enrofloxacin and chloramphenicol in Tabriz 91% 

and 31%, respectively, although their values were lower than the allowed level . Olusola et al. 

(2012) reported that the level of tetracycline residue in frozen meat supplied to the market in 

Nigeria was higher than the allowed level  . 

Although the use of certain drugs, such as chloramphenicol and nitrofuran, has been 

prohibited over the recent years in many countries due to their carcinogenicity, their drug 

residues have been reported in poultry products. Studies have shown that plants have been able 

to absorb some drugs such as tetracycline from the soil. The production of chloramphenicol in 

the soil by Streptomyces Venezuela or Actinomyces bacteria in soil causes the drug to be 

absorbed by the forage and the bushes and the use of the forage and bushes by birds leads to drug 

residue and its transmission to consumer. 

After collecting plant samples from different countries such as Thailand, Mongolia and 

the Netherlands, they were analyzed by using chromatography method and high levels of drug 

residues were confirmed in some plants and geographical areas. Weather conditions such as 

temperature, rainfall and humidity affect the activity of bacteria in the soil (Gao et al.,2013; 
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Berendsen et al.,2010). The feather powder, which is used as a protein in the poultry and 

livestock chain, contains significant amount of drug residues, which can be transmitted to other 

consumers, resulting in increased drug resistance (Haag et al.,2016). The addition of the birds' 

fertilizers to soil in order to enrich it results in the transmission of drugs to plants and consumers 

and, leading to drug resistance of microorganisms (Sarmah et al.,2006).  

Conclusion  

Generally, the administration of drugs in feeding of the poultry and its hazards to human 

through the food chain has led to many problems. Providing training for producers on the 

prohibition of using growth stimulation drugs and mutagen drugs, observing the withdrawal time 

before slaughter and forcing to measure the drug residue at the end of breeding period are among 

the effective methods used to reduce these problems. 
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