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Abstract  To increase chicken meat production, 

farmers add antibiotics oxytetracycline to prevent 

secondary infectious diseases due to viruses and feed 

additives and prevent bacterial diseases. This study aims to 

find an overview of the oxytetracycline antibiotic residues 

in broiler chicken meat sold in traditional markets and 

modern markets in Semarang City, Indonesia. The study is 

descriptive research, a survey method with a cross-

sectional approach. The samples were broiler chicken meat 

with a total of 47 samples, consisting of 33 from traditional 

and 14 from modern markets. Sample examination was 

carried out by the Bioassay method to determine the 

oxytetracycline residue in the sample and with the HPLC 

method to determine its content. The results showed as 

many as three samples of broiler chicken meat containing 

oxytetracycline which is 0.1 ppm residue out of 47 samples. 

The three samples were from traditional markets in 

Semarang City, with the content of each residue namely 

0.869 (Johar Market), 0.271 (Sampangan Market), and 

0.366 (Damar Market). Meanwhile, the samples from the 

modern market did not contain oxytetracycline residue. 

Therefore, relevant agencies should regularly monitor 

antibiotic residues in Animal Source Foods, especially 

broiler chicken meat, both in traditional and modern 

markets.  

Keywords  Oxytetracycline Residue, Broiler Chicken 

Meat, Traditional Market, Modern Market 

 

1. Introduction 

Animal source food is needed by humans as a source of 

protein. Animal protein can be sourced from milk, meat, 

and eggs. Animal protein is essential as it contains essential 

amino acids that are needed by humans. However, food of 

animal origin will become useless and endanger human 

health if it is not safe. Therefore, food safety of animal 

origin is an absolute requirement [1]. 
To face challenges in the future, Indonesia must be able 

to produce food from animals that are Safe, Healthy, Whole, 

and Halal (ASUH). Safe means that materials of animal 

origin do not contain biological, chemical, or physical 

hazards that can endanger public health [2,3]. Healthy 

means that food contains nutritional components that are 

useful for health and growth. Whole means the meat is not 

mixed with other parts of the animal or other animals. Halal 

means that animals are slaughtered according to Islamic 

law [4,5]. 

Food safety is a major requirement that is becoming 

increasingly important for the health of the people who 

consume it [6]. The importance of food safety is in line with 
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the better public awareness of quality animal-origin food, 

meaning that in addition to its high nutritional value, the 

product is safe and free from microbial contamination, 

chemicals, or contamination that can interfere with health. 

Therefore, the safety of food of livestock origin is an 

absolute requirement [1]. 

Based on research conducted by Umaroh [7], the 

consumption of animal protein of livestock origin 

increased from 4.8% in 2015 to 5.1% in 2016. The higher 

consumption of proteins derived from meat was 

accelerated by an increase in the meat production of broiler 

chickens on farms. Society tends to choose meat products, 

in, this case meat breeds of chickens (broilers). This 

phenomenon is caused by the increasing public knowledge 

of nutrition and protein quality. In addition, the easier 

access to get broiler meat is one reason for the increasing 

consumption of broiler chickens [7]. 

Broiler breed chickens are a breed of young roosters or 

females aged about 6-8 weeks, which are intensively 

treated, to obtain optimal meat production [8]. To produce 

optimal meat production, the livestock of these broilers 

must have good growth and avoid various diseases. 

Antibiotics have become one of the parts that support 

chicken productivity and growth. 9 In the pre-production 

(maintenance) stage, the use of antibiotics has become 

necessary so that chicken productivity can be maintained 

or improved in maintaining or restoring the health of 

chickens [9]. Antibiotics have been widely used in the field 

of animal husbandry including chicken farming, both with 

therapeutic doses for the PTO treatment and with sub-

therapeutic doses to spur the growth and efficiency of feed 

use, which can ultimately increase livestock productivity 

[10]. 

Recently antibiotics have been widely used with sub-

therapeutic doses to prevent disease and spur the growth of 

chickens both through feed and drinking water 

continuously over a long period, oxytetracycline can harm 

consumers because it has the potential to cause resistance 

to disease-causing organisms, so now the use of antibiotics 

including oxytetracycline with sub-therapeutic doses is 

prohibited in many countries, including Indonesia [11] and 

oxy, tetracycline is classified into hard drugs [12]. This 

study aims to determine whether there is oxytetracycline 

residue in broiler meat sold in traditional and modern 

markets in Semarang City, Central Java, Indonesia. 

2. Materials and Methods 

This type of research is descriptive research, a survey 

method with a cross-sectional approach. The samples were 

broiler chicken meat with a total of 47 samples, consisting 

of 33 samples from traditional markets and 14 from modern 

markets. The tools used in this study were Centrifuge 3,000 

rpm, water bath disc paper, sterile cabinet (clean bench), 

Homogenizer I ultrasonic homogenizer, autoclave, 

refrigerator, analytical scales, three (3) incubator types 

(30°C ± 1°C, 36°C ± 1°C and 55°C ± 1°C), sample plastic. 

Meanwhile, the materials used in this study were broiler 

chicken meat, dapar phosphate solution, vegetative test 

germ culture or spores of Bacillus cereus ATCC 11778, 

Bacillus cereus agar media, standard solution comparing 

Oxytetracycline hydrochloride, and standard antibiotics. 

Sample examination is carried out by the Bioassay method 

to determine the residue of oxytetracycline in the sample 

and with the HPLC method to determine its content. 

3. Results 

3.1. Test Results of Oxytetracycline Residue on 

Purebred Chicken Meat Samples at the Semarang 

City Traditional Market 

After all samples of purebred chicken meat from each 

traditional market were collected, then the samples were 

taken and weighed as much as 10g and tested with the 

Bioassay method to see the presence of oxytetracycline 

residues. A positive sample test result means that the meat 

sample of purebred chickens contains oxytetracycline 

residues. The results of testing samples of purebred chicken 

meat from traditional markets are presented in the 

following table. 

Table 1.  Distribution of oxytetracycline residue testing results on 
purebred chicken meat samples at the Semarang city traditional market 

Residual test results Frequency % 

Positive 3 9,10 

Negative 30 90,90 

Total 33 100 

Table 1 shows that most samples of purebred chicken 

meat in the traditional market did not contain 

oxytetracycline residues, namely as many as 30 samples 

with a percentage of 90.90% and as many as 3 samples 

contained oxytetracycline residues with a percentage of 

9.10%. 

3.2. Test Results of Oxytetracycline Residue on 

Purebred Chicken Meat Samples in Semarang 

City Modern Market 

Samples of purebred chicken meat that have been 

collected from the modern market were then also tested 

using the Bioassay method to see the presence of 

oxytetracycline residues in purebred chicken meat. The 

sample tested was as much as 10 grams. The results of 

testing oxytetracycline residues on the meat of purebred 

chickens derived from the modern market are presented in 

the following table:
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Table 2.  Distribution of oxytetracycline residue testing results in 
chicken meat samples in Semarang city modern market 

Residual test results Frequency % 

Positive 0 0 

Negative 14 100 

Total 14 100 

Table 2 shows that all samples of purebred chicken meat 

sold in all modern markets do not contain oxytetracycline 

residues, that is, as many as 14 samples with a percentage 

of 100 %. 

3.3. Test Results of Oxytetracycline Residue Content in 

Boiler Chicken Meat 

After the chicken meat sample was tested using the 

Bioassay method to see the presence of residues and 

positive results were obtained, then another test was carried 

out using the High-Performance Liquid Chromatography 

(HPLC) method to see the residual content. As for its 

residual content, it is presented in the following table. 

Table 3.  Test Results of Oxytetracycline Residue content in Positive 
Purebred Chicken Meat Samples Containing Residues 

Sample 

Number 

Market 

Name 

Residual 

Content (ppm) 
Information 

1 Johar 0,869 Exceeds BMR 

8 Sampangan 0,271 Exceeds BMR 

24 Damar 0,366 Exceeds BMR 

Table 3 shows that the residual content of 

oxytetracycline in purebred chicken meat sold in johar, 

Sampangan, and Damar markets exceeded the Maximum 

Residue Limit (BMR).  

4. Discussion 

Broiler chicken meat is one source of animal protein 

needed by the human body, animal protein is essential 

because it contains amino acids that are close to the amino 

acid composition needed by humans so that they will be 

easier to digest and more efficient in their utilization. Food 

from livestock will become useless and endanger human 

health if it is not safe [13]. Consuming livestock product 

that contains the residue, especially if higher than the 

standard will interfere with health [1]. One of the residues 

commonly found in broiler chicken meat is antibiotic 

residue.  

The recent study showed that fewer samples of purebred 

chicken meat in the traditional market contained 

oxytetracycline residues. Similarly, research was 

conducted by Dewi et al. [14] from the Denpasar Regional 

VI Veterinary Investigation and Testing Center in 2003-

2004, as many as 55 (18.9%) chicken meat samples from 

the traditional market containing residues of antibiotics of 

the tetracycline group, penicillin, macrolides, and 

aminoglycosides.  

In research conducted by Murdiati et al. [15] in West 

Java, from 93 samples of chicken meat examined, 70% of 

the samples showed positive results containing 

oxytetracycline residues. The study done by Marline et al. 

[16] stated that 27.08% of the samples taken from the 

poultry farm at Pamijahan-Bogor contained residues and 

detected antibiotic groups, namely macrolides and 

tetracyclines. About 4.17% of liver samples and 4.17% of 

thigh meat samples were detected as positive for 

tetracycline [16]. 

The presence of oxytetracycline residues in broiler 

chicken meat sold in traditional markets is thought to be 

caused by several factors including the addition of 

antibiotics in the ration with an amount exceeding the dose, 

the administration of antibiotics over a long period so that 

it can cause residues in the meat, and the cutting is carried 

out before the stoppage period of drug administration 

(“withdrawal time”) is exceeded [17]. 

Discontinuing the administration of antibiotics before 

slaughtering an animal will eliminate the accumulation of 

antibiotics in the tissue. Residues existence in meat and 

other tissues are usually negligible after five days of the last 

administration [18]. 

In the livestock business, antibiotic residues can be 

found in materials derived from livestock as a result of the 

use of drugs, including antibiotics. Residues of antibiotics 

are compounds of origin and/or their metabolites contained 

in animal product tissues and include residues resulting 

from other descriptions of the said antibiotics. The more 

intensive a livestock business is, the greater the possibility 

for the residue to be buried or even unavoidable. Often 

farmers do not pay attention to the rules for using 

antibiotics, so the antibiotics given are often under-dose so 

that it does not produce healing in livestock. Then the 

disease will return with a more severe attack and is no 

longer sensitive to the same antibiotic with the same dose. 

This situation makes farmers increase the dose of antibiotic 

use. In addition, antibiotics also have a negative impact on 

livestock, including growth inhibition and decreased 

hatchability. Antibiotics cannot be completely excreted 

from the body tissues of livestock, some are still retained 

in body tissues as a form of residue. Residues of antibiotics 

will be carried in products of animal origin such as meat, 

eggs, and milk, which will be dangerous for consumers 

who consume them [19]. 

In general, antibiotics, especially the tetracycline group, 

are quite widely used in animal husbandry, because these 

antibiotics have a broad spectrum that can kill gram-

positive, negative bacteria, and pathogens that are not 

effective with other antibiotics. Therefore, the antibiotics 

often offer an option in the treatment of diseases, besides 

the price is also more affordable [20]. In addition to 

treatment, oxytetracycline is an antibiotic that is often 

added to feed and is effective in stimulating growth rate, 

weight, and carcass composition as well as feed conversion 



 Universal Journal of Agricultural Research 11(2): 434-439, 2023 437 

 

efficiency in young cattle [21]. 

This research revealed that all samples of purebred 

chicken meat sold in all modern markets did not contain 

oxytetracycline residues. The absence of residues from 

broiler chicken meat samples sold on the modern market is 

likely because broiler breed chicken meat sold in modern 

markets (self-service and hypermart) comes from large 

types of farms that have already implemented Good 

Agriculture Practices (GAP) so the resulting chicken meat 

is free of residues. Good Agriculture Practices or Good 

Cultivation Methods is a guideline explaining how to 

cultivate good livestock to produce quality food that is safe 

and suitable for consumption [22]. A good cultivation 

method pays attention to aspects of food safety, one of 

which is by suppressing the minimum possible chemical 

residues contained in foodstuffs as a result of the use of 

fertilizers, disease control drugs, growth-promoting agents, 

and inappropriate veterinary drugs [23].  

By paying attention to the GAP, it is possible that broiler 

chicken meat sold in the modern market of Semarang city 

does not contain residues of the antibiotic oxytetracycline. 

This is by a study by Rusiana in 2004 conducted in Jakarta 

by collecting meat from several types of large farms. The 

results of the study showed that meat sold in modern 

markets such as supermarkets is free of residues [24].  

The result showed that the residual content of 

oxytetracycline in purebred chicken meat sold in several 

traditional markets exceeded the Maximum Residue Limit 

(BMR). The BMR for oxytetracycline residues in purebred 

chicken meat according to SNI No. 01-6366-2000 is 0.01 

ppm [25]. Another study was also conducted by 

Panggabean et al. [19] who conducted study to determine 

the presence of Neomycin residue in chicken meat 

circulating in DKI Jakarta. From the research results of 

Panggabean et al. [19], it is known that from 136 chicken 

meat samples, 47 samples (35%) contained Neomycin 

residues that exceeded the BMR set by SNI, namely 0.05 

ppm. 

The antibiotics used on farms do not only provide 

benefits for animals and breeders, but can also pose a risk 

to public health if they are not used according to regulations. 

The risk is in the form of antibiotic residues in meat that 

can cause hypersensitivity reactions ranging from mild to 

severe, poisoning, and most importantly, increased 

resistance to some pathogenic microorganisms which will 

cause major problems in the field of human health [26]. 

The content of drug residues that pass the set BMR will 

cause the meat to be unsafe for consumption because it can 

cause allergic reactions, poisoning, certain microbial 

resistance or cause physiological disorders in humans. The 

results of a survey in America show that around 77% of 

respondents are worried about the problem of drug residues 

(especially antibiotics) in livestock meat [1]. 

Almost all feed mills add veterinary drugs in the form of 

antibiotics to commercial feed, so most of the commercial 

feed circulating in Indonesia contains antibiotics [27]. Thus, 

if the farmer who uses the ration does not pay attention to 

the rules of its use, it is strongly suspected that livestock 

products such as chicken meat contain antibiotic residues 

that can interfere with human health, including resistance 

to certain antibiotics [28]. The use of feed additives to 

improve feed efficiency and livestock productivity has 

become widespread, especially in laying hens and broilers 

because it economically benefits farmers. This situation 

causes livestock to be constantly exposed to veterinary 

drugs for most of their lives, so the resulting livestock 

products are most likely still containing drug residues, 

especially when the drug dose and downtime are not 

adhered to [27]. 

Antibiotics cannot be found in the meat of farm animals 

if they are given enough substances to spur their growth. 

However, these antibiotics can be found in meat if they are 

given 10 times more [18]. Research with antibiotic residue 

testing on broiler chicken meat and native chicken meat 

stated that of the 6 broiler chicken meat samples that tested 

positive, 2 samples contained antibiotic residues and none 

of the native chicken meat samples contained antibiotic 

residues. From the results of the research, it can be seen that 

antibiotic residues are commonly found in broiler chicken 

meat and are not found in non-purebred chickens. This is 

likely because the maintenance of broiler chickens is 

carried out intensively, meaning that farmers fully 

intervene in the life of broiler chickens so that broiler 

chickens grow quickly, for example by feeding in which 

there are already antibiotics to trigger the growth of broiler 

chickens [18].  

5. Conclusion 

Of the 47 samples of purebred chicken meat taken from 

traditional markets and modern markets, there were 3 

samples containing oxytetracycline residues. Samples of 

purebred chicken meat containing oxytetracycline residues 

came from the traditional market of Semarang city, namely 

samples from Johar market, Sampangan market, and 

Damar market. While the meat samples of purebred 

chickens that come from the modern market do not contain 

oxytetracycline residues. Therefore, relevant agencies must 

periodically monitor antibiotic residues in Animal Food, 

especially broiler chicken meat, both in traditional and 

modern markets. 
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