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FOREWORD 
 

This report is the result of a study on "Antimicrobial Resistance in the broilers Food Chain,” which 

is a collaboration between the Indonesian Consumers Foundation (YLKI), the Center for Indonesian 

Veterinary Analytical Studies (CIVAS), and funded by World Animal Protection (WAP). 

This author is expecting to use the data primarily and information to support the campaign, 

education, and advocacy of the Indonesian Consumers Foundation (YLKI) on antimicrobial resistance. 

Hopefully, this research can strengthen cross-sectoral cooperation through a one health approach to 

jointly combat antimicrobial resistance by reducing the rate of resistance for better survival in the 

future. 

We would like to thank CIVAS, who actively participated in this study. Also, a great thanks to all 

the parties involved who were willing to participate in this study, which are the WAP team, YLKI, the 

Bogor regency fisheries and livestock service, the Indonesian Research Center for Veterinary Science 

(IRCVS) in Bogor, the poultry Slaughterhouses (RPH-U), and outlets who were willing to participate in 

this study, a 

 

 

 

 Bogor, 18th June 2021 

 

 

 Dr. Tri Satya Putri Naipospos, MPhil, PhD 

      Chairman of CIVAS  
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SUMMARY  
 

The problem of antimicrobial resistance (AMR) is currently one of the ten most significant global 

public threats globally, including Indonesia. In addition to death and disability, prolonged illness results 

in more extended hospital stay, and the cost becomes more expensive, increasing the risks of failure 

of treatment, being a burden on the world economy, and threatening the Sustainable Development 

Goals (SDGs). For this reason, several parties need joint efforts to reduce the rate of antimicrobial 

resistance through the One Health approach. 

The usage of antibiotics in the livestock sector is currently getting the attention of all parties 

because of its great potential in accelerating the rate of resistance through contaminant bacteria and 

the presence of antibiotic residues in animal products. Food products of animal origin can risk 

spreading resistant bacteria from farms to consumers via the food chain and as another route to the 

general public via the environment, threatening public health. 

The author needs information regarding antibiotic resistance in poultry meat in the food chain, 

starting from livestock, Poultry Slaughterhouses (RPH-U), and outlets. Indonesian Consumers 

Foundation (YLKI), in collaboration with the Center for Indonesian Veterinary Analytical Studies 

(CIVAS)and funded by World Animal Protection (WAP), conducted a study on antimicrobial resistance 

in the broilers food chain to know the pattern of bacterial resistance to several types of antibiotics in 

the food chain and knowing the potential risk of spreading antibiotic resistance carried by contaminant 

bacteria along the food chain from livestock, Slaughterhouse-Poultry (RPH-U), until to outlets. The 

author is expecting the results of this study can be used as primary data and information to support 

the campaign, education, and advocacy of the Indonesian Consumers Foundation (YLKI) on 

antimicrobial resistance. 

We carried out the study for seven months, from November 2020 to May 2021.  We collected the 

data and samples at the Poultry Slaughterhouse (RPH-U) and business unit in the Bogor Regency and 

outlets in Bogor Regency, South Jakarta, and South Tangerang City.  

The method used is to collect data and samples on 1 (one) production line starting from the 

selected Poultry Slaughterhouse (RPH-U) to the outlets of one of the retailers that receive carcasses 

from the RPH-U. In addition, We also collected samples at outlets from 2 other retailers that received 

carcasses from different RPH-U. The number of samples taken was 120 samples consisting of 30 

samples of the cecum and 30 samples of fresh chicken carcasses at RPH-U, and 60 frozen chicken 

carcasses from 3 retail outlets spread over 7 (seven) outlets. The samples were identified with 

Escherichia coli bacteria and continued with a test (Antibiotic Susceptibility Test/AST) with five types 
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of antibiotics that are critically or highly important to human health: ciprofloxacin, colistin, 

meropenem, sulfamethoxazole, and chloramphenicol. 

 

The results of sample testing were 70% (21/30) E. coli isolates from cecum samples in RPH-U, with 

the incidence of E. coli resistance to the antibiotic meropenem 67% (14/21), sulfamethoxazole 48% 

(10/21), colistin 33% (7/21), ciprofloxacin 24% (5/21), and chloramphenicol 5% (1/21). E. coli isolates 

from fresh carcass samples in RPH-U obtained 67% (20/30) that were resistant to colistin 60% (12/20), 

sulfamethoxazole 45% (9/20), ciprofloxacin 20% (4/20), and chloramphenicol 10% (2/20); and E. coli 

isolates from frozen carcass samples at outlets were obtained as much as 16% (16/40) which resistant 

to the antibiotic colistin 69% (11/16), sulfamethoxazole 44% (7/16), ciprofloxacin 19% (3/16), and 

chloramphenicol 6% (1/16). 

Based on the results, phenotypically, it was found that there was a similar pattern of bacterial 

resistance in the food chain, starting from livestock, RPH-U, to outlets. There were no significant 

differences in bacterial resistance based on chi-square and fisher's statistics to the four types of tested 

antibiotics, namely ciprofloxacin (p=0.89), colistin (p=0.07), sulfamethoxazole (p=0.1), and 

chloramphenicol (p = 0.67). In addition, bacteria were resistant to the three types of antibiotics tested 

at the RPH-U and outlets. 

The antibiotic resistance pattern in 7 outlets (3 retails) tested was 37% (22/60) of E. coli bacteria. 

Of the E. coli isolates found, 59% (13/22) were resistant to colistin, 45% (10/22) sulfamethoxazole, 18% 

(4/22) ciprofloxacin, and 9% (2/22) chloramphenicol, but not found resistance to the antibiotic 

meropenem. 

Bacterial resistance occurred in several types of antibiotics in RPH-U and outlets. E. coli bacteria 

from RPH-U cecum samples were resistant to 1 type of antibiotic 33% (7/21), 2 and 3 types of antibiotic 

each 29% (6/21); from fresh carcass samples of RPH-U were resistant to 1 type of antibiotic 40% (8/20) 

and two types of antibiotic 30% (6/20). Meanwhile, from frozen carcass samples at outlets, 36% (8/22) 

of bacteria were resistant to 1 type of antibiotic, 32% (7/22) were resistant to 2 types of antibiotics, 

and 5% (1/22) were resistant to 3 and 4 types of antibiotics. 

 The conclusions of the study of antimicrobial resistance on E. coli isolates in the chicken food 

chain are as follows: (1) the results of testing bacteria that are resistant to 5 types of antibiotics indicate 

the possibility of contamination of resistant bacteria that can occur at every stage from slaughter to 

consumer; (2) the presence of several resistant bacteria in the poultry slaughterhouse (RPH-U) and 

outlets shows the importance of controlling antibiotic resistance in farms and improving hygiene and 

sanitation practices in the poultry slaughterhouse (RPH-U) and outlets to reduce the level of 

contamination of resistant bacteria in the food chain; and (3) The risk of contamination of resistant 
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bacteria in the food chain allows bacteria to spread in poultry products and be exposed to humans, 

thereby potentially endangering the health of the consumers who consume these poultry products.  
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1 INTRODUCTION 
 

1.1 Background  

The problem of antimicrobial resistance (AMR) is currently the biggest threat to public health 

globally, including in Indonesia. Besides having an impact on the ineffective treatment of infectious 

diseases, it also can become a burden on the world economy. According to Jim O'Neil (2014), the 

impact of AMR could cost up to $ 100 trillion by 2050. For this reason, we need concerted efforts to 

reduce the rate of antimicrobial resistance through the One Health approach. 

The use of antibiotics in the livestock sector is currently getting the attention of all parties 

because of its great potential in accelerating the rate of resistance through contaminant bacteria and 

the presence of antibiotic residues in animal products. The use of antibiotics in livestock, whether to 

treat diseases including reducing mortality, can impact the production, especially if the use is 

prolonged, overuse, underuse, or misuse. Therefore, the unsupervised use of antibiotics in farms can 

increase the risk of residues and antibiotic resistance in animal products.  

The definition of antibiotic residue is the original compound or metabolite contained in animal 

product tissues derived from animals treated with antibiotics. Meanwhile, the definition of antibiotic 

resistance is the ability of bacteria to survive the effects of antibiotics intended to inhibit or kill 

bacteria. 

In order to slow the rate of antimicrobial resistance, we need to minimize antimicrobial usage 

(AMU) in farms, one of which is by improving the health and welfare of animals. Animal welfare 

improvements are intended, among others, by paying attention to the density of cages, air circulation, 

temperature and climate, the availability of excellent and adequate feed and drink, as well as 

preventive measures with vaccination programs, and improved biosecurity, as well as improved 

hygiene practices of good sanitation. Poor animal welfare can result in high-stress levels, decreased 

health, and susceptibility to disease infection. As a result, an increase in AMU has been an option to 

overcome disease infections or high mortality rates. 

The public consumption of chicken meat and eggs has consistently increased from year to year. 

Based on BPS 2020, there was an increase from 2018 to 2019 for the broilers population of 0.37%, 

chicken meat production by 2.5%, egg production by 1.4%, and monthly meat protein consumption of 

4.9%. Products of animal origin are at risk of spreading resistant bacteria from farms to consumers, 

threatening public health. For this reason, information is needed regarding antibiotic resistance in 

poultry meat in the food chain, starting from livestock, Poultry Slaughterhouses (RPH-U), and retail 

that supply the community. This information is critical to provide knowledge and awareness about the 

importance of handling the problem of antimicrobial resistance for the food industry and consumers. 
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To obtain this information, the Indonesian Consumers Foundation (YLKI), in collaboration with 

the Center for Indonesian Veterinary Analytical Studies (CIVAS)and funded by World Animal Protection 

(WAP), conducted a study on antimicrobial resistance in the broiler food chain. 

 

1.2 Purpose  

The purposes of this study are: 

1. Understand the pattern of bacterial resistance to several types of antibiotics in the food chain, 

namely Poultry Slaughterhouses (RPH-U) and retail outlets. 

2. Determine the potential risk of spreading antibiotic resistance carried by contaminant bacteria 

along the food chain from livestock to outlets. 

 

1.3 Outcome  

The author expects the study results to be used as primary data and information to support the 

campaign, education, and advocacy of the Indonesian Consumers Foundation (YLKI) on antimicrobial 

resistance. 
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2 METHOD 
 

2.1 Time and place 

We conducted the study for seven months, from November 2020 to May 2021. We collected 

data and samples at the Poultry Slaughterhouse (RPH-U) business unit in the Bogor Regency area and 

outlets in the Bogor Regency, South Jakarta, and South Tangerang City.  We carried out the testing f 

isolation and identification of bacteria and testing antibiotic sensitivity at the Indonesian Research 

Center for Veterinary Science (IRCVS) in Bogor. 

 

2.2 Sampling procedure 

We conducted sampling on one slaughterhouse (RPH-U) and five outlets that received carcasses 

from the slaughterhouse (RPH-U). The criteria for selecting slaughterhouse (RPH-U) include being from 

a private-owned business unit with a large cutting capacity, having much retail, supplying carcasses to 

the Jabodetabek area, and being willing to participate in the study.  

We also took the samples at outlets from 2 other retailers that received carcasses from different 

slaughterhouses (RPH-U), but we did not take samples at that slaughterhouse (RPH-U).) can be seen in 

figure 1 shows the sampling scheme (where the green color is the place for taking samples.) 

 

 

Figure 1. Sampling Scheme 
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The method used in sampling is purposive sampling, namely sampling based on the purpose of 

the study. We tested the cecum samples at the abattoir to determine the prevalence of resistant 

bacteria originating from chickens at the time of slaughter and tested the fresh chicken carcass samples 

to determine the hygiene and contamination during slaughter. We also have tested frozen chicken 

carcass samples at outlets to determine the prevalence of resistant bacteria originating from animal 

foods exposed to consumers (OIE 2015). 

Samples taken from the slaughterhouse (RPH-U) came from slaughtering on the same day to 

facilitate tracing the linkage of resistance patterns on farms with the slaughterhouse (RPH-U). The 

sampled carcasses at retail 1 (5 outlets) came from the previously sampled slaughterhouse and the 

same carcass production date in each outlet to determine the description of resistant bacterial 

contamination from the slaughterhouse (RPH-U) to outlets. Meanwhile, the sampled carcasses at retail 

2 and 3 came from the different slaughterhouse (RPH-U) to determine resistant bacteria 

contamination in other retailers. 

The number of samples was 120 samples consisting of 30 caeca samples and 30 fresh cut chicken 

carcass samples at RPH-U, and 60 frozen chicken carcasses from 3 retailers spread across seven outlets 

in Bogor Regency, South Jakarta, and South Tangerang City (Table 1). 

 

Table 1. Amount and types of sample in each business unit 

No Business unit Areas Type of sample Total 

Poultry Slaughterhouse (RPH-U) 

1.  Poultry Slaughterhouse (RPH-U) Bogor Cecum 30 

2.  Poultry Slaughterhouse (RPH-U) Bogor Fresh Carcass 30 

Retailers/Outlets 

3.  Retail 1 (5 Outlets)  Bogor Frozen Carcass 40 

4.  Retail 2 (1 Outlet)  South Jakarta  Frozen Carcass 10 

5.  Retail 3 (1 Outlet) South Tangerang  Frozen Carcass 10 

Total of Samples 120 

 

Instead of sampling, data collection was also carried out through questionnaires to determine 

the source of chicken/carcass, distribution of broiler carcass products, and managing the products.    

 

2.3 Sample testing 

The bacteria targeted in knowing the resistance patterns in the food chain are Escherichia coli 

(E. coli). We chose E. coli because it is a bio-indicator for water sanitation, contamination, or 

contamination (Nicholas et al. 2001; Brackett & Splittstoesser 1992).  
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We collected E. coli from feed, animals production, and animal origin intended for human 

consumption. E. coli is also a bacterium commonly used in surveillance and monitoring programs as an 

indicator that can provide information about the transmission of the potential reservoir of antibiotic-

resistant genes to pathogenic bacteria. These bacteria should be isolated from healthy animals, 

especially in slaughterhouses, and monitored for antibiotic resistance (OIE 2015). 

The considerations of choosing the five types of antibiotics in antibiotic resistance testing are: 

(1) the WHO classification of the most critical and highly important antibiotics in humans; (2) the OIE 

classification of the most important and highly important antibiotics in animals; and (3) the availability 

of antibiotics in the laboratory. The 5 (five) types of antibiotics are ciprofloxacin, colistin, meropenem, 

sulfamethoxazole, and chloramphenicol. Table 2 shows the types, classes, and classifications of 

antibiotics used. 

We carried out sample testing by isolating and identifying the E. coli bacteria, which then each 

1 (one) isolate/sample will be tested by Antibiotic Susceptibility Test (AST) using the diffusion disc 

method. 

 

Table 2. Types, group, and classification of the antibiotic priority scale 

No. 
Antibiotic 

Types/Group 

Priority scale 

(WHO 2018,  

FAO 2019) 

Priority scale (OIE 

2019) 
Antibiotic Use in Animals 

1. 
Ciprofloxacin 

Group: Quinolone 
Highest 

priority of 

Critically 

Important 

Antimicrobial 

(CIA) 

Veterinary CIA 

(VCIA) 

Fluoroquinolones are critical in veterinary 

medicine due to their wide range of 

applications and diseases they treat. They 

are used on various animal species (poultry, 

cattle, pig). 

2. 
Colistin 

Group: Polymyxin 

Veterinary Highly 

Important 

Antimicrobial (VHIA) 

Prohibited as Ministry of Agriculture 

Regulatory No.14/2017 and Ministry of 

Agriculture Decree No.9736/2020 

3. 

Meropenem 

Group: Carbapenem  

and other penem 

N/A  
Not registered in the Indonesian Veterinary 

Drug Index. 

4. 

Sulfamethoxazole 

Group: 

Sulphonamides 

Highly 

important 

antibiotic 

(HIA) 

VCIA 

Sulphonamides are critically important in 

veterinary medicine due to their wide range 

of applications and diseases they treat. 

This group used alone or in combination is 

very important in treating various diseases 

(bacterial, coccidial, and protozoan 

infections) in various animal species (poultry, 

cattle, pigs). 

5. Chloramphenicol N/A 

It is prohibited to use it orally, parenterally, 

and topically under Minister of Agriculture 

Regulation No. 
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No. 
Antibiotic 

Types/Group 

Priority scale 

(WHO 2018,  

FAO 2019) 

Priority scale (OIE 

2019) 
Antibiotic Use in Animals 

Group: 

Chloramphenicol 

14/PERMENTAN/PK.350/5/2017, was 

followed by the Decree of the Minister of 

Agriculture Number 9736/PI.500/F/09/2020. 

Notes:  

*) WHO Critically Important Antimicrobials for Human Medicine 6th Revision 2018. 

**) OIE List of Antimicrobial Agents of Veterinary Importance (July 2019). 

 

2.4 Data Processing 

In this study, we processed the antibiotic resistance data statistically using the chi-square and 

fisher's method to determine whether there was a significant difference in resistance patterns in 3 

(three) places, namely farms, slaughterhouses (RPH-U), and outlets. 
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3 RESULT 
 

3.1 An overview of poultry slaughterhouse (RPH-U) and outlets 

3.1.1 An overview of poultry slaughterhouse (RPH-U) 

The Poultry Slaughterhouse (RPH-U) chosen is a modern business with a slaughtering capacity 

of 25-30 thousand heads per day. The source of chickens comes from farms in the areas of Bogor, 

Sukabumi, Banten, Purwakarta, Subang, and Cianjur. Carcass distribution areas in the Jakarta, Bogor, 

Depok, Tangerang and Bekasi (Jabodetabek) areas with a total of 120 outlets. 

The Poultry Slaughterhouse (RPH-U) already has a Veterinary Control Number (NKV) 

certificate. The NKV certificate guarantees food safety from animal origin in Indonesia, from livestock 

to the market, before reaching consumers. Food safety guarantees are needed to protect consumers 

from the dangers of residue and microbial contamination and guarantee safe, healthy, intact, and halal 

(ASUH). 

In order to obtain an NKV certificate, a business unit needs to fulfill several requirements. A 

business unit should have facilities and infrastructure that meet the requirements for hygiene and 

sanitation, biosecurity, and animal welfare. It should also have a veterinarian as the technical person 

in charge of the required business units; have technical workers with competence in the field of 

hygiene and sanitation or animal welfare for those who are required; with a validity period of NKV 

certification for five years (Republic of Indonesia 2005; DVPH 2020). 

Chickens obtained by poultry slaughterhouse (RPH-U) are issued a veterinary certificate. An 

authorized veterinarian issues a veterinary certificate to certifying that animal products have met 

safety, health, and integrity requirements. RPH-U does not have a temporary chicken shelter; the RPH-

U will process the chickens on the same day. The poultry slaughterhouse (RPH-U) also checks chickens 

before and after slaughter; there is a clear separation between clean and dirty areas and has an NKV 

and Halal label or logo on its products. 

Before distributing the product, the poultry slaughterhouse (RPH-U) has cold storage facilities 

and infrastructure. The RPH-U stored the frozen carcass products in cold storage with a shelf life of up 

to 1 (one) year; the RPH-U stored the fresh carcass in a chiller for a maximum shelf life of 3 (three) 

days. Product testing is carried out periodically on the carcass against microbiological contamination 

(Total Plate Count/TPC) and antibiotic residues, which is carried out every month, and water quality 

testing every 6 (six) months. Laboratory test results are used for internal evaluation and improvement 

and can also be given to outlets that request the results. Regarding personnel hygiene, the poultry 

slaughterhouse (RPH-U) already has hygiene facilities and infrastructure and standard personal 

hygiene procedures before and after the production process. 
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Waste handling in the slaughterhouse (RPH-U) is carried out based on the type of waste. 

Vendors will take solid waste such as feathers without prior treatment at the slaughterhouse (RPH-U). 

The vendor will take the dead chicken carcass for catfish farming, but before that, the carcass will be 

chopped to avoid abuse, like selling chickens for human consumption. In several stages, a waste 

handling process has carried out the liquid waste from the slaughterhouse (RPH-U) to produce clean 

liquid waste. 

 

3.1.2 An overview of outlet 

The number of outlets sampled was seven business units from 3 retail NKV certified, and only 

one outlet from 7 outlets already has an NKV certificate; the rest are still applying for certification. 

Having an NKV certificate means that the outlet has met product safety standards that have been 

standardized by the government so that it is expected to provide assurance of food safety from animal 

origin starting from the farm to the outlet. Even though still in the process of certification, the handling 

at these outlets has a good product handling system. The capacity booth of the shops is 120-200 kg. 

Operational standards are applied in each outlet, following the management policies in their retailers. 

The outlets have adequate facilities and infrastructure under the capacity of the booth, and 

the carcass came from the slaughterhouse (RPH-U), which already has an NKV certificate, requiring 

residue-free. The outlets’ booths are also equipped with cold storage facilities. The outlets always 

maintain facilities, infrastructure, and production cleanliness regularly and implement a separation of 

clean and dirty areas. 

Carcass handling is carried out by implementing a temperature control program for carcasses 

in the storage warehouse, the carcass product packaging has the same complete label and logo from 

the suppliers of poultry slaughterhouse (RPH-U), and the test results on routine carcass inspections 

follow the results of the poultry slaughterhouse (RPH-U). Facilities and infrastructure for personnel 

hygiene in outlets are also adequate, and officers have implemented personal hygiene before and after 

handling products. The waste from the production process is liquid waste foam directly channeled into 

public sewers without special waste handling. 

 

3.2 Antimicrobial Resistance 

3.2.1 Isolation and Escherichia coli bacteria identification 

The results of isolation and identification of E. coli bacteria in poultry slaughterhouse (RPH-U) 

and outlets were obtained as much as 70% (21/30) isolates from cecum samples in RPH-U, 67% (20/30) 

isolates from fresh carcass samples in RPH-U, and 37% (22/60) isolates from frozen carcass samples at 

outlets. The results of isolation and identification of E. coli bacteria can be seen in Table 3 below. 



 

Study of antimicrobial resistance in boilers food chain|  9 

 

Table 3. Isolation and E. coli bacteria identification 

No Business units Sample Types 
Sample 

total 
E. coli isolate recovery 

Poultry slaughterhouse (RPH-U) 

1.  Poultry slaughterhouse (RPH-U) Cecum 30 21 (70%) 

2.  Poultry slaughterhouse (RPH-U) Fresh Carcass 30 20 (67%) 

Retailers/Outlets 

3.  Retailer 1 (5 Outlets) Frozen Carcass 40 16 (40%) 

4.  Retailer 2 (1 Outlet) Frozen Carcass 10 3 (30%) 

5.  Retailer 3 (1 Outlet)  Frozen Carcass 10 3 (30%) 

 Total E. coli in 3 Retailers   37% (22/60) 

Total 120 63 (53%) 

 

Retail 1 is a distribution chain of slaughtered chickens from RPH-U, so it can be indicated that 

there is a recovery of E. coli bacteria from RPH-U to outlets, where there is a decrease in the percentage 

of positive E. coli around 27-30% (from 67-70 % to 40%). This result shows that the hygiene and 

sanitation practices applied in the RPH-U can reduce the level of E. coli bacteria contamination in the 

outlets. 

 

3.2.2 Antibiotic-resistant testing 

3.2.2.1 Antibiotic resistance patterns in one chicken carcass production line 

One chain of chicken carcass production is the source of the chicken carcass from the 

slaughterhouse (RPH-U) distributed to 5 outlets (belong to retail 1). Based on the results of sensitivity 

testing of bacterial isolates from cecum samples in poultry slaughterhouse (RPH-U) to 5 (five) types of 

antibiotics, it was found that the highest resistance to meropenem antibiotics was 67% (14/21), 

sulfamethoxazole 48% (10/21), colistin 33% (7/21), ciprofloxacin 24% (5/21), and chloramphenicol 5% 

(1/21). The percentage of bacterial resistance to antibiotics in cecum samples in RPH-U is shown in 

Figure 2.  

E. coli bacteria from fresh carcass samples in the slaughterhouse (RPH-U) were found to be the 

highest resistant to 60% (12/20) colistin, 45% (9/20) sulfamethoxazole, 20% (4/20) ciprofloxacin, and 

10% (2/20) chloramphenicol, but no resistance to meropenem antibiotics was found. The percentage 

of bacterial resistance to antibiotics in freshly cut chicken samples in the slaughterhouse (RPH-U) can 

be seen in Figure 3. 

The results of testing samples of the frozen chicken carcass from 5 outlets in Retail 1 found;  

69% (11/16) resistance of E. coli to colistin antibiotics, 44% (7/16) sulfamethoxazole, 19% (3/16) 

ciprofloxacin, and 6% (1/16) chloramphenicol, and no resistance to meropenem antibiotics was found.  
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Information:  
Ciprofloxacin (CIP), Colistin (COL), Meropenem (MEM), Sulfamethoxazole (SMX), 
Chloramphenicol (CHL) 

Figure 2. Resistance E. coli bacteria against antibiotic which tested to Cecum sample in poultry 
slaughterhouse (RPH-U) 

 

 

 

Information:  
Ciprofloxacin (CIP), Colistin (COL), Meropenem (MEM), Sulfamethoxazole (SMX), 

Chloramphenicol (CHL) 

Figure 3. Resistance E. coli bacteria against antibiotic which tested to Carcass sample in poultry 
slaughterhouse (RPH-U) 

 

The resistance of E. coli bacteria to antibiotics found in retail outlet 1 is almost the same as the 

resistance found in slaughterhouses (RPH-U). The percentage of bacterial resistance to antibiotics in 

frozen carcass samples at outlets can be seen in figure 4. 

E. coli bacteria from fresh carcass samples in RPH-U and frozen in outlets were found colistin-

resistant by 60% (12/20) and 69% (11/16), while caeca samples in RPH-U were found by 33% (7/21).  
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Information:  
Ciprofloxacin (CIP), Colistin (COL), Meropenem (MEM), Sulfamethoxazole (SMX), 

Chloramphenicol (CHL) 

Figure 4. Resistance E. coli bacteria against antibiotic which tested to Carcass sample in retail 
outlet 1 

 

Based on the results of the sensitivity test for E. coli bacteria from RPH-U cecum, fresh RPH-U 

carcass and frozen carcass of retail outlet 1 were phenotypically known to have similar resistance 

patterns to four types of antibiotics, namely ciprofloxacin (p = 0.89), colistin (p = 0.07), 

sulfamethoxazole (p = 0.1), and chloramphenicol (p = 0.67). However, there was a significant difference 

in the resistance pattern of E. coli bacteria to meropenem antibiotics (p = 0.00) isolated from chicken 

cecum in poultry slaughterhouse (RPH-U) with the chicken carcass in RPH-U and chicken carcass in 

retail outlets 1. It was seen that 67% of E. coli isolates from chicken cecum in RPH-U were resistant to 

meropenem, while all E. coli isolates from carcasses in RPH-U and outlets were still sensitive to 

meropenem (Table 4). 

 

Table 4.  The similarity of E. coli resistance patterns on five types of antibiotics tested based on Chi 
square and Fisher’s statistical tests 

Antibiotic Types 
Sensitive Intermediate Resistant 

p-value 
n % n % n % 

Ciprofloxacin (CIP) 33 58 12 21 12 21  

E. coli from cecum in RPH-U (N=21) 11 52 5 24 5 24 

0,89 E. coli from fresh carcass in RPH-U (N=20) 11 55 5 25 4 20 

E. coli from frozen carcass in outlet (N=16) 11 69 2 12 3 19 

Colistin (COL) 0 0 27 47 30 53  

E. coli from cecum in RPH-U (N=21) 0 0 14 67 7 33 

0,07 E. coli from fresh carcass in RPH-U (N=20) 0 0 8 40 12 60 

E. coli from frozen carcass in outlet (N=16) 0 0 5 31 11 69 

CIP COL MEM SMX CHL

Resisten 19% 69% 0% 44% 6%

Intermediet 13% 31% 0% 0% 6%

Sensitif 69% 0% 100% 56% 88%
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Antibiotic Types 
Sensitive Intermediate Resistant 

p-value 
n % n % n % 

Meropenem (MEM) 43 75 0 0 14 25  

E. coli from cecum in RPH-U (N=21) 7 33 0 0 14 67 

<0,001* E. coli from fresh carcass in RPH-U (N=20) 20 100 0 0 0 0 

E. coli from frozen carcass in outlet (N=16) 16 100 0 0 0 0 

Sulfamethoxazole (SMX) 31 54 0 0 26 45  

E. coli from cecum in RPH-U (N=21) 11 52 0 0 10 48 

1 E. coli from fresh carcass in RPH-U (N=20) 11 55 0 0 9 45 

E. coli from frozen carcass in outlet (N=16) 9 56 0 0 7 44 

Chloramphenicol (CHL) 52 96 1 2 1 2  

E. coli from cecum in RPH-U (N=21) 20 95 0 0 1 5 

0,67 E. coli from fresh carcass in RPH-U (N=20) 18 90 0 0 2 10 

E. coli from frozen carcass in outlet (N=16) 14 88 1 6 1 6 

Note:  

*Significant on p-value < 0.01 (Chi square and Fisher’s method) 

 

3.2.2.2 Antibiotic resistance patterns at the store 

The test results of frozen chicken carcass samples from 7 outlets (3 retails) found that 59% of 

E. coli bacteria were resistant to colistin antibiotics, 45% sulfamethoxazole, 18% ciprofloxacin, and 9% 

chloramphenicol, but no resistance to meropenem antibiotics was found. The discovery of resistant 

bacteria in products at outlets indicates the potential for the spread of AMR to consumers through the 

food chain. The percentage of bacterial resistance to antibiotics in frozen carcass samples at three 

outlets can be seen in figure 5. 

 

 

Information:  

Ciprofloxacin (CIP), Colistin (COL), Meropenem (MEM), Sulfamethoxazole (SMX), 

Chloramphenicol (CHL) 

Figure 5. Resistance E. coli bacteria against antibiotic which tested to frozen Carcass in outlet 
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When the test results at outlets are grouped by retail, it was found that E. coli bacteria are 

resistant to this type of antibiotic in all of these retailers. E. coli bacteria resistant to the antibiotic 

Ciprofloxacin are found in these three retailers. E. coli bacteria resistant to Colistin, Sulfamethoxazole, 

and Chloramphenicol were found in 2 retailers, and no E. coli bacteria were resistant to Meropenem 

in all retail (Table 5). 

 

Table 5. Resistance of E. coli bacteria to 5 types of antibiotics tested on retail 

No Business units 
Number 
of E.coli 
isolates 

CIP COL MEM SMX CHL 

1.  Retail 1 (5 outlets) 16 3 (19%) 11 (69%) 0 (0%) 7 (44%) 1 (6%) 

2.  Retail 2 (1 outlets) 3 1 (33,3%) 0 (0%) 0 (0%) 3 (100%) 1 (33,3%) 

3.  Retail 3 (1 outlet)  3 3 (100%) 2 (66,7%) 0 (0%) 0 (0%) 0 (0%) 

 Total 22      

Information:  
Ciprofloxacin (CIP), Colistin (COL), Meropenem (MEM), Sulfamethoxazole (SMX), Chloramphenicol (CHL) 

 

3.2.3 Bacteria Resistant to several types of antibiotics 

E. coli bacteria resistant to several types of antibiotics are also found in poultry 

slaughterhouses (RPH-U) and retail. E. coli bacteria from the cecum samples in the poultry 

slaughterhouse (RPH-U) were the most resistant to 1 type of antibiotic by 33%, resistant to 2 and 3 

types of antibiotics, respectively, by 29%. In fresh carcass samples from RPH-U, E. coli bacteria were 

the most resistant to 1 type of antibiotic by 40%, 2 types of antibiotics by 30%, and resistant to 3 and 

4 types of antibiotics as much as 5%. In retail with frozen carcass samples, bacteria were found to be 

resistant to 1 type of antibiotic at most, 36%, resistant to 2 types of antibiotics by 32%, and 5% resistant 

to 3 and 4 types of antibiotics (figure 6). 
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Figure 6. Resistance E. coli bacteria against several antibiotics  
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4 DISCUSSION 
 

In this study, sampling was carried out at the Slaughterhouse (RPH) because the abattoir is the 

most appropriate and affordable point to collect animal samples. Cecum sampling is considered 

preferable, although difficulties in practice or cost may limit this option. Cecum samples generally 

provide higher isolate recovery than carcass samples and better describe the level of exposure to 

bacterial contamination on farms at the individual animal level. However, it should be noted that the 

presence of bacteria in the cecum can be affected by transportation duration, the holding pens, and 

by resistant bacteria acquired from the environment (WHO 2017a). 

Carcass sampling at abattoirs provides information on slaughter practices, hygiene, and levels 

of bacterial and cross-contamination in meat (OIE 2015). Carcass samples also illustrate cross-

contamination in abattoirs or due to poor carcass preparation (WHO 2017a). Further sampling of 

carcasses at the retail level could provide additional information on overall microbiological 

contamination from slaughter to consumer (OIE 2015). 

The isolation and identification of Escherichia coli bacteria as the target in this study was 

carried out because this bacterium is known as one of the bacterial species where the selection of 

resistant genes occurs more quickly over the years after the widespread use of antibiotics. The genes 

responsible for resistance are often localized in transferable genetic elements, and E. coli can easily 

accept these antibiotic resistance genes and transmit them to other bacteria. E. coli is a common 

inhabitant of the intestinal tract of vertebrates and a bacterium that is a frequent contaminant of retail 

meat products (Davis et al. 2018). 

The colistin resistance rate of E. coli in this study (33% in cecum samples, 60% in fresh carcass 

samples at RPH-U, and 69% in outlets) can be attributed to its use as antibiotic growth promoters in 

the past, especially before the enactment of the Minister of Agriculture Regulation Number 

14/PERMENTAN/PK.350/5/2017 which prohibits its use (RI 2017; RI 2020). Although the ban has been 

in effect since July 1, 2020 (RI 2019), it may still take farmers to adapt to comply with these regulations. 

Another thing that may also be the cause is that sales of colistin sulfate are still found on the internet. 

Colistin belongs to the polymyxin group listed by WHO as critically important for human health 

and is used as an essential last resort for treating patients with infections caused by multidrug-resistant 

(MDR) Gram-negative bacteria. The risks posed to public health due to its use in the veterinary field 

have caused colistin to be the subject of antibiotic bans worldwide, including in Indonesia. 

Several other studies on colistin resistance were carried out in chickens in Indonesia. Research 

conducted using experimental broiler chickens showed resistance of E. coli to colistin in (1) the group 

of chickens given colistin sulfate 5 g/g feed for 40 days was 27.7%; (2) the group of chickens given 
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colistin sulfate 80,000 IU/kg per body weight for three days was 11.11%; and (3) the control group did 

not find colistin-resistant E. coli (Palupi et al. 2018). Another study showed that resistance to colistin 

found in chicken carcasses from traditional markets in Bogor City was very high, namely 94% of 50 

samples of E. coli bacteria found in 175 carcass samples (January et al. 2019). 

The Indonesian Veterinary Drugs Index (DGLAH 2019) shows that meropenem is not registered 

and is generally not used for veterinary drugs. Meropenem belongs to the carbapenem and other 

penem groups, is an antibiotic used to treat various infectious diseases in humans. Carbapenems 

belong to the -lactam group with a broad spectrum of antibiotics and are generally used as a last resort 

in MDR Gram-negative bacterial infections in humans. However, in recent years the rate of resistance 

of Gram-negative bacteria to carbapenems has increased (WHO 2017b). 

These results were similar to a study conducted by taking 46 samples of chicken meat at RPH-

U in Blitar Regency. The results showed that 24 samples were positive for E. coli (52%). E. coli resistance 

to several antibiotics, the highest was to erythromycin (75%), followed by streptomycin (50%), 

trimethoprim (45.8%), ampicillin (33.3%), ciprofloxacin (33.3%), tetracycline (16.7%), and cephalothin 

(12.5%) (Hartadi 2019). 

In the livestock sector, β-lactam groups such as group penicillin and cephalosporins are 

registered and may still be used in poultry farms through oral preparations such as ampico, colamox 

moxacol, mitramox, amoxicolistin, and others (DGLAH 2019). High resistance to -lactam antibiotics was 

found in environmental samples taken from RPH-R (ruminants). E. coli isolates showed reasonably high 

resistance to several antibiotics, which are also often used for poultry. The highest rates of resistance 

were penicillin (100%), amoxicillin (100%), followed by streptomycin (70%), trimethoprim-

sulfamethoxazole (60%), and tetracycline (30%). Resistance to these antibiotics can be caused by the 

continuous and uncontrolled use of antibiotics on farms (Normaliska et al. 2019). 

The existence of resistance of E. coli bacteria to several types of antibiotics in this study from 

both the RPH-U samples and outlets reflects that resistance can also occur in poultry source farms. 

This picture can be shown from a study conducted at a broiler farm in Subang Regency. The study 

results showed that the E. coli bacteria isolated from 74 samples of broilers were more than 90% 

resistant to at least three or more types of antibiotics, with the highest resistance occurring to four 

types of antibiotics, namely 40.5%. The most common resistances were tetracycline (97.3%), 

sulfamethoxazole (87.8%), trimethoprim (74.3%), ampicillin (68.9%), nalidixic acid (64.8%), 

ciprofloxacin (45, 9%), enrofloxacin (40.5%), gentamicin (28.4%), and chloramphenicol (10.8%). The 

findings of this study conclude that the high level of antibiotic resistance in the broiler environment is 

worrying and has negative implications for human and animal health (Niasono et al. 2019). 

The use of antibiotics in livestock, especially poultry, has been widespread and is routinely 

used for the treatment/therapy of poultry diseases, growth promoters, prevention, and additional 
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feed to increase the productivity of chickens. The DNA of resistant bacteria on plasmids can replicate 

and transmit to other bacterial species and is very likely to be carried and transmitted between foods 

of animal and human origin (Winokur et al. 2001). Cross-contamination of these resistant bacteria can 

endanger public health, so antibiotic-resistant infections can lead to a long illness, increased 

hospitalization rates, and treatment failure that can lead to death. WHO recommends an overall 

reduction in antibiotics in food animals to help maintain their effectiveness for human medicine (WHO 

2017b). 

According to Marshall and Levy 2011, low or prolonged doses of antibiotics can lead to 

antibiotic resistance. The process of resistance to antibiotics occurs not only in the type of antibiotic 

used but can also cause resistance to other antibiotics by changing and transferring resistant bacteria 

genes. The same spread of resistance genes (100%) was found in good bacteria in animals, the 

environment, and humans. The spread can also occur through direct or indirect contact, either through 

feed, water, and animal manure to the enclosure environment and livestock workers, spreading to 

families and populations to hospitals.  
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5 CONCLUSIONS 
 

There are several conclusions from the study of antimicrobial resistance in the broiler food 

chain: 

1. The results of testing on isolates of E. coli bacteria using five types of antibiotics (ciprofloxacin, 

colistin, sulfamethoxazole, meropenem, and chloramphenicol) in this study showed the presence 

of several resistant bacteria in the Poultry Slaughterhouse (RPH-U) and outlets, which indicates 

that the opportunity Resistant bacterial contamination can occur at any stage from the cutting to 

the consumer. 

2. The discovery of several resistant bacteria in the Poultry Slaughterhouse (RPH-U) and outlets 

shows the importance of controlling antibiotic resistance in farms and improving hygiene and 

sanitation practices in the Poultry Slaughterhouse (RPH-U) outlets to reduce the level of 

contamination of resistant bacteria in the food chain. 

The risk of contamination of resistant bacteria in the food chain allows bacteria to be spread in 

poultry products and exposed to humans, potentially endangering consumers’ health. 
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6 RECOMMENDATION 
 

Based on the results of the study on antimicrobial resistance in the broiler food chain, 

recommendations that can be used to support campaigns, education, and advocacy regarding AMR at 

each level in the food chain are: 

 

A. Livestock / Farmers 

1. Improve animal welfare on farms (ensuring good air and water quality, good ventilation, and 

space allocation) at every stage, including production and transport to slaughter. 

2. Ensure good hygiene and biosecurity on farms to prevent the need for any medicines at the 

first opportunity. 

3. Improve the practice of using antibiotics in livestock wisely and responsibly and comply with 

applicable regulations to slow down the resistance rate. 

4. Do not use antibiotics for disease prevention and growth promotion. 

 

B. Poultry Slaughterhouses (RPH-U) and outlets 

1. Improve the practice of good hygiene and sanitation in the abattoirs and outlets to minimize 

resistant bacteria contamination. 

2. Monitoring antimicrobial residue and resistance (AMR) regularly to evaluate the safety and 

health of animal products produced. 

3. Practice using product labels that are free of antibiotics and hormone residues voluntarily. 

 

C. Consumers 

1. Purchase food of animal origin at outlets with the following requirements: 

a. implementing good hygiene and sanitation practices; 

b. have the NKV label. 

2. Purchase animal products with a label on the packaging indicating that the product has met all 

the necessary safety and health requirements. 

3. Apply methods of handling and processing animal products, such as good hygiene practices, 

good cooking, adequate temperature storage, and prevention of cross-contamination. 
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D. Governments 

1. Increase supervision on antibiotics (Antimicrobial Use/AMU) and antibiotic resistance 

(Antimicrobial Resistance/AMR) at every stage of the production line, starting from livestock, 

abattoirs to distribution to markets/outlets. 

2. Improve development of business units, especially to practice good hygiene and sanitation and 

follow guidelines for antibiotics in the livestock sector. 

3. Improve monitoring and surveillance for AMU and AMR in farms, abattoirs, and retail. 

4. Increase the understanding and awareness of veterinarians, veterinary paramedics, and other 

technical personnel regarding the importance of wise and responsible antibiotics. 

5. Improve farmers’ knowledge, outlets, and consumers through online and offline public 

awareness campaigns. 

 

E. Consumer’s Organizations or Other Parties 

Delivering ongoing campaign messages to consumers about: 

1. The importance of fighting antimicrobial resistance together.  

2. Be wise in the use of antibiotics at home according to doctor's recommendations and pay 

attention to the disposal of drugs/waste produced to slow down the rate of resistance.  

3. Practicing good handling and processing of food of animal origin to minimize bacterial 

contamination, such as proper handling procedures, hand washing, cooking meat to the right 

temperature, will reduce the risk of foodborne infection. 
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Annex 1.  Statistical analysis of resistance phenotype patterns of 

Escherichia coli bacteria (Chi Square dan Fisher’s) 

 

CIP = Ciprofloxacin 

            Sensitive Intermediate Resistant 

Rphusekum         11            5        5 

Rphukarkas        11            5        4 

Geraikarkas       11            2        3 

             Sensitive Intermediate Resistant 

Rphusekum   12.157895     4.421053 4.421053 

Rphukarkas  11.578947     4.210526 4.210526 

Geraikarkas  9.263158     3.368421 3.368421 

Warning message: 

In chisq.test(CIP) : Chi-squared approximation may be incorrect 

 

 Fisher's Exact Test for Count Data 

 

data:  CIP 

p-value = 0.8903 

alternative hypothesis: two.sided 

Interpretation: There was no significant difference in the pattern of bacterial resistance to 
ciprofloxacin antibiotics from E. coli isolated from chicken cecum in RPH-U, chicken carcass in RPH-U, 
and chicken carcass in retail outlets (p = 0.89). 

 

 

COL = Colistin 

            Sensitive Intermediate Resistant 

Rphusekum          0           14        7 

Rphukarkas         0            8       12 

Geraikarkas        0            5       11 

            Sensitive Intermediate Resistant 

Rphusekum          0     9.947368 11.052632 

Rphukarkas         0     9.473684 10.526316 

Geraikarkas        0     7.578947  8.421053 

Warning message: 

In chisq.test(COL) : Chi-squared approximation may be incorrect 

 

 Fisher's Exact Test for Count Data 

 

data:  COL 

p-value = 0.07329 

alternative hypothesis: two.sided 
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Interpretation: There was no significant difference in the pattern of bacterial resistance to colistin 

antibiotics from E. coli isolated from chicken cecum in RPHU, chicken carcass in RPHU, and chicken 

carcass in retail outlets (p = 0.07). 

 

MEM = Meropenem 

            Sensitive Intermediate Resistant 

Rphusekum          7            0       14 

Rphukarkas        20            0        0 

Geraikarkas       16            0        0 

            Sensitif Intermediate Resisten 

Rphusekum   15.84211            0 5.157895 

Rphukarkas  15.08772            0 4.912281 

Geraikarkas 12.07018            0 3.929825 

Warning message: 

In chisq.test(MEM) : Chi-squared approximation may be incorrect 

 

 Fisher's Exact Test for Count Data 

 

data:  MEM 

p-value = 2.315e-08 

alternative hypothesis: two.sided 

Interpretation: There were significant differences in the pattern of bacterial resistance to meropenem 
antibiotics from E. coli isolated from chicken cecum in RPH-U, chicken carcass in RPH-U, and chicken 
carcass in retail outlets (p <0.01). 
 

 

SMX = Sulfamethoxazole 

            Sensitive Intermediate Resistant 

Rphusekum         11            0       10 

Rphukarkas        11            0        9 

Geraikarkas        9            0        7 

             Sensitif Intermediate Resisten 

Rphusekum   11.421053            0 9.578947 

Rphukarkas  10.877193            0 9.122807 

Geraikarkas  8.701754            0 7.298246 

Warning message: 

In chisq.test(SMX) : Chi-squared approximation may be incorrect 

 

 Fisher's Exact Test for Count Data 

 

data:  SMX 

p-value = 1 

alternative hypothesis: two.sided 

Interpretation: There was no significant difference in the pattern of bacterial resistance to 
sulfamethoxazole antibiotics from E. coli isolated from chicken cecum in RPH-U, chicken carcass in RPH-
U, and chicken carcass in retail outlets (p = 1). 
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CHL = Chlorampenicol 

            Sensitive Intermediate Resistant 

Rphusekum         20            0        1 

Rphukarkas        18            0        2 

Geraikarkas       14            1        1 

            Sensitive Intermediate Resistant 

Rphusekum   19.15789    0.3684211 1.473684 

Rphukarkas  18.24561    0.3508772 1.403509 

Geraikarkas 14.59649    0.2807018 1.122807 

Warning message: 

In chisq.test(CHL) : Chi-squared approximation may be incorrect 

 

 Fisher's Exact Test for Count Data 

 

data:  CHL 

p-value = 0.6659 

alternative hypothesis: two.sided 

Interpretation: There was no significant difference in the pattern of bacterial resistance to 
chloramphenicol antibiotics from E. coli isolated from chicken cecum in RPH-U, chicken carcass in RPH-
U, and chicken carcass in retail outlets. (p=0,67). 
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Annex 2. Documentation of event coordination, sampling and 

sample delivery 

Sampling Coordination in Poultry Slaughterhouse (RPH-U) 

 

 

Sampling Coordination at Retail Outlet 1 
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Sampling Taken in Poultry Slaughterhouse (RPH-U) 
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Sampling at Outlet Retail 2 

 

Sampling at Outlet Retail 3 
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Delivery Sampling to the Indonesian Research Center for Veterinary Science (IRCVS) in Bogor 
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