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ABSTRACT 

 

Nowadays, demand for foods of animal origin is not limited in terms of quantity, but also 

the quality, nutritional value and safety for human consumption. Animal-derived foodstuffss 

can contain biological and chemical hazards through a contamination process. The aim of this 

study was to detect antibiotic residues and microbial contaminants in animal-derived 

foodstuffs, i.e. chicken meat, eggs, beef and pork. Samples were collected from different 

traditional markets (Flamboyan, Mawar, Kemuning and Dahlia) in Pontianak city, Indonesia. 

Antibiotic residues in foodstuffs were detected using the bioassay method against 4 classes of 

antibiotics (aminoglycoside, macrolide, penicillin and tetracycline), while the tested microbial 

contaminants included total plate count (TPC), Escherichia coli, Coliform and Salmonella sp.. 

Data obtained were analyzed using descriptive statistics. The results showed that antibiotic 

residues were only detected in chicken products. In chicken meat, 3 (60%) samples tested 

positive for tetracycline, while in chicken eggs, 3 (60%) and 5 (100%) samples tested positive 

for aminoglycoside and penicillin, respectively. As per the SNI 7388:2009, of the analyzed 

samples, 12 (100%) chicken meat, 6 (75%) beef and 5 (100%) pork samples exceeded the limit 

for TPC; 5 (41.67%) chicken meat and 5 (100%) pork samples exceeded the limit for both 

coliform bacteria and E. coli; and 7 (58.33%) chicken meat and 3 (37.5%) beef samples were 

positive for Salmonella. In conclusion, considerable levels of microbial contamination were 

detected in chicken and beef products in Pontianak city. 
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INTRODUCTION  

 

Food safety refers to the practices that 

are implemented in order to prevent 

contamination of food with biological, 

chemical and other contaminants that are 

capable of affecting human health. Food 

safety has increasingly become a global 

issue due to a growing public attention to 

high-quality foods. Food contamination is of 

great concerns in many countries because 

consumption of contaminated food can 

cause foodborne illness. However, the 

problem of food safety is complex because 

it includes all foods and pre-food materials 

along the food chain, starting from 

agricultural production (upstream) up to the 

point of consumption by humans. 

Meat, eggs and milk are animal-

derived foodstuffs that have high nutritional 

values, particularly essential amino acids 

that are needed by human body for the 

growth of new cells, replacement of 

damaged cells and metabolic processes. 

Foodstuffs contaminated with biological 

and chemical hazards can cause widespread 

illness outbreaks when they are consumed 

by human. One of the chemical hazards exist 

in animal-derived foodstuffs is antibiotic 

residues. Antibiotic residues in food become 

problematic by many aspects such as 

bacterial resistance against antibiotic, food 

allergy and food poisoning.  

The problems of antibiotic residues in 

animal-derived foods are often associated 

with indiscriminate and abusive use of 

antibiotics in animal farming. Livestock 

keepers use antibiotics in animal farming 

with the main aims of preventing infections 

and enhancing animal growth. However, 

excessive use of antibiotics can cause 

antibiotic residues in animal-derived foods, 

which in turn affect human health (Lee et al., 

2017). When the animals being slaughtered 

the microbial pathogens that are found in 

animals can contaminate and damage animal 

tissues, which in turn affect meat quality. 

Animal-derived foodstuffs, especially meat, 

can be easily contaminated with bacterial 

pathogens because of its high water content 

(±68.75%), which is a favorable 

environment for microbial growth (Syarifah 

and Novarieta, 2015).  

Animal-derived foodstuffs are 

excellent media for bacterial growth. 

Bacteria that can contaminate food of animal 

origin consist of two types, namely 

pathogenic bacteria and spoilage bacteria. 

Both types of bacteria can cause foodborne 

illness in humans. The most common 

bacteria that can cause foodborne illness are 

Coliform, Escherichia coli, Enterococci, 

Staphylococcus aureus, Clostridium sp., 

Salmonella sp., Campylobacter sp. and 

Listeria sp. (Law et al., 2015) 

Health is one of the most valuable 

assets for humans. In this regard, foods that 

are consumed by human must be nutritious, 

healthy and tasty. Although animal-derived 

foodstuffs are highly nutritious and tasty, 

poor hygienic conditions during food 

handling can cause contamination with 

pathogenic microorganisms that may be 

harmful for the health of consumers. 

Moreover, food of animal origin may 

contain antibiotic residues as results of the 

abusive use of antibiotics in animal farming. 

Both antibiotics residues and microbial 

contaminants are determinants of food 

safety.  

Therefore, the presence or absence of 

antibiotic residues in animal-derived foods 

must be reviewed to ensure food safety. This 

study was conducted to detect potential 
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antibiotic residues and microbial 

contamination in animal-derived foodstuffs 

in Pontianak city, West Kalimantan 

province, Indonesia. 

 

MATERIALS AND METHODS 

 

Sampling procedure 

For the detection of antibiotic 

residues, animal derived-foodstuffs 

including chicken meat, egg, beef and pork 

samples were randomly collected using 

purposive sampling method. Each foodstuff 

consisted of 5 samples collected from                      

4 different traditional markets, i.e. 

Flamboyan (1 seller), Mawar (1 seller), 

Kemuning (2 sellers) and Dahlia (1 seller) 

located in Pontianak city, West Kalimantan, 

Indonesia, from July to September 2019. For 

the detection of microbial contamination, 

chicken meat (3 sellers in each market), beef 

(2 sellers in each market) and pork (2 sellers 

in Flamboyan and 1 seller in other markets) 

samples were observed.  

The number of samples collected from 

Flamboyan market was higher than those 

from other markets, because Flamboyan 

market is a central market in Pontianak city. 

Approximately 300 g of each meat sample 

was collected in a sterile plastic bag and 

stored in a ice box. Samples were subjected 

to analysis within 24 h after sample 

collection. Sample analysis was conducted 

at the Laboratory of Microbial Pollution and 

the Laboratory of Antibiotic Residues of the 

Department of Food and Animal Husbandry 

and Health, West Kalimantan province, 

Indonesia. 

 

Detection of antibiotic residues  

Antibiotic residues in animal-derived 

foodstuffs were detected using the bioassay 

method against 4 classes of antibiotics, 

namely aminoglycoside (AG), macrolide 

(ML), penicillin (PC) and tetracycline (TC) 

according the Indonesian National Standard 

(SNI 7424: 2008). Briefly, approximately  

10 g sample was cut into small pieces and 

mixed with 20 ml buffer solution. The 

solution was homogenized and centrifuged 

at 3000 rpm for 10 min. The supernatant was 

taken and used for the next analysis. Petri 

dishes containing 5 paper discs (4 from 

different meat samples and 1 from antibiotic 

solution as a standard solution) were 

prepared. Next, 75 μl standard solution was 

dripped onto paper discs in a perpendicular 

manner using a micro pipette.  

The standard solution used were 

sodium penicillin (0.01 IU/ml), 

oxytetracycline (1.0 μg/ml), kanamycin            

(1.0 μg/ml), tylosine (1.0 μg/ml) for the 

detection of penicillin, tetracycline, 

aminoglycoside and macrolide residues, 

respectively. The cultures were incubated at 

different temperatures, i.e. 30ºC for 

tetracycline group, 36ºC for macrolide and 

aminoglycoside groups and 55ºC for 

penicillin group, for 18 to 24 h. The 

antibiotic residues were determined by 

measuring the inhibition zones around the 

paper disc using a caliper. The samples were 

considered positive for antibiotic residues, if 

they gave the inhibition zone equal to or 

greater than 2 mm of the diameter of paper 

disc. 

 

Detection of microbial contaminants 

Microbial contaminants, i.e. total plate 

count (TPC), Escherichia coli, Coliform and 

Salmonella sp. in meat samples were 

detected as per method the SNI 2897:2008 

regarding “Detection methods for microbial 

contamination in meat, eggs and milk and 

their processed products” (BSN, 2008). 

 

Data analysis 

The obtained data were further 

analyzed descriptively and compared with 

the threshold for microbial contamination in 

animal-derived foods according to the SNI 

7388:2009 (Table 1). 
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Table 1. Maximum limit of microbial contamination in animal-derived foods based on the 

Indonesian national standard (SNI: No. 7388: 2009) 

Foodstuff TPC Escherichia coli Coliform Salmonella 

Meat (CFU/ gr) 106 101 102 Negative 

Milk (CFU/ml) 106 <3 2 x 101 Negative 

Eggs (CFU/gr) 105 101 102 Negative 

 

 

RESULTS AND DISSCUSION 

 

Antibiotic residues in animal-derived 

foodstuffs 

Antibiotics have been used 

extensively in animal farming for any 

purposes, i.e. desease prevention and growth 

promotion. When slaughtering the animals 

the livestock keepers must consider the 

withdrawal time of antibiotics to ensure that 

the animals are legal to slaughter and safe 

for human consumption. But in most cases 

the use of antibiotic in animal farming often 

ignores the withdrawal time, which in turn 

results in the presence of antibiotic residues 

in processed-food of animal origin. The 

occurrence of antibiotic residues in animal-

derived foodstuffs in Pontianak city is 

presented in Table 2. 

The results showed that antibiotic 

residues were not detected in beef and pork 

samples and only detected in chicken-

derived foodstuffs from traditional markets 

in Pontianak city. Tetracycline was detected 

in 3 (60%) out of 5 chicken meat samples. 

Chicken egg samples were screened to 

contain aminoglycoside in 3 samples (60%) 

and penicillin in all tested samples (100%). 

The presence of various antibiotic residues 

in chicken meat and eggs was also reported 

by previous studies (Consalesius et al., 

2014; Marliana et al., 2015; Yulianti et al., 

2016). 

The presence of antibiotic residues in 

chicken meat and eggs samples might be 

associated with the antibiotic misuse during 

maintenance period of the chickens. 

Furthermore, in most cases the use of 

antibiotic often ignores the withdrawal 

period, which is a period between the last 

dose of the antibiotic and the time when the 

animal can be safely slaughtered and thus, 

processed-food of animal origin may 

contain antibiotic residues. A 

supplementation of commercial feed 

containing antibiotics in animals during 

maintenance can lead to antibiotic residues 

in animal-derived products (Saniwati and 

Agustina, 2015). Tetracycline is the most 

common antibiotics used in livestock 

farming, especially as feed additives due to 

having a broad-spectrum activity, readily 

available and relatively inexpensive 

(Chinchilla and Rodríguez, 2017). Hence, 

many livestock keepers might still use 

tetracycline as feed additives in animal 

production up to present. 

Many manufacturers usually use 

antibiotic compound to produce feed 

additives. However, the Government of the 

Republic of Indonesia introduced a law 

“Number 18 Year 2009, Article                                

22 Paragraph 4C” concerning “Animal 

Husbandry and Health” that banned the use 

of antibiotics as feed additives in food 

animals. This law becomes a legal basis for 

the government in limiting the use of 

antibiotics as feed additives with the aim of 

reducing antibiotic residues in animal-

derived foods, especially chicken meat. The 

irresponsible misuse of antibiotics in animal 

production might result in antibiotic 

residues in animal-derived foods, which in 

turn can lead to undesirable outcomes for 

human health, such as immune system 

disorders, reproductive disorders, allergies, 

bone marrow toxicity, nephropathy and 

carcinogenicity (Yang et al., 2016). In 

addition, consumption of antibiotic-

contaminated foods can lead to the 

emergence of antibiotic resistance, which 

can result in antibiotic treatment failure, 

extended treatment duration, increased 

treatment-related costs and increased risk of 
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death (Masrianto et al., 2019). Due to these 

negative effects of antibiotic residues in 

foods on human health, a maximum residue 

limit (MRL) in livestock products (meat, 

milk, and eggs) were introduced (SNI 01-

6366-2000). The MRL can be the basis to 

determine food safety of animal-derived 

foods for human consumption.  

 

Table 2. Concurrence of antibiotic residues in animal-derived foodstuffs in Pontianak city 

Foodstuff 
Sample 

number 

Tested compound of antibiotics 

Aminoglycoside Macrolide Penicillin Tetracycline 

Chicken meat 

1 - - - + 

2 - - - - 

3 - - - + 

4 - - - - 

5 - - - + 

Beef 

1 - - - - 

2 - - - - 

3 - - - - 

4 - - - - 

5 - - - - 

Pork 

1 - - - - 

2 - - - - 

3 - - - - 

4 - - - - 

5 - - - - 

Chicken eggs 

1 + - + - 

2 - - + - 

3 + - + - 

4 + - + - 

5 - - + - 

-:not detected; +: detected  

 

Microbial contaminants in animal-

derived foodstuffs 

All samples collected in this study 

were also analyzed for microbial 

contaminants, including total plate count 

(TPC), Escherichia coli, Coliform and 

Salmonella sp.. The occurrence of microbial 

contaminants in animal-derived foodstuffs 

in Pontianak city is presented in Table 3. 

TPC and coliform bacteria are reliable 

indicators of microbial contaminants in food 

products. As per the SNI 7388:2009, of the 

analyzed samples, 12 (100%) chicken meat, 

6 (75%) beef and 5 (100%) pork samples 

exceeded the limit for TPC (106 CFU/gram 

maximum). Five (41.67%) chicken meat and 

5 (100%) pork samples exceeded the limit 

for coliform bacteria (101 CFU/gram 

maximum) and E. coli (102 CFU/gram 

maximum). Seven (58.33%) chicken meat 

and 3 (37.5%) beef samples were positive 

for Salmonella, but none of the pork samples 

were positive for this bacterium.  

Microbial contamination can also 

occur during meat handling. Based on our 

observation, beef and pork were transported 

with pick-up trucks from the slaughterhouse 

to the market and thus, the meat migh be 

easily contaminated with microorganisms. 

Moreover, most of the observed markets did 

not have meat stalls and therefore, the sellers 

put meat on wooden tables with a plastic 

base.  

Flamboyan market was the only 

market where the sellers used porcelain to 

sell the meat. Bacteria from the air and the 

environment in the traditional markets can 

potentially contaminate meat. 

Contamination of meat with bacteria during 

slaughtering process can also occur through 
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feces, feathers, water scalding, eviscerated 

water and chiller water (Goncagül et al., 

2005; Stevens et al., 2006; Cortez et al. 

2006; Nógrády et al., 2008). 

The results of this study showed that 

the level of Salmonella sp. contamination in 

chicken meat is higher than that in beef and 

pork. This is in accordance with the results 

of the study of Minami et al. (2010) in the 

markets in Thailand (0% in beef and 48% in 

chicken) and Dallal et al. (2010) in the 

markets in Iran (20% in beef and 45% in 

chicken). Salmonella is a bacteria 

commonly found in poultry products 

(Hamphrey, 2006; Capita et al., 2003). 

Poultry are the most common sources of 

Salmonella infection for humans since they 

are intensively reared and processed on a 

large scale in order to provide a cheap source 

of meat (Corry et al., 2002). Moreover, 

poultry production in areas with a high-

density of animal population can lead to the 

spread of Salmonella between animals in a 

flock (Bhunia, 2008; Huong et al., 2006). 

 

Table 3. Microbial contaminants in animal-derived foodstuffs in Pontianak city 

Foodstuff 
Sample 

number 

Bacterium 

TPC Coliform E. coli Salmonela 

Chicken meat 

1 1,5 x 108 - - + 

2 1,3 x 107 - - - 

3 1,1 x 108 - - + 

4 1,4 x 107 - - + 

5 2,3 x 108 - - + 

6 8,1 x 107 - - + 

7 2,9 x 107 2,8 x 105 1,1 x 105 - 

8 3,4 x 108 1,8 x 105 1,1 x 105 + 

9 1,2 x 107 2,9 x 105 8,8 x 105 - 

10 7,9 x 108 1,6 x 104 1,3 x 104 - 

11 1,4 x 107 2,8 x 105 1,4 x 105 - 

12 4,9 x 107 - - + 

Beef 

1 1,8 x 108 - - + 

2 1,0 x 107 - - - 

3 7,9 x 106 - - - 

4 7,0 x 105 < 1 x 101 < 1 x 101 - 

5 9,6 x 107 - - + 

6 1,4 x 108 - - - 

7 1,5 x 108 - - + 

8 1,1 x 104 < 1 x 101 < 1 x 101 - 

Pork 

1 8,6 x 106 2,3 x 105 5,7 x 104 - 

2 1,4 x 107 8,4 x 104 2,5 x 104 - 

3 4,3 x 107 2,9 x 104 2,4 x 102 - 

4 7,3 x 107 1,2 x 106 6,1 x 105 - 

5 1,6 x 107 6,7 x 104 3,2 x 104 - 

-: not detected; +: detected 

 

Escherichia coli is a reliable hygiene 

and sanitation indicator. The possible 

reasons for more number of samples 

contaminated with Escherichia coli in this 

study could be poor sanitation and food 

hygiene. Microbial food contamination can 

occur during food processing. Unhygienic 

food handling can result in the presence of 

hazardous compounds in food, which in turn 

affect human health (Islam et al., 2015). The 

reasons for the high amount of coliform 

bacteria in chicken meat, beef and pork 

samples could be attributed to improper food 

handling, as well as unhygienic equipments 
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and environmental conditions. Based on our 

observations, the meat sellers in the 

traditional markets sold animal-derived 

foodstuffs in open spaces, which are sources 

of pollution. In addition, the use of 

unwashed knives and repeated washing of 

meat with contaminated water might have 

contaminated the meat.  

Generally, the sellers in the traditional 

markets in Pontianak city sold the chicken 

meat on wooden tables with a plastic base. 

Meanwhile, they sold beef and pork by 

hanging carcasses or put them on a wooden 

table. Moreover, Pontianak city is located on 

the equator where the daily temperature can 

reach above 30oC with a high humidity. 

These conditions can support the growth of 

bacteria, which are generally mesophyllic. 

The results of this study showed that the 

level of microbial contamination in chicken 

meat was higher than that in beef and pork. 

This might be caused by different 

environmental conditions, i.e. places to sell 

the products, selling time and market 

sanitation. Chicken meat booths were close 

to the booths which sold fish, vegetable, 

tempeh and tofu, which can potentially 

cause a cross contamination. Meanwhile, 

meat and pork booths were separated from 

other commodities. The equipments used for 

cutting the carcasses might be potential 

sources of bacterial contamination. The 

meat sellers generally used a knife to cut 

some products, not only the meat, but also 

other products, which can lead to a cross 

contamination. Furthermore, the meat were 

generally put on a wooden tables without 

packaging and hygienic conditions (Sartika 

et al., 2016). Furthermore, non-hygienic 

conditions will thereby potentially allow 

flies to act as biological vectors of 

Salmonella sp. (Afshari et al., 2018). 

The repetitive use of unhygienic 

equipments and selling foods in an open 

space can cause microbial contamination in 

foods (Laluraa et al., 2014). Selling 

foodstuffs in an open space with varying 

ambient temperature and relative humidity 

may also cause microbial contamination like 

coliform in the products sold. Coliform is 

chategorized as mesophilic bacteria that can 

grow best in an optimum growth 

temperature of 20-24ºC, but still can grow at 

temperatures of 10-45ºC. Mesophilic 

bacteria have also an optimal growth 

temperature range of 25-37ºC (Cappuccino 

and Sherman, 2014). 

Of the analyzed samples in this study, 

7 (31%) chicken meat and 3 (31%) beef 

samples tested positive for Salmonella sp., 

while none of the pork samples tested 

positive for this bacterium. High rates of 

contamination with Salmonella sp. in 

chicken meat could be due to improper food 

handling and unhygienic facilities in the 

traditional markets. AlZaabi and Khan 

(2017) reported that the spread of 

Salmonella spp. during the preparation of 

raw poultry-based foodstuffs is extremely 

difficult to prevent and therefore, strict 

precautions, such as proper food handling 

and hygienic sanitation should be 

implemented. However, in traditional 

markets, many meat sellers used a dirty 

knife for cutting raw meat and used it again 

for cutting other meat, which in turn led to 

the spread of various microbes in meat they 

sold. Furthermore, the meat were usually 

placed on the table in open spaces and 

unhygienic environments, which were 

favorable conditions for bacterial growth. 

Salmonella sp. is a group of pathogenic 

bacteria that can cause a foodborne disease 

like intestinal tract infection (salmonellosis) 

(Dominguez et al., 2002). Salmonella sp. is 

a facultative intracellular pathogen due to its 

ability to survive and replicate within 

phagocytic cells and attack macrophages, 

dendritic cells and epithelial cells (Bhunia, 

2008). Consumption of a contaminated food 

with Salmonella sp. can cause typhoid fever. 

This bacterial group is potentially zoonotic 

(Srigede, 2015). Therefore, Salmonella sp. 

is a reliable indicator of microbial 

contamination in food products. 

Unclean and poorly managed facilities 

in traditional markets may cause microbial 

contaminants in animal-derived foodstuffs 

(Zhu et al., 2014). Cross-contamination is 

also common in food sold in traditional 
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markets, particularly when a contaminated 

substance comes in contact with other foods 

(Narumi et al., 2009). Microbial 

contaminants in food products also come 

from improper storage and handling and 

contact with other contaminated substances. 

Food contaminated with bacteria upper the 

limit will be slimy and moldy with lower 

storage capacity and undesirable smells, and 

becomes harmful to human health when it is 

consumed (Lawrie, 2009). Microbial 

contamination can occur on farms, during 

transport, pre- and post-slaughtering 

handling and during selling meat in the 

markets. Improper animal care and 

management can cause microbial infections 

as well. Slaughtering activity is one the 

potential sources for microbial 

contamination. Immediately after the 

animals being slaughtered, the blood is still 

circulated through the body of an animal, so 

that the use of unhygienic equipments for 

cutting the carcass can cause microbial 

contaminants through the blood. Microbial 

contamination can also be transferred 

through unhygienic workers (Akbar and 

Anal 2014; Roccato et al., 2015) 

 

CONCLUSION 

 

The presence of antibiotic residues in 

animal-derived foodstuffs in Pontianak city, 

especially in eggs indicates that the use of 

antibiotics in chicken farming is quite high. 

Furthermore, a low level of hygiene in 

animal-derived foodstuffs, especially in 

chicken meat and beef were observed, as 

depicted by higher levels of TPC, 

Escherichia coli, Coliform and Salmonella 

sp. than the SNI 7388:2009. 
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