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     Dr. Siti Zubaidah binti Ramanoon 

 

 

Kebelakangan ini, akibat faktor pertambahan populasi dan kesedaran akan 

pentingnya penjagaan kesihatan dalam kalangan masyarakat, maka ikan telah 

diperakukan sebagai sumber protein haiwan yang lebih sihat. Oleh itu, penggunaan 

agen antimikrobial dalam penternakan ikan adalah  untuk menggalakkan 

pertumbuhan ikan yang pesat.  Selain itu, agen antimikrobial ini juga digunakan 

dengan tujuan untuk mencegah pertumbuhan tumbuh-tumbuhan herba dan penyakit 

ikan secara berlebihan. Walau bagaimanapun, penggunaan agen mikrobial secara 

sewenang,  kegagalan para penternak untuk mematuhi dos penggunaannya  dan 

tempoh menghentikan pemberian ubat antimikrobial dalam akuakultur yang tidak 
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betul boleh menyebabkan pemendapan ubat yang tidak diingini pada tisu otot ikan 

yang boleh dimakan. Sebenarnya, kebimbangan akan penggunaan antimikrobial ini 

ialah residue antimikrobial dan ketahanan antimikrobial pada bakteria akan dapat 

dipindahkan kepada pengguna yang boleh menyebabkan risiko kesihatan kepada 

masyarakat. Antara risiko kesihatan yang didokumentasikan pada manusia ialah 

kesan alergi, toksik, mutagenik, teratogenik atau karsinogenik akut atau kumulatif. 

Oleh itu, kajian ini dilakukan untuk menyiasat kehadiran residu antimikrobial  pada 

ikan siakap yang diperoleh dari pasar-pasar di Selangor. Sejumlah 30 ekor ikan 

diperoleh daripada 10 pasar iaitu tiga sampel ikan dari setiap pasar. Semua sampel 

dianalisis menggunakan ujian perencatan mikrobiologi dan menggunakan  

Eschericia coli ATCC 25922 dan Salmonella spp ATCC 14028 sebagai organisma 

ujian. Hasil kajian ini menunjukkan tiada residu antibiotik pada mana-mana sampel 

kajian. Daripada kajian ini, dapat disimpulkan bahawa daging ikan siakap dari pasar 

tempatan di Selangor tidak mempunyai bahaya residu antibiotik dan selamat untuk 

dimakan oleh masyarakat umum. 

 

KEYWORDS:  Antimikrobial residu, siakap, akuakultur, ketahanan antimikrobial  
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Over the past years, with the growing population, increasing affluence, and the 

recognition that fish was actually the healthier source of animal protein. The 

application of antimicrobial agents in fish farming has been increasingly used to 

prevent the overgrowth of herbal plants and fish diseases with addition to promoting 

the rapid growth of the fish. However, improper usage and failure to comply with 

dosage and withdrawal period of antimicrobial drugs in aquaculture could cause 

undesirable deposition of drugs in edible tissues of fish muscle. The primary concern 

regarding the usage of antimicrobial was the antimicrobial   residues   and the 
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emergence of antimicrobial resistance in bacteria that may be passes to consumers and 

cause significant health risk to public. This present study was conducted to investigate 

the presence of antimicrobial residues in Asian sea bass (Lates calcarifer) from local 

markets in Selangor. A total of 30 Asian sea bass were sample from 10 local markets 

which comprised of three samples from each market. All of the samples were analysed 

using microbiological inhibition test using Eschericia coli ATCC 25922 and 

Salmonella spp ATCC 14028 as test bacteria. The result revealed no antibiotic residues 

in any of the samples tested in this present study. It was suggested that Asian sea bass 

meat from local markets in Selangor has no antibiotic residues and considered safe for 

the consumption of public. 

Keywords:  Antimicrobial residues, Asian sea bass, aquaculture, antimicrobial 

resistance 
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1.0 INTRODUCTION  

Overview 

Fish is an important supply of food for human consumption and is known as a very 

good source of animal protein consumed by the world’s population.  Malaysian, in 

particular through a report of food consumption pattern of adult shows that fish are 

eaten in the quantity of one and a half medium of fish every day, at least once a day 

(Ahmad et al., 2008). As a matter of   fact, annual per capita consumption of fish was 

estimated to be 56kg making Malaysian the second highest after Japan, among Asian 

nations, or ranked number five throughout the world    (York & Gossard, 2004). Over 

the past year, aquaculture has grown rapidly in Malaysia which is now has become 

one of major production sector. It has seen as a way to increase local food production 

and export revenues. More culture practices are being integrated in the country in order 

to meet the demand for fish, with the main method is brackish water aquaculture 

followed by freshwater pond and marine aquaculture ( FAO, 2016 ) 

Many new species are being introduce to the country that are fit for human 

consumption. Asian Sea Bass or also known as Barramundi are one of the contributing 

species to the aquaculture sector. It is an anadromous species that can adapt to both 

freshwater and marine environment due to its euryhaline charateristics and is widely 

cultivated and marketed especially in South East Asia (Paterson et al., 2003). In order 

to meet local and global market demands, many sea bass hatcheries and farms are  
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Study Background 

The used of pesticide and antimicrobial agents in fish farming has been increasingly 

to prevent the overgrowth of herbal plants and fish diseases with addition to promoting 

the rapid growth of the fish (Ibrahim et al., 2010). Antimicrobial drug is defined as an 

agent that is used to kill micro-organism or suppress their multiplication growth and 

these agents can be grouped into antibiotics, antifungals, antiprotozoal, and antiviral 

drugs. Antimicrobial drugs have been very beneficial for human and veterinary 

healthcare. These drugs are either used as therapeutic treatment individually or as 

prophylactic treatment against the onset of certain disease. Fluoroquinolones, 

tetracyclines, penicillins, sulphonamides and other antibiotics, exhibiting activity 

against both Gram‐positive and Gram‐negative bacteria, are widely used for the 

treatment and prevention of diseases in fish (Rasheed et al., 2014). 

 

Over the last decades, there has been a concern over the problem of antibiotic 

resistance in human pathogen. The concern has been directed to the use of antibiotic 

in food producing animal especially due to its possible impact on human health. 

Improper usage and failure to comply with the instruction (dosage and withdrawal 

period) of antimicrobial drugs in aquaculture could cause undesirable deposition 

of drug residues in edible tissues of fish muscle which could create public health risks 

to the consumers (Mensah, 2014) even after harvesting and sold in markets. Studies 

have shown wide variety of antimicrobial used in large amounts could result in 

accumulation of residues in aquaculture products, which can eventually 

lead to a series of adverse effects on human health (Manage, 2018). Among the health 
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risk documented in human is acute or cumulative allergic, toxic, mutagenic, 

teratogenic or carcinogenic effect (Olatoye & Basiru, 2013) 

 

Also, indiscriminate use of antibiotic can promote the emergence of drug 

resistant microorganisms known as antimicrobial resistant (AMR) even if it  

presents at levels well below regulatory limits. Frequent antibiotic usage over 

long periods of time puts selective pressure on bacteria by killing susceptible 

bacteria, allowing antibiotic-resistant bacteria to survive and multiply. Misuse, 

overuse and administering antibiotics to animals without professional prescription 

are all linked to AMR.   Moreover, monitoring programme of antibiotic residues that 

has been implemented by Department of Veterinary Services (DVS) since year 2013 

were only extensively involved species such as poultry, bovine, porcine and 

goat/sheep (Hassali et al., 2018). The application of antimicrobials in aquaculture 

sector is largely undocumented and unregulated. The possibility of unaccepted 

residues in the products may be more likely to occur.  

 

In Asia, sea bass production that are sold in local markets that are for public 

consumption does not limited to aquaculture only but also caught from the wild. This 

might lead to no antimicrobial being used directly on the fish if it is caught in the wild. 

Despite this, wild aquatic animal could still be exposed to resistant bacteria or 

antibiotic residue from the environment based on study of (Hansa & Halden, 2015), 

which could potentially lead to accumulation of residues in fish edible part.  Hence, 

even though the fish are not directly exposed to the antimicrobial agents, the 

possibility for the occurrence of residues in wild Asian sea bass cannot rule out. 
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Justification  

Global development and the usage of antimicrobials in livestock farming (milk, meat 

animals and poultry) are well documented. As for borderline information regarding 

the usage of these drugs in aquaculture, further investigation is required to assess the 

exact quantities of antibiotics were used. 

Currently, there is no data regarding the antimicrobial residues of locally consumed 

sea bass  in Selangor. The risk of drug residue effect may be higher if the trend of 

abuse and misuse of drugs is left unchecked. Thus, method in detecting antimicrobial 

residue has been developed and practiced worldwide to ensure the safety of food is 

essential to prevent and control problem related to health and safety of public. 

Accordingly, the present study is to investigate the occurrences of antimicrobial 

residue in edible fish part of sea bass sold from local markets that are direct for human 

consumption.  This is to illustrate the responsibilities of farmer to strictly follow the 

right procedure for harvesting the fish and to raise awareness to public regarding the 

health threat from the consumption of these antimicrobial residues.   

 

OBJECTIVE 

To determine the presences of antimicrobial residues in Asian sea bass collected from 

local markets in Selangor.  

HYPOTHESIS  

Null hypothesis: There is no antimicrobial residues in Asian sea bass sold from selected 

local markets in different district in Selangor.  
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Alternative hypothesis: There is antimicrobial residues in Asian sea bass sold from 

selected local markets in different district in Selangor.  

2.0 LITERATURE REVIEW  

 

2.1 Aquaculture in Malaysia 

The term aquaculture refers to farming of aquatic organism including fish, mollusc, 

crustaceans and aquatic plants. Aquaculture in Malaysia began in 1920’s, where it 

quickly developed and becoming important activity with annual growth rate of about 

10 percent in the last 5 years. Several culture practices were being integrated in the 

country such as marine aquaculture and freshwater pond aquaculture but brackish 

water aquaculture is the main practice in Malaysia as shown in Figure 1. A large range 

of species, including freshwater species, shellfish and marine finfish are being 

cultivated (FAO, 2004) 

 

(FAO, 2016) 

Figure 1 shown types of aquaculture practices in Malaysia and their 

productions from (1980-2015) 
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2.1.1 Cage culture  

 

In Malaysia, cage culture is a well-established grow out production system, where the 

marine fish are reared in floating net pens (Kechik, 1995). This type of culture system 

uses existing water resources in the offshore, lagoon or in brackish river water where 

the uses of cages allows water to pass freely between the enclosed sea bass.  Most 

farms in Peninsular Malaysia fed the sea bass with trash fish and uses the traditional 

cage system where it is made from wood (Aripin et al., 2020). 

2.1.2 Pond culture  

 

Pond culture is standard intensive farming production system that were developed 

since the early 1980s, due to problem that arise from the traditional cage culture 

systems such as limited sites for cage culture production.  In this intensive system, 

water is maintained in an enclosed area by artificially constructed pond where the sea 

bass is reared and were built in a way that the brackish water from river or ocean can 

access (Aripin et al., 2020). The ponds may be filled with canal water, rain water or 

from other water resources.  

2.2 Asian sea bass 

Lates calcarifer commonly known as giant sea perch, Asian sea bass or barramundi 

can be found in the tropical and subtropical region of Asia- Pacific such as Thailand, 

Indonesia and Singapore. It is a popular aquaculture fish that have high economic 

value. Due to its as hardy and euryhaline characteristics, it is deemed as suitable 

species for saline water and freshwater aquaculture.  Sea bass production has grown 

exponentially over the past decade following the success of private hatcheries. In 
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Malaysia, Asian sea bass has been reported as the highest cultured marine fish 

(Kandan, 2015).   

According to (FAO, 2006), the characteristics that make sea bass as an ideal species 

for aquaculture is due to (i) it is a relatively hardy species that have wide physiological 

and crowding tolerances (ii) female fish provides plenty of material for hatchery 

production of seed due to its high fecundity traits (iii) relatively simple hatchery 

production of seed (iv) they feed well on pelleted diets, and juveniles are easy to wean 

to pellets and (v) in six months to two years.  Sea bass can grow rapidly reaching a 

harvestable size (350 g – 3 kg). 

2.3 Bacterial disease associated with cultured sea bass 

Several bacterial disease have been reported in sea bass cultured. Some of the studies 

are Streptococcus iniae infection (Bromage & Owens, 2002 ) that causes severe losses 

to marine cages barramundi in Australia , Pseudomonas anguiliseptica possible agent 

that cause mass mortality in marine caged reared sea bass in southern Peninsular 

Malaysia ( Nash et al., 1987), Vibrio harveyi that causes vibriosis to open net cages 

sea bass in Sabah (Ransangan, Mohammad & Al-Harbi, 2012), Aeromonas hydrophila 

that causes symptoms of hemorrhagic septicaemia in Istanbul (Dinçtürk, Tanrikul & Çulha, 

2018) , Columnaris disease caused by Flavobacterium columnare  and various bacteria 

that could cause bacterial gill disease in sea bass (FAO, 2006).  All of these disease 

could be link to the used of antibiotic in aquaculture as treatment.  
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2.4 Food borne pathogen  

2.4.1 Escherichia coli 

 

Escherichia coli are gram-negative bacilli belong to Enterobacteriaceae. They are 

rod- shaped and arranged in chains or pairs (Sajid et al., 2016). Escherichia coli is the 

most frequently found facultative anaerobic bacteria species in the microflora of 

gastrointestinal tract in human and animals. They are typically a harmless microbe 

however it is also a medically important species that causes a number of serious 

illnesses reported. Antibiotic resistance in E. coli is of particular concern as it could 

cause treatment of bacterial infections more difficult in terms of longer hospitalisation 

and high treatment cost (Rasheed et al., 2014). 

2.4.2 Salmonella spp. 

 

Salmonella spp. is a gram negative, facultative anaerobic bacillus species belonging 

to the Enterobacteriaceae. The pathogen is ubiquitously present in the human food 

chain, and is frequently associated with outbreaks of foodborne disease. Antibiotic 

resistance in foodborne pathogens such as Salmonella spp. is a major concern for 

public health safety (Nair et al., 2018). Many studies have been reported that these 

non-typhoidal Salmonella spp. causes the highest number of illnesses, 

hospitalizations, and deaths associated with foodborne illness (Scallan et al., 2011) 

which in turn cause a life threatening situation in human if already acquire the 

resistance bacteria.  
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2.5 Antimicrobial  

2.5.1 Definition of antimicrobials  

 

The main groups of veterinary medicinal products are antimicrobial that are used since 

1950s to treat bacterial infectious disease in both food producing animals and also 

companion animals (Mensah, 2014). Antimicrobial drug is defined as an agent that is 

used to kill micro-organism or suppress their multiplication growth and these agents 

can be grouped into antibiotics, antifungals, antiprotozoal, and antiviral drugs. 

Antibiotics can be derived from natural sources or have synthetic origin (Asma, 2017). 

These drugs act by selectively inhibit the cell wall synthesis and other membranes 

involves, the synthesis of macromolecules and the activity of enzyme in prokaryotic 

cells (Guardabassi & Courvalin, 2006) . They are administering in order to prevent or 

to treat infectious disease that could cause significant morbidity and possible 

mortality.  

 

2.5.2 Antimicrobials use in Aquaculture  

 

Due to integrated farm system of aquaculture, the animals are reared in a group , 

indoors and often have very high stock densities that could increase the risk of 

disease outbreak (Mensah, 2014). This is because the organism is continuously 

stressed in terms of environment, salinity, feeding and management of the farms.  In 

order reduce the fast spread of diseases, a wide range of medication are prescribe 

including vaccines, antibiotics, anti-parasites, antifungal agents, and 

immunostimulants (Wardle and Boetner, 2012). In the aspect of veterinary medicine 

and animal husbandry, the three types of treatment includes preventive therapy 
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(prophylaxis) where the drugs is given to the animals when the chance of animals 

getting the disease is high, therapeutic treatment that were given to already sick 

animals and metaphylaxis which is giving drugs to a group of animals in advance of 

an expected disease outbreaks (Labro, 2012). 

In aquaculture, antibiotic is usually incorporated in feeds, often as bath and a rarely 

through injection as it is time consuming and require labour work. Blinding 

antibiotic with specially formulated fish feed that are either added during 

manufacture or surface-coated onto pellets by the farmer itself or manufacturer is 

the most well-known route of antibiotic in fish. Many of these antibiotic contain 

stable chemical compounds that are not effectively metabolized by fish and remain 

active where they largely pass into the environment after being excreted in faeces 

and urine (Amsah, 2017). About 75 percent of the antibiotics that were fed to fish 

are estimated to be excreted into the water. The studies also reported that there is 

considerable amount of antibiotic accumulating in the sediments at the bottom of the 

farm as antibiotic will also be loss to environment through undigested waste feed 

falling (Burridge et al., 2010). Malaysian Action Plan on Antimicrobial Resistance 

(MyAP-AMR) 2017-2021 Report, data regarding antimicrobials usage in 

aquaculture is still limited. At present, there is no register or list of the permitted 

antibiotics to be used by the aquaculturist in Malaysia. Off-label use of 

antimicrobials may be significant and may also result in the use of a wider range of 

agents.  
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2.5.3 Effect of improper antimicrobials use  

 

It is well known that in the process of food producing animals, the extensive use of 

antimicrobials has led to the spread of antimicrobial resistant bacteria and resistance 

genes due presence of residues in the animal’s product (Baquero, Martínez, & Cantón, 

2008). Unethical used of these drugs in animal production has led to the emergence of 

resistant bacteria which possess risk to public health as these genes can be transmitted 

to human through environment, food consumption or by direct contact with the 

infected meat (Vishnuraj et al., 2016). These resistant bacteria genes and antimicrobial 

residues have been detected in many studies in living chickens, bovines, and fish as 

well as in related food products. 

 

2.6 Antimicrobials residues 

Definition of drug residues is used to describe under certain circumstances the amount 

of medication used can be distinguished in tissue after the drug has been discontinued 

(Burgat-Sacaze, Delatour, & Rico, 1981). In veterinary drug contexts, antimicrobial 

residue is used to describe the extensive use antimicrobials drug in aquaculture for the 

treatment of bacterial disease that may result in deposition of their residues in edible 

tissues which could hamper public health to some extents (Barman et al., 2017 ). 

 

2.6.1 Antimicrobials residue in seafood product 

 

Previous studies have proven the occurrences of antimicrobial residues from 

aquaculture product sold from the markets.  Barman et al., (2018) reported that, 

oxytetracycline residues were detectable from five samples out of 24 tilapia sold in 
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local markets in Bangladesh. The reports also state 19 of the samples have detectable 

residues that were lower than limit of detection according to the European 

Commission. However, long term presence of high level oxytetracyclines could be a 

potential hazardous for public health. Another report from United States, five out of 

47 antibiotics were detected in grocery bought seafood product (Hansa & Halden, 

2014).The most commonly detected antibiotic compound is oxytetracycline. One 

study in Gaza , Palestine detect residues from fish in local markets that are direct for 

human consumption (Amsa, 2017 ) . The most detected antibiotic residues were 

aminoglycosides  in sea bream, red tilapia and Nile tilapia. followed by tetracyclines 

in sutchi catfish fillet and negative results for β-lactams and macrolides. 

In Malaysia , one study was done  to assess the chemical risk assessment from farm to 

table of freshwater aquaculture product. The study  found that only 5.8% of fish 

sample collected directly from farms have low level of detectable residues. Antibiotic 

residues were not detected in all 240 (100%) of samples taken from markets and food 

premises. This report conclude that there is very low risk of antibiotic residues in 

freshwater aquaculture fish which are sold at markets in Malaysia (Ibrahim et al., 2010 

). Study were also done to assess residues in catfish in Nigeria. According to (Olatoye 

& Basiru, 2013 ), the study conclude that catfish consumed in Ibadan, Nigeria has 

appreciable amount of residues that could cause antibiotic residue risks and food safety 

consequences. 
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2.6.2 Effect of antimicrobial residues to human  

 

The existence of antibiotic residues in food stuff can pose hazards to human health by 

altering the intestinal microflora through the emergence of resistant strains to 

commonly used antibiotics and promoting the development of acquired resistance in 

pathogenic enteric bacteria (Amsah, (2017). In susceptible individuals, these residues 

can cause detrimental effect such as acute or cumulative allergic, mutagenic, toxic, 

teratogenic or carcinogenic effect when they eat meat that contain antibiotic residues. 

In addition ,  other than health problem concerning the transfer of antibiotic resistant 

strains of bacteria to the human beings,  the major pathological effects produced by 

antibiotic residues in food include immunological effects, autoimmunity disorders, 

arcinogenicity especially due to sulphamethazine, oxytetracyclines, and furazilidone, 

mutagenecity, nephropathy due to gentamycin, hepatotoxicity, reproductive, 

disorders, bone marrow toxicity due to chloramphenicol and allergy due to penicillin 

(Nisha, 2008). 

 

2.7 Withdrawal period 

Unethical use of antimicrobials in animal production leads to development of resistant 

bacteria 

and which later transmit to human through food, environment or by direct contact 

through affected meat. In order to protect the safety of public health, withdrawal 

periods for such compounds when using in animal production were established, 

Withdrawal period is a time between the last dose of antibiotic given to food animals 

and consumption of food animals or food derived from it. These period need to be 
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mentioned and take noted for every antimicrobial used in food producing animals. 

(Marangunich et al., 2003) 

 

2.8 Antimicrobial resistance  

Antimicrobial resistance (AMR or AR) is the ability of a bacterium to resist the effects 

of the antimicrobial that previously it was sensitive to. Antimicrobial resistance is an 

increasing problem for both human and veterinary medicine (Witte, 1998). There are 

many factors that can lead to AMR such over-prescribing of antibiotics, the intake of 

antibiotics prescribed are not taken based on the regime, overuse of antibiotic in 

especially in aquaculture due to overcrowded fish where the outbreak of diseases can 

happen.  These factors will lead to selection pressure of antibiotic use in aquaculture 

(Marshall & Levy, 2011). The effect of the increasing selection pressure is worrying 

as it causes only a limited number of approved drugs are available (Pham et al., 2015). 

The misuse, overuse and also given without professional prescription of antibiotic 

might be one of the driven factors for AMR emergence that results in the ability of the 

organism to resist the effect of the antimicrobial agent (WHO, 2015). The principle of 

this can be due to exposure of organism towards the different types, concentration, and 

frequencies to the antimicrobial agents.  The misuse of prophylactic agents is popular 

in developing countries in particular due to the lack of information, guidance on the 

proper use of antibiotics to the farmers and effective rules regulating the 

administration of antibiotics used in aquaculture (Olatoye & Basiru, 2013).  
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Those resistant-antibiotic bacteria can be transmitted to human; (i) via direct contact 

with animals, (ii) by environment spread via water stream and soil and in most cases 

(iii) consumption of animal based food product (Kane, 2012). The resistant bacteria 

could then cause disease that is difficult to treat in humans and may also transfer the 

resistant gene to some other human pathogens. The main problem of antibiotic 

resistant in human and animal population is ineffective antibiotic therapy against 

causative pathogen during disease course which at times severity is hasten by intruders 

of more virulent agent consequent to untreatable infection (IFT, 2006).  

 

 

2.9 Screening technique to detect antimicrobial residues 

Screening of antibiotic residue in edible animal products are of great concern to 

regulatory agencies and consumers, therefore, reliable screening method for rapid, 

selective detection of these residues are necessary to ensure food safety. Generally, 

there are 6 types of methods in detecting the antibiotic presence in food product which 

are; (i) microbial inhibition assay (ii) microbial receptor assay (iii) enzymatic 

colorimetric assays (iv) receptor binding assay (v) chromatographic methods and (vi) 

immunoassays. (Biswas et al., 2009). 
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2.9.1 Microbial Inhibition assays 

 

 Microbial inhibition assay were the earliest methods used for detection of antibiotic 

residues and still widely used. This test is cost effective and able to cover broad 

spectrum of antibiotic (Pikkemaat, 2009). The two main test format consist of tube 

test and plate test. Tube test are integrated with dye indicator and supplemented with 

a pH, causing colour change when acid is produced by live test microorganism 

(Vermont et al., 1993). Thus, absence or delayed colour change is highly suspicious 

for antibiotic residues contaminant. The theory of a plate test is that the samples of 

interest is applied on top of a layer of inoculated agar or in wells in the agar. Bacterial 

growth will turn the agar into an opaque layer, which if the samples contains 

antimicrobial substances will result in clear growth-inhibited area around the sample. 

Suspected positive cases will result in formation of inhibition zone on the bacterial 

cultured plate due to inhibitory effect of antibiotic in sample towards the 

microorganism  (Karrauan et al., 2009). However, the limitation of agar diffusion tests 

is that the results are usually obtained only after an overnight incubation. It is also 

necessary to make reference that all positive results were with unknown antimicrobial 

substance, because this method does not allow differentiation of the type of drugs 

(Pavlov et al., 2009).  
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3.0 MATERIAL AND METHOD  

3.1 Sea bass (Lates calcarifer) fish sampling  

 A total of 30 Asian sea bass were sample from 10 local markets in Selangor from 18th 

until 27th August 2020. The sample were transported in a cooler box to Bacteriology 

Laboratory of Faculty Veterinary Medicine for analysis. The sample were kept in 

freezer at -20°C for two hours before sample processing for better handling and 

processing of the samples. Approximately 2 mm thick and 10 mm diameter fish meat 

samples were sliced into a disc shape using a scalpel blade. 

3.2 Detection of antimicrobial residue in sea bass (Lates calcarifer) fish 

 

The detection of antimicrobial residues in fish meat samples was done by using 

microbial inhibition technique describe by Babapour et al., (2012) with some 

modification in terms of antibiotic used as controls and the test organism. Eschericia 

coli ATCC 25922 and Salmonella spp ATCC 14028 were obtained from Bacteriology 

Laboratory and used as test organism. Bacteria suspension were made by culturing 

one or two colonies of the test bacteria into a 5ml of nutrient broth respectively for 24 

hours at 37°C. Then the suspension were compared with 0.5 McFarland Standards 

with concentration of  1.5 x10 8 / ml (Soepranianondo & Wardhana, 2019). A sterile 

swab was dipped into the suspension tube. The swab was rotated against the side of 

the tube to remove excess fluid and were then inoculated the dried surface of a MH 

agar plate by streaking the swab three times over the entire agar surface. The plate was 

rotated approximately 60 degrees each time to ensure an even distribution of the 

suspension. 
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Three fish meat were placed on the surface of inoculated agar medium. Kanamycin 

30µg and doxycycline 30µg were also included as control. The plates were incubated 

at 37°C for 24 hours and later were visually analysed for the presence of inhibition 

zone. Complete inhibition zone not less than 2mm in diameter around the fish meat 

samples were suggested of  positive result (Karrauan et al., 2009 ). 
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4. 0 RESULT 

All fish meat samples tested using the microbiological inhibition test assay were 

absent of inhibition zone.  Positive control clearly showed inhibition zone surrounding 

antibiotic disc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Picture of microbial inhibition technique showed inhibition zone surrounded 

kanamycin 30µg and doxycycline 30µg on agar surface inoculated with Escherichia 

coli ATCC 25922. No inhibition zone observed around fish meat sample. 
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Figure 2. Picture of microbial inhibition technique showed inhibition zone surrounded 

kanamycin 30µg and doxycycline 30µg on agar surface inoculated with Salmonella 

spp ATCC 14028. No inhibition zone observed around fish meat sample.  
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5.0 DISCUSSION  

 

Antibiotic residues presence in food primarily as a consequences of therapeutic 

treatment for animals or animal feed supplementation. The presence of these residues 

has captured the attention of local, national and international public health 

organisation as it possess a public health risk concern. When human consume a large 

quantity of the fish and fish product that have been exposed to antibiotic contaminant 

may lead to detrimental changes in intestinal microflora and in susceptible person 

could create immunological response reactions (Mottier et al., 2003). 

 

The present study used microbiological inhibition test which were the earliest methods 

used to detect antibiotic residues from meat samples such as poultry and cattle but are 

still widely used. This is because this method is very cost effective, simple to perform 

and have the characteristics to cover entire antibiotic spectrum within one test 

(Pikkemaat, 2009). However the disadvantages of these method is that if there is a 

inhibition zone surrounding the meat samples, it cannot tell whether the detected 

residues concentration were either above or lower than maximum residue limits 

(MRL), which is the amount of residues permitted in animal food product . This 

method also unable to identify the types of drug residues presence in the samples 

(Pavlov et al., 2009).   

 

In this study, the antibiotic residues of fish meat were examined to investigate the 

presence of antibiotic residues of Asian sea bass ( Lates calcarifer) presented for direct 
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human consumption in the local markets of Selangor. This study is to determine 

whether fish consume from local markets are safe to be consumed and do not possess 

public health risk.  Asian sea bass was selected due to its popularity and high demands 

especially from hotels, catering and restaurant.  From the experiment conducted, there 

were no antibiotic residues presence in all 30 (100%) samples taken from local markets 

in Selangor. This situation suggests that there is very low risk of residues in Asian sea 

bass fish which are sold at markets. These findings correlate with Ibrahim et al., 

(2010), where they also asses chemical risk in freshwater fish  namely red tilapia 

(Oreachromis sp. red hybrids), keli (Clarias spp.) and patin (Pangasius sutchii)]. The 

result showed that there were no pesticide and antibiotic residues in all 240 (100%) of 

samples taken from markets.  These study also indicate that there is very low risk of 

antibiotic residues in freshwater aquaculture product which are sold at markets in 

Selangor. The no antibiotic residues detected in these study could be due to the source 

of Asian sea bass in the market itself. Mainly, there were three main origin or source 

of Asian sea bass in the market in Selangor. The fish could be originated from 

aquaculture farm that are antibiotic- free as the prevalence of antibiotic usage in 

aquaculture Malaysia is still low. This mean that the farmers does not used any 

remedial drugs in the fish farms to control disease.  

 

As Malaysia fisheries sector is still depending on caught fish to meet the demand of 

consumers, these Asian sea bass sold in markets could be wild caught fish which 

makes them less likely to be exposed to antibiotic contaminant. However, we cannot 

completely rule out the occurrence of antibiotic residues in wild fishes as there a study 

that have been reporting these phenomena.  
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 Oxytetracycline residues have been detected in wild caught shrimp imported from 

Mexico Done & Halden, (2014) This could be due to possibility of cross 

contamination that occur during handling, processing and packaging.  These residues 

could also originate from the uptake of drugs from coastal waters and sediments 

impacted by raw and treated wastewater inputs (Kim & Carlson, 2007).  Wild fish 

could be exposed to these antibiotic residues through eating the left-over food pellets 

from the marine fish farm which are medicated with antibiotic (Vignesh et al., 2011). 

Many research has confirmed that these wild fish do ingest the residual feed pellets 

that lead to passing of these residues. Study found that tetracycline and quinolones 

residues was detected in wild fishes capture in aquaculture areas (Ten dencia et al., 

2001). 

 

Another source of Asian sea bass is from commercial farm that practiced antibiotic as 

prophylaxis or preventive measure of herd health. However, no positive antibiotic 

residues among the sea bass samples found in this study could be attributed to the local 

farmers follow the recommended procedures for using antibiotics in terms of dosage 

and routes of antibiotic at their fish farms and they are aware regarding the withdrawal 

period that can ensure there is no residues left in fish before harvesting the fish to be 

sold in markets for direct human. Antibiotic residues were not detected in this present 

study. Therefore, it was suggested that Asian sea bass that was sold in selected local 

markets in Selangor are safe to be consumed. 
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6.0  CONCLUSION  

The result of the study showed that there were no antimicrobial residues found on all 

30 Asian sea bass fish samples collected from 10 markets in Selangor. It can be 

concluded that the Asian sea bass that are sold in local markets in Selangor was free 

to antibiotic residues. However, taking into account the short duration of sample 

collection and limited number of samples, the total assumption of antimicrobial 

residual substances in this project may not truly reflecting the whole scenario. Regular 

and comprehensive surveillance of antibiotics in food would decrease the likelihood 

of getting the resistance through the digestion of contaminant in long period of time. 

Also, monitoring the attitude of the food producers (example the farmers) 

administering the antibiotics in food product is a must to control the residues and other 

adultery contaminant.  

 

 

RECOMMENDATIONS 

 

In the future studies, it was suggested to detect the presence of antimicrobial residues 

in the farm level as the small amount of antibiotic residues which may exist in fish at 

the farm level may be totally dissolved by the time they arrive at markets.  The 

microbiological inhibition test method is one of the alternative ways to detect 

antibiotic residues.  More sensitive and specific methods can be implemented in the 

future such as liquid chromatography or the commercial test kit to detect antibiotic 

residues in fish meat. 
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