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Food safety management of imported fishery products in Thailand: 
antibiotic standards and case study of enrofloxacin contamination in 

imported Pangasius catfish

Abstract

The aim of this study was to assess food safety management of fishery products imported 
into Thailand and identify lessons learned and key challenges based on observation, in-depth 
interviews, and data review from involved Thai government authorities. In addition, enrofloxacin 
antibiotic residues in imported Pangasius catfish were also investigated and analyzed by 
extraction process and liquid chromatography coupled with tandem mass spectrometry. 
Results revealed that there were many key challenges that involved government authorities 
of Thailand, and stakeholders must pay serious attention to the need for improvement. The 
key challenges suggested in this study were that the specific import documents of Thailand 
should be revised; many on-site test kits should be developed for real-life application so as 
to reduce cost and time; and food regulations should be updated and clarified, especially 
in terms of antibiotic contamination in food, for more efficient management. Moreover, no 
efficient traceability system is currently established in Thailand, resulting in difficult operation 
and management of a practical food monitoring system. Consequently, if no new measures 
or appropriate management procedures are developed to cope with these issues, it is possible 
that fishery products contaminated with various concentration levels of hazardous substances 
might be increasingly imported into Thailand in the future. The results showed that 14 out of 90 
imported Pangasius catfish samples collected from around Thailand were contaminated with 
Enrofloxacin in the concentration range of 6.4–11.3 µg/kg, indicating that some contaminated 
fishery products were widespread in domestic markets, and legally so due to lack of regulation.  

Introduction

Nowadays, one of the foundations of sustainable 
development in modern society, food security, has 
been playing an increasing role, particularly given the 
growth of the population around the world (Kang et 
al., 2009; Ahmad et al., 2014). Not only production, 
but food distribution and processing are also issues 
which are of increasing importance to food security. 
New management and methodologies have been 
established for optimization approaches (García-
Flores et al., 2015). Many countries have paid 
more attention to food safety management and have 
established measures as a tool for solving problems 
and coping with unusual situations. For instance, the 
Food Safety Commission of Japan was established 
to respond to food-borne accidents and emergencies 

(Food Safety Commission of Japan, 2012), and 
a traceability system has been efficiently used to 
investigate contaminated products in the European 
Union (European Commission – Directorate General 
for Health and Food Safety, 2007b; Department 
for Environment, Food and Rural Affairs and 
HM Revenue and Customs of UK, 2012; Finnish 
Food Safety Authority Evira, 2014). The EU’s 
successful import system served as the model for the 
development of Canada’s import system (Canadian 
Food Inspection Agency, 2013). 

Fishery products are imported into Thailand from 
several Southeast Asian countries, with Pangasius 
catfish products constituting the highest percentage of 
imported freshwater fish products in 2012 (Fisheries 
Foreign Affairs Division, 2013). To maintain a 
high level of fishery production, some chemicals 
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have to be used for aquaculture. Antibiotics are 
one of the pharmaceutical classes widely used as 
veterinary drugs for growth promotion and disease 
prevention in aquatic animals (Kümmerer, 2009); 
specifically, enrofloxacin (ENR) is one of the 
quinolone antibiotics which has been popular for 
use in catfish culture (Rico et al., 2013), such as at 
Pangasius catfish farms in the Mekong Delta (Chau 
et al., 2013). However, extensive use (or overuse) 
of antibiotics is the primary factor in the increase of 
antimicrobial drug resistance in foodborne pathogens 
(Polk et al., 2004;  Hu et al., 2007). The development 
of drug resistance could also be due to the use of 
low-quality antibiotic products which do not meet 
the content standard, and consequently difficulty 
maintaining an appropriate therapeutic level during 
treatment (Farah et al., 2016), as well as using 
antibiotics to treat some diseases in a manner that 
could be described as careless or irresponsible. Lack 
of knowledge and poor management are among the 
causes of antibiotic contamination in aquatic animals 
and the environment (European Commission – Food 
and Veterinary Office, 2009; Currie et al., 2011).

Reports of antibiotic contamination in imported 
fishery products in Thailand have never been 
published (Food and Drug Inspection Office, 2013). 
However, they are available in some other countries. 
For example, prohibited antibiotics were recently 
found in frozen Pangasius catfish fillets imported into 
the European Union (EU) (European Commission – 
Rapid Alert System for Food and Feed, 2015). The 
reason why antibiotic contamination of imported 
fishery products in Thailand has never been reported 
is presumably that no one is aware of the presence of 
antibiotic residues or interested in this issue because 
of a lack of official regulations (Food Control 
Division, 2007).

To better understand the current situation in 
Thailand regarding food safety of imported fishery 
products, an assessment of food safety management of 
imported fishery products was conducted. A primary 
aim of this study was to identify key challenges 
and lessons to be learned concerning food safety 
management of imported fishery products. Antibiotic 
contamination of imported Pangasius catfish was also 
examined using liquid chromatography coupled with 
tandem mass spectrometry (LC-MS/MS technique), 
with enrofloxacin chosen as the antibiotic of interest.

Materials and Methods

Data collection
Primary and secondary data were collected to 

analyze the current situation of Thailand’s import 

system of fishery products. Primary data were the 
deep data that were not appeared on any documents 
or internet. In this study, primary data included 
observations and in-depth interviews, as well as 
information concerning the role and responsibilities 
of the Fish Trade Inspection Section Office and 
the Food and Drug Inspection Office. Import and 
export statistics were collected from involved Thai 
government authorities, i.e. the Fish Trade Inspection 
Section Office (Fishery Patrol, Department of 
Fisheries, Ministry of Agriculture and Cooperatives), 
Bangkok Port Customs Bureau, Laem Chabang Port 
Customs Bureau, Ladkrabang Cargo Control Customs 
Bureau (all under the Customs Department, Ministry 
of Finance), and the Food and Drug Inspection Office 
(Food and Drug Administration, Ministry of Public 
Health). Secondary data were the data which had 
been collected and published on media or documents 
by relevant government authorities. In this case, 
secondary data, which consisted of statistical reports 
on Pangasius catfish imports in 2010–2013, and 
Thailand’s import and export of freshwater fish 
with ASEAN countries, were in turn collected from 
available information published by those relevant 
government authorities.

This research specifically focused on the 
traceability system implemented by Thailand’s 
Food and Drug Administration, which is the major 
authority responsible for import licensing in relation 
to food quality. The established import system of the 
EU served as a benchmark for comparison because of 
its success. Through this process, key challenges of 
the import system for fishery products for Thailand 
were eventually identified.

Sample collection
Pangasius catfish was chosen as a case study 

because it is imported into Thailand in significant 
quantities (Fish Trade Inspection Section Office, 
2014). To determine which places in Thailand the 
contaminated Pangasius catfish products imported 
from other countries were distributed to, 90 samples 
samples of imported Pangasius catfish products 
were purchased from shops, convenience stores, 
department stores and shopping malls located in 63 
provinces around Thailand during the period from 
April to July 2014, as represented in Figure. 1. Thirty 
fish samples were collected from the Bangkok area 
and perimeter (5 provinces in total), and 60 fish 
samples were collected from 58 provinces around 
Thailand. Many people live in the greater Bangkok 
area, and many supermarkets, stores and department 
stores are located there. Additionally, this area is not 
far from the ports through which the fish products 
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were imported. Therefore, more fish samples were 
collected from this area than other regions. To ensure 
that all Pangasius catfish samples were imported 
products, specific data were recorded based on 
information from the packaging labels. Fish samples 
were packed with ice in a strong plastic box prior 
to transportation, and then kept in a freezer (−20oC) 
after arriving at the laboratory.

Antibiotic determination
Enrofloxacin was selected for studying antibiotic 

contamination due to its widespread use in catfish 
aquaculture (Rico et al., 2013). Fish samples 
were extracted based on an antibiotic extraction 
method from fish tissue adapted from Dasenaki and 
Thomaidis (2010). The samples were homogenized 
and extracted by acetonitrile, methanol and a small 
amount of formic acid. Vortex shaking, ultrasonic 
extraction and centrifugation were then applied 
sequentially to obtain the supernatant, which was 
evaporated to dryness under a nitrogen steam at 40oC. 
After that, the residue was reconstituted in 0.40 mL of 
0.2% aqueous formic acid. Finally, the concentrated 
liquid was analyzed by liquid chromatography 
coupled with tandem mass spectrometry (LC-MS/
MS). All samples were analyzed immediately after 
the extraction steps. The mobile phase of component 
A was methanol with 10 mM formic acid, while the 
mobile phase of component B was ultrapure water 
with 10 mM formic acid. A C18 HPLC column 
was used for enrofloxacin separation. Instrumental 
calibration was carried out to detect enrofloxacin 
at seven concentration points of the solution in a 
range of 0–200 µg/L. The results of linearity, method 
detection limit (MDL) and recovery percentages of 
enrofloxacin are summarized in Table 1. The MDL of 
enrofloxacin were calculated by using three times the 
basis of the minimum accepted value of the signal-

to-noise ratio (S/N); the results were 1.04 µg/kg 
for enrofloxacin. In a concentration range from 0 to 
200 µg/L, the R2 of enrofloxacin standard solution 
was 0.9974. MS/MS detection was performed on an 
Agilent 6400 Triple Quadrupole mass spectrometer, 
with the ESI source operating in the positive 
ionization (PI) mode (Jansomboon et al., 2016). 

Results and Discussion

Overview of Thailand’s import system for fishery 
products, and key challenges 

Dealers who intend to import fishery products 
from any country into Thailand have to wholly 
understand the procedures which are outlined under 
the regulations of the Fisheries Act, B.E. 2490 
(1947), Animal Epidemic Act, B.E. 2499 (1956), 
Food Act, B.E. 2522 (1979), Wildlife Preservation 
and Protection Act, B.E. 2535 (1992), and Customs 
Act, B.E. 2469 (1926). Briefly, importers are 
required to submit detailed documents about the 
transaction to the appropriate government agencies: 
the Customs Department, Food and Drug Inspection 
Office, and the Fish Trade Inspection Section Office. 
Once the target products are transported to the port, 
documents and imported products are then checked 
by the related government agencies, verifying that 
all imports are in accordance with regulations. If no 
problems are discovered, products will be released 
for distribution in the domestic market. On the other 
hand, any illegal products which cannot be matched 
as specified in the import documents or are found 
to contain contaminants will be impounded, and 
the importers will be penalized accordingly under 
the regulations (Fish Trade Inspection Section 
Office, 2009; Bangkok Port Customs Bureau, 2013; 
Chonburi Fish Trade Inspection Section Office, 2013; 
Fish Trade Inspection Section Office, 2013; Food and 
Drug Inspection Office, 2013).

Although there are several regulations which 
serve to support the import system in Thailand, some 
steps or points must be improved in order to raise the 
efficiency of the system. Table 2 shows a summary 
of key challenges for the import system for fishery 
products in Thailand. They focus on the importation 

Figure 1. Locations in Thailand where Pangasius catfish 
products were collected.

Table 1. Validation of enrofloxacin, determined by LC 
analysis

a X = Antibiotic concentration (µg/kg); Y = Intensity.
b Method detection limit.
c % Relative standard deviation for n = 5. 
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phase, consisting of two major steps: pre-import, and 
date of import and contaminants inspection.

Firstly, import documents generally lack 
specificity and strictness, and some conditions are 
not considered by authorities when granting import 
permission. For example, Pangasius catfish products 
are not required to be imported from a Thai-approved 
establishment or country. This means that Pangasius 
catfish reared in an area which the government or 
involved authorities cannot adequately pay attention 
to might enter the marketplace in Thailand. Hence, 
to improve the process, detailed information on 
Pangasius catfish products regarding the place of 
origin, together with other documents related to 
specific conditions and concerns, are needed for 
consideration before an import permit is issued (Fish 
Trade Inspection Section Office, 2009; Food and 
Drug Inspection Office, 2013).

Next, there is a shortage of on-site test kits. 
Presently, only formaldehyde is determined by an on-
site test kit. Determination of other toxic substances 
is carried out in the laboratory, a process which 
usually is time-consuming and incurs considerable 
cost due to various procedures. The use of test 
kits could decrease the length of time required for 
determination of harmful substances from many days 
to minutes. For example, currently the test results 
for formaldehyde contamination can be obtained in 
approximately 30 mins by using an on-site test kit, 
while the results for heavy metal contamination 
and documentation procedures from the laboratory 
may take more than 15 days. Importers might incur 
additional expenses due to this delay, as they may 
be required to store the rest of their products while 
awaiting the test result. For this reason, new on-site 
methods or test kits should be applied in the import 
system so as to benefit both consumers and importers 
(Food and Drug Inspection Office, 2013).

Finally, some toxic substances are not regularly 
monitored in imported fishery products, especially 
antibiotics. Such chemicals are typically used in 
aquaculture production for a variety of purposes, and 

can remain in products due to improper management. 
Lists of harmful substance standards have not been 
appropriately updated in Thailand’s regulations. 
Consequently, no one knows the exact situation 
concerning some chemicals and drugs because a 
complete determination of toxic substances has 
never been carried out. Therefore, lists of hazardous 
substances and management guidelines should be 
updated and implemented (Food and Drug Inspection 
Office, 2013).

Differences between the import systems of Thailand 
and the European Union (EU) regarding management 
of antibiotic contamination

The import systems of the European Union (EU) 
and Thailand differ in some respects. An important 
issue which is not equally managed is antibiotic 
contamination. Because fishery products imported 
into the EU are subject to many strict conditions, 
e.g. they must originate from EU-approved sources, 
the products are randomly checked for antibiotics 
regularly (European Commission – Directorate 
General for Health and Food Safety, 2007a). In the 
case of Thailand, antibiotics are seldom monitored 
in keeping with the monitoring plan of the Food and 
Drug Inspection Office, but even less often when the 
products are arrived at ports and after the products 
have already been distributed in the domestic market 
(Fish Trade Inspection Section Office, 2013; Food 
and Drug Inspection Office, 2013). Due to different 
regulations, the monitoring of antibiotic contamination 
implemented by the Thai government is not equivalent 
to that of the EU. Based on the existing regulations, 
few antibiotic types are monitored in Thailand, while 
large numbers of antibiotic types are monitored in the 
EU, as shown in Table 3. Furthermore, in comparing 
Thai standards and EU standards, one finds more 
details for each antibiotic in the EU standards (Food 
Control Division 2006; Food Control Division, 2007; 
European Commission, 2009). For example, the 
Thai standard for flumequine was only established 
for trout instead of all fishery products, while the 
EU has carefully set and distinguished acceptable 
levels of this antibiotic in various parts of fishery 
products such as muscle, fat, liver and kidney. 
Consequently, if flumequine is found in imported 
fish such as Pangasius catfish in Thailand, it could be 
accepted although it might be illegal according to EU 
standards. The fact that few antibiotics are specified in 
Thailand’s standards is a cause of careless monitoring 
of antibiotic contamination by involved government 
authorities, so reports of antibiotic contamination in 
fishery products imported into Thailand are extremely 
rare (Food and Drug Inspection Office, 2013). 

Table 2. Key challenges of Thailand’s import system.



Jansomboon et al. /IFRJ 25(5): 2081-2089 2085

Monitoring of imported fishery products in domestic 
markets 

Thailand’s domestic food security is controlled 
by the Ministry of Public Health, in accordance 
with the Food Act, B.E. 2522 (1979), via ministerial 
regulations and notifications to the public. Antibiotic 
standards in food have been specified in the 
Notification of the Ministry of Public Health (No. 
299) B.E. 2549 (2006) – Re: The standards of food 
contaminated with some chemicals (edition 2) and 
the Notification of the Ministry of Public Health 
(No. 303) B.E. 2550 (2007) – Re: Veterinary drugs 
residues in foods. In some cases, imported fishery 
products can be freely distributed in domestic 
markets, while few of those products are subjected to 
toxic substance determination in the laboratory (Food 
and Drug Inspection Office, 2013). Accordingly, if 
test results reveal the presence of toxic substances 
such as antibiotic residues remaining in samples, 
indicating that the products are unsafe to consume, 
the public will be at risk of exposure to hazardous 

substance contamination. Moreover, the products can 
hardly be recalled because they have already been 
widely distributed in the marketplace.

Figure. 2 shows the monitoring system and 
management for Thailand and the EU in cases where 
contamination is found in fishery products. The Rapid 
Alert System for Food and Feed (RASFF) has been 
established by the EU to be applied in the management 
of a food-alert situation (European Commission 
– Rapid Alert System for Food and Feed, 2012). 
In case of the EU, when contamination or another 
problem is detected in imported fishery products, the 
situation will be carefully considered. At that time, 
an alert and relevant information will be publicized 
to EU consumers. Entrepreneurs and importers will 
also be informed by an EU committee if they need to 
take suitable action according to RASFF principles, 
such as stopping product distribution, withdrawing 
or recalling unsafe products from the market (if 
necessary) by using trace information, or destroying 
all such products. A traceability system is a useful 

Note: Other systems are listed below:
1.International Food Safety Authorities Network: INFOSAN (in 
collaboration with WHO and FAO, implemented by the Bureau 
of Food Safety Extension and Support, Ministry of Public Health)
2.ASEAN Rapid Alert System for Food and Feed: ARASFF
3.Thailand Rapid Alert System for Food and Feed: TH-RASFF 
(Systems #2 and #3 managed by the National Bureau of 
Agricultural Commodity and Food Standards, Ministry of 
Agriculture and Cooperatives)
Source: Food and Drug Administration – Food Alert System of 
Thailand, 2009

Figure 2. Monitoring systems and management for 
Thailand and the EU 

Table 3. Antibiotic standards of Thailand and the 
European Union (EU) for imported fishery products

1Source: Notification of the Ministry of Public Health (No. 299) 
B.E. 2549 (2006) – Re: The standards of food contaminated with 
some chemicals (edition 2), and Notification of the Ministry of 
Public Health (No. 303) B.E. 2550 (2007) – Re: Veterinary drugs 
residues in foods.
2Source: EU Council Regulation (EEC) No. 2377/90 (and 
amendment).
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tool when requesting the return of target products. 
In such a system, the risk can be traced forwards 
and backwards along the food chain. Consequently, 
the cause of contamination or other problems can 
be quickly discovered and health risks minimized. 
Finally, punishment under EU regulations might be 
imposed on entrepreneurs or importers: for example, 
limiting the amount of fishery products allowed 
for future imports (European Commission, 2002; 
European Commission – Directorate General for 
Health and Food Safety, 2007a).

In the case of Thailand, food monitoring authority 
does not reside in a single government authority or 
monitoring system (Food and Drug Administration 
– Food Alert System of Thailand, 2009). Several 
monitoring systems exist, established by several 
parties. One is the Food Alert System of Thailand 
(FAST), established in 2007 (in cooperation with the 
EU-Thailand Economic Co-operation Small Projects 
Facility) by the Food and Drug Administration, which 
is an entity in charge of food monitoring in Thailand 
(Food and Drug Administration – Food Alert System 
of Thailand, 2009; Benjapong, 2013). However, 
FAST has been considerably less effective than 
RASFF in the EU because the traceability system is 
impractical and yields few results. Lack of product 
information and the absence of trace numbers on 
the products makes forward and backward tracing 
impossible. Furthermore, the principles of a food 
monitoring system and of risk management are not 
clearly defined in the Food Act, B.E. 2522 (1979), 
creating a loophole which makes implementation 
of a food monitoring and risk management system 

very difficult. For example, in some situations unsafe 
fishery products should be withdrawn as quickly as 
possible by importers under an order of the Food 
and Drug Administration, but enforcement of such 
regulations is difficult in practice, and the products 
could remain in the marketplace because they lack 
trace numbers or other pertinent information (Food 
and Drug Administration – Food Alert System of 
Thailand, 2009).

Suggestions regarding food safety management and 
the traceability system

When a potentially hazardous situation arises, 
such as the discovery of contaminated food products 
in a market or shop, the causes or origin of the problem 
should be determined as soon as possible in order 
to restrict further distribution of the contaminated 
items. In such a situation, specific information 
concerning those foods is very important. Problem 
analysis can be carried out by examining information 
such as production source, processing steps, 
transportation and distribution. If this information 
is clearly listed on the product package, the problem 
can be solved quickly and the situation rectified. In 
many Western countries, certain technologies have 
been applied for data maintenance, using patterns 
of numbers or symbols on the product package 
(European Commission – Directorate General for 
Health and Food Safety, 2007a, 2007b; Department 
for Environment, Food and Rural Affairs and HM 
Revenue and Customs of UK, 2012; Finnish Food 
Safety Authority Evira, 2014). 

An example of a traceability system proposed in 
this paper, adapted from Bechini et al. (2008), is shown 
in Figure. 3. When it is found that a contaminated 
product has been distributed in the domestic market, 
if the product has been tagged with essential 
information as part of a tracing system by producers 
or distributors, the problem can be rapidly contained. 
Information identifying the producer, original source, 
distributor, food or product composition, etc., would 
be useful for inspectors investigating the starting 
point of the problem by considering forward and 
backward information. Because the traceability 
system shows the connection of all processes, some 
defensive measures (if needed) such as product recall 
can be implemented quickly and accurately (black 
hands and black fish in Figure. 3). However, food 
or food products which are not affected by those 
processes can still be distributed and sold in markets 
(white hands and white fish in Figure. 3). Moreover, 
government agencies involved with food safety can 
establish and manage a food safety system, the laws 
and regulations of which can be made explicitly and 

Figure 3. An example of a traceability system (adapted 
from Bechini et al., 2008)
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precisely known to all stakeholders.
No efficient traceability system currently exists 

in Thailand. Consequently, in case of any food safety 
issues, the execution and management of a proposed 
solution may encounter many obstacles.

The case study: antibiotic contamination in imported 
Pangasius catfish

Pangasius catfish, one of the major freshwater fish 
species raised widely in Mekong River aquaculture, 
are now a significant product in the global whitefish 
trade; they are greatly valued by consumers for their 
tasty white flesh, lack of bones, high nutritional 
value, absence of the smell of sediment and seaweed 
in the product, and affordable price (United Nations 
– FAO Fisheries and Aquaculture Department, 2010; 
Vietnam Association of Seafood Exporters and 
Products, 2012). Pangasius catfish products have 
been imported into Thailand in significant amounts 
over the last few years when compared with other 
imported freshwater fishery products. Almost 
all Pangasius catfish are imported from ASEAN 
countries (Fish Trade Inspection Section Office, 
2014). Generally, they are frozen in sealed packages 
and then transported by cargo ships at temperatures 
under −20°C (Chonburi Fish Trade Inspection 
Office, 2013). Laem Chabang Port Customs Bureau 
and Bangkok Port Customs Bureau are the major 
checkpoints for Pangasius fish product imports (Fish 
Trade Inspection Section Office, 2014).

Ninety samples of imported Pangasius catfish 
products collected around Thailand for enrofloxacin 
determination were analyzed by LC-MS/MS 
technique (Jansomboon et al., 2016). The results 
revealed that 14 samples, representing 15.6% of all 
target samples, were contaminated with enrofloxacin 
in a concentration range of 6.4–11.3 µg/kg, which is 
lower than the European Union (EU) standard (100 
µg/kg) (European Commission, 2009). 

Enrofloxacin concentration levels found in this 
study were quite low or zero in some fish samples. 
However, the continuous use of antibiotics may 
promote the development of antibiotic resistance 
genes in bacteria (Rico et al., 2012). Additionally, 
using antibiotic products that are not legal, or not 
following the standard, could affect disease treatment 
(Farah et al., 2016). In some cases, it was found that 
the antibiotic used in fish farmed in cages was also 
detected in wild fish around that farm (Varol and 
RaşitSünbül, 2017), indicating that inappropriate 
antibiotic use could be a major cause of the occurrence 
of antibiotic resistance in the environment.

Although contamination with enrofloxacin or 
other antibiotics has never been reported in imported 

Pangasius catfish products in Thailand, many studies 
have indicated that antibiotics still remainined in 
aquatic food products and some aquatic animals. 
For example, Guidi et al. (2017) determined the 
antibiotic contamination in 193 fish samples collected 
from Brazilian fish farms. The results showed that 
enrofloxacin remained in 29, or 15%, of the total 
samples, and one of them contained enrofloxacin at a 
concentration higher than 50 µg/kg. In another report, 
37 antibiotics were investigated in biota samples 
from a reservoir in Turkey (Varol and Sünbül, 2017). 
They found that only sulfamethoxine remained 
in those samples, with a maximum concentration 
level of 4.4 µg/kg. In a study by Won et al. (2011), 
sulfamethoxazole was found in a common eel sample 
at a concentration of 5,104 µg/kg, which was far 
higher than the EU standard (100 µg/kg). Many other 
studies have shown evidence that enrofloxacin and 
other antibiotics have been used in aquaculture and 
that some residues can remain in aquatic animals and 
the environment. 

According to existing Thai antibiotic standards, 
one could say that most of the contaminated products 
were not illegal products. However, a product which 
has a level of enrofloxacin of more than 100 µg/kg 
should presumably be considered an illegal product, 
since this concentration exceeds the EU standard, but 
it could very well be legal in Thailand due to the lack of 
clear standards and lax regulations. The present study 
provides good evidence that some imported fishery 
products have been contaminated with antibiotics. 
As a result, monitoring of antibiotic contamination 
in imported fishery products in Thailand needs to be 
continuously practiced. In the meantime, antibiotic 
standards and accompanying regulations should be 
developed and made clear.

Conclusion

This study has shown that there exist many 
key challenges to which government authorities of 
Thailand and stakeholders must pay serious attention 
in order to improve the system. The specific import 
standards of Thailand are less strict than those 
established in the EU, and should be upgraded; on-
site test kits for antibiotic detection should be further 
developed in order to reduce costs and save time; 
and food regulations should be updated and clarified, 
especially in terms of antibiotic contamination in food. 
There is currently no efficient traceability system 
established in Thailand, which causes difficulty in 
operation and management. If there continues to 
be a lack of new measures or management to cope 
with such issues, it is possible that fishery products 
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contaminated with unsafe levels of hazardous 
substances may be increasingly imported into 
Thailand in the future. In the case study, 14 out of 90 
imported Pangasius catfish samples collected around 
Thailand contained detectable levels of Enrofloxacin 
which the discovery nonetheless provided 
evidence that some imported fishery products were 
contaminated with antibiotics but were still legal due 
to lack of regulation. It is possible that contaminated 
Pangasius catfish are widespread in the domestic 
market. Therefore, monitoring of enrofloxacin as well 
as other antibiotics and toxic substances in imported 
Pangasius catfish needs to be continuously practiced 
in Thailand, and in other countries as well.

Acknowledgments

This study was supported by the Thailand 
Research Fund (TRF) and the National Research 
Council of Thailand (NRCT) (RDG5650067).

References

Ahmad, M., Masih, I. and Giordano, M. 2014. Constraints 
and opportunities for water savings and increasing 
productivity through resource conservation 
technologies in Pakistan. Agriculture, Ecosystems and 
Environment 187: 106–115.

Bangkok Port Customs Bureau. 2013. Import and Export 
Customs. Bangkok, Thailand: Department, Ministry 
of Finance.

Bechini, A., Cimino, M. G. C. A., Marcelloni, F. 
and Tomasi, A. 2008. Patterns and technologies 
for enabling supply chain traceability through 
collaborative e-business. Information and Software 
Technology 50 (4): 342–359.

Benjapong, W. 2013. Oversight of Food Safety of Thailand 
Based on Shared Responsibility. Thailand: Mahidol 
University, Nakhon Pathom.

Canadian Food Inspection Agency. 2013. Certification 
Requirements – European Union. Retrieved from 
http://www.inspection.gc.ca/food/fish-and-seafood/
exports/by-jurisdiction/european-union/certification-
requirements/eng/1308322862954/1308323053859 
on 30/6/2014.

Chau, N. D. G., Renaud, F. G., Sebesvari, Z., Rosendal, 
I. and Amelung, W. 2013. Pesticide and Antibiotic 
Pollution in the Mekong Delta. 6th WISDOM Seminar, 
Bonn, Germany. Retreived from www.bonn-dialogues.
com/file/get/11239 on 27/5/2015.

Chonburi Fish Trade Inspection Section Office. 2013. 
Freshwater Fish Imported from ASEAN. Thailand: 
Bureau of Fisheries Administration and Management, 
Department of Fisheries, Chonburi.

Currie, J., Lin, W. and Zhang, W. 2011. Patient knowledge 
and antibiotic abuse: evidence from an audit study in 
China. Journal of Health Economics 30: 933–949.

Dasenaki, M. E. and Thomaidis, N. S. 2010. Multi-

residue determination of seventeen sulfonamides and 
five tetracyclines in fish tissue using a multi-stage 
LC–ESI–MS/MS approach based on advanced mass 
spectrometric techniques. Analytica Chimica Acta 672 
(1-2): 93–102.

Department for Environment, Food and Rural Affairs and 
HM Revenue and Customs of UK. 2012. Animals and 
Animal Products: International Trade Regulations. 
Retrieved from https://www.gov.uk/animal-products-
import-and-export on 30/6/2014.

European Commission. 2002. Regulation (EC) No 178/2002. 
Retrieved from  http://www.food.gov.uk/sites/default/
files/multimedia/pdfs/1782002ecregulation.pdfon 
27/5/2015.

European Commission. 2009. EU Council Regulation 
(EEC) No. 2377/90 and amendments. Retrieved 
from http://ec.europa.eu/health/files/eudralex/vol-5/
reg_2010_37/reg_2010_37_en.pdf on 27/5/2015. 

European Commission – Directorate General for Health 
and Food Safety. 2007a. EU Import Conditions for 
Seafood and Other Fishery Products. Retrieved from 
http://trade.ec.europa.eu/doclib/docs/2012/may/
tradoc_149431.pdf  on 27/5/2015. 

European Commission – Directorate General for Health and 
Food Safety. 2007b. Food Traceability. Retrieved from 
http://ec.europa.eu/food/food/foodlaw/traceability/
factsheet_trace_2007_en.pdf  on 27/5/2015. 

European Commission – Food and Veterinary Office. 
2009. Final Report of a Mission Carried Out in Viet 
Nam from 20 April to 30 April 2009 in Order to 
Evaluate the Control Systems in Place Governing 
the Production of Fishery Products and Live Bivalve 
Molluscs Intended for Export to the European Union. 
Retrieved from http://ec.europa.eu/food/fvo/act_
getPDF.cfm?PDF_ID=7691 on 27/5/2015.

European Commission – Rapid Alert System for Food 
and Feed. 2012. 2012 Annual Report. Retrieved 
from http://ec.europa.eu/food/safety/rasff/docs/rasff_
annual_report_2012_en.pdf  on 27/5/2015. 

European Commission – Rapid Alert System for Food and 
Feed. 2015. RASFF Portal. Retrieved from https://
webgate.ec.europa.eu/rasff-window/portal/?event=n
otificationsListandStartRow=1 on 27/5/2015.

Farah, C., D’Aoust, P. M., Krantis, A., Arnason, J. T. and 
Foster, B. C. 2016. Analysis of ciprofloxacin in fish 
antibiotics products available from the Internet. PeerJ 
Preprints 10.7287/peerj.preprints.1856v1.

Finnish Food Safety Authority Evira. 2014. Import 
of Fishery Products. Retrieved from http://www.
evira. f i /portal /en/ food/ import+and+export /
import+from+noneu+countries/import+of+fishe
ry+products+from+countries+outside+eu+/ on 
30/6/2014.

Fish Trade Inspection Section Office. 2009. Importation of 
Aquatic Animals into Thailand. Retrieved from http://
www.fishquarantine.org/UserFiles/File/pdf_book/
import.pdf on 27/5/2015.

Fish Trade Inspection Section Office. 2013. Role and 
Responsibilities of Fish Trade Inspection Section 
Office. Bangkok, Thailand.: Bureau of Fisheries 



Jansomboon et al. /IFRJ 25(5): 2081-2089 2089

Administration and Management, Department of 
Fisheries.

Fish Trade Inspection Section Office. 2014. Statistical 
Report of Pangasius Catfish Imports in 2010–
2013. Bangkok, Thailand: Bureau of Fisheries 
Administration and Management, Department of 
Fisheries.

Fisheries Foreign Affairs Division. 2013. Thailand’s 
Import and Export of Freshwater Fish with ASEAN 
Countries. Bangkok, Thailand: Fisheries Foreign 
Affairs Division, Department of Fisheries.

Food and Drug Administration – Food Alert System 
of Thailand. 2009. Management of Food Warning. 
Retrieved from http://newsser.fda.moph.go.th/fast/
data_center/ifm_mod/dyn_page/3.COP_for_FAST_
edited_3(final).pdf on 27/5/2015.

Food and Drug Inspection Office. 2013. Roles and 
Responsibilities of the Food and Drug Inspection 
Office. Food and Drug Administration, Nonthaburi, 
Thailand: Ministry of Public Health.

Food Control Division. 2006. Notification of the Ministry 
of Public Health (No. 299) B.E. 2549 (2006) – Re: 
The standards of food contaminated with some 
chemicals 2nd ed. Nonthaburi, Thailand: Food and 
Drug Administration, Ministry of Public Health, 

Food Control Division. 2007. Notification of the Ministry 
of Public Health (No. 303) B.E. 2550 (2007) – Re: 
Veterinary drugs residues in foods. Nonthaburi, 
Thailand: Food and Drug Administration, Ministry of 
Public Health 

Food Safety Commission of Japan. 2012. Role of the Food 
Safety Commission. Retrieved fromhttp://www.fsc.
go.jp/english/aboutus/roleofthefoodsaftycommission_
e1.html on 27/5/2015.

García-Flores, R., Filho, O.D., Martins, R., Martins, C. and 
Juliano, P. 2015. Using logistic models to optimize 
the food supply chain. In Bakalis, S., Knoerzer, K. 
and Fryer, P.J. (Eds.). Modeling Food Processing 
Operations, p. 307–330. New York: Elsevier

Guidi, L. R., Santos, F. A., Ribeiro, A. C. S. R., Fernandes, 
C., Silva, L. H. M. and Gloria, M. B. A. 2017. A 
simple, fast and sensitive screening LC-ESI-MS/MS 
method for antibiotics in fish. Talanta 163: 85–93.

Hu, J., Wang, W., Zhu, Z., Chang, H., Pan, F. and Lin, B. 
2007. Quantitative structure – activity relationship 
model for prediction of genotoxic potential for 
quinolone antibacterials. Environmental Science and 
Technology 41 (13): 4806–4812.

Jansomboon, W., Boontanon, S.K., Boontanon, N., 
Polprasert, C. and Da, C.T. 2016. Monitoring and 
determination of sulfonamide antibiotics (sulfamet
hoxydiazine,sulfamethazine, sulfamethoxazole and 
sulfadiazine) in imported Pangasius catfish products 
in Thailand using liquid chromatography coupled 
with tandem mass spectrometry. Food Chemistry 212: 
635–640.

Kang, Y., Khan, S. and Ma, X. 2009. Climate change 
impacts on crop yield, crop water productivity and 
food security—a review. Progress in Natural Science 
19 (12): 1665–1674.

Kümmerer, K. 2009. Antibiotics in the aquatic environment 
– a review - Part I. Chemosphere 75 (4): 417–434.

Polk, R., Johnson, C., McClish, D., Wenzel, R. and 
Edmond, M. 2004. Predicting hospital rates of 
fluoroquinolone-resistant Pseudomonas aeruginosa 
from fluoroquinolone use in US hospitals and 
their surrounding communities. Clinical Infectious 
Diseases 39: 497–503.

Rico, A., Phu, T.M., Satapornvanit, K., Min, J., 
Shahabuddin, A., Henriksson, P.J., Murray, F.J., Little, 
D.C., Dalsgaard, A. and Brink, P.J. 2013. Use of 
veterinary medicines, feed additives and probiotics in 
four major internationally traded aquaculture species 
farmed in Asia. Aquaculture 412–413: 231–243.

Rico, A., Satapornvanit, K., Haque, M. M., Min, J., 
Nguyen, P. T., Telfer, T. C. and van den Brink, P. J. 
2012. Use of chemicals and biological products in 
Asian aquaculture and their potential environmental 
risks: a critical review. Reviews in Aquaculture 4: 
75–93.

United Nations – FAO Fisheries and Aquaculture 
Department. 2010. Cultured Aquatic Species 
Information Programme: Pangasius hypophthalmus. 
Retrieved from http://www.fao.org/fishery/
culturedspecies/Pangasius_hypophthalmus/en on 
27/5/2015.

Varol, M. and Sünbül, M. R. 2017. Organochlorine 
pesticide, antibiotic and heavy metal residues in 
mussel, crayfish and fish species from a reservoir on 
the Euphrates River, Turkey. Environmental Pollution 
230: 311–319.

Vietnam Association of Seafood Exporters and Products. 
2012. Pangasius 26 QandA. Retrieved from http://
vasep.com.vn/Uploads/image/Ta-Van-Ha/file/
Pangasius26QA.pdf on 27/6/2015.

Won, S. Y., Lee, C. H., Chang, H. S., Kim, S. O., Lee, S. H. 
and Kim, D. S. 2011. Monitoring of 14 sulfonamide 
antibiotic residues in marine products using HPLC-
PDA and LC-MS/MS. Food Control 22: 1101–1107.


