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ABSTRACT

MATERIALS AND METHODS

Four imported fish species purposively sampled based on 
popularity and availability

RESULTS

F

NITROFURAN ENROFLOXACIN

Concentration graphs according to species and country of origin

Comparing values obtained in this study with internationally acceptable standards 

TETRACYCLINE

Frozen fish imported for human consumption are expected to meet some pre-
set standards and pass through country/region determined laboratory tests 
before being passed for sale. Most of the fish consumed in Nigeria are 
imported. However, record of rejection of both imported and locally harvested 
fish is limited. This research investigated the antibiotic levels in fish imported 
into Nigeria through Lagos. According to FAO’s food safety sampling standard, 
commonly consumed fish species were purposively sampled monthly (March 
2013–Feb 2014) in triplicates from the most regular countries of importation 
based on availability in original packaging. Preliminary antibiotic screening was 
done using Premi® test kits, while quantitative antibiotics residue levels were 
determined using ELISA. 

Frozen fish were majorly imported into Nigeria from Argentina, Chile, China, 
Faroe Island, Iceland, Peru and Uruguay. The most common fish types 
imported frozen and whole into Nigeria were Tilapia (Oreochromis niloticus), 
Horse mackerel (Trachurus murphyi), yellow croaker (Micropogonias furnieri), 
and Atlantic Mackerel (Scromber scombrus) were selected. All samples had 
residues of enrofloxacin, nitrofuran and tetracycline above MRLs. 
Micropogonias furnieri from Uruguay and Argentina had significantly higher 
values (wet weight) for nitrofuran (180µg/kg) and enrofloxacin (650µg/kg), 
respectively. 
  
The problem of antibiotic resistant strains of micro-organisms in man has 
raised a lot of public health concerns; this has been connected to the presence 
of residues of important antibiotics in the environment and food that has led to 
the development of resistance by pathogenic organisms hence a treat to 
consumer health. Fish from Argentina and Uruguay were contaminated with 
antibiotics above acceptable limits; which make them unwholesome for human 
consumption. It is hereby recommended that regulatory authorities should 
enforce international trade and public health standards for seafood safety.

Horse Mackerel (Trachurus murphyi) Yellow croaker (Micropogonias furnieri)

Tilapia (Oreochromis niloticus) Atlantic Mackerel (Scromber scombrus)

• Samples were first tested for the presence or absence of 
antibiotic residues using the Premi® test kit.

• Positive and negative results were obtained from the Premi® test 
analysis, indicating the presence of antibiotics .

• Further antibiotic identification and quantification was done on all 
samples using Green Spring® Enzyme-Linked Immunosorbent 
Assay (ELISA) kits for Tetracycline, Nitrofuran (AMOZ) and 
Enrofloxacin Quantification
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Country Species Tetracycline Nitrofuran Enrofloxacin References
Argentina M. Furnieri 1.54 0.17 0.65 This study
Uruguay M. Furnieri 2.13 0.18 0.14      “
Faroe Island S. Scombrus 1.81 0.10 0.23      “
Iceland S. Scombrus 1.83 0.13 0.28      “
Chile T. murphyi 1.20 0.11 0.38      “
Peru T. murphyi 1.60 0.11 0.12      “
China O. niloticus 1.04 0.11 0.20      “
Japan 0.2ppm ND
USA 0.1ppm ND
New Zealand 0.1ppm ND
Canada ND ND CFIA (2015)
Korea 0.2ppm ND 0.1ppm KFDA Food 

code 2011
EU 0.1ppm 0.1ppm EEC (1990)

Nitrofuran and enrofloxacin are not licensed aquaculture drug, so their residues should not 
be detectable in fish muscle CFIA (2015). Nitrofuran is  genotoxic and carcinogenic 
(USFDA, 2007). Fish containing enrofloxacin residue at 0.001ppm (1.0ppb) are supposed 
to be rejected. Consumption of Enrofloxacin’s residues may produce direct allergic 
hypersensitivity reactions and toxic effects (Juan-Garcia et al., 2006)

Tetracycline is permitted for use but with a set maximum residue level of 0.1-0.2ppm, which 
was exceeded in all samples from this study as similarly reported by Adeyemo, (2013) and 
Okere et al, (2014).High level of Pharmaceuticals could get to marine waters via waste 
from animal farms, municipal sewage treatment plants (Heberer, 2002, Adeyemo et al, 
2010, Badejo et al, 2011). 

Unfortunately, drug residues induces resistance and ineffectiveness of the drug (Donkor et 
al., 2011) The WHO, (2011) referred to this development as one of the most serious risks 
to human health at the global level. The detection of Enrofloxacin and Nitrofuran in all 
samples studied should have earned a Rejection and Destruction action if they were 
imports destined for Canada, US, Europe or New Zealand. They all passed through our 
boarders in batches successfully 
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