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Abstract

Tetrodotoxin (TTX) is a potent, non-protein toxin found in puffer fish. The toxin can cause
human intoxication. Standard methods for determination of TTX, HPLC and LC-MS/MS have
limitations. They require performing assays in the reference laboratory with expensive
equipments by experienced personnel. However, not all puffer fish species that sold in the
markets possess tetrodotoxin and not all puffer fish of the same species are toxic. Differentiation
of puffer fish species can be done by examination of genetic materials and muscle patterns. To
protect consumers, TTX-IC Rapid Test was developed for screening of tetrodotoxin, PCR and
muscle pattern were developed for differentiation of puffer fish species. Before implementation
for routine work, the efficiency of these 3 methods has to be evaluated. To do so, 363 of
Lagocephalus spadiceus (LS), 387 of Lagocephalus lunaris (LL), 100 of other edible fishes
were collected from Samut Sakorn and Samut Songkram provinces. Screening by TTX-IC Rapid
Test found that, all LS and all edible fishes provided negative results, 69 from 387 (17.8%) of LL
provided positive results. To evaluate sensitivity and specificity of TTX-IC test compared with
the amount of TTX concentration from LC-MS/MS, 339 puffer fish were selected, all 69 LL
positive samples and 270 sampling negative samples, 125 of LS, 140 of LL, and 5 edible
fishes. The TTX-IC showed 94.0% sensitivity, 92.4% specificity. The highest TTX concentration
found among LL was 68.6 mg/kg. Evaluation of PCR method compared with physiological
differentiation, 263 LS and 287 LL were determined. PCR provided 100% sensitivity and 100%
specificity for detection of both LS and LL. Differentiation of puffer fish by the characteristics of
muscle pattern and their position of 251 LS and 280 LL showed the sensitivity and specificity for
LS were 81.3% and 9.6%, respectively, whereas the sensitivity and specificity for LL were 9.9%
and 81.3%, respectively. In addition TTX-IC, LC-MS/MS, and PCR were performed to detect
suspected puffer fish-products, it was found that results from TTX-IC test related to results from
LC-MS/MS, however positive results by TTX-IC test need to be confirmed by LC-MS/MS.
The highest TTX value found in the products was 2.89 mg/kg. PCR conditions for detection of

products need to be optimized.
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