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Determination of Tetrodotoxin in Puffer Fish by Liquid Chromatography /
Time-of-Flight Mass Spectrometry (LC/TOF-MS)

Naoki YOSHIOKAY™, Tomofumi MATSUOKA!, Yumi AKIYAMA!, Takao MITSUHASHI!,
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A rapid screening method utilizing liquid chromatography / time-of-flight mass spectrometry (LC/TOF-MS) was
developed for the determination of tetrodotoxin (TTX).

The sample was extracted with 0.1% acetic acid and passed through a solid phase extraction (SPE) column. The eluate
was diluted with 0.1% acetic acid - acetonitrile (1:1). 1 uL of the solution was injected into LC/MS system. The
chromatographic separation was performed on a hydrophilic interaction chromatography (HILIC) column with a mobile
phase of acetonitrile - 16 mM ammonium formate (pH 5.5).

This method has been applied to a food poisoning case occurred in Hyogo prefecture in 2008. There was a good

correlation between results from LC/TOF-MS and mouse bioassay (MBA). This method is suitable for rapid screening of

TTX.
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Fig.1 Chemical structures of Tetrodotoxin (TTX)

and related compounds.
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Fig.2 Mass spectrum and extracted ion chromatogram of
TTX standard (0.1pg/mL) by LC/TOF-MS.
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Table 1 Results of LC/TOF-MS analysis of TTX
in puffer fish (Thakifugu poecilonotus)

LC/TOF-MS
Sample —
TTX (ng/g) Toxicity (MU/g)*
Skin 5.6 25.4
Muscle 0.14 0.65
Testis 1.9 8.7
Liver 2.0 8.9
Ovary 43.8 199.1

* 1 MU= 0.22 pg of TTX
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Fig.3 Extracted ion chromatograms and mass spectra of
ovary extract by LC/TOF-MS.
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Table 2 Comparison of toxicity by mouse bioassay and

LC/TOF-MS analysis
Sample _ Toxicity (MU/g)
Mouse Bioassay LC/TOF-MS
Skin 225 254
Ovary 251.4 199.1
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