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Development and validation of methods alternative to the biological
method for the rapid determination of Marine biotoxin in bivalve molluscs

Paralytic shellfish poisoning (PSP) toxins are highly toxic compounds which are mainly produced by marine
dinoflagellates belonging to Alexandrium, Gymnodiniumand Pyrodiniumgenera. The phytoplanktonic toxins can be
accumulated in filter feeding shellfish and other seafood. PSP toxins reversibly bind to voltage-gated sodium channels
and prevent the passage of sodium ions across the membrane. As a result, the toxins cause paralytic shellfish poisoning
(e.g. neurological distress) in human, A dose of about 1 mg of saxitoxin in contaminated shellfish is fatal to human.
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The mouse bioassay (MBA) method has been classified as type IV and
therefore cannot be a reference method. The Fluorescence Detection
(HPLC-FLD) Lawrence method is currently the reference method for PSP
analysis however we are studying alternative methods for analysis such as
immunoassays, cells assay, and other chemicals methods such as LC-MS/MS
method and Orbitrap to obtain faster, quicker and easier method.

Mouse Test

Mouse Test
5

Elisa In Vitro Elisa In Vitro

LC-MS/MS Orbitrap LC-MS/MS Orbitrap

HPLC FLD HPLC FLD

Specificity

Mouse Test

S
S

HPLC FLD

Confirmatory method

Mouse Test

Elisa In Vitro Elisa In Vitro

LC-MS/MS Orbitrap LC-MS/IMS Orbitrap

HPLC FLD

0: bad — 5: good

Different analytical methods were studied for analysis of samples. The
first results showed that in vitro assay could be used as screening
method. LC-MS/MS and Orbitrab methods are characterised by high
rapidity, sensitivity and can be a reliable alternative for routine and
confirming analysis to HPLC-FLD method the only allowable within EU
law.
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