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ACCUMULATION, TRANSFORMATION AND DEPURATION OF PARALYTIC
SHELLFISH TOXINS FROM DINOFLAGELLATE GYMNODIMIUM CATENATUM IN
MUSSEL PERNA VIRIDIS

XU Cui-Ya

(1. Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province, Fisheries Research Institute of
Fujian, Xiamen 361013, China; 2. Fujian Collaborative Innovation Center for Exploitation and Utilization of Marine Biological
Resources, Xiamen 361013, China)

Abstract To study the accumulation, transformation, and depuration of paralytic shellfish toxins (PST) produced by
dinoflagellate Gymnodinium catenatum in green mussel Perna viridis, short-term accumulation (12 h), long-term
accumulation (10 d), and depuration (28 d) experiments were designed by feeding P. viridis with G. catenatum and diatom
Skeletonema costatum, respectively. Meanwhile, each experiment was divided into experimental group and control group.
Results show that the toxin accumulation ability of P. viridis was strong, and the visceral mass was the main tissue of PST
accumulation. There was a significant positive correlation between the PST content and the density of G. catenatum. The
PST content accumulated in visceral mass of P. viridis in 2 hours was close to the safety standard of edible shellfish toxins
and exceeded the standard in 8-h accumulation when the density of G. catenatum was 1.0x10° cells/L. The PST content in
visceral mass of P. viridis exceeded the standard in 2 days and reached the peak value (3 590.4+545.7) pg/kg in 8 days
when the density of G. catenatum was 5.0x10° cells/L. The accumulation rate of PST was fast and the elimination rate of
PST was slow in P. viridis. The content of PST in visceral mass was below the standard after 16 days of elimination, and
the elimination rate was first fast and then slow. The accumulation and elimination rate of PST in visceral mass were
significantly higher than those of muscle and other tissues, while there was no significant difference between muscle and
other tissues. The PST components were transformed metabolically in P. viridis. The GTX3 and C2 of G. catenatum were
transformed into GTX2 and C1 in P. viridis, respectively. Besides, parts of C1 and the highly toxic STX were converted
into dcGTX2 and less-toxic dcSTX in P. viridis, respectively. Therefore, P. viridis had a strong accumulation and weak
excretion capacity for dcSTX, and hepatopancreas and kidney were the main tissues of PST accumulation. The study can
provide basic data and theoretical basis for shellfish detoxification and purification, red tide mitigation, and aquatic
product quality risk prevention and control.

Key words paralytic shellfish toxins (PST); Gymnodinium catenatum;  Perna viridis; accumulation;

transformation; depuration



