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ESTABLISHMENT AND APPLICATION OF DETECTION METHODS TO PARALYTIC
SHELLFISH POISONING IN WATER BASED ON SPE AND SPATT METHODS

ZHANG Ya-Ya"? YAN Guo-Wang 2 WU Hai-Yan?, TAN Zhi-Jun?*,
ZHANG Zhi-Hua®, JIANG Tao®, LI Yu'

(1. School of Geomatics and Marine Information, Jiangsu Ocean University, Lianyungang 222005, China; 2. Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071, China; 3. Hebei Province Station for Quality Inspection and
Test of Aquatic Products, Shijiazhuang 050011, China; 4. Pilot National Laboratory for Marine Science and Technology (Qingdao),
Qingdao 266237, China)

Abstract To realize the real-time monitoring and early warning of paralytic shellfish toxin (PSP), two detection
methods to PSP in water based on solid phase extraction (SPE) and solid phase adsorption toxin tracking (SPATT) were
established. In laboratory, the two methods were optimized by screening adsorption materials and improving pretreatment
methods. Furthermore, the indexes of methods such as recovery rate and detection limit were evaluated. Afterwards, the
two methods were applied in the coastal area of Qinhuangdao sea area in the spring of 2019 to evaluate their performance
of monitoring PSP. Results show that for the SPE method, it was applicable to select ENVI-Carb 500mg/6mL solid phase
extraction column with the sample volume of 50mL. For 13 PSP components, the average recovery of the SPE method
reached 82.2%+10.0% and the detection limit ranged from 4.0 to 20.0ng/L. In addition, the SPATT method was optimized
using SP207 macroporous adsorption resin with the best elution time of standing for 1d, and its overall recovery rate
increased to 9.2%. In practice, the sensitivity and accuracy of the SPE method was obviously better than SPATT by
comparing the changes of Alexandrium abundances and toxins in mussels. The SPE method could demonstrate the PSP risk
status in real time, whereas the SPATT method had a time lag of a monitor cycle and poorer sensitivity and accuracy. It was
found that when the result of detection by SPE method reached 100ng STX eq/L for the study area, the accumulated PSP in
mussels could exceed the limit standard (800pug STX eq/kg) in two weeks, which provided important and helpful
information for the risk warning and preventive measures taking.

Key words paralytic shellfish poisoning (PSP); solid phase extraction (SPE); solid phase adsorption toxin tracking
(SPATT); SP207 macroporous adsorption resin; monitoring and early warning



