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Sampling sites (N1 and N2) for detection by SPATT discs
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[ng/(g/10d)] 15 30
10
OA 45ng OA e.q./g

(Alexander et al, 2008),

200ng OA e.q./g , PTX2

120ng e.q./g (Alexander et al, 2009), homoYTX
3750ng YTX e.q./g

(Alexander et al, 2009)

2

2014 4 11 2015 4 10
LSTs s
LSTs
(okadaic acid, OA) -1,-2,-3(dinophysistoxin-
1-2-3, DTX-1,-2,-3) (yessotoxin, YTX)
45-OH-YTX Carboxy-YTX homoYTX
-1,-2,-6 (pectenotoxin-1,-2,-6, PTX-1,-2,-6)

7-epi-PTX2sa -1(spirolide-1,

SPX1) (gymnodimine, GYM)
-1,-2,-3(azaspiracid-1,-2,-3, AZA-1,-2,-3)
-2,-3(brevetoxin-2, -3, PbTX-2,-3),
OA DTX1 homoYTX PTX2 7-epi-PTX2sa
GYM SPATT(DIAION® HP20)
, YTX ,AZA3  45-OH-homoYTX

( 1 YTX 45-OH-

homoYTX 7-epi-PTX2sa  AZA3 ,
OA DTX1 PTX2
homoYTX GYM
2.1 LSTs
,  2014—2015 29 ,
57 , PTX2 (10.47%) ,
OA DTX1 homoYTX GYM ,
:71.92% 40.27% 52.90%  100%, OA

(45ng OA e.q./g

F1 MIEESSHENHE LS SXZMERSE
Tab.1 Toxin profiles and contents detected by SPATT discs in mussels from Nanji Island, East China Sea

SPATT [ng/(g-10d)] (ng/g)

(okadaic acid, OA)
-1 (dinophysistoxin-1, DTX-1)
-2 (dinophysistoxin-2, DTX-2)
-3 (dinophysistoxin-3, DTX-3)
(yessotoxin, YTX)
(45-OH-YTX)
(Carboxy-YTX)
(homoYTX)
(45-OH-homoYTX)
-1 (pectenotoxin-1, PTX-1)
-2 (pectenotoxin-2, PTX-2)
-6 (pectenotoxin-6, PTX-6)
-2 (brevetoxin-2, PbTX-2)
-3(brevetoxin-3, PbTX-3)
(7-epi-PTX2sa)
-1(spirolide-1, SPX1)
(gymnodimine, GYM)
-1(azaspiracids-1, AZA-1)
-2(azaspiracids-2, AZA-2)
-3(azaspiracids-3, AZA-3)

2.88—69.19
0.18—21.39

N/A—77.19
N/A—22.61

N/A—92.93 N/A—47.00

N/A—253.03 N/A—3.15

0.20—3.19 0.48—16.28

INJA e
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Fig.4 Temporal distribution of OA, DTX1, PTX2, homoYTX and GYM in mussels (a: Site N1; b: Site N2)
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APPLICATION OF SPATT FOR TOXIN DETECTION IN THE MUSSELS ALONG
COAST OF NANJI ISLAND, EAST CHINA SEA

QU Pei-Pei', YANG Jing-Jing', XU Yi-Xiao’, GAO Han', TONG Meng-Meng'
(1. Institute of Marine Biology, Ocean College, Zhejiang University, Zhoushan 316000, China; 2. Key Laboratory of Environment
Change and Resources Use in Beibu Gulf, Guangxi Teachers Education University, Nanning 530001, China)

Abstract Nanji Island off the eastern Zhejiang Province is one of the main shellfish farming areas in China. Recently,
the area suffers from recurrent and intense lipophilic shellfish toxins (LSTs) outbreaks, to which we developed an early
warning tool to detect LSTs in shellfish. We conducted a year-long experiment to deploy SPATT (solid phase adsorption
toxin tracking) discs in two sites along the coast of Nanji Island from 2014—2015. The SPATT discs were placed 2m below
surface in aquaculture site. Sampling was conducted in three periods, i.e., Apr.—Oct. 2014 at interval of 10 days,
Nov.—Dec. 2014 at interval of 30 days, and Jan.—Apr, 2015 at interval of 15 days. The sampling scheme was designed
based on the annual variation in the local biomass and the harvest season for shellfish aquaculture. Mussels were
co-sampled. Seven lipophilic toxins were targeted in shellfish by SPATT (DIAION®HP20) discs in liquid
chromatography-tandem mass spectrometry (LC-MS/MS), including okadaic acid (OA), dinophysistoxin-1 (DTX1),
yessotoxin (YTX), homoYTX, pectenotoxin-2 (PTX2), 7-epi-PTX2sa, and gymnodimine (GYM), while 8 lipophilic toxins
were detected in mussels including OA, DTXI1, homoYTX, PTX2, 7-epi-PTX2sa, GYM, 45-OH-homoYTX and
azaspiracid-3 (AZA3). Results show that in general, lipophilic shellfish toxins (LSTs) in resins and mussels were consistent.
Accumulations of OA, DTX1, and PTX2 in mussels and absorption in the SPATT (HP20) discs were positively correlated.
Therefore, the SPATT (HP20) was effective and can be used as a sensitive monitoring tool for OA, DTX1, and PTX2 as
shown in Nanji Island. In addition, most contaminated mussels were found in summer samples, followed by spring/autumn,
and winter. An amount of 11.76% of the mussels was detected for having high OA concentration (max. 77.19ng/g) that
exceeded the international threshold of 45ng/g, exposing seafood safety issue in the shellfish meat and potential toxin in
waters. Therefore, to understand the distribution and dynamics of LSTs in this region and to develop a simple and sensitive
tool for early warning on contamination in shellfish culture have become an urgent scientific and managerial challenge to
protect consumers and international shellfish trade.

Key words solid phase adsorption toxin tracking (SPATT); lipophilic shellfish toxins (LSTs); resin (HP20);
Nanji Island
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