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Deter mination of 9 kinds of diarrhetic shellfish poisoning toxins by liquid
chromatogr aphy-tandem mass spectrometry
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ABSTRACT: Objective To establish a high performance liquid chromatography (HPLC)-electrospray
ionization mass spectrometry method for determination of 9 kinds of representative diarrhetic shellfish
poisoning (DSP) toxins including okadaic acid(OA), dinophysistoxinl, 2(DTX1, DTX2), pectenotoxin2(PTX2),
yessotoxin(YTX), homo-yessotoxin(hYTX), gymnodimine(GYM), spirolidel (SPX1) and azaspiracid1(AZA1)
in shellfish. Methods The toxins were extracted with 80% methanol aqueous solution from the shellfish, then
cleaned up by hydrophile-lipophile balance columns, at last, the extractive was determined by a reversed phase
HPLC gradient program coupled with electrospray ionization mass spectrometry. Results Nine representative
diarrhetic shellfish poisoning toxins had a good linear relationship in respective concentration range, the
average recoveries were ranged from 68.9%~94.2%, and the precision was in ranged from 3.5%~9.5%.
Conclusion The developed method is simple and accurate, which can be applied for determination of DSP
toxins in shellfish.
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(CAD)10 MPa,
(IS)4500 V(-4500),

(CUR)10 MPa,

(TEM)600 °C;
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Tablel Gradient elution condisions
/min /uL/min A B
0.0 300 75 25
2.0 300 20 80
9.0 300 20 80
9.1 300 75 25
15.0 300 75 25
&2 DSPHEREZRNENFESH
Table2 MRM parametersfor DSPtoxins
/m/z /m/z

A%
255.1* -65

OA 803.6
113.1 -84
1061.6* -36

YTX 1141.6
855.3 -70
475.0% -42

hYTX ESI- 578.0
509.7 -33
255.2% -65

DTXI1 817.9
151.2 -72
255.2% -65

DTX2 803.8
563.5 -60
490.4* 34

GYM 508.4
392.4 47
674.6* 44

SPX1 692.3
4445 52

ESI+

823.3* 36

PTX2 876.3
805.4 42
824.5* 30

AZA1 842.5
672.4 38

* Product ions used for quantitation
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Fig. 1 Total ion chromatogram of 9 kind of representative DSP toxins
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Fig. 2 Selected ion chromatogram of 9 kind of representative DSP toxins
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Table3 Linear relationship and LOQ of nine representative DSP toxins

(ng/L) (ng/kg)

OA 5.0~100.0 0.9964 5.0
YTX 10.0~200.0 0.9991 10.0
hYTX 50.0~500.0 0.9958 50.0
DTX1 10.0~200.0 0.9963 10.0
DTX2 2.0~50.0 0.9985 2.0
GYM 2.0~50.0 0.9982 2.0
SPX1 5.0~100.0 0.9948 5.0
PTX2 5.0~100.0 0.9976 5.0

AZA1 5.0~100.0 0.9989 5.0

3.3.3  EERAER AN
=10 ,

3.32 EKFEFAEEE
3 DSP DSP

, 4 14.4 pg/kg
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F 4 FHEEWEMEEE(N=6)
Table4 Recovery and precision of the method (n=6)

(ng/ke) (ng/kg) (%) (%)
OA 5.0 4.63 92.6 8.9
50.0 47.10 94.2 5.6
200.0 187.21 93.6 6.3
YTX 10.0 6.89 68.9 6.7
100.0 71.20 71.2 5.6
500.0 361.51 72.3 6.1
hYTX 50.0 44.30 88.6 8.1
200.0 179.03 89.5 6.1
500.0 436.04 87.2 4.8
DTX1 10.0 8.84 88.4 3.5
100.0 86.80 86.8 7.8
500.0 417.07 83.4 6.4
DTX2 2.0 1.81 90.3 9.5
10.0 9.13 91.3 9.4
100.0 86.44 86.4 52
GYM 2.0 1.61 80.3 9.3
10.0 8.14 81.4 8.6
100.0 78.92 78.9 5.6
SPX1 5.0 4.34 86.7 6.7
50.0 42.80 85.6 59
200.0 169.07 84.5 7.6
PTX2 5.0 4.47 89.4 4.1
50.0 45.75 91.5 6.9
200.0 175.06 87.5 8.1
AZA1 5.0 4.57 91.3 6.3
50.0 46.20 92.4 5.2
200.0 187.12 93.6 6.3
7445 prse
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Fig. 3 Total ion chromatogram of natural oyster sample
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