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Determination of paralytic shellfish toxins in aquatic products by high performance liquid chromatography
coupled with electrospray tandem mass spectrometry. CHEN Yu- hua LIU Hong- he. Shenzhen Municipal Center for
Disease Control and Prevention Shenzhen 518055 Guangdong P. R. China

Abstract Objective  To establish a method for determination of 11 paralytic shellfish toxins in aquatic products
simultaneously by high performance liquid chromatography coupled with electrospray tandem mass spectrometry.  Methods
Homogenized food samples were socked in 0.1 mol/L HAc and ultrasonically extracted for 15 minutes and cleaned up by
solid phase extraction of OASIS HLB column. High performance liquid chromatography- tandem mass spectrometric method
was used to determinate 11 paralytic shellfish toxins which were separated by HILIC with mobile phase of acetonitrile and
ammonium acetate. Analyte identification and quantification were performed by electrospray ionization ESI in positive mode
using multiple reaction monitoring.  Results  The correlation coefficients of calibration curve were above 0.998. The
detection limits of the method were 0.12~ 0.24ng/g  S/N=10 . The spiked recoveries ranged from 90.7% to 96.2% n=7 .
And the relative standard derivations were lower than 9.3%. Conclusion  The method was simple effective and
accurate an suitable for determination of paralytic shellfish toxin in aquatic products.
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Table 1 Parameters of paralytic shellfish toxins in multiple reaction

monitoring detection
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Toxin amu amu v v A% \%
GTX2 396.0  316.1% 9 18 16 250
396.0  298.1 9 28 16 250
GTX3 396.0  316.1* 9 18 16 250
396.0  298.1%* 9 28 16 250
GTX1 412.1 332.1%* 8 14 9 250
412.1 394.0 8 18 10 250
GTX4 412.1 332.1% 8 14 9 250
412.1 394.0% 8 18 10 250
deGTX2 353.1 273.1%* 8 16 20 250
353.1 335.1 8 18 20 300
deGTX3 353.1 273.1 8 16 20 250
353.1 335.1%* 8 18 20 300
GTXS5 Bl 380.1 300.1%* 8 23 20 210
380.1 257.1 8 19 18 210
STX 3002 204.1% 8 33 16 210
300.2 179.0 8 34 16 210
deSTX 257.1 126.1%* 10 30 12 210
257.1 138.1 9 35 14 250
neoSTX 316.1 220.1%* 8 32 16 250
316.1 138.1 8 42 13 250
dcneoSTX 273.1 180.0* 8 30 14 210
273.1 126.0 8 32 11 210
* Quantota Tiveiou
1 11

Fig 1 Multiple Reaction Monitor MRM mass spectra of 11

paralytic shellfish toxins
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Table 2 Calibration curve and detection limits of 11 paralytic shellfish toxins
LOD LOQ
Toxin Liner range mg/L Regression equation coefficient ng/g ng/g
GTX2 0. 014~0.47 Y=2.86% 10°%-3.17x 10* 0.9999 0.036 0.12
GTX3 0.0047~0.15 Y=7.38% 10°x-4.47x 10° 0.9999 0.054 0.18
GTX1 0. 014~0.44 Y=3.91x 10°%- 5.49% 10* 0.9997 0.063 0.21
GTX4 0.0044~0.14 Y=1.95% 10°x- 920 0.9993 0.060 0.20
deGTX2 0.0013~0.40 Y=3.14x 10°%-3.28% 10* 1.0000 0.050 0.17
deGTX3 0.0034~0.11 Y=4.19x 10°x-2.23x 10° 0.9982 0.071 0.24
GTXS Bl 0.0078~0.25 Y=2.63% 10°x-2.42% 10° 0.9998 0.045 0.15
STX 0.0063~0.20 Y=1.72x 10°x-4.42x 10° 0.9983 0.051 0.17
DeSTX 0. 005~0.16 Y=2.02x 10°x-4.24x 10° 0.9987 0.046 0.15
neoSTX 0. 01~0.32 Y=7.75% 10°%- 663 0.9996 0.037 0.12
deneoSTX 0.0041~0.13 Y=1.98% 10%- 157 0.9985 0.040 0.13
LOQ 3.1 ,
2, r
0.9982~0.9999 LOD  0.036~0.071ng/g ,
LOQ 0.24ng/g . . PSP
2.3 5g 0.1mol/L Bl
6 PSP o C18
PSP Cis
90.7%~96.2% RSD Waters OASIS HLB
3.2%~9.3% 3. 87.5%
3 PSP =6 OASIS HLB )
Table 3 The spiked recoveries of 11 paralytic shellfish toxins 3.2 PSP
n=6 C18
ng % % U
RSD % 5 GTX] GTX4.GTX2 GTX3.dcGTX2
Toxin Additive Amount Revovey rate Average recovery rate ’
GTX2 2.82 85.2~101.5 93.5 7.7 deGTX3
GTX3 0.90 87.4~99.2 95.4 49
GTX1 2.64 84.5~97.6 93.6 9.3 o PSP
GTX4 0.84 92.1~99.7 96.2 33
deGTX2 2.40 88.6~99.1 93.8 5.1 .
TOSOH TSK- GEL Amide-
deGTX3 0.66 83.5~96.9 90.7 6.6
9
GTX5 BI 1.50 86.0~101.6 929 8.2 8OHILIC P
STX 120 81.5~97.9 94.7 6.3 +2mmol/L
deSTX 0.96 85.9~97.6 92.6 6.0 PSP
neoSTX 1.92 80.9~98.8 91.9 8.6
deneoSTX 0.78 88.0~98.3 92.5 3.2
24 0.1% v/v
16 33
2002/657/EC
3.0~360p g/100g GTX4 GTXS 4
11P 1.51P
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Table 4 Results of determination of same paralytic shellfish toxins in aquatic products
Samples GTX2 GTX3 GTX1 GTX4 deGTX2 dcGTX3 GTX5 Bl STX  deSTX  neoSTX  deneoSTX
1Oysterl ND ND 3.0 ND ND ND 61.2 ND ND ND ND
20yster2 ND ND ND 18.7 ND ND 360.0 ND ND ND ND
30yster3 ND ND ND ND ND ND ND ND ND ND ND
40yster4 ND ND ND ND ND ND ND ND ND ND ND
50yster5 ND ND ND ND ND ND ND ND ND ND ND
60yster6 ND ND ND ND ND ND ND ND ND ND ND
1Scallopsl 4.1 ND ND 51.7 ND ND 198.0 ND ND ND ND
2Scallops2 ND ND ND 200.0 ND ND 79.6 ND ND ND ND
3Scallops3 ND 35 26.1 8.1 ND ND 233.0 ND ND ND ND
4Scallops4 ND ND ND ND ND ND ND ND ND ND ND
5Scallops5 ND ND ND ND ND ND ND ND ND ND ND
6Scallops6 ND ND ND ND ND ND ND ND ND ND ND
Grouper ND ND ND ND ND ND ND ND ND ND ND
Sole fish ND ND ND ND ND ND ND ND ND ND ND
Tiger grouper ND ND ND ND ND ND ND ND ND ND ND
Green grouper ND ND ND ND ND ND ND ND ND ND ND
ND Note * ND means negative
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