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Analysis of Diarrhetic Shellfish Poisoning Toxins by Liquid
Chromatography-electrospray Ionization Mass Spectrometry

Su Un Kim*, Dong Hyun Yuk, Young Ae Park, Jin Ah Kim, Ae Sook Park, and Yun Chun Kim

Seoul Metropolitan Goverment Research Institute of Health and Environment, Fisheries Products Inspection Team

Abstract Diarrhetic shellfish poisoning toxins were investigated by liquid chromatography-electrospray ionization mass
spectrometry (LC-MS/MS). Okadaic acid (OA), Dinophysistoxin-1 (DTX1), Pectonotoxin2, (PTX2) and Yessotoxin (YTX)
in bivalves were quantified. OA were found in four samples; mussel Mytilus edulis (0.001 pg/g), Oyster Crassostrea gigas
(0.004 and 0.001 pg/g) and manila clam Ruditapes philippinarum (0.001 pg/g). DTX1, PTX2, and YTX were not detected

from all of the samples examined.
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Table 1. LC-MS/MS conditions for analysis

LC seperation

-
Solvent A Hommctioon |
Solvent B 95% Aqueous MeCN+2 mM
CHOONH,+50 mM CHOOH
Flow rate (mL/min) 0.4
LC Injection volume (uL) 10
Gradient elution (min) solvent B (%)
0 30
3 90
45 90
4.6 30
6.6 0
Ionization mode ES+/ES capillary
Voltage +/-2.5kV
Acquisition MRM mode
MS/MS Source temperature 120°C
Desolvation gas 850 L/h N, at 350°C
Cone gas S0L/hN,

Table 2. MS/MS parameters for detection of diarrhetic shellfish
poisoning toxins

Toxins Parent ions (m/z) Fragment ions (m/z) Mode
OA 803.45 255.1/113.0 ES-*
DTX1 817.45 255.1/113.0 ES-
PTX2 857.45 137.0 ES-
YTX 1141.5 1061.5/855.45 ES-

OA, okadaic acid; DTXI, dinophysistoxin-1; PTX2, pectenotoxin-2;
YTX, yessotoxin
*Electrospray negative ion

247171 o =A
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Fig 1. Calibration curves of 4 diarrhetic shellfish poisoning
toxins

Table 3. LOD and LOQ for detection of OA, DTX1, PTX2, YTX

Toxins LOD (ng/mL) LOQ (ng/mL) R?

OA 0.003 0.01 0.9982
DTX1 0.03 0.1 0.9963
PTX2 0.2 0.7 0.9909
YTX 0.1 0.2 0.9936

OA, okadaic acid; DTXI1, dinophysistoxin-1; PTX2, pectenotoxin-2;
YTX, yessotoxin

methanol& 7}ate] A3}t 3 £ 2,500xgolA 57 LA
Sk NS 045um nylon syringe filter(Whatman, Brentford,
UK)E o 3}sto] ARE-8l3i T

AMY, AESH ¥ HESHA

OA, DTX1, PTX2, YTX & 4%l gt 347342 Fig 13
2tk 0A9 7} FE(046, 0922, 1.844, 3.688, 7.375, 14.75,
59.0, 118ppb), DTX19 Z} FX=(0.781, 1.563, 3.125, 6250,
12,5, 50,100 ppb), PTX2<] Z} FX(1.117, 2234, 4.469, 8.938,
17.875, 71.5, 143ppb), YTX Z+ ¥(0.883, 1.766, 3.531,
7.062, 14.125, 56.5, 113 ppb)= 43+ 3 13} 3|Ao2HE A
< R¥%HE Z17F 0.9982, 0.9963, 0.9909, 0.9936% F& 3 ZAA
< Yei9leH, AE3AE 0.003-02 ppb, A FEAE 0.01-0.7
ppbSAtH(Table 3).

=
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&2 OA 97.1%, DTXI1 107%, PTX2 86.7%, YTX 98.9%31t}.
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Table 4. Measurement of certified reference material (CRM)

Anal Unit Certified Measured % %
alyte ni

" Mean SD Mean SD Recovery RSD
OA mg/kg 10.1 0.8 9.4 1.458 93.1 49
DTX1 mg/kg 1.3 0.2 1.01 0.079 717 7.8

OA, okadaic acid; DTXI, dinophysistoxin-1

Table 5. Recovery (%) of toxins spiked into bivalve samples

: Concentration Recovery (%)
Toxins
(ng/g) Oysters
OA 59 97.1
DTX1 50 107.0
PTX2 71.5 86.7
YTX 56.5 98.9

OA, okadaic acid; DTX1, dinophysistoxin-1; PTX2, pectenotoxin-2;
YTX, yessotoxin

Table 6. LC-MS/MS analysis results of the shellfish samples

Number of Toxin contents
Species (n) sample toxin (ng/g, whole meat)
detected  O0A DTX1 PTX2 YTX

0.004 ND" ND ND
Oyster (28) 2 0000 ND ND ND
Mussel (40) 1 0.001 ND ND ND
bloody clam (17) 0 ND ND ND ND
manila clam (15) 1 0.001 ND ND ND
razor clam (1) 0 ND ND ND ND
short-necked clam (14) 0 ND ND ND ND
clam (2) 0 ND ND ND ND
ark shell clam (7) 0 ND ND ND ND

YND, not detected
OA, okadaic acid; DTX1, dinophysistoxin-1; PTX2, pectenotoxin-2;
YTX, yessotoxin
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