J Korean Soc Food Sci Nutr
36(7), 926 ~931(2007)

524 Fod Fheta] A

ALY I F=9 LC-MS/MSO| 2|5t 24

220"

[=Jrum —_= 1
1 = = = 2 x = =
ZATHSIIL SO MBS 22le ks st Satel T
3 = = = 4 -
LSS HYYT BT, AFolotENE ABoeasl

Detection of Diarrhetic Shellfish Poisons by LC-MS/MS

Jong-Soo Lee', So-Mi Yun', Jun-Ho Jang®, I-Shik Shin® and Jong-Ok Lee"

"Division of Marine Life Science and Technology, Institute of Marine Industry,
Gyeongsang National University, Gyeongnam 650-160, Korea
?Graduate School of Agricultural Science, Tohoku University, Sendai 981-8555, Japan
3Faculty of Marine Bioscience & Technology, Kangnung National University, Gangneung 210-702, Korea
‘Food Contaminants Team, Korea Food and Drug Administration, Seoul 122-704, Korea

Abstract

Diarrhetic shellfish poisons (DSP) such as okadaic acid (OA), dinophysistoxin-1 (DTX1), pectenotoxin-1
(PTX1), PTX2, PTX6 and yessotoxin (YTX) were determined simultaneously by LC-MS/MS and mouse
bioassay in the shellfishes (oyster, mussel, Washington purple clam, ark shell, scallop and short necked clam)
collected at Tongyeong, from March to September, 2006. Oyster and mussel were found to contain DSP (0.05~
0.1 MU/g) in March by mouse bioassay; however, no DSP components were detected on the LC~-MS/MS. Also,
a small amount of DTX1 (0.05 pg/g) in mussel (June) and OA (0.01~0.02 pg/g) in 5 species of shellfishes

(August) were determined by LC-MS/MS.
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Table 1. Aquisition parameters of diarrhetic shellfish poi-
sons at MRM mode (negative mode)

Q1 Mass Q3 Mass Dwell time

Toxin Mode
(amu) (amu) (msec)
OA [M-HI 803.50 255.20 100.0
DTX1 [M-HI 817.50 255,20 100.0
DTX3 [M-HI 105570  255.20 100.0

919.50 137.00 100.0
803.50 137.00 100.0
887.50 519.20 100.0
114150  1061.50 100.0

PTX1 [M+HCOOH-H]
PTX2 [M+HCOOH-HI
PTX6 [M-HI"

YTX [M-2Na+H]
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Table 2. Contents of diarrhetic shellfish poisons in shellfishes by mouse bioassay method and LC-MS/MS

Date Shellfishes Mouse bioassay method LC-MS/MS method
Residue (g/20 g extract) Toxicity MU/g)  Toxin (ug/g) Toxicity (MU/g)
Oyster 0.35 0.05~0.1 - -
Mussel 0.23 0.05~0.1 - -
Mar. Scallop 0.06 0.05> - -
Short necked clam 0.20 0.05> - -
Purplish Washington clam 0.12 0.05> - -
Oyster 0.36 0.05> - -
Mussel 0.35 0.05> - -
Apr. Scallop 0.13 0.05> - -
Short necked clam 0.20 0.05> - -
Purplish Washington clam 0.22 0.05> - -
Oyster 0.24 0.05> - -
Mussel 0.47 0.05> - -
May Scallop 0.17 0.05> - -
Short necked clam 0.36 0.05> - -
Purplish Washington clam 0.17 0.05> : - -
Oyster 0.36 0.05> - -
Mussel 0.18 0.05> DTX1: 0.05 0.016
Jun. Ark shell 0.56 0.05> - -
Short necked clam 0.10 0.05> - -
Purplish Washington clam 0.17 0.05> - -
Oyster 0.26 0.05> - -
Mussel 0.34 0.05> - -
Jul. Ark shell 0.57 0.05> - -
Short necked clam 0.14 0.05> - -
Purplish Washington clam 0.23 0.05> - -
Oyster 0.21 0.05> OA: 0.01 0.003
Mussel 0.31 0.05> 0A: 0.02 0.005
Aug. Ark shell 0.17 0.05> 0A: 0.01 -
Short necked clam 0.13 0.05> 0OA: 0.01 -
Purplish Washington clam 0.14 0.05> OA: 0.01 -
Oyster 0.20 0.05> - -
Mussel 0.32 0.05> - -
Sep. Ark shell 0.17 0.05> - -
Short necked clam 0.14 0.05> - -
Purplish Washington clam 0.11 0.05> - -

Y_: not detected.
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Fig. 2. MRM chromatograms detected
dinophysistoxin~1 (DTX1) in mussel
collected on June, 2006.
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Fig. 3. A part of typical MRM chromatogram detecting oka-
daic acid (OA) in mussel collected on August, 2006.
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