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Toxin Composition of Bivalves infested by Paralytic
Shellfish Poison in Hiroshima Prefecture

Kumivyo TakaTta, MARI Mi1zUTA, TATSUHISA MONDEN
(Received Sept. 30, 1994)

The toxin compositions of oysters Crassostrea gigas, short-necked clams Tapes japonica and mussels
Mytilus edulis infested by PSP from Hiroshima Bay in 1992 and 1993 were analyzed by HPLC.

The toxins were found to contain gonyautoxin(GTX)1, GTX2, GTX3, GTX4 and epi-GTX8(C1),
GTX8(C2) as the minor components, along with saxitoxin(STX) and neosaxitoxin(neoSTX). Above
all, GTX1 and GTX4 were the major components. There were no significant difference in toxin
content of 1992 and 1993. The content of GTX(1+4) in 1993 was lower and that of GTX(2+3) was
higher than those in 1992 however. The conspicuous feature was that the content of neoSTX in
1993 was higher than that in 1992. The toxin compositions of oyster toxin, short-necked clam
toxin and mussel toxin were similar to each other.

Whereas, toxin compositions varied depending on geographical conditions or the growth stage.
The content of GTX(1+4) decreased and those of GTX(2+3) and neoSTX increased depending on
growth stage.lt seems that the variation of toxin composition due to the occurrence of metabolic

interconversions of the PSP toxins.
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Table 1. Operating Conditions for HPLC Analysis of PSP Toxins

Column
Mobile phases : flow rate at 0.8ml/min

(1) for GTX1-GTX4

 Inertsil ODS (5 pm, 4.6X150mm)

2mM sodium 1-heptanesulfonate in 10mM ammonium phosphate (pH 7.1)

(2) for STX, neoSTX

2mM sodium 1-heptanesulfonate in 30mM ammonium phosphate (pH 7.1),

5% acetonitrile

Oxidizing reagent : flow rate at 0.4ml/min

7mM periodic acid in 50mM sodium phosphate buffer (pH 9.0)

Reaction
Acidifying reagent : flow rate at 0.4ml/min
0.5M acetic acid

Detection

tat 65C in Tefron tubing 0.5mm X 10m

D excitation wavelength 330nm, emission wavelength 390 nm
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Fig.1.HPLC analysis of oyster, short-necked clam and mussel in 1992, along with standards
a:standards b : oyster toxin c¢ : short-necked clam toxin d : mussel toxin
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Fig.2.Toxin composition of bivalves in 1992
a: oyster b: short-necked clam ¢ mussel
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Fig.3.HPLC analysis of acid hydrolyzate of oyster toxin

a ! standards

b : oyster toxin c¢ : acid hydrolyzate of oyster toxin

Table 2.Toxin Composition of Bivalves in 1992 (mole%)

oysters short-necked clams mussels
GTX(1+4) 75.0  82.7 77.1~84.1 79.0 82.7
GTX(2+3) 25.0 14.1 6.9~16.7 8.3 11.1
neo STX ND 3.2 4.0~ 9.4 12.6 6.1
STX ND ND ND 0.1 0.1
“““““““ e 2 s

n: number of samples; ND: not detected
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Fig.4.HPLC analysis of oyster, short-necked clam and mussel in 1993, along with standards
a: standards b oyster toxin c: short-necked clam toxin d: mussel toxin
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Fig.5.Toxin composition of bivalves in 1993
a: oyster b short—necked clam c¢ : mussel

Table 3.Toxin Composition of Bivalves in 1993 (mole%)

oysters short-necked clams mussels
GTX(1+4) 41.7~85.8 16.6~80.4 50.3~86.9
GTX(2+3) 14.2~52.6 14.8~55.0 13.1~37.9
neo STX ND~21.3 ND~55.1 ND~17.6
STX ND~ 2.1 ND~ 0.7 ND~ 4.1
"""" s wuw

n: number of samples; ND: not detected
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Fig.6.Variation of toxin compositions of mussels

in 1993
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