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Analysis of Amnesic Shellfish Poisoning (ASP) in Shellfishes from Jinhae
Bay in Korea
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This study analyzed domoic acid (DA), the causative agent of amnesic shellfish poisoning (ASP), in shellfish pro-
duced in Jinhae Bay, Korea. From January 2018 to December 2020, samples were collected at least once a month
from 10 sites in Jinhae bay. This included 170 mussels Mytilus galloprovincialis and 241 oysters Crassostrea gigas.
Domoic acid was detected in some samples in collected 2018 and 2019; however, all levels were significantly below
the regulatory level of 20 mg/g. Domoic acid was not detected until 2020.Moreover, the detection trend of domoic
acid did not show a clear correlation with the shellfish species or season. Calculation of body exposure to domoic
acid through shellfish consumption showed that it was below the health-based guidance values in all cases. These
results can be used as basic data on domoic acid in shellfish produced in shellfish growing areas and as policy data
for the supply of safe seafood. In addition, considering the possibility of changes in marine biotoxins due to changes
in aquatic environments, continuous monitoring is necessary.
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Fig. 1. Structure of domoic acid (DA).
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Fig. 2. Sampling stations of shellfishes from the Korean coastal area. o, Mussel; ®, Oyster.



W57 F 7| JAAA g RS54 B4 323
1 Y = 9.66E+004X+9.76E+002
200000
{ R2=0.9999
15UUUU—‘-
8 1000004
2 ]
5UUUD—-
o
e S A e
000 020 040 050 080 100 120 140 160 180 200

Concentration (ug/g)

Fig. 3. Calibration curve of domoic acid standard solution.

Table 1. HPLC conditions for the analysis of domoic acid

HPLC conditions
HPLC system  Waters e2695
Detector Waters €2695, PDA, 242 nm & 280 nm
Analytical Vydac 201 TP C18, 5 ym, 250%4.6 mm (or
column equivalent)

Vydac 201 TP C18, 5 ym, 4.0x3.0 mm

Guard column (changed in each use)

Column oven

temperature 40°C
Mobile phase 10% acetonitrile and 0.1% trifluoroacetic acid
Flow rate 1.0 mL/min

Injection volume 20 pL
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Table 2. Results of accuracy, precision, LOD, LOQ and recovery of the method

Analyte Matrix  Cerrtified value (ug/g) Accuracy (%) Precision (%) LODP (ug/g) LOQ°(ug/g) Recovery! (%)
. Mussel 0.5 98.9 0.47 0.0004 0.004 101.77
Domoic acid
Oyster 0.5 98.0 0.85 0.0004 0.004 97.8

*RSD, Related standard deviation. *LOD, Limits of detection. ‘LOQ, Limits of quantification. “n=10 replicate sample.
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Fig. 4. Chromatogram from the HPLC-PDA analysis of DA standard (A), sample in mussel (B) and system evaluation solution (C). DA,

Domoic acid.
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Table 3. Concentrations of domoic acid (ng/kg) in shellfishes collected from Korean coastal area

v ) Sampling Concentrations (mg/kg)
ear  Shellfishes .
site Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
St.2 ND> ND ND ND ND ND ND ND 26 ND ND ND ND ND - -
Mussel St.5 ND ND ND ND ND ND ND ND 25 ND ND ND 23 ND ND ND
St.6 ND ND ND ND ND ND ND ND 25 ND ND - - - - ND
St.8 ND ND ND ND ND ND ND ND 17 ND ND ND ND ND ND ND
St.1 ND ND ND ND ND - ND ND ND ND ND ND ND ND ND ND
2018 St.2 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
St.3 ND ND ND ND ND ND ND ND - ND ND ND ND ND ND ND
Oyster St4 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
St.6 ND ND ND ND ND ND ND ND ND ND ND ND - ND ND ND
St.7 - - - - - - - - - - - - - - - -
St.2 ND ND ND ND ND ND ND ND ND ND ND ND ND 28 ND ND
Mussel St.5 ND ND ND ND ND ND ND ND ND ND 14 ND ND ND ND ND
St.6 ND ND ND ND ND ND ND ND ND ND ND ND ND 46 ND ND
St.8 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
2019 St.1 ND ND ND ND ND ND ND ND ND ND ND ND ND 27 ND ND
St.2 ND ND ND ND ND ND ND ND ND ND ND ND ND 17 ND ND
Oyster St.3 ND ND ND ND ND ND ND ND ND ND ND ND ND 45 ND ND
St.4 ND ND ND ND ND ND ND ND ND ND - - ND 12 ND ND
St.6 ND ND ND ND ND ND - ND ND ND ND ND ND ND ND ND
St.7 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND
St.2 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
Mussel St.5 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
St.6 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
St.8 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
5020 St.1 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
St.2 ND ND ND - ND - ND - ND - ND ND - ND ND ND
Oyster St.3 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
St4 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
St.6 ND ND ND - ND - ND - ND - ND ND ND ND ND ND
St.7 ND ND ND - ND - ND - ND - ND ND ND ND ND ND

“ND, Not detected. *-, Sample not available.
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