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Anatomical Distribution of Paralytic Shellfish Toxin in Bay Scallops
Argopecten irradians Along the Gyeongnam Coast, Korea

Dong Wook Kim, Kunbawui Park, Kwang Soo Ha!, Ara Ryu, Hean Jae Yu, Seong Hae Jo, Sung Rae Jo
and Jong Soo Mok*

Food Safety and Processing Research Division, National Institute of Fisheries Science, Busan 46083, Korea
'Southeast Sea Fisheries Research Institute, National Institute of Fisheries Science, Tongyeong 53085, Korea

To understand the characteristics of paralytic shellfish poisoning in a major production area of the bay scallop Argo-
pecten irradians in Korea, the seasonal variation and anatomical distribution of paralytic shellfish toxin (PST) were
determined in bay scallops collected from the Gyeongnam coast of Korea from March to May 2018. PST levels in bay
scallops in the survey area showed remarkable seasonal variation. PST was first detected at a level of 0.42 mg/kg on
April 2, 2018, and the highest toxin level (3.15 mg/kg) was recorded on April 12. Among the tissues of bay scallops,
the highest proportion of PST was found in the viscera (54.9%+17.8%), followed by the adductor (22.8%+10.9%),
gonads (8.9%+4.6%), gills (7.1%=3.7%), and mantle (6.3%=.8%). In addition, with higher PST levels in the whole
tissues of bay scallops, the proportion of PST in the viscera increased, whereas those in the mantle, gill, and gonad
tissues decreased. In a high-toxicity group with more than 2.0 mg/kg PST in the whole tissues, the proportion of PST
in the viscera was 71.8%+6.7%.
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Saxitoxin (STX) FF=2-2 National Institute of Standard
and Technology (NIST, CO, USA)||A] reference material 5
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Fig. 1. Sampling stations of bay scallops Argopecten irradians
along the Gyeongnam coast in Korea.
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Fig. 2. Variation of paralytic shellfish toxin in edible tissue of bay Auith U9l EFAET] 243 HAlE vtk 7HAl= vkelA
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Table 1. Anatomical weight composition of bay scallops Argopecten irradians along the Gyeongnam coast of Korea in 2018

Tissue Weight (mean, g) Composition rate of
Station 1 Station 2 Station 3 Station 4 Total total weight (%)
2130 2020 2230 2237 2037
Mantle (2.4£0.4) (2.040.0) (2.740.3) (2.9+0.6) (2.6£0.5) 19124
. 19-26 2328 26-3.9 2336 19-3.9
Gill (2.240.3) (2.5+0.4) (2.9:0.4) (3.0£0.5) (2.740.5) 19.943.2
2532 2223 2844 2553 2253
Adductor (2.840.2) (2.3£0.0) (3.4£0.7) (3.9+1.0) (3.3£0.8) 236£3.0
2059 1119 1.9-4.4 2336 11-5.9
Gonad (3.4+1.3) (1.540.6) (3.1£0.9) (2.940.5) (3.0+1.0) 21446.0
. 15:2.1 19-2.0 19-36 2034 1536
Ve (17:03) @0:01) (24:08) (25108 @2:05) 19093
11.3-14.8 9.4-11.0 12.6-16.4 11.9-18.9 9.4-18.9

Whole tissue (12.641.2) (10.241.1) (14.541.7) (15.2+2.5) (13.7+2.3)
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Table 2. Toxicity and anatomical distribution of paralytic shellfish toxin in bay scallops Azrgopecten irradians along the Gyeongnam coast

of Korea in 2018
. Toxicity (mg/kg) Toxicity (%) in individual
Station Date - - -
Whole tissue Mantle Gill Adductor Gonad Viscera

5/3 0.56 12.3 11.3 30.3 17.9 28.2

5/10 3.1 1.7 1.9 19.4 6.6 70.4

5/15 0.57 11.8 12.0 314 17.7 271
! 517 0.66 10.1 9.9 17.5 15.7 46.8

5/21 0.90 10.1 9.0 1.2 8.9 60.7
___________________ Si24 16486 B\ 289 48 606
Subtotal 0.56-3.11 1.7-12.3 1.9-12.0 11.2-31.4 4.8-17.9 27.1-70.4
5 5/8 0.81 10.1 1.2 18.1 5.8 54.9
___________________ 510 . 078 89 125 M1 86 588
Subtotal 0.78-0.81 8.9-10.1 11.2-12.5 11.1-18.1 5.8-8.6 54.9-58.8

5/3 1.71 4.1 7.0 48.2 8.4 32.3

5/8 3.16 21 3.6 11.6 45 78.2

511 2.84 24 2.6 19.8 6.4 68.8
3 5/18 1.60 4.1 75 12.9 10.4 65.1

5/25 1.64 44 438 30.8 7.8 52.2

5/31 1.21 6.2 7.7 24.8 13.8 475
___________________ 68 097 84 90 244 67 514
Subtotal 0.97-3.16 2.1-84 2.6-9.0 11.6-48.2 4.5-13.8 32.3-78.2

5/3 2.92 3.0 3.5 19.0 10.6 63.9

5/8 3.26 2.0 3.0 9.5 3.8 81.7
4 5/10 2.00 3.8 3.9 20.8 3.6 67.9

5/16 1.92 3.8 4.7 35.2 4.5 51.8

5/21 1.66 5.0 5.0 134 53 714
___________________ 529 082 183 139 455 145 128
Subtotal - 0.52-3.26 2.0-13.3 3.0-13.9 9.5-45.5 3.6-14.5 12.8-81.7
Total (mean) ) 0.52-3.26 1.7-13.3 1.9-13.9 9.5-48.2 3.6-17.9 12.8-81.7

(1.64+0.94) (6.3+3.8) (7.1£3.7) (22.8+10.9) (8.914.6) (54.9+17.8)
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Fig. 3. Anatomical distribution of paralytic shellfish toxin (PST)
in bay scallops Argopecten irradians by the contents of PST. Scale
bar represents standard deviations. Sample tissues with similar let-
ters are not significantly different (P=0.05).
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ABREe] Yol 518 vhul g R4 S FAAl
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ol w2 A7l B =2 Hle 2 S0l SA Erhal sho &
2A70] Ao} FABIATE o] nhul g w550 Fere] 2
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