J. Fd Hyg. Safety 15(4), 293296 (2000)

fl=o] == TR XXl =
O|ojujFe| E5Y DHIMIIRS SN 3 S4 FHME H(
B[R - OI8IE - OIEHA| - ATEY - HEMY - BIYE - BEA
N N LY
YT NBYHEDE

Comparison of Paralytic Shellfish Poison Contents and
Components in the Different Bivalve Species

Mi Jung Park’, Hee Jung Lee, Tae Seek Lee, Kwang Tae Son,
Han Suck Byun, Jeong Heum Park, and Dong Suck Jang*
Sanitation & Processing Research Division, National Fisheries Research &

Development hstitute, Pusan 6 19-900, Korea
“Division of Food Science and Biotechnology,
Pukyong National University, Pusan 608-737, Korea

ABSTRACT - Paralytic shellfish poison (PSP) occurrence and variation in the different bivalve species including
oyster, Crassostrea gigas and mussel, Mytilus edulis in Jinhae bay Korea from January to December in 1997 were
surveyed. And also compositional characteristics of PSP ingredients in the different bivalve species were
investigated. PSP in shellfish was detected from late February and increased continuously until the middle of April
in Jinhae bay. And after April PSP level had been decreased gradually and the toxicity was not detected by mouse
bioassay in the early of June. Of the examined bivalve species, PSP content in the mussel exhibited the highest value
and the PSP content in the mussel in the middle of April, PSP high season in Jinhae bay, was 6 times higher than
that in the oyster. Gonyautoxin (GTX)1~4 group occupied 59.0~78.8% of whole PSP contents and identified as
dominant ingredient in the examined bivalves except oyster. And it is also identified that the PSP toxicity in the tested
species were derived from the GTX group. And the dominant ingredient of PSP in the oyster was carbamoyl-N-
sulfo-11a- hydroxysaxitoxin sulfate(C1)(37.9%) and neosaxitoxin(neoSTX)(26.2%). But the toxicity of Cl in the
tested oyster could be ignorable and most toxicity (80.0%) was derived from saxitoxin (STX) group.
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Table 1. Comparison of PSP components in the different bivalve species

Cl C2 GTX! GTX2 GTX3 GTX4 GTX5 neoSTX deSTX STX Mowse b
. .. OUSe D10Assa’
Species . Tox101ty.(.MU/g) Total (Ug/100 g) Y
Toxin composition (mole %)
Mussel 00 02 30 04 0.6 24 00 0.0 00 00 66" 110
208 144 233 86 71 251 00 0.0 07 00  100?
Manilla 00 00 32 00 0.1 01 00 0.0 00 02 36 60
neckclam 140 26 706 0.0 4.1 41 00 0.0 00 45 100
Ak shell 00 00 13 06 0.6 03 00 0.0 03 03 34 52
89 22 214 290 16l 73 00 0.0 104 47 100
Surfelam 00 00 12 00 0.1 03 00 0.0 02 00 18 38
225 68 400 44 27 119 00 0.0 117 00 100
Oyster 00 00 00 0.1 02 00 0.0 0.9 03 00 15 32
379 00 00 88 95 00 00 26.2 176 00 100
D Toxicity (MU/g) calculated by Oshima’s method
 Toxin composition {mole %)
Ame} 2 Bho] PANE, 183 7 AR A #2l GTX1~4 group®] T3] 73.8% (7.3~29.0%)%
q B4 B4 A= Table 13 2rh AAergen, A =42 823%E VERIReH, 11 F
19983 39 24olA] 27 Aelof] FHg AAA] HHE GTX1e] AA ZAl9l 382%F Jehle ALE ERIHAU
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HF T Hb I IFEA7F 110 pg/100g2= 7H ZWSPM A AP S o 7HE e =4 8%
Eokom, thgol HAIE (60 ug/100g), HEM (52 pg/ € vekd 22 Clo] 7R 37.9%A o S48 7%94
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219 A GTX13 GTX4 7} 24zh 233 4 25.1%= C2 (25.9%), GTX5 (3.8%), GTX6 (7.1%), deSTX (1.3
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| &ack. v g A= GTXIo] 54 7442 70.6%) Zo 59 npgduiREe] F44%0 A7t e A
HE 549 83.8%E AASIA. 2y Az e HFER o] et A oAb 777 o )
PSP TAIAIR FollA dridom v|EAde] e Aoz o e ZeE st
ZEQY

I AE FE osl] E3tE dFe &8 el mA A% ui S sk 19974 195E 1297 A
Fsfrtal ojnjsl 7o vl FEo] o3 531 A A4 gf Fof ¥ 54 PALE BEL 2K E
= ohgat 7l WAsjnt sl v dulREe] o3 olmulRF H3ls 295E AlFElY 49 Feol A7)
o FEdl & Hx} 7hasle ¢dole s AdEdoH, Fa o dii B IFEA Y @ Fo MR
o] AFoAM 2] 3871F2] (80 ug/100g) ol A& 7]7He zhzh 21 d3} 40 0)%de). ¢
A B &3 E3le] ArE AFGEA7} 7P wked, uixlE, Z, F2zNe) eoldth B4 &8 HA7I1 42

5
T
ofi
2
i)
fi
k)
i3

Journal of Food Hygiene and Safety, Vol 15 No. 4



296

M Jung Park et al

ZgeollMe] AFHER =3}e] AEE= 29 eiof] 2En) E3lE AFER|e}F F9] A X =¥ 3351 € 574 g
100 gollM 50% FFo2 A Zkastsde 22 1593 7do] 2eER)oH, 71#3) o3z hdede 22} |
M 20d0] Aegdn). ARl AN EHE vphgullFEe] TR AFHA], v g, sz, Dy ¢
S ME GTX1~4 group] 59.0~78.8%E Al +38& AXaAeH, AEF S4= TR GTX goupol &3 7
olAtt, Y 29 A% Cl1F neoSTXIF Z+2t 37.9%, 262%E AAIBIHoW Clofl 23 B4 A glleH, 4

2 =49 thE-E (80.0%)°] STX groupdll &3+ Ao g &gt

10.

method for paralytic shellfish toxins. J. AOAC International,
78, 528-532 (1995).
Ministry of Health and Welfare: Standard of Food, Notice of

£In2s Ministry of Health and Welfare, No. 1995-34 (1995).
. KMWE, WAE—, SEAERN, BEEETF, &L

. Schantz, E. J., Mold, J. D., Stranger, D. W., Shavel, J., Riel, #, AN 777%’ 4 —7#%‘4 74 %Ud“ ?_Tﬁ’/f s
F.J., Bowden, J. P, Lynch, J. M., Wyler, R. S., Reigel, B. and BV H &R & T 0. BEE, 40, 19-22
Sommer, H.: Paralytic shellfish poison . A procedure for the (1999): " 3 .
isolation and purification of the poison from toxic clams and 12. KRB UM ’i BORERD. “HET T 7; d

- % ARl p: X P N
mussel tissues. J. Am. Chem. Soc., 79, 5230-5235 (1957). Bk : YEH 1%%1%-_ BH"(H ﬁﬂf%%@r’rﬁx KERY

. Medcof, J. C.: PSP characteristics of ocean clams in the Bay Y = X No. 42. fERMZEM, H, pp.73~87 (1982).
of Fundy. Dep. Fish. Forest., pp. 14 (1970). 13. Asakawa, M., Miyazawa, K. and Noguchi, T.: Studies on

. Medcof, I. C.: PSP characteristics of ocean clams. Dep. Fish. paralytic shellfish poison (PSP) toxification of bivalves, in
Forest., pp.9-10 (1971). association with appearance of Alexandrium tamarense, in

. Jorgenson, C. B.: Biology of suspension feeding. Pt. 3. Food Hiroshima Bay, Hiroshima Prefecture. J. Food Hyg. Soc.
of suspension feeders. Pergamon Press, New York, pp. 242- Japan., 34, 50-54 (1993).

294 (1966). 14. Takatani. T., Akaeda, H., Kaku, T., Miyamoto, M., Mukai, H.

CHED 5T, BOFM: RS ESEOM L, and Noguchi, T.: Paralytic shellfish poison infestation to
AL, 41, 1-10 (2000). Opyster Crassostrea gigas due to dinoflagellate Gymnodinium

. Shimizu, Y. and Yoshioka, M.: Transformation of paralytic catenatum in the Amakusa Islands, Kumamoto Prefecture. J.
shellfish toxins as demonstrated in scallop homogenates. Food Hyg. Soc. Japan., 39, 292-295 (1998).

Science. 212. 547-549 (1981) 15. Lee, J. S, Jeon, J. K., Han, M. S., Oshima, Y. and YaSumOtO,

. Sullivan, J. J., Twaoka, W. T. and Liston, J.: Enzymatic trans- T.: Paralytic shellfish toxins in the mussel Mytilus edulis and
formation of PSP toxins in the littleneck clam Protothaca dinoflagellate Alexandrium tamarense from Jinhae Bay,
staminea. Biochem. Biophys. Res. Comm., 114, 465472 (1983). Korea. Bull. Korean Fish. Soc., 25, 144-249 (1992).

. A.O.A.C. Official methods of analysis. 16th ed., Association 16. Murake.1m1, R, Yamanjloto, K. and I.\I'oguchl, T Tox1c1t'y and
of Official Analytical Association of Official Analytical paralytic shellfish poison composition of three species of
Chemists, Ch. 35, Arlington, Virginia, PP 2122 (1995) bivalves collected in Ibaraki Prefecture, Japan J. Food Hyg

. Oshima, Y.: Postcolumn derivatization liquid chromatographic _ Soc. Japan., 40, 46-54 (1999a).

17. Murakami, R., Yamamoto, K. and Noguchi, T.: Difference in

PSP composition among various parts of surf clam. J. Food
Hyg. Soc, Japan., 40, 55-61 (1999b).

Journal of Food Hygiene and Safety, Vol. 15 No. 4



