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The purpose of this study was to investigate the detoxifying effect on PSP-infested sea
mussel, Mytilus edulis, by heating treatment and correlation between the PSP toxicity and
the environmental conditions of shellfish culture area such as temperature, pH, salinity,
density of Protogonyaulax sp. and concentration of inorganic nutrients such as NH,-N, NOs-
N, NO;-N and PO,-P.

This experiment was carried out at Sujong in Masan, Yangdo in Jindong, Hach’ong in
K'ojedo and Gamch'on bay in Pusan from February to June in 1987~1989.

It was observed that the detection ratio and toxicity of PSP in sea mussel were different
by the year even same collected area.

The PSP was often detected when the temperature of sea water about 8.0~14.0 °C.

Sometimes the PSP toxicity of sea mussel was closely related to density of Profogonyau-
lax sp. at Gamchon bay in Pusan from March to April in 1989, but no relationship was
observed except above duration during the study period. The concentration of inorganic
nutrients effects on the growth of Profogonyaulas sp. then effects of NO;—N was the
strongest among them.

When the PSP-infested sea mussel homogenate was heated at various temperature, the
PSP toxicity was not changed significantly at below 70 °C for 60 min. but it was propor-
tionaly decreased as the heating temperature was increased. For example, when the sea
mussel homogenate was heated at 100 °C, 121 °C for 10 min,, the toxicity was decrea-
sed about 67% and 90%, respectively.

On the other hand, when shellstock sea mussel contained PSP of 150 ug100g was
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boiled at 100 °C for 30 min. with tap water, the toxicity was not detected by mouse assay,
but that of PSP of 5400 pg100g was reduced to 57 ug/100g even after boiling for 120

min.
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FREt: R (Paralytic Shellfish Poison, PSP)&
Protogonyaulax tamarensis, P. catenella, Pyrodinium
bahamense T ol A3, ol TP IEL Hol2
she ZHHTY F2 #hHo] woldse) st
Ao A RRES dodle ez 2¥A o
(Hashimoto et al, 19765 Noguchi et al, 1978
B - B0, 1982 ¥ 0o, 1083). X3 Prakash et
al.(1971), Hashimoto et al(1976), Ogata et al
(1982), Nishitani et al.(1984)< ©]E PSP R &
gaEo] 283t FAdsA W4E dE R
BEE 2 BREET oA o]Eo] HHIA
Fod RE BRERC RolAAY = #
HEA gedi 3le PSP FR E3a €] 8
2 FE7F RES Bt 2 BREEE So v
o]Eo] HER ¥ow RS BEFESEO o}
AAG BREEY 9L v¥dn ®#ES ¥ 9l
o 28y PSP KR E#3Ee BE € BE
BiRe A7l IR, #igB2 Xelr) Qln
E ZE wEiRolet®: BER4C) w2 HEY Hit
R 9 FREEN 2L Aoyt Jon E £(1988
a)2 PSP B EF=Eo) B 2 #ES A
A (Sea mussel, Mytilus edulis)®] PSP&E Alo|d]
v B4 4A% ABBA Ahde AL oy
I HET ub Aok A FHZ PSP HE E® A
B9 BT HEY ®|iLd 9%& nX & FKe
JREE, ESRE, pH, SBERE, BkE 21281 B
BE £ REY ER 39 2L mEst A9
Hu d=dl SE2 ZF$ Prakash and Medcof
(1962), Hall(1982), Therriault et al.(1985), White
(1986), Boyer et al.(1987)9] Bre#REsl Aot
et A ofo #I WREEHI 2ET 4
Zojth.

W, PSPl <% hrEHEES HPST MG
Ao E 8 AREH Tt B ARE
B odl lon ERCE MAEX A hEdgol
AR A ch(McFarren” et al, 1960 ¥ no,
1983).

3 A& 74 19814 58 o} Ofunato Bayoll A
A @ 7129 (sea scallop, Patinopecten yessoensis)
FIBERS Bl g2 2100~3500 MUE el K
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ERREEE A48 EA7 8 v gon(Maru-
yama et al, 1983) 2ol A% 19854 37 1L
ARG PSPel gdte HmILE IFFAWM
edulis) 2 A} AEHEFHOL dold vk JAFCE
£ 1087). 1EjA AT o|E ABMREY BHHF
el #eted e BHgert R E R gle Prakash
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1988 28 ¥ 6A 7MAe Ve BHigke
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AL 833 1989%F 38 FH 65 Alelde
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o] Fa@A g PSPl sted AEHA BiLE AF
2 o FRRE 2 BRI wE prEHREC st
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PSPol 9§ MFFX el B BEER, 18
I PSP RR EFaEe] FaaAl g ERel
T 19874 19884 28 HE 65 Alold) A, &
=, Ao A} EEE AFEA 9 HFEH
REMEK D 1989F F4 AN A AR
E AFgxe ZFEKkE AMHEstden (Fig 1,
2), REER ATE Ak 1986F 4/ B4 7
Azt npddol A AR AFFX0IUL olEY
B FTREE 100 g9 ZHet 5400 yg, 150 ug ©1Sd
=3
2. EFHY Y SHAE

#FHRY ki 2 BHRELS A 0. A C.(Horwitz,
1980) ] kol #dlgon BhHBIE AEE B
%Ee A% 18~21 g9 ICR(Institute Cancer
Research) % mouse £Z o] %1},



B REES REAE 2 REBNTS RREZIETSY A4 28 HE

. U
Masan Jinhae -10
Jindong «
)
ng -
f]
-35°
Hachtng "\ KOREA
< Study
area |50
I7!
50 129
Fig. 1. Location of sampling stations.
A,
L PUSAN
O: Gamchiin dong
S
J -35°05"
<
chungmu dong
Saha gu
Gupydng don
prome fone Songdo
Gachon
Bay
KOREA
Study
< area
)
)

L]
129°00
Fig. 2. Location of sampling station.

179



R BRR - SHE FEF EHN

3. KB pH % EHEE AT

KRS XEKERS BREEHZ BEstded
pHE #2135 pHYIElZ A HIESH T, 5 BRE
£ Inductive Salinometer(Tsumi-Seikei-Kosakkusho
Co, BN, BF)E AM&3te HIESAL.
4, EEEREC AT

EREREC TS 4 A REEKE
B 2@ st Eikel ©# NH,—N, NO,—N,
PO4—P‘€‘ &%%E&P_i, NOs‘N% 7}'5%%7_[‘3
go PiEstd.
5. Protogonyaulax sp.2l BREHIE

PSP BN EF3EY YZQ P tamarensisE F
A S Protogonyaulax sp.& BFEREL H4F 723
e} REEAKE 11 AF 8 glutaraldehyde solu-
tiong ol LAAFIL olE Sedgwick-Rafter
slide’doll A Fatdn|Foz FESAT
6. #E3ol o3t RREEE

(1) FBREEY uE mhHEML

FRRE wWE BHEMLE UolRI]) 93ty
s RS HESA screw cap tube(16X
150 mm)ol 10 g¥ ZESIT 62.8, 70.0, 80.0, 900,
100, 110 2 X 121 °C A &z s &
NEMEE BEFET. o 1 628~100 °CE  wa-
ter bathg 110 °C¢} 121 °CE  autoclave® 42
AR&3HA T

(2) ERER @& HHEME

FHEREC ©E BHEME ERS HBERS B
A e AFFA(ERAFEAE TR &
st ot

& HEBERT BHEHE et T ARA wilk
3 ¥ cap tube(21X150 mm) ol 10 mi¥ ZrHEshe]
100 °C9l B oA 15, 30, 45, 60, 90, 120474
g R o AAFHA T BHEFH Ol 1553 30
< ARolE 350 mie] KHEKE, 4552 700 mi,
6052 900 mi, 9052 1300 mi, 12052 150 mis}
AGEKRE 42 100 °CE WEAT F, ABE Lo
9 22 FEHZ BRSAY. £AFEX 2] H
HHES BEHI KtL2 TESY A9
o, Ko Bee B F KEKEAN AL B
o2 EHES 155 BHD e FRe, Yo
50 ml2 FFs BHS AES F & AA 9
HBhoz AT

BR Y ER

1. PSPel RAF, BikAl =K 3 SXER
19873 19884 2/ F-El 68 Ateolel mikA:e

4, ¥ 183 339 AERREHAA G R
ol v]sle PSPY HiHliEe] & Aoz ¥
WEFA S YFoz PSP AR, WA HE
I BEEES MBS BHRT Table 1, 29 2T

PSP HHRL WEAZE Z ol gAoy,
198748 Er o] w]8le] 19884 RSl HHi=o] W)
5wkt &, 1987 FE £4, 4%, dHdd
A 2R %¥ 68 Atold AP F 685 AKF 25
B Beol A PSP7F B S o] #iHiERo] 36.8% ol
o}, 19885 RS AHAD 608 Af
ZF 4B Aol AR BEHIE o RS 1987 Y 1/
6ol XA eksith, = AR KRS Aspd
1988¢EEEd = 28 I 5, 67 ¢l £3589 A PSP/
BHEIR gskeon, 3AE 398 K 1270 BEE
1l BEElel Mgt HHEAT 480 2kl A
B o HERS 198740 ¥ldo vl$ W
ok g BRE E 5(1988a)0) SElvE B
WRE BEI dste 1985%F FE 19874F 71X
PSPE AT &R 2A N4 58 Atelde €A #&
HEo: ®E&F JE&de g2 olrt gk 2
YL BEEEY oAM= 1988F A= 80 ug/ 100
g% 233 A% ¢ ¥x A TH(Table 2). 9
9} Zo] & WM E EE wat PSP £ ol
ZA A7t e AL AFEAEREKY KiE,
pH, BEOWRE, EBHEE 5 RIEERC 93¢
X e Aog YA,

Table 2. Comparison PSP toxicity of sea mussel du-
ring from Feb. to Jun. in 1987 and 1988

Collected Year Toxicity
area (ug/100g)
- 1987 31-150
Sujong 1988 35
1987 31-75
Yangdo 1988 24
. 1987 37—95
Hachong 1988 40—43

2. ZFEckx|e| psp &R KB, pH, EaERES}

of A

1987465 19884F 28 H-¥ 67 Alole] 73, &
=, 33 el BEAFEA ] PSP &7 K
B, pH, BIX@BESe] #AE vuzAd ERe
Fig. 3, 4, 59} &t}

19874E2] A% 2B = KiBol 85 °ColUE F
Aol A PSPZF HHHEINL 50 °C B2 K
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Table 1. Experimental results of detection ration of PSP in sea musse! collected at South coast of Korea

Collected Month
Year Total
area 2 3 4 5 6
1987 a/b 1/4 4/4 4/7 3/9 0/4 12/28
_ Ratio(%) 25 100 57 33 0 43
Sujong
1988 a/b 0/4 0/4 1/4 0/4 0/4 1/20
Ratio( %) 0 0 25 0 0 5
1987 a/b 0/4 2/4 3/4 1/4 0/4 6/20
Ratio( %) 0 50 75 25 0 30
Yangdo
1988 a/b 0/4 0/4 1/4 0/4 0/4 1/20
Ratio( %) 0 0 25 0 0 5
1987 a/b 0/4 3/4 3/4 1/4 0/4 7/20
. Ratio( %) 0 75 75 25 0 35
Hanchoog
1988 a/b 0/4 1/4 1/4 0/4 0/4 2/20
Ratio(%) 0 25 25 0 0 10
1987 a/b 1/12 9/12  10/15  5/17 0/12 25/68
Ratio( %) 9 75 67 29 0 37
Total
1988 a/b 0/12 1/12 3/12 0/12 0/12 4/60
Ratio(%) 0 9 25 0 0 7
a/bs Number of positive samples/number of tested samples.
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Fig. 3 Experimental results of PSP toxicity of sea musse! and temperature, salinity and pH of sea sater in shellfish
culture area (Sujong, Masan) in 1987 and 1988.
@ —— @ Toxicity of sea mussel,
* —— % ; Salinity,
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- 4 Experimental results of PSP toxicity of sea mussel and temperature, salinity and pH of sea water in shellfish

culture area (Yangdo, Jindong) in 1987 and 1988 (Symbols are same in Fig. 3).
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Fig. 5 Expeirmental results of PSP toxicity of sea mussel and temperature, salinity and pH of sea water in shelifish
culture area (Hachong, Kojedo) in 1987 and 1988 (Symbols are same in Fig. 3).

Bol watd %=} 3134-& PSPIF IS A &gt
‘o], 80 °ColA 140 °COIYT 3, 4, 5EAE A
IR E5F PSP/ BHFAI, 160 °C o eIu=
68 ol¥F2& A ¥idrh

1988 ol Kie] 50 °C HZoIAY 359
3¢ &R E PSP i E Ao £33 d=
AAe HHAA Fsten 100 °C #2090 H 4
Adle A B EF HHESAT 160 °C <]l
AW 58 olX2E HHHA Fgit,

ol gel #£RE B o, PSP AL E KiRol
80 °Col A 14.0 °C AlelolA] =Y &3] kiR
o] 100°C #T¢ W 2 &&ol /HF A vt
PSPYl 98 AFER 9 #brt kR DZS H
ZEAT JSS € 5 AR

¥W B mRiEgAA A€ #ke pHY HH
BET AEOESQ 829 3207 FTo2 A9
ey Gs7] wWEe BEiERRESEKS pH 2
HoREe JAFFX o PSP 9T HFiLoly 4F
TAE 12 F A, Therriault et a.(1985)
< 19804 Avttiel St Lawrenced o1 AL 7154
oNx JAFHX 9 PSP £&F P. tamarensis®] FE,
I BoRESY JRBAE RAED BE B
SBETY 26% ©l5tY Wl P tamarensis®) FHE S}
AFFAe] PSP &l %I 28% °]4Y wWe
W2 P tamarensis®) FHES AF X 9] PSP &
Fol @A Jeht PSpel 91§ AF:2A 9 FHibst
Homege 23 4@aA4s) 88 HES v
o™, Prakash et al(1971)2 KA A<
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® — @ Toxicity of sea mussel

O——O; Density of Protogonyaular sp.

PSP RE EHIAESR FAHEHE Protogony-
aulax sp.dl AZ2EPL 38 1IAALE IFYX
ol 4] PSP7t i Ew Al7I9 wLdtgloy, I o]
X Protogonyaulax sp.8} TWE7} @) ot 2
FHA 2 PSP SBE BNstF .20 Protogonyaulax
sp.8] BT} 34200 cells/fo] =2E 20 59 48 19
Holl JFEHR S PSP &&°] REM(10800 ug”
1009l 28tAch &, AFFA 9 PSP &S Pro-
togonyawlax sp.] HEZF WA 87l A&$ 2~3H
+ FH F48 BAEy] AFANE L Protogony-
aular sp.°] AW 10HF(6F 20H7) FEHe
PSPE = A ol vl 28 4AWAE U
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gt 22 58 387 #E 6A 1874 Atold
Protogonyaulax sp.2] WET JAFEX| 2 PSP &8
of & #Aglc] Walrl dstien 53 57 27H
7 Protogonyaulax sp.8l BEYLT REHET 713
=2 64400 cells//& YENN oY PSP &L A
& BAsd 3, 4AFe OE AFe et

oldel HRE E W IFgxe psp 48
Protogonyaulax sp.2] EE Atelole A &
A7t Y RE FHIAT 34 RE FREA
g 7 AL oL FAHHY o)A F FERe
& 5(1988 a)9 R FAE FFE A
1=

4. Protogonyaulax sp.o| TWES} BBl
B

AFFA 9 gkl 9L X Protogonyaulax
sp.2} BE St Protogonyaulax sp.o} B 32
##EF2D 43F NH—N, NO;—N, NO,—N, PO,
—PCsE 5, 1980)9] #wk 9 BEgd #AES
FES R Fig 7, 8 9, 103 2T},

NH,~N¢] ZA%(Fig. 7) 38 2587 Protogonyau-
lax sp.®] bloom®] Al &g e whal NH,—~N9| &7}
BAatn e 4F 2087 Protogonyaulax sp.o T
E7t B Ed wE NH,-No BEE #@hnsr)
AzEHe, 283 58 8873 FEE NH,—N9
BE7E o4 #Bng oF 38 T Protogonyaulax sp.
o] FE= #msder 55 1387% NH-Ne #
E7r BT % 4R Fo| Protogonyaulax sp.8) %
EE HAste 482AN g e € F U™
o9 53 NO;—N¢ %-¢(Fig. 8), 55 138 7
o] Z %ol NH;~N# H|=8 89 olyg I ofF
NO;—N<¢} #E7t 238 #in, WP T Protogo-
nyaulax sp.9 BEE 23] B, B std NH,
—NET o 93¢ AgaAdE JEidc 89
NO,—N= PO,—P9 %-%(Figs, 9, 10), 3A 250 7%
HE 48 3087 74X NH,—N3 NO,—N3} H]
£ BEL vehlidlon 1 o)X= BERME
7V A8t Protogonyaulax sp.o] HEES ARAAES
2@sre YENSH 68 1087 B4 2 A9
BEZF S48 BT A 2 FAY B gEQ
Aoz Eig,
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tion of PO,—P at Gamchon Bay in Pusan,
19849.
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