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Studies on PSP (Paralytic Shellfish Poison) Compositions
When Heated under Pressure as Related to the
Canning Process of Toxic Scallops

Manabu Asakawa*, Atsushi Itba* and Keiichi Orsur*

Abstract

The composition of PSP (Paralytic Shellfish Poison) was examined after being heated

under pressure.

The gonyautoxin (GTX,_,) and saxitoxin (neo STX, STX) groups, which were derived
from toxic scallops Patinopecten yessoensis in Funka Bay, Hokkaido, were used in this study.
The scallops were extracted with acidic ethanol and the extract, which was defatted with
chloroform, was chromatographed on Bio-Gel P-2. A portion of crude PSP solution thus
obtained was heated under pressure (121°C for 15 min). The heated PSP solution was
successively chromatographed on Sep-Pak C-18 and Amberlite CG-50 II to isolate the GTX
and STX groups. The compositions of both groups were analyzed by fluorodensitometry.

The compositions of heated PSP solutions, aforementioned, were as follows: the GTX
group consisted of GTX, (16%), GTX, (55%,) and GTX, (29%); the STX group consisted

of neoSTX (12%) and STX (88%).

The compositions of unheated PSP solutions were as follows : the GTX group consisted
of GTX, (6%), GTX, (57%) and GTX, (37%,); the STX group consisted of neoSTX (6%,)

and STX (949%,).

Compared with that of the standard canning procedures, the heating condition used in
this experiment was considered to be milder. Judging from the results as mentioned above,
it is assumed that conversions, such as GTX, — GTX,, GTX, —8TX or GTX,—

neoSTX — 8TX occur during the canning process, along with detoxification.
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THEMRESh TS, ¥/, Parakash 593, ¥ XF/fAE -MTEK X% PSP D fE
BECOWTHANTH Y, HEMITI L b PSPzt » HkL 1o soft-shell clam DZEHD 90%, L
EAR  WEETHEL, mEMLOFHANYHEL TV 5,

DEnkdie, B0k amTABEKLY, BEEMLCL 5+ 2774 ORMERBD
KIS ET B, hRBERO—BMASRABET S, LrLhkdtd, 0 ) isimBLEg
OBA PSP ORGEREOVTERLTWABERIR LR, £ THEIEE LI, HABE
ka2 FHAL DR 7o PSP % A€ PSP BT 5 mEOBEIC oW T, Bk
25 HADEENTR LA ANLI: E OBHHBICET 5O OERERLYT -,
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1985 4F 8 HLisE T A BIREOWEBI CHE L1k & 7 5 1 Patinopecten yessoensis (B3R
DOEH: 169MU/g) HHERAL,

1L HEBRAEDERN

FER T HA DR E S 80% =5/ — A (pH20) MHEY XAVTHEL, Bbhichht
Wk mrhr ATHRIELEE, EERAE LR, KT, BERYRERMER, Bio-GelP-2 7
5 5 ($5X30 cm) 1A L 1,000 ml DFEEKTH 7 A% BEHk, 2,000ml © 0.15 N Bl CH B

SREH SR, 20X 3L TELR PSP BEALEhLH 800 MU #itY, —Fi&Ikmik
K, b5 —HRMBARK (1200C, 1554+ — + 7 v — TAE) L LT,
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1. 297ty 27CI8h—1+ Y » oAH

LR A BERMREE, 10ml © v ) v oY i3 Sep-pak C18 % — + U » & (2 £/ —
ACERESE, BEACBRLELD: BAY + =2 —X) 17 F) KBLA, TORIFTLY
SREAGR ORI S — b VU oy SIRE Sh, HERSE, 100%E<ERENS,
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LIz v Bbh A EEES 2 FHEERMEE, Amberlite CG-50 11 (H* &) » 7 4 (¢1X90cm) i
W% x4, 200ml OFEBAKTH T 2 %P, 01N EAE 300 ml 3 £ 0F0.5 N EefL 300 ml 12 L )
GTX Bt & STX BEL W HE LY,
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AOAC. B s X RO E SR EDE (EELBREEERAAEER® iy, MASHS L
CIEMESE L h B bR b GTX B3 X O STX B o &tk R~ 7,
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(55%), GTX3 (29%) TH b, 05 NEEECHH Xh 5 STX o, neoSTX (12%), STX
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Fig. 1. Electrophoretic patterns of the toxins isolated from heated and unheated PSP
Solution.
A: GTX group isolated from unheated PSP solution.
B: GTX group isolated from PSP solution heated at 121°C for 15 min with
autoclave,
: 8TX group isolated from unheated PSP solution.
: STX group isolated from PSP solution heated at 121°C for 15 min with
autoclave. ‘
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Table 1. Fluorodensitometry of PSP components.
D

Sample GTX 1 GTX 2 GTX 3
A 16% 55% 29%
B 6% 57% 37%

A: GTX group isolated from unheated PSP solution.
B: GTX group isolated from PSP solution heated at 121°C for 15
min with autoclave.

(I
Sample neoSTX STX
A 12% 88%
B &% 94%

A: 8TX group isolated from unheated PSP solution.
B : STX group isolated from PSP solution heated at 121 for 15 min
with autoclave.

1% H,0, s oMAKIGIC X b, FHEOMNKEE LTk Eh, B0 PSP ER & BRECX B &
hic,

Fio, MARKKIT, 0.1 NFERTHEE IS GTX FOMBIL GTX1 (6%), GTX2 (57%),
GTX3 (37%) &7cb, ¥ 7 STX B3 neoSTX (6%), STX (94%) & 7x b, GTX B\ T GTX1
DOFA Y, GTX2, GTX3 OEMARD b b, T, STX Fiz s Tl neoSTX DA i
W STX oiginmnZd b s,

BFosbt2iy, PSPel vBLicks2 7414 0hBRE BV TRENED S X OTRTOE
HOBET N, PSP OXTESrMABREITRBRCSBT S L 2BEL, Bhrs2 771 0F
GFPEE L CESEMIAREL TV, ¥4, RAELYE, 208, 90 HRISER L oEHS
B PSP OB SR A T 5T B, 0 PSP #AE, Bk & 7 51 bBiEo
PSP i 51k GTX1 BBETH - eic b bbb ¥, STX Ko<, GTX #i3, GTX2, GTX3
ENMARS ELTHREIhEBEL TV,

BRI iw s\ T, FEESIX, P.tamarensis L b it L1z PSP & B CnEk « SEMBOFED
pH=6.0,70,80 1xk}% PSP 0 5MBEX A, TOB, PSP 7 47 ) HBRICKWCER
D &, pH 6.0 DY EEMIRAS pHT0 OFHIRIE BT RRETHHZ LxPBETE L L L
HEMTLAAAIMTIZ L 5 PSP BLADOHES pH 5 L CIMBASHOMHREDGRIC LY, 105
BRI iTbhTuwb EHEL, £, BAGY X, BEBETTREELINSE PSP THH-TE
TaF b X VBRED C-IIMICREB- AT A EETHERSE, FHMETImAT L LR
BETHY, BB ATARBRBC /AR v AREI LSBT ZEALR LD LEBE LT3,

LSEDOEBRICRIT B IESLER, bABT—RICEA STV REGRESEE KT 5
W (L RINE: Bk ER—KEfi— 2 KINE: BKER- K- B HE) wib~s L g4k
BEThh, AR, BEROFOHOSHEE L b GTX1 - GTX2, GTX3 — STX, & 5\ i1,
GTX1 — neoSTX — STX @ k 5 7z PSP o0 FH@ELE 2 bh 5,

SEERFERLRE 2513, GTX5, GTXS8, GTX8 = &' < —Zn{EHFEM4 O PSP 4 i1
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b ols, ChbOEAR, BRBFEZLI D AL ST AEEE LT3 SO, B
L, GTX5 (280 MU/mg) (%, STX (5,500 MU/mg) =, GTX8 (300~600 MU/mg) % GTX3 (5
600 MU/mg) i, GTX8 = "~ — (30~40 MU/mg) i*, GTX2 (4,200 MU/mg) =+ h FhEHL,
FOBHE, ThZhBIZ0E<SENTSI L3850 C\5, ShbHESHRIE, 8%
ARG E L THEET ORI ALOEAL SV EECKRATALERDS L Ebh 3,
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