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The Effects of pH and Heating on PSP, Relating to
Boiling or Canning Process of Toxic Scallops

Manabu Asakawa* and Mitsuzo Taxacr*

Abstract

The effects of pH and heating on PSP were examined. The solution of
0.1 N-HCI extract (=140MU/ml) from Protogonyaulax tamarensis which contain
GTX, ;, neoSTX and STX was used as PSP standard solution. The extract
was diluted twenty times by Kolthoff’s buffer (pH 6.0, pH 7.0, pH 8.0) which is
near the pH range of boiled and canned products of scallops. And 10 ml portions
of the diluted extract were heated at 70°C, 90°C, 110°C for 10 min, 30 min
respectively. At the same time the effect of protein was examined in the dilution
which contain 0.059, egg albumin.

The results were as follows. About 40-509, of toxicity of the dilution was
decomposed in the pH range 6-8, whereas it was not heated. Degradation of
PSP was thought to be accelerated by an interaction between pH and heating.
Finally 879, of the toxicity of PSP was decomposed under the condition (pH
8, 110°C, 30 min). But in the case of the dilution, which had egg albumin
added to it for protein, degradation of PSP by pH and heating was depressed.
Protein was thought to have protective effects on PSP against pH and heating.
These effects were thought to appear stronger in the acidic side than the alka-
line side.
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FTEE Paralytic Shellfish Poison (LA PSP &B&EET 5) ic & 5 IHOF LV EEWCIEY D, Z0
F2REDODPAR L > TREBLEZHEALIZL P 2B ELLDILE LD, BEEELED T
HAXUWRREE S > T3, 317, RcibipEm kit Bk 2 7 A DAL —D EBTH b, 1978
FELED PSP T & 2 REOFLIIFRROKR 3 WARROHE 2HHIL, FHIROKEECERKORE
WRE R A 12, KB 5 HEOZEIZ BRERICE N TR Y, 198147 A, 8 AitEEH
FOBDE, Bl KMTEBEL IR 74 1 OFBROFEMIZ, T 150-360 MU/g & B ERR
L1z,

B Bhh 27V A OFYRAEE LTI S4AVIMLERIGEENT LS ENELLNTN S, Lk
Ladss, COX5 2MIAEDFEFHCEL T —E0 BHlE (FREROFEREDN £ 4 VINTORE L
50MU/g LLF, HEEMTOBER 150MU/g BIT) BRIV LSNTE Y, 35 RRELD FHEME
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B - EK . REEABCNTS pH, igoBE

AMU/g KETH 3 ¢ EPBEREI WO LHFENHFT I T35, ALY 3 PSPirRX hEL
& £ 54 4 DEBEREF RO HETOBEOEL T, PSP OXEA NERETEFIMET
3T ERMEL, Bt 2744 OESREE LU THEENT2BRBL Tns, ILEFLV DSV
—~ PR OWE, i, KR TEBUBbs 24 2B K4 OUvMTRARICE b, FBEO
SIS HEED 350 FH 150MU/g O & O (FRET FiH 18 MU/g) Td - Th F4AMIK
Ioirx gy (PBERRE) OB ND 2MU/g BAT) &30 & 2iEHL, ¥4 vmImiERR
OEOOBEEIEED 150MU/g ~DF| % LIFMBFETH 5 T & 2REL 2.

PEDES I, Bibk 257 H 4 2EBICHN R4 VT REENLIC X 2 PSP 04 - BB
B3 s8ERR OSN3, PSP B&D pH RO X 2 BRI G RY L, 2L T
AE], %:%‘ 5K ISEDEEF 5 7 b Protogonyaulax tamarensis & Hh iU 72 PSP %4 4
AIITOREOERK, 30t fHENAHD pH (A 5% it X hiud pH 5, 89-6.72) 3L @ pH TN
BULEIL, PSP iz 3 pH RIF WBDEERTS L e, 221 0F Sy s 1 v 2fni)
EETTOBBCONTLTN, Br 477 40X 4 VT RS GEHNLTE & OFPRACET 3
1D OEBERPITL -1,

= ¥
PSP W & U T P, tamarensis FEEHBEAD 0, IN EMHIE (72 0F 72 140MU/ml) %2 iz,
23, P. tamarensis DESREMLIIHIRY CHE- 120

] &*

LEmoEWE» Kolthoff ®Y v e—h Y ¥ 4/ O RMEER (pH6.0, pH7.0, pHS8,0)5T 20 ffiT
ARL, D055 10ml 2 #hFN 70°C (1043 + 3043), 90°C (1043 - 304%), 110°C (1043 - 30 43)
THEAL BHEOBIL 2T/, 212, 7T I L IINOY > Fovid4 pH OBEK T 20 S FHR

100 - r
(1) pH6 (1) pH7 (I) pH8

Degradation (%)

0 I i Il J 1 J
10 30 10 30 10 30

Time (min) Time (min) Time (min)
Fig. 1. Effects of pH and heating on PSP. Symbols in the figure are; 70°C (e), 90°C

(m) and 110°C (a). (—): PSP solution, (---): PSP solution containing 0.05%, egg
albumin
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UIZBIRHIC IR L7 T 258 0,05% AE N5 & 5 KIEL R LTI 12, 2233, HEEo
Y, 7T LM R ERINO Y L S s MBEOEMEERREL 17, SHEEOIER, FE
HEBREE (EALREEERAANSEER® R A 0,A.C. ¥ KHERL TH/ - 17,

7] R

Fig. 155 PSP i3 pH BB TH 5 L & d3bd 3, FNMATH > Th pH 2 L3 w2170 T
pH 6,0 DA 40%, pH7.0 DHFE 47%, pH 8.0 DFE 53% MENFhMEIN TS, T2, M
BOFEBC DN T3 PSP OAEIR BB 10 03 CREEICES, ZhlBBEBE s, ¢
{2 pH 6.0 OEMSRCHECED SN2, UL T, pH &fh & BEHOMEDE, TobbE
RS pH L b b8 pH I, FRE L H b BRICHET A LILL b, PSP ORI L biEA, 4
EIDEBRTI2BHAC pH 8,0, 110°C, 30 4D T PSP i3 879% $ TAMEINI, T & ooe
SEEVTIZ VS $ U REMU ZBA LTRMU S WEE T PSP OMER P HEEL TAH % &, Fig 1
S o, EMBMOBEESIT VT I IEMOY > Fvid PSP OBDESINH S T3 ¢ & M58
» 5, PSP XT3 20 o BOREIEADOHEEWTERIN., CDL 5 2RBERIZ, 7an)Y
B E b ERERT L h R Bbh Tz,

z ®

SEDOERT PSP 3 pH BLic FRELEREBETD 5 ¢ & SRIEIN, pH6,0, pH7, 0 OIEMBL
BT PSP i3, 87T 3 VERMOBES 40%, 47% (BR7 07 3 L IRIMOES 30%, 31%) »%
MEINTVS, - TRE pHE. 7 fHEE INS k274 A MERFT PSP 25, ZhBEKICHNTE
ERFINTH 2027 BORERLZ D LTINS, COL D22 s BORHEIE
A OEE S BER THEECED SN b, B 27854 2HNTORA VIIIRRT
D PSP OFrERE PSP O4 DMBERIC L 2 MER L OEVRATEZDTIR LS ) b

Tabb, FEFLVVBEMSZFHA AT L >R AVIITRR CERIREE 90-92°C, EZ
1543, KEL 154) T, &3F (FBERRE) O PSP ORERIT 44,8-48.6% T b - 1248,
SEIDORBRITISI] 5 PSP OAMRIZ, @EEDF 4 VIMTORMTEN pH6-7, 90°C, 10 43D hnsk
THISTH Th 12,

FENBDIFE DS pH iT151) 5 PSP O4MERIL, 539% (pH8,0) >47% (pH 7.0)->40% (pH6,0)
ThY, pH7.0 D FifE TH 40-53% O PSP B HMEI N T3 C &2, pH icxtd 3 PSP O&EEds
7ovh VRIS TIR RO C &, pH 6.0 OMERMERD 5 pH 7,0 ORI N T & REETD
BT ERERL TS, EBEOF A VNTLEHNTOBETE pH it 6-7 ST/ »TEH, D
&5 7% pHERUMBGRZED TS D EBbh3, L3 T, Bk 5H A OESHFHEES
Wi 2 BWTHO 529 1, BAETEER VL W T3 HHENEE (RR->—KI#—>KE-~>—
TN IE-> IGRE) KR b > THEILR 274 A 2 HOREEPRNEL ZOB SRR NT 3,
COBE, —RMEE I) E¥keh T 3 5mmst, 1) Z#kbT 15-20 SREME, © =@ H OFH:
T, FRITRMEGL 70°C, 20 & 0D REECHEETT - T3 h, Fhick 3 & EEDRE,
INFGRE CHEIED 85% LA EDS, FIo—RNBLEIE D 5 IR AOIBLE S, RT3 & B0
90 BIWIHET 5 & LT3, —F, Medoof 584%, I3 &3 /0HEEE - Tk L 5 PSP OBE
EOWTHANTW S, HEMTORE, 12 & 213U 72 soft-shell clam % H35icT 3 & ZkED 909%
DiEWHEERT 2, #0550 70-90% i3, 7295 - 4+ X TCHEbR T3 FEMIBTE, /4
DbHRIET TO 212°F (100°C IKAHYT 3), 20 43D steaming M TEET 5 C & 2HEL T
%0 BEHDASEIDERTIX 110°C, 30 2RMNEL 723584, pH6.0, pH7.0 T % i FheHSHo
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67%, T0% BAEL T3, EROHRIMBLSCIMEL WS &N b 2 ©OT, XREFTO
PSP ORI DFEL L L ERFHTEALNG, LOXOI R LD, BAZFHADRAN
MId 3 WREFFMIICISHT, PSP IRIBYAE C REMICMEI N DL Ebh, #4UMTE
EFENT 2 & OMTFES, B, EFRLUTHALEBZV ELh 255 4 220H6% 1, £
BERCTIEMEFRTHI LELLNS,
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