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Toxicity Change of Paralytic Shellfish Poison-infested Oyster during
Canning, Drying and Sauce-making Processes

Keisuke Mivazawa*!, Manabu Asakawa*! and Tamao Nocucur*?

(*'Faculty of Applied Biological Science, Hiroshima University: 1-4-4, Kagamiyama,
Higashi-Hiroshima 724, Japan; *2Faculty of Agriculture, The University
of Tokyo: 1-1-1, Yayoi, Bunkyo-ku, Tokyo 113, Japan)

Paralytic shellfish poison-infested oysters (about 30 MU/g) were smoked or boiled and
then canned. Dried oyster and oyster sauce were also produced.

The toxicity of canned smoked oyster decreased to under the quarantine limit (4 MU/g) or
to an undetectable level (<2 MU/g). A similar result was obtained in canned boiled oyster. It
seems possible to use contaminated oysters safely as canned foods.

In the production of oyster sauce, over 90% of the toxicity was destroyed during
condensation (6 hrs of boiling in a water bath). As the toxicity of the starting material of
oyster broth was under 5 MU/g (usually 2~4 MU/g), the oyster sauce produced also cleared
the official quarantine limit successfully. ’

On the other hand, the dried oyster product retained a high level of residual toxicity (7
MU/g) and was still hazardous.

(Received July 18, 1994)
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HRDRERIBERSHEY FDZhD 25% BETH -
fo. WICBREA * % 1.5 EROBMKBT T 156 2RE
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COEANF% 120°T40 HEHEEL 2 & A, MR
Bicwb L, ToBRRBETHENE 4.0 MU/g) 2 TE - 1.
COBENFAEY S FAANEEBIREIBEHICKT

Table 1. Toxicity Change of Canned Smok-
ed Oysters during Canning Process

Weight Toxicity
(8) (MU/g)

1. Frozen peeled oyster 6,000 27.1
2. Thawing
Thawed oyster 3,770 25.0
Drips 1,660 2.4
3. Boiling at 100°C for 15 min
in 1.5 vols of water

Process

Boiled oyster 1,940 13.6
Oyster broth 5,340 2.0
4. Smoking at 110~120°C for
40 min

Smoked oyster 1,490 3.9
5. Products?

oyster “soup”?

a) 112°C for 46 min 2.1 <1.0
2.3 <1.0

2.0 <1.0

2.0 <1.0

2.2 <1.0

b) 115°C for 50 min <20 <1.0
<2.0 <1.0

<2.0 <1.0

<2.0 <1.0

<2.0 <1.0

¢) 121°C for 20 min <20 <1.0
<2.0 <1.0

<2.0 <1.0

<2.0 <1.0

<20 <1.0

D Each 60 g of oysters was canned with 40 g of
salad oil in a flat No. 3 can (100 ml), sealed in
vacuo and processed.

2 “Soup” was taken out, shaken with equal
volume of 0.01M acetic acid, and the
extracts obtained were assayed.

A, BZEEGDR, 3BOMBSMTHE L. 115°,
50 KR 121°, 20 BOKMGTIEH F DOFMEIIRHR
RLF @CMU/gUUTF) 12t -12h8, 112°, 46 53Tl
2.1~23MU/g EHEHELIT Tl & - fo hsdmtk ot
Shiz. i, EREMOHBMBREEOEE L 0.5 g H
FMIEY /ml Th 20T, HHEOKRHERIE 2MU/g

E18B, —H, RSB (5354 VEFETB) 2
BoD 0.0l MEEBTHE L TERERARLY, uwFhd
A AMU/gUT) Th-1e.

KEESE: #5R% Table 2 1IR3, MEOBE +
(27 MU/g) % kit L AR iR, B LIER, »+0
Fikl2 17.7MU/g (66%) &5 -1, HEHEICKRTA, &
Hig, MBERE L& T A, 112°, 46 FDEHETREL
Db ORBHAKRE CMU/gLUT) TH-rehs, —if
1221 MU/g %2R9 b0 - 72, 115°, 50 3R &
121°, 20 T IRFHIBREBI NP 72, X —
FIRTRTARRE AMU/gTF) Thot.

Table 2. Toxicity Change of Boiled Oysters
during Canning Process

Weight Toxicity
Process step () (MU/g)
1. Frozen peeled oyster 6,000 27.1
2. Thawing
Thawed oyster 5,610 25.0
Drip 2,160 1.5
3. Boiling at 100°C for 15 min
in 1.5 vols of water
Boiled oyster 1,990 17.7
Oyster broth 6,810 3.1

4. Products?
oyster “soup”?

a) 112°C for 46 min 2.6 <1.0
2.4 <1.0

2.2 <1.0

2.9 <1.0

3.4 <1.0

b) 115°C for 50 min <20 <1.0
3.2 <1.0

2.1 <1.0

2.0 <10

2.1 <1.0

¢) 121°C for 20 min 2.1 <1.0
2.2 <1.0

2.3 <1.0

2.5 <1.0

<20 <1.0

D Each 60 g of boiled oyster was canned in a
flat No. 3 can with 40 g of water, sealed in
vacuo and processed.

2 “Soup” was taken out, filtered and assayed.
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Table 3. Change of Toxin Composition of Smoked Oyster during Canning Process  (mol%)
PX1, 2 GTX1 GTX2 GTX3 GTX4 STX

Frozen oyster 6.3 479 12.1 214 12.3 ND?
Drip 5.0 46.3 10.3 25.0 134 ND
Boiling

Boiled oyster 5.0 425 13.6 35.8 3.1 ND

Broth 4.3 58.1 10.3 19.2 8.1 ND
Smoking

Smoked oyster 45 45.5 16.2 31.8 2.0 ND

4. Products?

1) 112°C, 46 min ND 55.7 11.1 28.6 4.6 ND
2) 115%C, 50 min ND 454 9.5 204 24.7 ND
3) 121°C, 20 min ND ND 3.3 31.7 65.0 ND

D Canned oyster (conditions of processing)
2 Not detected (detection limit; 0.01 nmol)

Relative intensity

Relative intensity

Relative intensity

Fig. 1.
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HPLC chromatograms of GTX frac-
tions of canned smoked oyster during
processing procedures

A: frozen peeled oyster: B: drip; C:
boiled oyster; D: boiled broth; E: smoked
oyster; F: canned oyster processed at
112°C for 46 min; G: canned oyster
processed at 115°C for 50 min; H: canned
oyster processed at 121°C for 20 min; L
standard GTX toxins (GTX1 0.75 nmol;
GTX2 0.5nmol; GTX3 1.85nmol; GTX4
0.25 nmol)

ERESETRPOSHEBOE: » +ERIME T &
BlEDR TIEEREICE T 55K 4 + OFMKOZE(LE
HPLC &I K W |ITE L7, FER OB (mol%) &7 v
< 5 5 &% Table 3 kU Fig. 1 io7Rd. BKIOBEH
% % OfRkIZ Table 3 IT/RT & 51T GTX, BEWS T
%50 mol% % 5%, iz GTX, (12%), GTXs (20%),
GTX4(12%), PX, 2 (6%) T, STX @R s niah - 7.
ORI OIEEBEENF DD E L —HL
to. MBERED N o 7, B, ROBBKROFHK
BEED +DZFNERER -1, Fig. 1 ITRT LI
BIETREAEZ MY, BROOE— 7 BRDL, R
1% 6 3D PX BEDRRAY RIEK L 7258, BRI D
BRTH GTX oMbk v — s sktiahn, <v x4
YRR TIIRAITE &b (Table 1), HEOHEKS
OEEMSED SNt KEEETORBROERMSF LN
7.

Plbo & 5w b # 2EE & U CTERME T R UK
BIGECRIEYT 5 L, RRERITBVTIEEED 90%
DIEASIESL, WEFnbEED 4 MU/g %= TEl- 72,
SEOEBR TR FEEHUETERIITODOATVS
112°, 464%; 115°, 504%; 121°, 2053 3 OMB
B TEE Lo, 112°, 46 S OSRMETIE, EElh
B EKEEFEOME CREEICIZELTV S OOME
OBEMIBEL. tho 2 TR RBHERL > @
BOMES H 505, HRMOHEH S 115° LI EomEgk
B SLELIEZ OGN, Chd 3&ETTHMD
90% LIEidi%e Lhs, i3 Prakash 520 H¥fE
BT OHO 53 0F b+ 5 7 41 OfEsE I
HHED 90% DI EMHET B EOHE LEKDOERT
Hot, INOOERBERIEELOHRELAF I TR
8 MU/g (M43 5 B b O R IEHSFRE LT
F-BHETHA Y F AR, WEBERELT, HE%
EEEERE LCRIAT A EBBHONTVWS, w5 T
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g Eto FRAEDTWS, Dk, #bh 25k
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HKIc bt BEBEINVOBENH L LELONS,
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Eigh & OB TE & REEBRRIC B 230 Z L
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FEEE2080g TRAOL, EHELHIND 1 £ TKIE
WET L. oK, 8o B0t 3.2 MU/
g T, BERI3H 20,000 MU T, 7750 OBHERHRIC

BT U, RICCOERH % BE 1.5 EA 0Bk
TIOMEEHLIcE S, BHEIECBDLE o
EE OB 3.1 MU/g Th - 1. T DROMBPED
HRRUHLAEBFECLL>TRELVERORD Y

, HUBRBEHETHLZ > TELOHERD LRESED S
fo. TR 2BHOBRICLZLEELIOSNS.
BRI OKSERIT 241% THRO LD ERA%ET
Z0EMIZT7TIMU/g TH -7z, £1-Fbh F2FEE
L 7= HilRG DEMAE & 30~40 MU/g Eh D SV E%
Rl COEHSCBTOLRLFORIEETIZI0
MU/g BBEOREMD A7 + & FkHC L 54, HEEUT
FTOWHEIRELZEL 5N 3.

3. FA4RY4—V—2X

FRoEENFRUOELE FORETRETRIVEND
BB TP AR BB N F OEBHKRISERL, R
BRI hERERELTAA RS-y —ZAMBIEESNT
W5, Fombr FomBEHELEEE L TOAA X
F—V—ZAbBBEINTVAEDTEDOREDNREFAN
1.

B ORI E L THEN F 2 RPIC 16 EFD
#uKk (85°) THELL, K\ THsKh TEBBLEEITL,
ZFNFhOBBRKREBL. ChoBBKROFMEII4
MU/gPIFTh-1z. 2T TINHEEDE, H91/258
B oRERmL, SHEE LTERCHLEL 85
N7 EREH (9.4 MU/g, Bx 26.8, pH 5.1) % Eg/kiz LT

Table 4. Toxicity Change of Dried Oyster during Manufacturing Process

. Weight [numbers] Toxicity
Processing step @ (MU/g)

1. Frozen oyster 4,000 [180] 325
2. First boiling (85°C, 5 min)

Boiled oyster 2,080 [180] 10.6

First extract 6,800 3.2
3. Second boiling (100°C, 10 min)

Boiled oyster 1,420 [170] 8.2

Second extract 2,300 3.1
4. Sun drying (exposed under daylight for 4 hr)

Sun dried oyster 962 [100] 24
5. Drying in oven (45°C for 16 hr)

Dried oyster #1 513 [150] 6.4
6. Second oven drying (35°C for 1 hr)

Dried oyster #2 450 [140] 6.4
7. Aging (with cover at room temperature for 22 hr)?

Aged oyster 419 [130] 7.3
8. Finishing drying (35°C for 1 hr in oven)

Dried oyster 3 363 [120] 6.3
9. Dried oyster product (cooled to room temperature)?

328 [110] 7.1

1 The aged oyster was prepared from dried oyster #2 by aging.

2 Moisture 24.1%
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Table 5. Toxicity Change of Oyster Sauce during Condensation in Boiling Water
Heating? Volume Toxicity Total toxicity Sugar content?
period (h) (%) MU/g) (MU [%)) (Bx)
Initial® 100 94 187 [100] 26.8
0.5 875 135 236 [126] 28.2
1 82.5 9.0 148 [ 79] 295
2 725 9.2 133[ 71] 31.8
3 52.5 6.0 63 [ 34] 39.2
6 325 3.2 21 [ 11] 46.8

1 Heating temperature was 100°C (boiling water bath).
2 Sugar content was estimated with Abbe’s refractometer (Brix).
3 Initial (material) oyster sauce was prepared as follows.
The peeled oysters were boiled with 1.5 vol of water at 100°C for 15 min and the obtained broth was
concentrated to about a half volume below 40°C in vacuo. And its pH was 5.1.

Table 6. Free Amino Acid Composition of Oyster Sauce after Boiling for 6 hrs at Various pH (mg/

100 ml of Initial Sauce, Bx 16°).

Amino acid Initial pH 4.5 pH 5.0 pH 6.5 pH 8.0 pH 9.0
Taurine 248 248 248 249 248 249
Aspartic acid 22 27 24 31 37 39
Hydroxyproline 4 ND 11 4 ND 4
Threonine 30 33 29 41 44 44
Serine 25 32 26 35 39 37
Glutamic acid 157 125 140 192 217 229
Proline 212 276 283 281 326 342
Glycine 54 63 68 72 76 71
Alanine 106 105 92 120 141 135
Valine 17 18 13 22 23 25
Cystine 2 3 3 4 ND 3
Methionine 15 14 11 13 13 12
Isoleucine 13 12 11 15 18 20
Leucine 22 24 18 31 34 36
Tyrosine 11 7 11 15 16 13
Phenylalanine. 14 11 16 24 23 24
B-Alanine 24 36 32 37 44 40
Ornithine 37 32 24 28 18 16
Lysine 27 24 18 28 26 27
Histidine 22 18 17 20 18 17
Arginine 1 2 ND ND ND 1

ND: Not detected

TnEEsE U C B ORI E T $ER%E Table
5 1cRT. 6 BRRIRICRBERIIN 1020 it L.

RICH 1D TEHELF 6 kg OB ONI MR
) » 72,160 ml (1.5 MU/g, Bx 4.6, pH 6.3) & IN&&H
6,810 ml (3.1 MU/g, Bx 4.6, pH 6.1) 2 &b, 40°LIF
TH2HD 1 BRCBEERE L. CoBRKROEN
i3, 84MU/g, $EEEI3 Bx 10.0,pH 1347 Tho7. T
D4 40 ml (334 MU) #H(Y, pH %% %, 40,50, 6.5,
8.0, 9.0 I, WhMIkA LT 6 BRMAL, KER
ARIE L. 7 DkESR, pH4.0,50, 65 ORIKOEES

Bz hzh 242 MU (72%), 105 MU (31%), 50 MU
(15%) %7~ L, pH8.0 & 9.0 TREM RS-
7z, TOX S ITEBHERTEDE 0 OFBHSERE L 1255,
pH © FRICHEV, BEHOBOBEL C EBED SN
(Fig. 2). HPLC L& pH ® FRICFEVR E— 7 KA D
BWOME LY, pHI.O0 TRERICHEL .

A4 25—y —RIFFEKERE LTRIFSH, £0E
B MEIE WIS 2D T, & pH &M TIC 100°T6
ERNE L T2 0HERET L/ BORB LRI B
WA~} $ER% Table 6 127k9. pH % 4555 9.0
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Fig. 2. Toxicity change of oyster sauce on
heating in boiling water bath at various

pHs
X: pH 4.0, ®: pH 5.0, & pH 6.5, A: pH
8.0, ¢: pH 9.0
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ETHBH, ThE8~10 R, Tmh, FEFELTK
BAEBREL, BEHICNIOADO I BRETEMELT
Bx25~35 & L, WL ¥5, CoRFETRES NI
4Ry —y—2BEOEEET IR, SRESEE
KRR TH - fo. AHBRT I 6 FrINACEEORAE
35 10% T - 1ohs, TH3mBEEOEMEORERZEL
2F~B10, bohUpEhiKkEREERRL T, 8E
BBt B 2 AL EEMO b OEBFEMEIE LT
&, EMBEEHSTIEORBEREMED DO LN
T, EBREOHBIKGERE (96~98°) MEWC &, NN
BsE W R ENFEREEL SN S, HRERBOE
B OEMEILEE AMU/g T TH 20T, Bffick s
EMOLEAEELTOAA 25—V — 2ORGSEH
BPEoBEHAEARTCERRVWEEIONS, LTV
H ) fcomBi g REE E, MER S 5 B EEOmD
SEFELLEEYTHY, 7/ BHKOE,SbEH
T sV EHEES v, L LEARICIRERE
DR, vy VL EMOFREROBE, BEENE
FEMIDARR, ABERS DERKE &, SEICKTT 2HEP

LRI OVWTHEEICRNT 2 LBNETH 5.

F & O

HEHEHBC LB LABE FOARARKE LTOR
SFIFHOERE LT, mlkGEERKICLTMIL, &1
EEREOFHE & HEHKERAN, TORBNRERETL
7.

1) #Ea + oA 30 MU/g THMAKIX GTX
BOFERSTH - fo. BEGEE T EE R O/KE TSN
Tld 114° 46 4%, 115° 5043, 121° 20 53D RIRESRM:
LG LS TROTNGBEEL T LS - 12
M, FIETROTLICEEORH SN ODDH - 12,

2) RN F TRABLBINED SNfch, BBH
SICHHUELL EoBHSERE L 7.

3) A4 Ry —v—ZTII100° 6EfEOMBICLD
FHD 90% YU ESHEL 2. BE +20HEMEH4
MU/g %A 5T EMNBVOT, BESHERIRRH L
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B+ IAEROEMTREFHESED Shico T
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