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Abstract : Food poisoning and consumer complaint cases caused by natural toxins or chemical substance in Okinawa
prefecture in the fiscal year 2007 are summarized as below.

A pufferfish poisoning due to consumption of a fish caught off Kunigami occurred. The patients took a soup containing flesh,
liver and ovary of the puffer. The left over sample of the ovary showed toxicity level at 130 MU/g. The puffer was identified
as Lagocephalus sceleratusbased on mtDNA analysis.

Bitter tasted fruit of gourd Luffa cylindrica was brought to our institute for investigation of principal substance. One of the
spots developed on the Silicagel 70 FM-plate WAKO (CHCIs/EtOAc (1:1)), shows same Rf value and color as those of
cucurbitacin B.

A woman had burning sensation in her throat, cough, heartburn, nauseousness after ingestion of coffee contaminated with
dish surfactant served at restaurant. HPLC chromatogram (linear alkylbenzene sulfonate) of the coffee was identical to
that of surfactant used at the restaurant.

Two ciguatera fish poisoning occurred. In the first case, a man purchased two individual of the grouper Anyperodon
leucogrammicus from a fish dealer. The man cooked “miso-soup” and “sashimi” from a bigger specimen and consumed at
lunch. He suffered backache, vomiting, thermoesthesia (dry-ice sensation), and fatigue. Although leftover food showed
mouse lethality level at 0.1 MU/g, the smaller one had notoxicity. In the second case, six family members ingest “miso-soup”
and “sashimi” cooked from a yellow-edged lyretail (Iyretail grouper, coral trout) Variola louti purchased from fish dealer. Of
which, three people consumed “miso-soup” showed symptoms of thermoesthesia (dry-ice sensation), paresthesia of mouth
and fatigue. Other three people who ate only “sashimi” had not any abnormality. The leftover of “sashimi” showed toxicity

level at 0.025MU/g.
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ViR : 0.5ml/min

717 KK 40C

EALE 5l

A 41t : ESI, Positive

7T A —BIE 145V

7T A —: Ng (60psi)

K< A F7 A : N2 (10 L/min, 350 °C)

V-cap : 5,000V

F=H—A A mlz320 [M+H]*

—-152-



I 2ARD Ry RA, Dde I TRV R23 1 AR S iz
BN, WIhber=r7 70— L —F L7 (Ban 11 :
119, 496 bp, Ddel : 14, 209, 302 bp, X 1).

%7, PCR HEEN O EHEREFI614 bp) SIRE S,
=27 7 OEFI(AB194240)V & 54— E L 7=,
PlEnzZ & &y, ghHEDRRE eoTe7 iy =07
7 L IRE L.
2) FHMERER

~ 7 AER LV, LC/MS LI L AR FIEE 2 1R L
7EBN T, vUREL LCMS EE bICFERFERE 2o
722w, JRERWHEIZ TTX THD &b 7.

3. BE

= T ZIRBIRICER T 5 7 S hEO R TN S
, 77 ThdIE, HhHVIAHETHD Z L OB 720
FFEEEIN, BTRHIZRS>TLEI T —RATHD Y. A%
BIC b PEHAERI B OF— W T, [IAVf & DEWT
T T ThHDEORBII IR0l LD ThD. =0T T
TRCOEMDBERETH O, FHIFIITFR 2 327 Y —=

B
[V

bp
1,500
1,000
600

500
400

300

200

100

X 1. PCR EM® L OHIREERELH D 3% T T a—
AT NVERIKE)
L—>1 : PCREW, L—> 2 : Nilalll 4t

L—23 : Ban Il ¥{k#¥), v —> 4 : Ddel (b

& 2. RTEREO~ v A BIERBRR

{4 ~ U Rk LC/MS i#**
i A 22 23
Ji Mk 20 21
R 126 135
" 42 47

* . Hf7I3 MU/g
** . 1 MU =0.22 pg?& U CHEI L=

—-153-

TR IR Al AR BR BT S T i

TEATo T 18 AT TR TTX 2HF LT\ Z L& #H
HELTWD D, A OIIEIZIE 130 MU/g FEEED TTX A
EFEENTN(E 2). b Oy MOERIX 10,000 MU FLE &
ENTNDT, 80 g FLEEDIERUTIIZE 5 AN d -
7o FITERIZ b A LT I8 & TRHEZR LR, %
D% E DR LENT 2V RIEEO £ 2l 2 7. I O
FEEEZD &, BRI TTX 28H L TUV- 2 &0
HERISh, B TRA->T-DIFFHETHL L2 LS.
SIS JHRE A HEET 5 I10H 720, BEITk LR % iR
LChbhotblh Brov 7 VL dEBRRE LA~ T S
RaE T IRREN. AP ERRE, FEENTIZ X VS
YSTRELS & B A ESREETH 0, G TIRITIC L B IREED
HIWED R ST,

M EWATF~ OMRFEH

1. M
AR A
AT
BEHE
e e
FELEEK
JE £
TR 4E
JRAERR

E R FOLGh, Rk

PEJERT N OB FEIEHT CHEA Ll ~TF~ 2R L fER
DD, 2N D7D TUZ L & OFF 2 236 R
BHZDHY, BTGP LHEFT~BEZN D o7z, HHITH L, &
RETICER E LORT A L2 R LIz 2A, RmITHAREN
7212, BREFTZmE U CRINE oo~ T v A ST,
ZONF IR NOAFEE N R — L X —THA
L7z B 2% LTz b Dby, &5 WITIHEEICEE LTz
DOOFENIEE LT b D & B, ~F~DOHffiL 2 A H T,
1 [\ 3 6 L7 b OISOV TR EE S I8 0 - 72 Ly
L, VARG BT O RISGREE L 7= b DO T
LOPNHZENTWERBRNRHD LD ETholz
2. fk

FR194ETH B H
VG5

KB

A

AHA

~F =

JINEF B

AT LE R D 7=k e 190.2 g
~F= 2(F SR TR 192.3 g
~F = JENHONT-REE) 124.7¢
AT ACRAERDIRTE) 329.9¢g
~T = BERAEER DR TE) 4241 ¢g

3. JRINE DR
(1) b HiE

4275 (2008)



1) TRERER

TRz SVRL A 2 CEI 0 BLY , G & T oWk 4
AR LT,

2) HEsa~ 777 0 —(TLC)

FRERBCr 7 e v Ut L S b DI oW T,
TLC 12 X D TesdarBR © & 3 L7-. W 10g i A &/ —)v
10ml ZM%, 10 SyMHRTIF A X Lz, EO00HE2,000
rpm, 1504, EiEE &0, RBIIRR 2 EEA YKL
7z, Bl % S T, Hiig>=7 /L 5ml T 2 [m#fiH L,
IR & B s, 7 rrd s 0.2 mlcifgL7-. R
Bl L0y 7 v e Xy B O DR EREC Y v
70FM 7L — hU =)l L, 7 vukivs / iilkeSF
ML) CER L. SIMRIBHIZ XY, B U REE &
RBaknmT bR 7 VEX T B E L.

(2) ZrprfE

BRERBROFMR, ~F~ 2 LanF~ 3 PRNVEREEL
TED, ~F< 3 OEWNIED > 7. ENLIORIRITERRZ
B w RO e o o BRERBR T & HIE Sz 2 Mikic
DT TLCIC K AR A EM Liz&s 2 hH, 771X
LU B LU REfE L FEAETR LT,

3. BE

B CIik7 7 ve R v o RRRETRFETRELT
WIRWE DO, TRV TR AR 2 5 MR R S
L. NFDE I, Wb D R L TS BEmIL
FEBARE A3 707, TS I N E X Vo m AT DI
DR ELTHBLTND L) THD. A, shFEBE Ll
BB A B O T AR R M & b .

IV 74 2a—e—|ZiRA LT
Vel £ 5 b i)

1. B
F4 A A
BT
EEEK
N
T B
BRI 8
AL
FIRMR s
SE R WO, MR, hEA
TR 1949 A 11 H, BEICHKEIETRHES Lk, #

BESN7ZT A Ao —E—loiny P& AR TRAFL )

B, TAa— LA L0 X 5 MO R ER AR U, HE

Ne Vb ) LTKEIAALTE. Tk, BBET, &’ Lz

FRC194E9H 11H

B i

1A

1A

(IUN

TAAT—E—(V1r )
B R

—154~-

TR IR Al AR BR BT S T i

7o, BEbE RS2 L. RIEFTIRE OFHEIZ LY,
» T OHRITEBATEAINBEA L TOBROR G2z,
GiNTE JEE LTz
2. Wk

TARaA—t —(BEDORHIEL)

e YAl (RERZ CERA LTV H0)
3. FAME DM

JRIR MR 2 SR L7z i AN, ALy 2
L-1000 255 HHEBEAI T, plidr 2RI S TE A (16 % B8
TINFNRB U ANVE BT R UL, TLFLE—TF )1
i A7 /L MU U LK) EOFTER & o lziz, HARER
IRTERR - 2005 FEHR DR A A FLHETHEAIRRERE DI HE U,
2B, AFNE Ta—e —IZHRAIDBEAL TWD Z & 2R
5] BRI Thoteile®d, EERIFFMET, EMELTE L.
(1) Stk

OINHEORRET D128, KL & U CREER A LAS {21k
FUEEEECWR) 2 AV, B, a—t—3AEns 2
IV RWNE R & DI IS BT E EN D FTREIEDR B o T2
728, EFRHSPENC L ARIAEEZITH Z & & L.
1) ¥ HPLC i

LAS IZE#4L 0> 10 pg/ml (total) Z 744 L, # ¢ HPLC Gl
ELIEZA, Bl a~ 7T ARG o7, JIESRMt:
IFLLFDEEY THD.

vH

#7 2 : Inertsil ODS-3, 5 pm, 4.6 x 150 mm
BENE : 7 =KV UK (65:35)
0.1IM iEFEEET MU v AEH
% 3 : 1 ml/min
HEAR 10 ul
WHgs - dotgs (Ex. 221 nm, Em. 284 nm)

2) FEFRILIE

VAR 100 mg % 10 ml IZHRL=bOEAEL, 0
1 mlZABKTOmIZHR L. Zhze, 567000
MeOH 5ml, 7887k 5ml T2 T ¢ ¥ a =27 Lzl
A7 BMMTHEA L. BT LEFREIK 5 ml THeift: MeOH
3ml CHIN L7, TNZZERKCHRNL 10ml & Lzbo
ZOIHTHIRERIR & Uiz, 7288, MEROWEIIA & /) —/L k&
0 BIEHKOT PR E — 7 RN KE D o7, ATz
A& Uiz, BT Z 20% InertSep (GL ¥ =2 2)D
60mg/3ml, 250mg/6ml 35 L%, OASIS HLB 3cc (Waters)
D 3BT OV THFFZ1T>72. InertSep 60mg/3m &
OASIS HLB 3cc (ZBEAV/NE WD EIEI L (31.9~
51.7%), ¥R B 0%V C10 & C11 TIRBEE Th - 72
FTO, KEOKE InertSep 250mg/6ml THEFR L 7=
L2 A, IR 90.4~94.0% L BEFTh-7clz), ik

4275 (2008)



FLD ) & Fasdd, B2 (LASHG - 50001 D)

H Eum: 1nese

LSS |our il (Totall 3
4
=M 11
) g
'y 5
k) £ = i el
Hi] ([ RT A
4
L) ) 4 (] [ ]
FLDI A FomF ) B (LASSET-| 00d [
e § i aoagmi
o | BEMLR0MA S WIVN) ~ i G

1]

i

‘ :

i T 1L sTET

ML B B

I

TR IR AR BREEAFTE AT 2B4275 (2008)

FLE A Evsdil, Evvedis |LASSRT=10000 0

FE L T
B SPERRD ) 000 B0 TR R
Hl ‘ T EN 5T T
-
“wn
L) 2 i § M pey
FLOT A Ex=2Fi Emecdid (LASR Y- 10004 1
B b e
A=k SPTRE 2008 &R0 T Ehy

ddn

[ ¥ i & &

B 2. B A FETE AR (e ), RIRATEA 1000 EAREORUECET) L SPE LABEGE DB L= —e—FET)

DOENHPLC 7 v~ F 5 A

EiNToz&& L.
3) Rk

VEARIRITRME DS R o 7o 728D, £ 37 2 AR A TRR L,

Z® 1ml ZZ887K T 50ml IZFHFL L 72, Z @ 1ml 248K
T 10ml (ZHHE LA L oBIE KR & Lz, a1 (100
FEAFRIR) 1ml & 22—t —0.5 ml ZZ N4, KK T 50ml
WKHWL, H522C8 MeOH 5ml, &K 5ml T2 5 o
v a =27 L7 InertSep 250mg/6ml (Z{EA L7, 7T L%
ZEK 5ml THe%, MeOH 3ml TYAMH L7= & 0 & 2K &K
T 10ml IZFAR L, WEHAR & Lz,

(2) SbTHE R
&ﬁlﬂMOﬁ%ﬁﬁ@Wﬁﬁm£;05~ﬁ%%#
LAS 5y z C10,C11,C12 B LW C13 b)bﬁﬁﬁ}iéh

Cl4 D — 7 IR STz,

a—b—% SPEMHELUE Lizr v~ b7 T A%, RA
L7c B a0 s v~ s 77 Ak, By OLRFFRR
LR =2 JBIRBR—F L Tz,

3. B

ASFIOFF TIIRBEEMBEAZRO T, 2—E
— D DOREA A SEIGEHER OB O B E24T > 7. HIE
U 72 &3 BRIR 0 v — 7 EREEIL 1,000 {5 A BRig o flE i &
FIER L THot2. ZThEv, a—tb—0lE ARk ki
AR 20 1) R OVEHRE KO 1,/1,000 THY,
HEPER L2 — b —FIZIERIED 1,750 BEEOPEHIN
EENLTCND EHEE SN

ZOMEETIIM TIEsT-Y ey SR, RREIN L
HEFHDO Y FAR FVICEED, BEIGCTHEMo v
2y AN LEZDIEELZIT> T, 2O, &
By S EEBRIAD BRAERY ELX CERERE 7 Y

THEINERIIBLEZ b0 L Sz,

V 7AXNZIZLDHT T
1. A
JEAEHRA ERL19ME9H 221
AL T
BRI 1A
B B 1A
EUHEH OA
FRENS TAXFAZ(3—m—I—,31)
FRRWE T HTT7%
JEIR % FRE
E N RBREE, EosE - LU, hEX, EHE, T

Fl, RIATA A = a v

9 H 22 HIZHH TN ORELIE CTT X% % 2 E(K 50 cm
LK 40 em)EBEA L7, IEFHED S AEICT, KRAOMEGE
T ERUTEBA L, BTSSR L. & 6 2RI
UL T 12:40 EHEA L. 15 BE, FA03n5s k957,
WEVZIEFNE A 5 2 7203, Mz BRI L bhiehodz. 20
R, ZBERT & & HICRMB A Lf:ﬂilJE}'%%Eﬁ: Lzt Z A,
EATITIC IR & BN A2 U7z, 20 BRetE, [EodRheEs Bk
L7elow, k20072, B L72Ay, ¥ 23 B/Fal 2 IR,
OENVEE R EEERE KU TEE L, 2:120 HIZ MM LT
WM L7e. 2145 BiC# 7 —THAsbkEZ 2, 5130 HIC
DEREZTIR & MK A RIS . 2 OBITIEM: & K5 DIE
Wit #E SN T2, 6:20 EFEZ TIEDCET, fff
AR VLT R E A RN E NS Z & TIREL, 7 HEE
JERRIET 5. 9 R BTN B AR 20 TR A Z K C H A
T 7o, IEFEEIC IR 3R L7 & D OWtAIIZ I Ly &

—155-



BREEK LD X)o7, T0%bEREIIME L7z, 24
PV ISR A LB L 7223, 29 A UTE Ol L 7-.
FRICBEBED A0k 7~ DA IR < K Uz, 2 OSERITWT
BRI L2 L9 Tho7z. 30 HO HENZIZ Y +—F 7
T3km AL ZENTEZN, MBITENLEZKLT, WEHOR
RBIZIEEIE LW o 7.

2. Mk

H| B D7 220 g

BRIE OFkSh 704 g

KT 598 g
3. JRRWE DRk
(1) ik

RIS 2 S Ry 238 L= & 25, 101 g LiEdo
7oizsh, BEMERBRICITHE S TR L7z, 7030, BRI,
AOUEBEOH L BONDIINE ENTEY, AL V0
Do To/NEADBE RN SRR T & Tz,

FINTORIE, RBIKFEREM T v ¥ — O EIRVEH
TeEMIZ L - T, 7 AX ¥ Anyperodon leucogrammicus
EFE S, Mo L7 2N & ~ v A BB L
7c.

THT ZEOBINE, B ERETESEE Y0~ U R
PERBRIEIC L0 FEh L7z,

(2) PR

B GRE) 0.1 MU/g
FINLofl 0.025 MU/g i
4, BE

T AXNZNZ KB VAT T I E T, SRR T AL
OB, L L, HEFD 53 421998 45) & Tk 3 #(1991
ENZERPENFEEL TR, BRPSLERAEE N2 LY.
ARER E 2o 2 fd, RINT.oRERFETH D & OISR,
RN TE I AR OREN T X & EFEIL TV e
=%, REAEEET X gL L. 2B, BROED
mtDNA OfFT %175 TETH .

VI NIONFIZKBUTTZ
1. 7
FAERB V194104 22R
FAGET BREIT
TREFEH 6A
BE e 3A
TELEFEH OA
AR ST K
FHRE v HT 7%
JRIAMEER R

—156-

TR IR AR BREEAFTE AT 2B4275 (2008)

JEOR RIATA 2= ay, BE, BEE,
AR

10 H 20 HICHEAIENDEEA LTcfEzB8A L, HHITIRE
FR(19 RE AT REE U 7o A0 R 21 HICHI S 248 A L7z,
IS & —FEIC R B IR o 7203, 22 BICdH D 2 MyHCFHe
LTERL, RET2ETMAEORITHEZER L.
FRIBLANCFEDIF - To b b aRMHICIHELL, 22 AR, ik
LEBICEA L. FA 2EASBICLONEKLE, 1
KRB EATEBICH A X —D X 5 R A% 272, 23 A%
A5 RFEED DR CCE D, BRITRIC LU ZE U D
ETHoT.

B, BIEFITT N TRHEZERLTRY, HH7ET&2E
B3 NCRFEITRD b hoT
2. fRIR

vy 304¢g
3. K DR
(1) sHr Ak

UHT T HOBRHIE, RBEEREEHTIH IO~ R
PERRBRIEIC L0 Ehi L7,
(2) ZHTHE R

ot & 0.025 MU/g
4. BE

JER &g O 0.025 MU/g TH Y, HERELE LT
BV, AT ZIFAELD b, B2V BV LEEGAITE
WNEIENT 2 Z ERHIMLEZ LN TS, S EIOHF]
CBEWTHHIE T 288 L 3 NIEET, it 2L
L7c 38 A3 L TR Y, B0 BB IC Bk S 2 5.

708, FINEHEIIEOFEN L /NT NS EHEE IR,
mtDNA OfEHHC & 2REDOSBERH D & Bbhb.

o
T RX B e WGE L TN T2 720 T R SR K Vi AT
Tot v 2 — OWERVIENTEEE, mtDNA BT I )
NIRRT Y RFAERT O F AL TR FE ST L £

VI 23 30k

1) Ishizaki, S., Yokoyama, Y., Oshiro, N., Teruya, N.,
Nagashima, Y., Shiomi, K., Watabe, S. (2006)
Molecular identification of pufferfish species using
PCR amplification and restriction analysis of a
segment of the 16S rRNA gene. Comp. Biochem.
Physiol. D, 1: 139-144.

2) WEEH - Fe#/6(2005) 7 7 5. JEAESMEEE. &
FRAERAIEEBIML W 2005, #LEHIEAN A AR SfTAET



3)

4)

5)

6)

2, B, pp. 661-666.

Horie, M., Kobayashi, S., Shimizu, N., Nakazawa, H.,
(2002) Determination of tetrodotoxin in puffer-fish by
liquid chromatography-electrospray ionization mass
spectrometry. Analyst, 127, 755-759.

KIRIEHE - EARHHE . - LIFFE(2004) MiBIRICIST DA
R L 2 RPHETH]. TRk 13~15 4R &5 HRFRS
SR, PRI AR BRETAFZURT, PRI,
pp. 9-23.

RS 1« RIRECHE - K ARER R (200 7) T 2E —
7 OmMERA. FRIRAT/ SR ETE, 41, 93-97
KIREHE - EACHIHE . (2008)HFRIRIC I 1T HILAWHE &

7)

8)

9)

—=157-

TR IR AR BREEAFTE AT 2B4275 (2008)

HARERIZ L 5 B HES L O EG—Fak 17 FE—.
IR IRAT AR BREEATJEAT#R, 40, 139-143.

FHRHIHE - KIS - (LB - SR e - Ken e
(1996) 2 U H A DWELME Y 7 VX ORE. Wil
WAL BEIIE T, 80, 53-56.

H AR AR (2005) /8 A A > FURTEHER. HE Rk -
A 2005, @JREER), HAT, pp. 752-753.
HETESE (2005) 2 AT 5. BEAGEBEEE. Rab6E
MRS EAE 2005, FEEIEAN HABSHE RS,
AL, pp. 691-695.



