FLHT BERVSHEE

=E=T7X
ol =+

Journal of Food and Drug Analysis
1996. 4(4) : 359-364

[ TTEBIEEEEE ] www.angle.com.tw

O A
EJ087199600359

AREERBRIAAZEMTE

MRIRER!

MR 422
- ERHRIF?

ZEIK T2

B ST B

HEAR

I AR A AR
2 RBKERBIER
34 R AR B R R YR

wm =

19956 A

C BB EE LR T EFS AP EREARM T LB
BEAF B AT L EERARE FELEBRLEM - EE T HRRAEA RS

*

B OB R etk B o Bk RMTaE T AN B EERMIABR R BB
TebEZ AR T EMNLES > bR ERALERAMEY 9156 2R FAMU) > A 4-24
MU/g > 545 5120 MU/g #= A 7-84 MU/g ° R & & 148 A& B8R 156MU » ALK 24MU/g > 33
120MU/g#= Al 84MU/g° #—F BB X M2 F XS HTHBRARSKE R TR
B% - Diaflo YM-18£ 4838 /8 #+Bio-Gel P2 £ 4 BT » SFHHRLFFARE R~ &
AR BRI RAENG-TEETON BB P2 FELTERAMEY
BRE T o 30 LK ER » FoRkLHTEFHZRANT /I AT o

Mgk THOBRE > TebE 0 LA TRE > BT E o

T

Al

19954E6 A EFTHI BB A — 4 RY T E
i H2MANEBESIRRE(Yongeichthys
nebulosus ; X 4 Gobius criniger VB4 © %
HARREPBRTHE - k2 ACREF,
B30 EFRRER 1 /NFFEAHSE ORK
R R B A > AW REE - R k25
MEARZER - P LW HEBERS » ERER
B o B I BREWREHIE LB IR
FHABEER - L AaEEEILLETEY
B 14 3 # o Ok M KB AT AT - BIRE Y
mEHEGRIEZ BEERBGRRESECD B
4G 2 Ml h RO E A o M LR R
1A AT 0 AR AR B R ESUR
RERZSYHE - BREFEE MG EM

AEABEHBEESUREWIET ZEARO > K
KA ERTE » FRACBRBNEYEEZ
WA o HWK > ARWZESURIRZERD 0 EFH
HHEAEED o FHIKAEEEZEY
WOE AT T AR 2 R o I o AR AL AN

MEREE
— . ##H

HEERFTREZARREENARB=R
DR EAREEBFERBERER  LXER
RN EL RN -20CHA ©
— sz

SRR IS S R SRR SRR S ALA(E

Correspondence to: Deng-Fwu Hwang

359

Accepted for Publication: May 17, 1996



ELHT BERVTHEE

=E=T7X
ol =+

Journal of Food and Drug Analysis. 1996. 4(4)

K~ F) > ABRMEIREIRAL » K1 %KL
ZHBEBERMHEER  KAMSEYHREES®
i » FEBR AR 18-20g M /) F B (mouse)
TREEESMAIE Z o — & B & (mouse unit,
MU)Z#6#20g ICR R M /NG RAE3I0N T
T2 ENE o

s ERZHE

BHRARE BESERAAU_EFR
FRAE3 K » F R &G > 48 Amicon YM-1 #
8B > WK LA Bio-Gel P-2 BHI (2 x 15
cm)R E 1% > F0.03M BEBRAS T MIA L » B
ZRAEWSBHEREMSMAE - WHBEIK TS
BEESNFRS o H P 1E 8 aH
(tetrodotoxin, TTX) 2 i & [ fif & (anhy-
drotetrodotoxin, Anh-TTX)HI|#Goto:® F1gi
¥ 7 i (O4E BE AU fili (Fugu oblongus) 2 T ks
BAEF o

B EBE

()& ¥k 43 #r (electrophoresis):

BT Z AT » RUBERERE A S x
18 cm, Chemetron) A& ¥5#£#£0.08 M Tris-HC14%
EE W (pH 8.7)F » £A0.08 mA/cm » @ E I 60
SrEEE - BALS FTEE B TF B R LARERE - B
B 10% [EALSHI 110 °CHI24105 8 » T
FBRWE3ISnmZUV TEARGRE ALK
j‘lﬁ °

() 75 3L BE W& AH S8 #7& (high performance liquid
chromatography, HPLC):

1%k FHYMC-Pack AM-314 ODSfE# & >
WAEHPLC, — & ¥ i VA 15 70 5 B W 22 78 IR 3,
DA B J JBE 8¢ & (Teflon tube, 0.3 mm I.D. x 10 m)
=B E ZRFRMHT o LIRIEEE 2 AR
2 mM sodium 1-hepatane sulfonic acid 1 1% E
BE0.OSMBR L S7 5% & W (pH 7.0) © JEHT B 48 1L V&
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B Iml/minZ FEFHEE  BASEINGE
LSRR IR » R AR > LI99C NSk o & ik
LAS05 nmfic&381 nmif B R 2 #5656 E FH
20D o

E)FAH & 5 7 -- B 7% 5 57 B (gas chromatog-
raphy-mass spectroscopy, GC- MS)

T il B S FL R ) B 2 oK R Loy 0 A8
pyridine : trimethylchlorosilane : N,O-
bis(trimethylsilyl)acetamide (1:1:2)75 % K FE1E »
% i Co-base 2 trimethylsilylated (TMS) ffi4:
¥ T RGC-MSH M H - GC-MS/E A&
Shimadzu QP-2000A 2 GC-mass spectrometer °
J& #7 % (column) %BP1 column (0.22 mm x
12.5m) o B G KR SR EK 1% 0 LI10% HCIFA %
ZEpH=4+1 > HUn-butanol X IR B 4 »
fn Apyridine : trimethylchlorosilane : N,O-
bis(trimethylsilyl) acetamide (1:1:2)7%& ¥ & &
® o SRR A AT AT 0 S DR EE180
T BIERERISCHIEZE230C » FHEE
F & 3 °C/min o BT JE B (temperature of ion
source) %200°C » ¥ 1k % JEE( ionizing voltage)
R 70 eV o fRit E B4 R 2002450 m/z, 4 3
AR — IR o 4B F B R 407, 392 1 376
m/z(12 o

BRI R

FERY P EZRR R A > KLU
BAEYEEREENG 2 SHAESE @S o-
156 MU » fJLAJ 4-24 MU/g » BE%E 5-120 MU/g
MA B 7-84 MU/g o e m B E D 5 5 H
156 MU > L 24 MU/g * BEEF 120 MU/gfil i
f# 84 MU/g (Table 1) o HHEELUR K F M -
AP e A B AR B A = 0 L B2 Noguchi et al (13)
ZEERAM o ERKA 2 AL B S
RRE - BHEENR10-9MUgEBHE N

Table 1. Toxicity of goby Yongeichthys nebulosus specimens collected from food poisoning incident

Specimen Body Body Toxicity(MU/g) Total toxicity
length weight of specimen
No. (cm) (2) Muscle Head Viscera MU)
| 5.72 1.89 4 5 7 9
2 593 232 9 18 32 34
3 6.64 2.5 24 120 84 156
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Figure 1. Cellulose acetate membrane electrophore-
sis of goby toxin along with authentic tetrodotoxin
(TTX) and anhydrotetrodotoxin (Anh-TTX).
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Figure 3. Selected ion detection of GC chro-

" matogram of the trimethylsilylated (TMS) derivative
of alkali-hydrolyzed goby toxin along with authentic
tetrodotoxin (lower).
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Figure 2. High performance liquid chromatography
of goby toxin along with authentic tetrodotoxin
(TTX) and anhydrotetrodotoxin (Anh-TTX).
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Figure 4. Mass spectrum of the trimethylsilylated
(TMS) derivative of alkali-hydrolyzed goby toxin
along with authentic tetrodotoxin (lower).
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Figure 5. Goby Yongeichthvs nebulosus .

th &R o BRI BREZAG 5 2.6 me.Zz filag » H L&
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BTy 7.2 cm Bl 5.0 om i B MG {18 5] SEHHE A% ] il 7
R STl o ot o o P I I TRE B MO 14 A b 2 &5 R
Wl Fig.2 firzs » A G a8 8- (R 8 >
WG i il 0 HC B W I ( retention time )7y 12.8
1§ o iR SELHE A BT L TG EE & 0 Y ME Ru
16.6 4G5 ih B — Gl /N o Ik ik 0 A S HE A
i e it 6 o il o

T HC R B 2 TMSTiT L (EGC-MS %3
Br 2 I B ig i Fig.3 i ax » B s it Ay B e 5
TTX il 7K i FE 4 Co-base # H. A3 #1 {bl .2 il W ik
WE ;5 JETMSTI =4 2 GC-MS 2 fiff &6 o1 i
Fig 4ffr/ » 8B a TTX L itk
Wil 7K fiff P Co-base & FLA7 FH 1L 2 457 S 24 feft BLHE -
B} FL A7 Cy-base-(TMS)* 2 B8 407 m/z Fx H45 5
S4B 392 F1 376 m/z 5 o

e |t 2 A I L A 2 o T R A
TR - R b e B A Tl el A TR N e
BEAnh-TTXHL 73 o PRI AC U T B 77 Ml i iy it 1
Z BB b i B o Hoop i ) R
ERTE TR A0S G Nl iok R g = A TR
HE S 9 | Gy b i 2 S0 SRR 0 il AR
Ry OB R R 2 b B e At
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Gillichthys mirabilis 577 o W jfg 0 pE & 4 8 57
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Food Poisoning due to Ingestion of Goby

Yongeichthys nebulosus Forsskal

SHIN-JUNG LIN !, CHAO-AN CHENG 2, YUNG-HSIANG TSAI 2,
CHIH-HSING SA 3, JOU-FANG DENG 3 AND DENG-FWU HWANG 2*

- Department of Food Health, Deh-Yu Junior College of Nursing, Keelung, Taiwan, R.O.C.

2 Department of Marine Food Science, National Taiwan Ocean University, Keelung, Taiwan, R.O.C.

% Clinical Toxicology, Department of Medicine, Veterans Division of General Hospital, Taipei, Taiwan, R.O.C.

ABSTRACT

A paralytic food poisoning incident due to
ingestion of the goby Yongeichthys nebulosus
occurred in Shinchu County, Taiwan , in June
1995 . The couple poisoned had symptoms which
were marked by severe numbness of the lips,
vomiting and impaired breathing. Three uneaten
fish specimens were dissected into muscle, head
and viscera, and analyzed for toxicity. Using a
tetrodotoxin bioassay the fish showed the highest
toxicity of 24, 120 and 84 mouse units per gram

(MU/g) in muscle, head and viscera tissues,
respectively. The fish toxin was combined and
purified by Diaflo YM-1 membrane ultrafiltration
and Bio-Gel P-2 chromatography. The analyses
of purified toxin by electrophoresis, high perfor-
mance liquid chromatography and gas chro-
matography-mass spectroscopy indicated that the
causative toxic agents were tetrodotoxin and a
related substance anhydrotetrodotoxin.

Key words: Goby, tetrodotoxin, anhydrotetrodotoxin, food poisoning.
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