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

EREBBEINRZ YT &

MRAR EREIE? KRR pES S
gﬁﬁﬁ%:‘} ‘,%‘)'ﬁﬁ%n 2

I EEELE N LR
2R RERKERESBIER

>4 M B b R PR S B
wm =

1995567 » #E A ERL—EHTHFH > AP ERHAERT N TEIREATH
BEAR—H RV hAERERT > BAENEEM - EFT BRMEBok - B~ F
B~ 2 ERE AR B o gk s g T A A ES M2 RBEZE SR
e HFZ E BB T ERNLEZE > Fe B SR A5BAB 0156 2R FEEMU) » FLA 424
MU/g » 4 5120 MU/g A M 7-84 MU/g o & F M 45 A 88 156MU > MLA 24MU/g » B3
120MU/g# M Bk 84MU/g > #—F &L &8 z&m%*ﬁ%%ﬂ&&ﬂﬁw~ﬁﬁrm
h * Diaflo YM-1#£ 4238 8 #Bio-Gel P-2 EHE AW EHE > Sz HFE0UAETRHST - &

Hudiﬂgﬁ'*ﬁ{%é}#ﬁﬁ“ﬂfrﬂﬁ’ﬁﬁc HEGHN > Bt B T2 EE ST ER LW Y
HREATHd - 45 LEER  Folhig %4’¢$#1}? E 4§ 75 B T eh A o

Beds : TROBE > THE - RAARE 2T & -

AABBHEESIB R ML C 2 /RO Y

anf

il

BRAR ZAEAR o K g AW L - B A

|
|
FELELFE > FRBLEREANLDTNZ 1
1995 F6 B TEF AT b BB A — (F B P& B e Hvk o AHELRURAZERG  BEFRH
Hl o F 2MAETELIRE (Yongeichthys B R HAWEEET o Wb IMK RS 2 AW
nebulosus ; X4 Gobius criniger ¥ & o 5% MEER SR A R R
i BT AP EIERT M o 2 AR, BEZFERMS °
HFBOEALORER 1 M EEEE - OB R
DO 2 R 0 I PR R R R4 MEEBE

BT « 8= 88 2 B A A4 BB 1A R » MH

C RBRERERZK o ik ARG KA EEY BREFNBH SR EENAE=
B 16 5630 LR T R ESEAT AT « BIKEY PIYe B AR BB RE B E® - YARE
AT SR 2 E A B R R E S0 fy EAMBEBEILRER -200CHHA -
et 2 W R T R G ARAL R R 2 _ e
R A I BT 0 T A 4 T B AU - e |
RN EY T E - AR EEERW G HH MBS mEE L ARY > SNAGE :
Correspondence to: Deng-Fwu Hwang Accepted for Publication: May 17, 1996 ‘

359




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

o~ B R BHE A 0 1 ke
Z R TOR R IR R AR AR
HIE > Tk ELE4Z B 18-20g 1/ i B (mouse)
TR RS2 2 o —# BN (mouse unit,
MU)E 6 {#20g ICR Z#fE¢E/N T R0/ G5t
T2 EHER & -
s EFRZHMIE

HUHRBE  BUMERESGEY _SWE
WERE3 & RS 0 & Amicon YM-1 #
BRI > W DL Bio-Gel P-2 B2 x 15
cm)W EH - HO.03M BER M= RIAH » Bl
ZHE B A B o R T A
BB B MG o Hop 5 sl s
(tetrodotoxin, TTX) B i & ¥ 4 % (anhy-
drotetrodotoxin, Anh-TTX)H|{&GotoiE® FiFy
7k OO BRAUT i (Fugu oblongus) 22 X MR
HRARF] o .

M~ S e

(-} ¥k 47 B (electrophoresis):

Wikt 2 AT 0 RDUBAERERE R (5 x
18 cm, Chemetron) A3 #87£0.08 M Tris-HCI4E
HEWEH 8T » BL0.08 mA/em » B 60
Sr8R1E 0 FEALAR AT A W R B0 S AR - B
W 102 |ASIAMAE110 Cmsa040 8% > T
FRWEISmZ2UV FTEAKBREAHK
¥ o

()75 3% e AR 8 M & (high performance Kquid
chromatography, HPLC):

AR YMC-Pack AM-314 ODS/E#i & >~
WiAHHPLC, = & 32 15 IR R S 1 30 22 3 IR
DL F: 2 B A (Teflon tube, 0.3 mm 1D, x 10 m)
ZWMBECE ZRRAR SN o Lt 2 M A
2 mM sodium 1-hepatane sulfonic acid F1 1% H
AR0.0SMBETR S 42 i (pHL 7.0) » B HT B B ILIE

B Iml/min 2 M di45 0 BASEINEH
BN ETAR - BRI > RDI99CmE « Bk
BASOS nmBt5 381 nift B R 2 8 e e B w1
A o

C)RA 8 4 4 -- B 4 (gas chromatog-
raphy-mass spectroscopy, GC- MS)

P fli B B LR 2 KR AR A 0 SR
pyridine : trimethylchlorosilane : N,O-
bis(trimethylsilyDacetamide (1:1:2)75 3 52 g4 »
8 ) Co-base 2. trimethylsilylated (TMS) 74k
¥+ ATHRGC-MSHidggils - GC-MS{R &
Shimadzu QP-2000A .2 GC-mass spectrometer ©
J& 7 & (column) %&BP1 column (0.22 mm x
12.5m) o B fh 8 SRk 4% » £110% HCI %
FEpH= 441 FDin-butanol B RAE £ 7,
A pyridine : trimethylchlorosilane : N,O-
bis(trimethylsilyl) acetamide {1:1:2)i& % & JE
# o MR E SN - B R
T B RER1I6SCFIRE230°C » F iR
R 3 °C/min o §1 I E ¥ (tfemperature of ion
source) %200°C » BE-F 145 JB( ionizing voltage)
g 70 eV o N E BAIE % 2005450 nvz, 5 3
g —W o WIS T 2K 407, 392 it 376
m/z{!? o

PR

SRR R =R AR o BRI
BEAWMHBERERNE 2B HEEE A HEE 9
156 MU » LA 4-24 MU/g » BE&E 5-120 MU/g
AR 7-84 MU/g © 5 s 8 4% 18 455 % (i 8
156 MU » LF 24 MU/g » B3 120 MU/gHI
% 84 MU/g (Table 1) o H HREME R 2 Bk -
AP it S A B B » L 5T Noguchi er al (13
ZERHMA o FFAR AR 2 HBAL DS R B
B BHENNI0-9MU/gHBEE it

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) (g) Muscle Head Viscera (MU)
| 572 1.89 4 5 7 9
2 593 2.32 9 18 32 34
3 6.64 2.75 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 (Jower),
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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 Yongeichthys nebulosus |
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Food Poisoning due to Ingestion of Goby

Yongeichthys nebulosus Forsskal
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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 seévere numbness of the lips,
vomiting and impaired breathing. Three unecaten
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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