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# OE: RERRAEZESRTRAaNFEESF, NRE
PEERNTARILARAEEERET AR RA, L
T2 558 7 ARSI |2 . ( Yongeichthys criniger) , Ak
WETEIRER . AR RBEENE T = F BRI R f 4
AW RE R (tetrodotoxin, TTX) K& &, 4R ERE TR
AR TTX & & i & BMRAR KON FFRE (69. 954 mg) | B 5
(9.510 mg) \ JzJ(8.937 mg) LA (5. 181 mg) R (3.
321 mg) o HUEFARESUR J5 il ( Takifugu fasciatus ) FH R 4H

MET R B UCHE B GR E E K
Bl % A & PR o BRI R B R
WO R 3R B AT T e RHE . A LS
SURTT B, 7 BEROBUT R A FE R 2L, R
TEEE RAE S E R,

KR : =PRI A ; B 2 3R s MK
R EOR T 8 BT H
HESES: Q959.4

TTX & B3 ER, FERI

s BEHR 351 T j§ £ ( Yongeichthys criniger ) iy B&
IRV R /N R A2, AR T T ROIR 7K K U
&R, WeshBe b, USRI sh Y AF AP E SR .
&4 80 ~ 120 mm, KFAT35 180 mm'" . HA 37
g KEERS G BEMIE . BTSSR
JYx M ( Boleophthalmus pectinirosris , /& #7 “ Bk Bk
7)) INEARIL ERET AZHEPRE,.EX
A2 B = BEARBUIT ] b FBUL I
402007 423 A, BLHtRE A EEAERHAS
BERRISUR SR £, B 16 AP, 1 ASET" . 2013
F£3A 14 BE15 B, BEMNTHRAE FRTLAK
Y EmRG S 22 AR BRARIFRAd
O FE20 e 70 EREH S H A E
Fridir R R . ERANPEEGE
HIXCREE W = AR BUIF R AN e Rl &F
{35 3 (tetrodotoxin, TTX) 7V, {6 3¢ F ot (1 Kbl
PaS % S LN AR N S RO 3 s TR R < d i W
B, 2013 £ 4 A MEETER AR BEARGHE
REHREFHMT ARE IRV EE, R
T L NTRINR B B = BEABUIT R £, T

o7 E A : 2014-03-25 f&E HH: 2014-05-18

MERERSED: A

BE U E A, I A FIBEIK S22 15 (enzyme linked
immunosorbent assay, ELISA ) #6; 1l A [R] 2H 28 ya]
FROE. RN, 55 &SR T 6 ( Takifugu
fasciatus ) KRR BRI AT T HOAL

1 WRSIE

1.1 HERE

YFpEfAER T 2013 454 H 26 HRET) R
YL R B P 4, FE A 1Az B BT R
LK FEYLEEE 7 B, 20 B8 BOIK VIR HE VLAY |
JIPRE. OP SEH N, BFAERE SR Bk 1 BT
2013 -4 A 29 HRET B,
1.2 MEMHSEE

WRIEIF R A M PELL A G SEFTESHHE, 2

Z(HhEYE—EFaNGFIEH () IFEfA
W H ) Rt

1.3 EgBE%E % (ELISA) EEBHMARRARA S
B TTX

MEiERKRNSH K8 ] . SRS
B (BESURT7 8 i T PR BTG vk 70 BRMEAE , B0 R
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$REL) , BURE , HFEE, A 0. 1% ZERT$E, 7E KB
EORWHEPEE B 10 min, R Hf5 08, FH0.1% &
PR VR, B M E A E 10 mL, H{#
ELISA (IR fE A7 FAr vk VS N, S R
RBORGHATHEE 5 503, KB )E RS pH
WE6.5~7.4, FFZE 10 mL, FIFFEHERER
BB A IR & (b DR AR A
F]) #6477 ELISA Rl . #6900 25 R A0 - FH VR VR v
BARFLAR 3 min, A VEWR 1 K, 10 7HE & AR
AL E . B S0 pL A h & TTX FrdfE s (L5
W A AR AR ZMAL, R MA 50 pL
YU R 2R B e RE AR VA VR 2R O B v
37 CHFE 90 min, EMIKAR FHAIT B ILH K
A YRR A FLAR 3 min, HEE VK2 K, R
KK EFAFT ABR R AL AR, B ILINA B R
100 pL,37 CHEHE 60 min, Y YEBRMFLIR 3
min, FEE Ve 4 K, FEROK 4R BT B 2R &
LWk, FFmA B AW\ 100 pL,37 CHE
12 min J5§ , BFLINAZL 1L 50 pL, 37 B EEHRIY
FEPA 450 nm L0WE BOGEEME(OD fH) .

TTX & &% P TR

T= (CxK)/B (1)
KT TTX S8 (peg/kg) ;€ HMEW H TTX
W EE (ng/mL) ;K 3R BRI RS 8 B AR
W (g/mL) o

2 ER50H

2.1 YHMEE

SZB L, B R IE A R K BE
S0, HMEARBIE2 ~3 4, LIE —FHEREIRE T
MK EHAR, A 3 244, &G — 1 REEE
REERAR(EIR - 1) ; BUERA 2 AR Bl 65k %,
A ORIERRE FA (MR -2); k8T
% I HE {2 SE R BN TG (AR - 3) 52 4
WS — 8 6 S5k 20 W HE 1 BEBK,9 &
o BEESH TWEEACEAN, 1 BB, 9 #E R
(IR —4) 5 B0 P 8 25 360 LA % R 30 /)0 B 4
(B -5) ; BT AR, WS IR ; & &K, W5
I 247, HEFI B, IF BAMT R R, T
REGHTIRE . Fa(PEIYE—EE R
Y H (F0) SRR a0 H ) BRI 52 R
i, I BAS & 7 T E AL 1 B, B = BERROBUR ]
g

=0
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2.2 FBHAKWTTIX FEER

DA AR R OD B 545 1 (¥KEE O ng/mL
TTX ARUEF W) 1 OD B LU AE D9 A AL AR ( BIAR
#ER OD FL) , B REFR HEVEMRVE BE (ng/mL) FR X
BB A br , FIVE AN 1 Frs Mbn HERT 28, R
PEAE AL OD fE 5HRUE 1 ¥ OD ) LufE ( B OD
b)) | E e pn i R A FAR BN R A B AR A, B
g TTX ¥ BE X BE , SR A3 SO0 %5 B S i 7 W
TTX ¥ C(ng/mL) ,

Lo y=—0. 458x+1. 23

- 0.8 R*=0. 988
0.6

0.4
0.2
0

0D/0D

0.5 1 1.5 2 2.5
TTXHRBE X B8

1 TTX fRfEf S
Fig.1 Standard curve of TTX amount

= BEAR 5 PR R I SO T & 2
TTX S8 RLE 1, zREEIF RS T mHH
TTX & M & BMR AR N BFJE 69. 954 mg ., B 5
9.510 mg. fZ ik 8.937 mg. JLA 5. 181 mg. R I
3.321 mg, MRESCRJT SiAH R ) TTX & &1
= BERRBUAT R AR, A T 3 4H 4 & TTX &M
2 BRI U BT 7. 86 mg  KZfik 0. 72 mg AR
0.23 mg LAY M 0.13 mg,

3 Wi

WA TEEF R EE, X &R RHE, B
RER BIRE A BB J7 £ )8 = PERR BT pE 1,
PRI R G BEAL, O H B 28 FR AL, I HOE 56
—H A IR X 7 5 = BEROBUT R R 5 IR B
MITCRE SRR L 5 BERROBUIF R 5 — 88 6
BEIR, 55 R | BERRO BESR RIIRE—H
B NA S S5, SE R 2R ER B8, 58 —
HHEEMR, 1 B8R 22 ~29 B 5%

AWIE R = PERR BT I8 2 2 2 55 4k LA
JFPREE B 3 , B U B0 S L Bk W LIA) AR o BR7
HAFUETE, = PEHOBUTR R IR R R R A
ARTTEERTRER) O f5 75, B BRSPS BUR
Jrtil 12 %, NUAHEGE T 39 45, IRIF L 14 15, L
FPAERESUOR T SAE N AR B TIX S BB ERF,
18 35 AR T B R A R e R ) TR e B X ELISA
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ARSI B X L T 5 BRI P A I S
B8 T H IR RIS ( Gastrophysus lunaris) BEEUR
J5tili ( Takifugu oblongus) | ¥ & 7R J5 il ( Takifugu
xanthopterus ) 528, %< J5 i ( Takifugu Porphyreus) |
L1 7R 757l ( Takifugu rubripes) ; JJL P RE = T8
R J7 ol BB R D7 e, AT R R Rt 5 B Bk
R TSR 7 | B8 AR T B B IR R 8, IR T
ABEREL, "TREl TEWINEL, AENEE

BHRSEAENER, REENRARNBI, UEE
WA MAEFARZE AR SHAZ K EF
FEREAEMK. HIPERBUFRAER TIX SEZH,
L 45F i BEEE AR, JUH LA A B IR 3 5 A 1 S
HERE TTX, — B AER#RERE, %5 &K
FEE B RS, B UTE = BERRIBUT E 20 A )
B ARSI AT A R B AR, B Ak USRS AR Y FE

®1 ZRRFMRESEYFRFTHRACARAALATIX F8

Tab.1 The TTX content of each tissues in Y. criniger and T. fasciatus

(0))] W] 5 Y TTX ZHR & ZHZH TTX
fk e i 0D/0D, ) e e HAYSE BT 74 R
CEBIME + i) /(ng/mL) /(g/mL) /(mg/kg)
Jiid;i3 0.238 +0.005 0.150 228.051 0.016 3 69.954
. )43 0.315 +0.068 0.198 178.734 0.100 0 8.937
P S
P LA 0.329 +0.047 0.207 170.988 0.165 0 5.181
e R 0.712 £0.052 0.448 50.938 0.076 7 3.321
bp HL 0.077 0. 004 0.048 380.384 0.200 0 9.510
Jiid;i3 0.077 £0.002 0.048 380.383 0.096 8 7.862
Bk 1.092 +0.027 0.688 15.287 0.042 3 0.723
IS BUAR It
LA 1.636 +0.073 1.030 2.736 0.041 0 0.134
MR I 1.685 +0.099 1.060 2.346 0.020 4 0.230
H A% F 2= BERRIGUAR 55 A P 3] £ B 3K ) (A32).

SRR ATERE , TR o A A ) J) i 7 2R 0 A
HEK ARSI NI ERAE " . SRR
SR 1 £ A P R Bl B R A S T T BBk B B B
F R 3 1L K 3 (Alexandrium tamarense) | &
7 L KRR SE B RE P AR BRI E LR FE R, X
BEF AT R R ) (H R BEHERR HL A A T
FREALAMMARE MR, CF & Fh = bf
FROMENA TN E KNS E D
MBI S RERRIGIT et FE K R IR , A
— B HBEFEINIE o

Bt )™ RGBT R AR AT W B R 4R & SRR
RSS! Bt LESFXPERAREMAAELELSE
EFEIEF
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LANTEE; 2. BHEW; 3. SkIBSI0; 4. HEE 566, 5. SRR, sp. BoRMBBE; whbs. BABEIERIZ; o, TEPLHEX; df. 1
% af. 68 ; pfb. g RN EI 8%

http: //www. shhydxxb. com



58 LiESE % R RERBUT R A AN S AR H RN SR 679

Analysis of the tetrodotoxin content of tissues in Yongeichthys criniger

MA Ting-long, GONG Xiao-ling, GUAN Zhe-cheng, BAO Bao-long
(The Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean
University, Shanghai 201306, China)

Abstract: Food poisoning incidents have occurred in China because of eating goby, which is a species of fish
living with a common edible mudskipper ( Boleophthalmus pectinirostris). In order to investigate the goby
species and its toxicity in this study, the goby samples were collected from Xuwen ( Zhanjiang, Guangdong
province) where the poisoning accident occurred in 2007. Based on the morphological features, the fish was
identified as Yongeichthys criniger, which was reported as a tetrodotoxin ( TTX ) -accumulated fish species in
Japan, and Taiwan province of China. The amount of TTX in each tissue of Y. criniger and Takifugu fasciatus
was measured using enzyme linked immunosorbent assay. The tissue with TTX content in per kilogram tissue
in Y. criniger from high to low is liver (69.954 mg) , ovary (9.510 mg) , skin (8.937 mg) , muscle (5. 181
mg), and eye (3.321 mg). The amount of TTX in each tissue of Y. criniger is higher than that in same
tissue of Takifugu fasciatus. This is the first report about the amount of TTX in Y. criniger from mainland in
China, and the investigation is helpful to prevent people eating toxic Y. criniger.

Key words: Yongeichthys criniger; tetrodotoxin; enzyme linked immunosorbent assay; Takifugu fasciatus;

food poisoning
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