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fir (AgiLent1100, 38 EZHEC AT ); e, 28 &AL (N-
1000, H A ); [ 4 %5 HUCRE B (SUPELCO, 35 ); A
Bl AL (TDZS-WS, IR WU ER 23 7] );
75 % I U A (Transsonic TI-H 10, 78 [ ); % W X
(N-EVAP™ 112, ).,

1.1.2  SCIGFEHM  SupeLcLeanTM LC—-18 SPE Tubes,
3 mL (SUPELCO); CNWBOND WCX SPE Tubes,3
m[./500 mg (CNW );

113 ZH@5RF Wl R R IR T AR L mg
(Sigma A ) ); VKESER, HBE, 20K, WL — &%k, B¢
Pefit B2 A (DL 3R 120 o 2 i 2 ); i 58 HK 776
GB/T 6682 —Z /K IFRHE

1.1.4  SEIGEFRE B AR 5l S BEAR O il (Fugu
ocellatus ) FESURI7 6l RAf T AR I5 5
12 XEH*

121 KFIEE 2% LR H EA W (10 mL KSR
55490 mL BB A ); 0.75% &K (3 mL 25% &K 5
97 mL/KIR & ); 0.2% BE W2 K W s = W [ 25% &
KEHEEL:9(VV)IRE | WCX/IMNE BRI : 2%
TR W - 7K (80 = 20); ¥t 3l AH: 50 mmoL/L ##f iR
- EUHE -10 mmoll/L B 5 B TR #M (R 572 ot TR
TR 2,02 g BHGERE TR AN K I R B A BN L L, o
0.22 pm YEME ); 100 peg/mLARIERT &K (BUTTX 7R
b5 7 i 1.00 mg T AGER 467K E 25 31 10 mL, 4 C It
F7 )3 BRUBRUEI 28U, I 7K C 8 G B2 4 0.2 pg/mL
0.5 pg/mL .1 pe/mL.5 pg/mL .10 pg/mL .50 peg/ml. .
100 pg/mL RS FEFRIE TAEWE

122 f&iEEHEF A%+ GraceSmart RP-18 5 um,
250 mmx4.6 mm; i 3 AH: 50 mmol/L#E IR — &
i —10 mmol/L P ¢ ik 1R A5 #E #F 520 pL; It
1.0 mL/min; FEJE 25 °C 5 &M% K 200 nm.,

123 HRAAIE S0 EZ RGBT 23217-
2008 [ $E BT LT WS A BB IS gt E T
100 mLH i€ 53 &5 .0 & o, I A 15 mL 2% & R - H
VA TR 5, ¥ 10 mLL 29% 1% — 3 T 3 v 44
BEBLII Sk, 5SRO I, NG 5 60 CoK i s

$& HL15 min (35 kHz, 3% & 100% ), 4 500 r/min & 0>
5 min, ¥ L3 A 100 mLZE0E00 . ) 2048 o
A 25 mL AR B, P35 i v B 7, B A A 1
Wo HIF 1,65 CHURWERAE 2iE 1. Mzt
JIA5 mLIK AT 10 mL 5 FF e 78 23 PR35 Ve, 4% %
B0 T4 500 r/min B0 5 mine B mL 2
WL g /M (A FT AR YK 3 mL B .3 mL 0.2%
LIRTEAE ), 1.5 mL 0.2% ZRRVERE WU 4 s,
AT mL 0.75% 20K 18 G J5 3 BIFEH 4 3R i 2 )
WX /NVEE ({5 RT3 mL 28 B s Ak ), A
5 mL7K RS, FH 6 mL e U 43 2 Uk kB, A £ vk
JI W, 65 °C V80 Hs He 4 5 80 C A MK T )5 | mL7K ¥
i3zt 0.22 pm it PERS  FERE AT

124 HWEAX FEPIEEER SR A
A5

5%C

m

X:

AP XA TR ZR A 7 i (mg/kg); C— $RIGR
T RE R A 5 A, RIVBOAH G G E A91E (pg/mlL);
m— AL PR ().

2 HBR5SH

2.1 FEEEHMHE

F 28 2% TR WP BRI, Ul R e 25 T, ok
W, BOEBREDEY) , ot TS AL AT, &
AT B L2440, TTX HARIE A B 55 5 S8t
R R I, FE S FE Z BRI TR AR At
AR TR T P A0, KRR A w T AW
Bi LR g AT e LB EA WA AT
BT X AR AL B R R IR A ROR (R 1), &
oA qs P GE R A RO B A, 3R 1 B — R
FH e 72 P8 1, 8500 5 BB 2, HL = HH e 285 B A
K, TIX /A LE L IZRKZ B TR . 5%
o, 2 A5 AR G R e A6 UG P28 [ A
Waif, g RIS T, BRI ] D)5 2% BTid 5y 29
TE, PRI e — S Btk A T 244 3
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Tab.1 The effect comparison of different extract solution
IR B SNEIE W
Extract solution Extract phenomenon Evaluation
AR FEOMRA G B O N 3R, PR AN R UTE Y B BOK R = ik BRI 2, BRORRICR et
Dichloromethane A BT RRHE, Fm i K EAE T BT TR AR RN
Al BLOIG a3 )2 IR T B UIER B, KK Z MGG R, Bl ETEY 2 BRI T
Chloroform S AKZATF L7 T ADTEEERR
LTk FEOMRAIG B0 22, B B 2 EIE Y K2R T FERGREIN, & e 2, i
Aether U7 WK Z I R A, BRI TER ARk FEIRIME , EABCRA ]
LR TR B G 2)2 B D EIRRAA DR UUE, KZE T T KEAR R, o 4 RO,

T IIBCTOR o

Ethyl acetate

LRI

22 EHEFEREHRE

HRHIE TTX 2 5500 PR 5T, e fd ] C g /MFERR 24
At Y I R ) B LA SRR R A I,
FILF WCX /IR 1 HL AT TTX M2 C /MEZLAE
IRE SR PR R, LA B4k Y, 5T Cyq
ANFE I 5 223 2 AR R R 25 55 FH WEXU/)
FESEAL TTX BB 58 R I A 08, AR5 IRER T X 2
Tl R A 0 IV R (5 FH 2%
221 Cu/MEMERAEHE Nzl ml 10 pg/mlL
TTX bR E A 2 C g/ B (il TR K 3 mL H
3 mL 0.2% PR 1% AL ), 2 il i 18 2 4 1 mL/min,
7RISR IRV, R B AR T AE e T
/NEE, R 0.2% SR UE /AT, K 0.5 mL, 73 514
SE VRV, DU DR R RO TIX & i, &8
AR, 1 mL 8P TTX M5 4.36 pg, Hij 3
PRI P T & 143 0 4.21 pg 1.37 pg.0.00 pe,
LU mL 0.2% L2 A ¥ TTX 58 42 Ve i T 2k, [l

W5 99.7% . i IR A7 R 1.5 mL
(PRI i o TR B Yol e R 2 S A ) B A B
EHLT, G E SR 2 T PRI B R E bR
5, R EH] C o /ME SR BEIA B B2 FH 56
ARSI A AT ARSI () BER T iE—2B alifk

222 WCX/MEMERSEE  WCX/IMVHEEA I
7 1E FLART S AR, FDRE TTXORE v 4 B
HKo Mz 2 mL 10 pe/mL TTX ARMEA T E] WCX /M
= Cff T3 mL 10% 220 FF B 005 Ak ), 428 1 3t
292 mL/min, B ISR A E A5, 70l
FHASTRIBC FE ) 2% 1 S — /K Vo0 R R, e
W HHEAR YN 3 mL 4 x 1 mL, 2R A BRI, AU
WX, I L mL KA, D b TTX A 5 &, 7 4%
PP bV B0 ) e A5 SR o Pl 3 2 W DL, R O vk
Fb > 80 = 20 B, P M A4 L 5 A, 6 mlL Y JB5 8 BV AT £
TEKE TTX M WXV S8 VM Tk, ImDJCR =ik
97.2%.

FR2 AREIHEHRE L X WCX IMESERE RS20
Tab. 2 Effect of different eluent ratios on WCX cartridge elutiton

2% LR EE: 7K

VEBREL Elution time

[ /%

2% Acetic acid-methanol

Recovery rate

solution: distilled water 1 2 3 4 5
100: 0 12.50 291 2.33 0.80 0.00 92.7
80:20 15.37 3.64 0.42 0.00 0.00 97.2
60: 40 10.13 7.42 1.31 0.00 0.00 94.3
40: 60 0.00 0.00 0.00 0.00 2.81 14.5

TE: 55 1-5 R AV TR YN 3 mL .1 mL. 1 mL. 1 mL. 1 mL; & AECE R P i B 2 00 & i (pg/ml).

Note: The eluent volume of 1-5 elution are 3 mL, I mL,1 mL,1 mL and 1 mL, respectively. Figures in the table donate TTX content in the corresponding

eluent (pg/mL).
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GRS K™ il HR ATl 2R 1 R RO SR AN S 1039

X RE SRR, IS 280 vk f5 PR A T
VEEERAE , A REIX B R 22 OME o 1alHBess I
A AR EUR 1 mL, 3 C /M BRI —E 119 TTX
BRIERIL, Fiad WCX/INVEE, S mLAS [R] VR/N
Fo SR H 6 mL 2% 18 EE - KW (80 = 20) ¥k
Jit, AR N T mL KA BRI, 5 [k

I LB L R R S5 RN, FHAK e
ANEE RIVAT A R R BR 2% O HAR R = A TSR (R
3)o W EE SR ATR G RAE M GE L e v, BB HY
i EE B B v , IR [, 1 B Y 2 0 TTXOR
Ko WM, EUKIMGE 221 G TTX K , DL sl
PR BB A BRI

F3 FREHERE WCXIMERRI LR
Tab. 3 Effect of different rinse solution on WCX cartridge elution

WVE Rinse solution

E|
Item HIEE-K(1: 1) HIEE-7K (1:4) HIEE-7K (1:9) ZRIRK 0.25% #K
Methanol : water (1: 1) Methanol: water (1:4) Methanol: water (1:9) Distilled water 0.25% ammonia
[ /%

84.0 90.7
Recovery rate

91.8 93.0 86.7

T (SN P cN P S Ch A @i%@%ﬁm%fg 035 18] % 1
£

D AT EARE A AT HRE

Evaluation

D AT H R

D AT AP VAR AL/ IN

23 BILEGNHE

231 WEhEMBE H R TTX A WA 52 R
FH )T B AH AT B T2 00 2 P A 3R TS TR /K I TR AR
R Bl iR R R ARSI R T LA R
BlIAHST B TTX IRICR, FA 55 1 M i B 4 W3 4,
153 BER A - PHe R R B 1 R T Bl R B,
LR, TIX WIS, BEGE R TRARAE by 25 X

RS TIXARZE &, ORI b Bl (%) HL Ay, B J Y 0
], A B T TTX 53 15, Ji 5 LB Rl B R — &
BRI Rt i TR M 25— X e JEE A o 4 B U (1) 5%
M, & B8 LA 50 mmol/L B R — & 4% —10 mmoL/L B ¢
it PR 40 5 TR NE S T S AR B, TTX 06 U X6 R | 068 5
B oy BRI LA BRI 5 2% By 5T,
B AT FZRC L

F4 FARMRRENAHSEIVERN D BARBLLER

Tab.4 Effect of different mobile phases on chromatography of standard tetrodotoxin

sl e L EE A /m S
Mobile phase Proportion Detection wavelength Phenomenon

K - R - Pk 1000 : 1.5 : 5 905.210.930 AR, BEF B NS SRR
Water—acetic acid-THF (viviv) B T
TERRENZE P pH 6.8 A H 47 1, {H pH 6.3
Sodium phosphate buffer 100 mol/L 205 IR Hinig
TSR K I IR SEL AR, fA 2 30 min PR IR
Acetic acid 0.2% (VIV) 210,230 FITTX H Rl
100 mol/L % 2 ¥4 2% wh ¥ (pH6.8):
10 mmol/L BEbehiss iR 4H e N N

i it e i, 3L
100 mmol/L sodium phosphate buffer 50 : 50 (V/V) 205 }gﬁ%@i LR FIETER, M
(pH 6.8) =10 mmol/L H
sodium heptanesulfonate
10 mmol/L PEGERAFR SH/K WL — LI
10 mmol/L sodium heptanesulfonate- 90 : 10(V/V) 205 FEZRTAR R RN iR
acetonitrile
120 mmol/L# g —. & £ =20 mmol/L
BREAERH IR B 2R SR, I AT K I i K
120 mmol/L ammonium dihydrogen 50 : 50(V/V) 196-205 SR R W AL K 352 I o

phosphate-20 mmol/L sodium
heptanesulfonate

196 nm SEITIN , FLLEMEE IR
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232 WAMESHBE @A SAMERKRARMTE  IKZ, AIMEERS I TR @ISR (1811),200 nm
TTX SR AE 197 o BIHE 7EARFIREK A8 204 nm 205 nm @SR, BRI MEfT ., K
FEANA], ABFFEE R T 196 nm 198 nm 200 nm 204 nm, YKy 200 nm B {5 W LR 57, A i 0 i 1A A, €03
205 nm P £ AEXT L, 198 nm B {75 M FU i 55,200 nm B IERLARERA, DRIECRE 200 nm B RE AR i EAGIE £

s )y
% 30€ /TTX
£ 254

= 196 nm

7 207

T: 15 A 198 nm

£ E 200 nm

= 10 4 _f

s

iy

@

51 204mm N
12050m N M
0;
T L— L L— T L— T T T T L— T

0 2 4 6 8 10

PR B4 [A]) /min - Retention time

BT AN T T RE FAE o (T PR Py EL A

Fig. 1  Comparison of tetrodotoxin samples’ chromatogram under different detection wavelength

233 HIRME  7EU S U E AR I 40.02 mg/ke.

EREOLE , B EA R OB IR AR 242 FFEREME  FREUIRR, 26IACH AR
(RS2 FEIRAS 2 R AR R SRR AT 5.00 g, 40 51 1A 100 pg/mIL TTX F 74§ 78 10 ulL,
AT TE38 ~ 20 CIX A, B EHIRAIFEAR B 50 ul 100 uL.,500 pl., 1721 B 60 min,  JilkR 435
T CE12), (B[R] Bl TR B A T s, B RS 200 pg/kg 1 000 pgrkg .2 000 pe/kg .10 000 perke
ARSI AT IR E G . AR A 25 CCRY, TTX HFRIERE  WRBE, AN 3 AN FAT, 45 I8 A RE S b B 7
5% BT, BAE G B SRR R AT RIS AR I AME L (s O R SR

AT 15 min, ZEE R AR R 25 CRENEHE, 5, AN 5 B IR AE 75% ~ 82% 22 |a), KX hrifE
24 FEEM P22 /NF 15% 5341, %2 75 R A ] Sl A 0 5 245

241 FEZMEESKRMER BTTXAREMS AR 6 FoR By SR Ty il E R A e 5 A T faf
VB, FH K B T ) G B R 0.2 pg/mL 0.5 pg/mL, TR, NUAFIZ AR TR 5 BER 7 il A
1 pg/mL.5 pg/mL .10 pg/mL .50 pg/mL 100 pg/mLAY XA, B K76 B ULPY IR P iR Fh 29 40 A 5
B EER G, LI TR (A) AR, DITTX EHLE BESOR TSI & B2 38 5, Bk LA oA A
JE(C) RE AR, 2 W A —IR B TAEIREZE, 080 3, RNPREER 5 ik B A 2

45 BRI, TTXTE0.2 ug/mL ~ 100 pg/ml 74 FBl P 26

PE R, R R N A=19.32xC+0, H K& R #L

R*=0.999 9, b il R IE 46 K ik R WL IEI 3 J 3 1RBURRIIERE

K4, AR T 0.2 pg/mLE, P28 22 IR I, 1 TTX ARV B K, AR T IOK CFE . LT
FE AT IR B 2R T LR 0.2 pg/mL ~ 100 pg/mlL, B AT MU, 76 35 A8 i TR A 7K I8 T80 W 2 s 1t
0.2 mg/kg ~ 100 mg/kg, WM 02 pg/mLIN 5L FEA AL RIS BOT IR R GHFTE R4 1
N 32.4, 4 HEME 5 1) 3AE TSR PR, A iR R B 3T H R O SR K 4RI H LR (60 °CIK

3 itig
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2 BIFEAE : K™ Il 2K A

o SRR S NI S 1

SR JE/mAu Signal intensity

1%

5 /mAu Signal intensity

T FY Peak area

6.128

{5 B21F ] /min Retention time

a

T LA e e e e L B o e e

0 1 2 3 4 5 6 7
LR BRI E]/min- Retention time

c

)% /mAu Signal intensity

P /mAu Signal intensity

6.341

BB [B]/min Retention time

b

6.878

04""x""x" A B R L B B
0 1 2 3 4 5 6 7

{5 B2} [E]/min Retention time

d

B2 AR T S i B
a.38%C ;b.30C ;¢.25%C ;d. 20°C .

Fig. 2

Impact of column temperature on

a38°C ;b.30C ;¢25°C

y=19.320 4x+0
R*=0.999 9

T T T T T T

0 50 100

P /(ug  mL™") Concentration

P33 T R 2 A A I 2K

Fig. 3 Calibration curve of standard tetrodotoxin

i /mAu Signal intensity

chromatography separation
3 d.20C .

6.764

PR BRI E]/min Retention time

RN N

Fig. 4  Standard chromatogram of tetrodotoxin
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Tab.5 Recovery rate of added standard tetrodotoxin in samples
2/ (pg - kg WINE/(pg - kg ) WSEME/ (pg - kg ') [ /% ISR EN 22 /9
Blank Addition Determined content Recovery rate RSD
0 200 158+6.9 79.0 44
0 1000 799£90.9 79.9 11.4
0 2000 1514:£84.2 75.7 5.6
0 10000 8115+88.4 81.2 1.1
£6 SHEAMERDTHEELE
Tab. 6 Tetrodotoxin content in fish samples mg * kg’
B ZHZH Tissue
Sample J7 B Skin JILIA Muscle JHWE Liver P Gonad
SR Fugu alboplumbeu 0.00 0.00 29.55 55.60
SR i Takifugu oblongus 0.00 0.00 403.59 —
SR Il Fugu ocellatus 0.37 0.28 2.40 13.87

8 h), &I LR FR BUCR B i TEIA YOG T TTX
S UGN (%) 7 vk 2 vh 8 2R T CTROK L &
1 FF P VO6) £ PR) o i 3 2R HEA TR I, £ 1R Y R
VMR IR B A A 2R W B AR
BUTTX 5 2 R /K AR L B 25 Zp e i s, 5
W AR 5 T 1 24 Tt LS B /D R B O TR
RSP WA R S BB
3.2 EHEZFERUMEE AR

TRl A I 5 3 O s AE T LA AR A
b, 248k — HIA BUSE R . A5 R T
Cos FTWCX A AEBUNMELAEIE TTX . [ TTX 42 55 5
P, pKa=8.7, FEl pH T 7 1E HL ff , AN PR B 7E Cpg /D
FE b, AT LA BH 2 [E AR 22 U ME R . 2800 21k
PR K IR Cg/INEERT WX 55 BH S /N AL A (T AT
BRCERRET T2, Co/MERRERE S W h s I
H i [] Ff EL A SR AR AR PR AT A 22 B, AL WX/
1) B 24 B PR TE FLAAT 79 TTX A Sl i
I o A Cog/IMERE T 1, AHDCHRIE i i
TN, S A A S0 Sl 0 Margaret 28170
R TTX AR/ B 58 2 To PR B AR S M A 5 AR U
Uk Cog/IVEE; BRAIAR S5 R N A5 Tsai 451190
/K b B BR ™ B RO I, (T AOR B I
FURU, B AR AT B2 B TS AL SR AN ]

IR pH 2252 LA Cog /NFEAE =T ZARTRIG 2 . 18
ARSI T RS AR S TIX 7R T AR
81 FH 0.2% B PR A A BRI TR, /D BRI A i B AT 58
Ve, XF WCX/INVEE HF TTXFE Sl i gl fk H
T AR A 08, WCXJRRRIR/ME, pH K T 4881 H
A P S TR, Y pH /N T 4.8 1), /R
FXFBHES T B E T . ASBIFST R RE A RGE Cg /I
FEEHIA L mL 0.75% &K, pHTES.6 ~ 7.0 2 [8], &%
R, WOX/MERERUTTX FRCRH , mIiCRFaE,
HA S EWAVEN . WCXU/MEA RS T REG,
FRIR B R T2 SIMEI g AG DU  BE0R |, B  [R] A
T FH T A A 7k A R SR IBUE R %R B
X TTX ARSI 5323 ) 6 8 B R IR 2 3
33 JLFEETTX R ER LS

I T 3 e R B g2 1k 1Y) J 3L TTX 5 Bl
ORI R, R S, XA S BRSO ) AL B SR AN
1o, PRI, e i 4 Ak L Ao R B B, SR 7000 o ot A
I R s R R 2 2%, s B BC i AN 10 L2 1
IR, M SRR AR 2 5 I AN KR 25, HLE AT il VR
AR MR R P AR A
B 5T A i SOBORE 3 A T A it 28 0ot $ U P
2638 g /IMEBR AT _E AL T, IR TTX B
it LA BRI BT, LA A A 5 X 43 SR 5 FHHE
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R AR B A B R R AT g
AT MR FHAGEIN vk SR ABRE vy, 7 T A A
i, (RS SEAH T G, EAR AL B Al
e Lo A S R, LR IO ARG 3
FIELE AL AL B, A i AL PR BE O S22 0 AT SR AT
FAPTEAR I, Cog-WOX IR AR 2SR 4l fk, T
ROCRORE (20 35 5% S MRS 7 3 G I /K 7= ity ) B 2 21
i ME RS E PR, I 05 A 8 1 L% ml iR G
BREJIR BRI ZER 5 HAWAGIN T3 95 He s, AR T ik
HAT AR X B RN I AR AL
A BT RGN A TR 1A AR H S, Al AT 2
At BRI E ) BOR  3E 5 E A AR I Lo
J A

S 3Hk:

[ 1 RDURR, ok sE, 220 4 A 7 R 2 a2k [ M .
Jent: srERO R, 2002 79-146.

[2 98 AZR, B0 Rk, AR T . REIAHAR R - ik g — VA (i /
I 0 R BRI K EE R [ ], 35,2007,
25(6): 917-921.

[3]Suzuki O, Watanabe K. Drugs and poisons in humans. A
handbook of practical analysis [ M ]. Heidelberg: Springer
Berlin, 2005 : 481-490.

[ 4 ] Hwang D F. Research on marine toxins in taiwan [ J ]. Toxin
Rev,2003,22 (4): 663-678.

[ 5 ] Nagashima Y, Tanaka N, Shimakura K, et al. Occurrence
of tetrodotoxin-related substances in the nontoxic puffer
Takifugu xanthopterus [J]. Toxicon,2001,39: 415-418.

[ 6 ] GB/T 5009.206 — 2007, fif Ja fi fr1 p{uy fii 25 R A9 P € [S .
Jent: hEpRE R, 2008.

[ 7 JGB/T 23217 - 2008, 7K j*= fit Hh i i 25 22 149000 5 Y AH (2035
PR (S ], duat: rhEbREL kit , 2000.

[ 8 ] ks, B PRAL, SR ERAG, 55 . SO B X R RUBUAH —PDA
N AR Dy S P T B REZR () ). TP RN VE 24
Y12 ,2006,25 (5): 34-37.

(9 ] XUIEr, sk, AR, 45 B 5 7 A e ROBHE (i vk
FEKT AR EER A [T ], K77 24, 2006,30 (6):
812-817.

(10 J Y, B, By POAL, 55 . R AR i — 28 4h / ¢

SRS E W iR [ ], 38 ,2006,24 (3): 317.

(11 ] BKAT, MDIE B, S A Bk, 5 . ROAH S 1% — e ROBOH a3
P E R [ ] op E BN 252 4%, 2001, 18
(3):197.

C12 100 8325 i B, o [ o, 45 SO v R0 A £ 3
(HPLC) 5 ] ffi 5 28 A IS Jr3de [0 ). vl A 46 56
Z&,1994,4 (5): 263-266.
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Detection of tetrodotoxin by HPLC-UYV in aquatic product

CEN Jianwei , LI Laihao, YANG Xianqing, WEI Ya, DIAO Shigiang, XIN Shaoping, ZHOU Wanjun, SHI Hong
(South China Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences, Guangzhou 510300, China)

Abstract: Occurrence of poisoning caused by tetrodotoxin (TTX ) is frequently reported in recent years. The
establishment of a good detection method should be helpful to promote the monitoring work of TTX in aquatic
product. Impact of extraction method and chromatographic conditions on TTX detection were studied, and a stable,
cost-effective detection method was developed in this study. Puffer fishes were selected as the main research material.
After ultrasonic extraction, the extracted solution were purified by C,3 and WCX solid-phase exiraction cartridge in
sequence, then they were separated by reverse phase ion-pair liquid chromatography and detected by UV-detector.
The recovery rates were 75%—82%. Relative standard deviations (RSDs ) were less than 15%, and the detection limit
was 0.02 mg/kg. The stability, sensitivity and operability of this method is better than other detection methods, and
its application would be carried out more easily. [ Journal of Fishery Sciences of China,2010,17 (5): 1036-1044 |
Key words: TTX; HPLC; SPE; C g—cartridge ; WCX—cartridge ; UV—-detector

Corresponding author: LI Laihao. E-mail: laihaoli@163.com

HY (OB AR 274 ) R A fe 2 i 1) (RHEOR SO S VR S5 2% ) — 15, © T 20104F 6 H lig AR
R AR AT o %A BAETS BRSSOV AN 7R st 1] P 24 B 8 SO S VR A8 1) 1 L RE AN
7 AR E RS SR S VR K SRR B R T R

A EAEETE S KM TAESE R I 1 it b, LA SR ZbRE K LA S A DB TR LA i, R4 &
TSR T, A AR SR A EE X R RS

Aty 85, NAGSERHOE SCHYBEAE B AR, RO SR A o S b i R A 3RAs A
B SRR AR AR T S 3RA BTG A5 1 0 SRR ST DL TR , B SO R 1 D U] K
SCHR sSAF 5 A IR A 1 55

AAE SR AR A GRS TR TR T 5 28 s Mg 2%, T /R R e S A O 2
AR SCEESZ B A E 1, LR S AE i i 5580 s2s 2 kL,

AWK AS B IS VT B 5t 3 A% Bny s 2R )[Rl iR i 453, 4t 45 7T, 3125 45

Bk & A: T Tel: 010-88379907  Z2fifj Tel: 010-88379909 f£E.:010-88379504 E-mail: fjliang2002@sohu.com

BREICAR BAS ML S i 7 KA 225 (WU TR ) 4 #B%R: 100037

SRATICER P& WL AR BFsERe FRRSRIT: TATILE A ESAT S 0200001409014473834

S earare et e et E AR E SRS SEAE SRS S AR
TTEERIGE
H2 (PHGE OB G5 9% )
LS Rk
ik e
&R A GE 5 E-mail
P TIAIHER BT Y 0 OAT CIHE )

TE: L RAITRESE O OF WERATFRSE, R “REHRL" A
2. WRJRHEAIGHAE " WS AL H R EN]: AL TSR



