BT - BEEEES

3
il

Z [ BB ES ] www.angle.com.tw

RV, 52 9-16 2014
Ann. Rept. Food Drug Res. 5:9-16 2014

EmP T REE ST ECEN

wier; RFEE RES

gy

R EEET bt

W B

F M B F5(diarrhetic shellfish poisoning toxins, DSP)-& vy 4 3 #4 5 28 FT & 4 #91b
bth BARBEBEMERAMNERTE  ERBTFTRIRMHA XS~ 4195 - JLE
o B RFRBA o AP RAT BRI A BALEAR R - i~ WIER - A
J& #r & 56 H S%4% (liquid chromatograph/tandem mass spectrometer, LC/MS/MS)# ]
T B oA F R R 9 8w A okadaic acid (OA) » dinophysistoxin-1 (DTX-1)%
gymnodimine-A (GYM-A) 342 35 & © #f T R4k T R 77 4 /% (electrospray ionization,
ESI) * OAZDTX-14k & #f: T4 X, » GYM-A#RE#E FALRK o 1542 56.7 mM & K
8990% L IE 5 i L 5 e TR 245 By AR AT AR LB AT 2 #f 0 LR £0.2 mL/min © AT %
A% % Waters X-bridge C18 * EANF 420 L o RGBT 3L A K H L fin &
S48 B4R HUF K80.995 1 AL BAER L8 0 2 5] Ae80 ~ 160 ~ 240 ppb &k
FAZER > LT e FA5081-114%2 H(n=3) » 4 ZAHE N 17.07% » A ik
T A205-4E W B F A7 3FE T R B3 0 AEsoMES D R ARk - AR AT - 5
B REHRSEGY TR S R EH 55 F 54 TERBRANRS T FAMK
LR &7 3 I

RABEE - THIERS - RAEETREREE

P redfieldii S5 AT ER - ASH G TR
FUEANSCE - B - R - BREEIE® - 38
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EFNREECHERENVEYERE - i
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i H 3 (diarrhetic shellfish

H

poisoning toxins, DSP)R — B ¥ 5 E 2
PEA L RBELEY) - #BER19765 - H
KeEpGEtRaeH BENS EHNEREY
HHEEE > ARG BEENRIGREE
A EZEBZEEEER BE TRMER
7o TERKANREEN SR EES
(Dinophysis) iR B & & (Prorocentrum) 55 558
FrEE4d: » HRTCHEREREB R EEZHED. forti,
D. acuminate, D. acuta, D. norvegica, D. mitra, D.
rotundate, D.tripossZETHEEIEG E T - AR
B 2E5 P minimum, P lima, P concavum,

BEVISERER - s B AHREEEREM
EREYTELNE  EEABBEY - RigH
FEtE DAY EEA DUy SR BB AR
FRIEALEY) - DU (okadaic acid, OA)
K HATEY) -85 5 (dinophysistoxin 1-3,
DTX 1-3)&=E ; B AP EY - DL
Bk N BESE Y S B (pectenotoxins, PTXs)
FX s BEEADREMBLEY) - DI
01 BB H 3 (yessotoxin, YTX) » & & JH1L
% ¥ (azaspiracid, AZA) ~ B (L&Y
(spirolides, SPXs) M (gymnodimines, GYMs)
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RSV ST

R o NRIMERZERS RIS - Bl
TR EABEE R BRER N - 25 (& EE
REIPEEAER - NRI(IEE 2K ) 2
R FEAER - ML E E A EAER -
HINERE30SHENENE RSN - gEE
W0y ~ M R MR SER - (B E e - fER
AIREE FHE2-3K - ETRRZEREE
HEMREIEEG] - &5 5 E REFHERE
ZIDIOA » DTX » AZARTE » TPTXELY TXHEARAE
HHEE SRR - (EER B L 1 - 1
EAFE R - SPXEIGYMTE NS B M EHEIRE
NER - BBV EER BT EAMSHENE
o HHTECEE A E f SRR B AR &
FEHEEOA ~ DTXs K PTX 5 Z A1 HEE:E 160
ppb * MYTXsHIFREHE 1000 ppb * AZAs Ky
160 ppb * EASPXsKGYMsHER HETER &
foE -

FHRIBLTS A
—HH

FR1024E[ » EHAbihE K= 5 R A
g LS R E R -

= AERHE
LBk RES PR AR AT ik - ). T

Baker ; Z/K Rt 24 » % H Sigma-Aldrich ;
Fo LR A i R EhAH 2 7k 5 Bk -

= R 0R

(=) ¥ HH T A7 & B 3 6 (Finnigan TSQ
Quantum Ultra, Thermo, USA) > ©fF
TSQ Ultra MS (TQUO0868)ER i B 5tk -
Surveyor Plus LC Pump (68649) K Surveyor
Plus Autosampler (76598)

(VA& FE (X-bridge C18, 2.1 mm x 150 mm,
3.5 um, Waters, USA)

S E#(DLC-1BCH Mini-Prep Processor,
Cuisinart, USA)

(B (B (Allegra 25R centrifuge, Beckman

Coulter, USA)
- BENMEAR AR
A RA 6.7 mME/KE IR - B8
VA WEB Ry 6.7 mMEZ K Z90% LBV » DA
0.22 pm I8 IRl SROE R 1R 6 - W AT DO &
BAREMA -
A~ BRERRZ R
THMEREEELEREANE X
CNRC(Canadian National Research Council)
1G4 Y& JE R (Halifax, NS, Canada) °
okadaic acid (OA) ~ dinophysistoxin-1 (DTX-1)
Flgymnodimine-A (GYM-A) < ELHE 5 7 A HH
Fgr o JFUROREE T B Ry 14.3 ~ 15155 pg/mL
Se DL RERR 3.2 ng/mLIE S IEEE TR -
TFIR-20°CTT i FHIRE 7 A5 0% FF It 5 Ve s
F2-64 ng/mL » BE{EIFHEAWE -
7N~ R SRS
i HA D B E U - TR g
FEMEREE » BN 15 mLBEOE S - DA FEE3
mL - fEE S 156 - FFLA4,000 rpm# (2557
o WU BV REEE LS BGETT2 K
ZEHY » HF EERILESR 210 mL - £L0.22 pm
BHELEIEAF(PTFEM H )8 - B Gk Sl
R R
T~ AR R E R R 1R
(AR AT
J& 17 A Ry Waters X-bridge C18 (3.5 pm,
2.1 x 150 mm) * EAER10 uL » FZEH)
TR B 5 6.7 mMEIKZ90% LI B 2 it
oK B EANZR — > FiE 0.2 mL/
min °
(C)ERIRE R
FEE 7~ Y R B VR U0 S I T R AL
o FEECEETEEERRR (selected
reaction monitoring, SRM):#E/T{HH] - B
BT 2 SRMEHTZ Bt T H 2 800
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Time (min) A (%) B (%)
0.0 80 20
10.0 100
11.0 100
11.5 80 20
20.0 80 20

[@HTEFE © Waters X-bridge C18 > 3.5 um * 2.1 X 150 mm

FEEIAETE ¢ 0.2 mL/min
FEEIHIATEA @ 6.7 mMZAKIATR

BEIFIAWB ¢ &6.7 mMEIKZ90%ZIE1E TR

& BREEDTIRM

MRM mode ESTI ESI”
Spray voltage (kV) 3.5 3.5
Vaporizer temperature ("C) 200.0 200.0
Capillary temperature (C) 300.0 300.0
Sheath gas pressure (psi) 40.0 40.0
Aux gas pressure (arb) 45.0 45.0
Ion sweep gas pressure 4.0 4.0
Collision pressure (mTorr) 1.5 1.5
Skimmer offset 10.0 10.0
Peak width Q1 (FWHM) 0.7 0.7
Peak width Q3 (FWHM) 0.7 0.7

ROFE= -

N~ BB EF 2 SE

= LILC/MS/MSAHMA PRIt RS2

11
PR TR L

IS8 2 s 22 e ie & 491 g - KTk
WIE » RPN T EE TR - NIRRT BT
B - DU INTT =0n AGE & RS
W HEIETEO0A » DTX-1RGYM-AZ & &1
EHA2-64 ng/mLEFRFE

1~ B (Recovery) D T atER

1 TR B A ORI 2 B2 i
B2 SNIE -~ F o = =ERER0 ~ 160
240 ppb) ZAEHEVS VR » 8 DL Ll A B A S A

‘f“%C/MS/MS%*ﬁ?ﬁ?W%Z?}%EFfﬂ?by\?ﬁﬂﬂ
(;%FE FFALA100% A R EIR - #EfT3EE 5
Mt > WETEHEEIIE -

FEER BT ER
—  AEREAT SR E AR AR 2 REY

T eI AT BB T (precursor ion) B »
SRR E LA S i T B S AVE RR R R
W EZY - fEREREEE S - B
Fr B%ERR 53 B10A 803.5 m/z ~ DTX-1 817.5 m/
z> GYM-A 508.4 m/z - [L3fEHEZEBE TR HE
TBIEHED - OANDTX-1FRERETE - GYM-A
PRIEEE 120 - B A RS 5 B e
(auto-tune) & Espray voltage » capillary
temperature * source CID (collision-
induced dissociation) » tube lens®Z ¥~
wEHE - EE@%H@%%@%@?ZE@E%E » DA
(HER AR R MY BT e T B N E YT

ERRARE T ROMNEH

Compound Q1 (m/z) Q3 (m/z) Collls(lrcr)&/f;nergy Rete](l;?r?)tlme Ionization mode
. 255.0° 45 10.94
Oka(‘i(;‘f:)ac‘d 803.5 113.1 50 10.94 EST
150.8 45 10.94
. . 255.2° 45 12.17
Dmo?g%‘f_tl")’“n'l 817.5 113.1 58 1217 ESI
150.8 50 12.17
Gymnodimine-A 392.4° 37 15.62 +
(GYM-A) >08.4 202.4 34 15.62 ESI

a. Transitions used for quantitation.

Ql, first quadrupole; Q3, third quadrupole.
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RSV ST

LN - HERDHIEREE T 2 % AE TEY) T
(product ion) B ZMERE - RS E(H
BT - #G TR RE &R Ba R T B2 plc i
ERFEVIMET I B - PR Aol EE VIl B
RERERERET  BRERZEYIRET B
TE Ry EVEBET - AW BER AT - &
Ykt Fr BB pE E AR =

fEILLC/MS/MSIFE 4 35 5 3 it < B R
EE S LR CSNCISHER » HANER
£ X-Bridge™ €8 (3.5 um > 2.1 x 50 mm)
X-Bridge™ C18 (3.5 or 5 pm * 3 x 150 mm) »
X-Bridge™ C18 (3.5 pum > 2.1 x 150 mm)
Acquity UPLC” BEH C18 (1.7 * 2.1 x 50 mm)""
o SIS FE R o 1% E I X-Bridge™ C18 (3.5
pm * 2.1 x 150 mm)AYEFE - AITE2047 88 A A]
HIS3fE T RS - SMLEY AT B H.
IRF AT 10- 165788 2 [ B/ 5 T EE 43 Bl SR ([
.

ER BN JT 1 - K% 60 R X7 7K &
90-95% ZIFE RSB - IRIBIRIIYIRIANE]
FHBME - PR =S GR R
NG IRIN2 mM RS2 2 50 mM AR - (£
TR T F RIS mM AR 287505 mM kR €8

TElg PERIE S & VR A16.7 mMZK - AR
W HEE R E A& LAV (LR - M
ABEFEAN H YRR T 208 2 Bl Al > Al EA
[FEIRIRE BRI ST ANE TR R 8 A HE
G - eI T DU E R 20 R
MR - FEREHEEERE Dl B rE R
D o AN RS Bl AR R A S A FEE AR R Y
aE A FAEE - FETUEAERE - (0.2
mL/min.Z FEHGETT AT AT REREE B o AR
L RENTE -

— - BURRIEAVEREY

FEZERC T R PE R By - DL ER Ry 250
il SCRRET A ZE IR MOHIES - 23 iR bnAE
T 5% S EIAR BRI > 285X N
ZEH > W HIET R IR - FER G DI ER
ZERBRHRCR By - W LASE AR TR
BN - KA E Bl @R B X 2
HA R o SOt 3 [ AR 25 U AE (SPE) B
A SR TR - SRR TR SPER AV
[EERIZ A AR RRZSR - (HEMEHSPEER H
HIRSDE LLE/ N - i E R HIRR M th & Lty
SR B FISPES A BT I T ERR E 1" -

OA

10
Time (min)

B— - TRt EBEERZENERE
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13.93

OO0A
B DTX-1
GYM-A

-13.63

Mussel Oyster

B = - Alets RAHiE s R E

= AELEBER

o T IR0 Bl i ER B T AR BB R
J& - SEEFEB N YNE BRI RIFLAERS A IEE R E
Eary BB TR - DR A B UL
Pt EARARER M LB B B S S - &
FUNEFLEEIR E B 3 TE 5 2 B R I AUE -
SBIE0A 1 13.63% » DTX-1 : 9.19% » GYM-A :
337% ; FEHTHERYE HOA K GYM-A B e -
3B E7.63%K213.93% * IIDTX-1552.93%:Z ]
HIRE (R ) o DA EAS SR B R E SRR
15% » {H2NE BEEEE EAE M EEER

=M ~ ST TR BRI AL IR EE 2 [
R FHAREHECEERH

HEEL AR - KL RENERERAEE
VCEChR S ETT ER T -

C[EER - RIHAREABCER N

BRI IE ~ b SR ERE
BHREEL  IRITEE 80 ~ 160 ~ 240 ppb
AT AT R B - #8LC/MS/MS ST
M DB SRt BRI S ER 2R
o DLEHE R K EH N2 EE M - 2HH
ZEEEAR=EAREH RS -

fEfLEREEF - HRN AT -
OAZ AR AT 1294.96-99.00% » [F] H A4 5
REE T 1.08-5.11% » 5 H 8 SR8
23.11-4.63% 5 DTX-1. 2B 114100.19-
105.96% -+ [F] H N2 BZARE(EST120.99-5.97
% » L H [ EAR BT A 5.02-8.63% 5 GYM-A
Z AR A1 1289.96-100.17% - [&] H A% F 4%
BN A1.91-7.99% - F H R BRI
9.74-17.07% - fEHUERE A+ » HRAZHER
ATHT > OAZIAIMERS T A81.74-87.00% » [FIHA
58 LR E /1R 2.88-4.22% » 5 H [ %8
F1147.80-9.68% ; DTX-1.2 [EIE /11482.05-

x4 SFETHAMERBFMCHIEREE Z BN -
FHAKE BB BRZEH

. CV (%)
Spiked level Recovery (%)
(ppb) (n=3) Intra-day Inter-day
precision precision

. CV (%)
Spiked level Recovery (%)
(ppb) (n=3) Intra-day  Inter-day
precision  precision

Okadaic acid (OA)

80 99.00 = 1.07 1.08 3.66

160 97.60 £ 1.32 1.35 4.63

240 94.96 +4.85 5.11 3.11
Dinophsistoxin-1 (DTX-1)

80 105.96 £ 3.67 3.46 5.02

160 100.40 +0.99 0.99 6.23

240 100.19 £5.98 5.97 8.63
Gymnodimine-A (GYM-A)

80 100.17 £ 8.01 7.99 9.74

160 93.52+1.78 1.91 17.07

240 89.96 £2.32 2.57 13.46

Okadaic acid (OA

80 81.74+£2.35 2.88 8.26

160 86.00 =£3.67 4.22 7.80

240 87.00 £2.75 3.16 9.68
Dinophsistoxin-1 (DTX-1)

80 83.44 £ 5.56 6.66 6.39

160 82.05+2.82 3.44 8.29

240 85.15+£5.61 6.60 8.45
Gymnodimine-A (GYM-A)

80 113.93+£3.77 3.31 4.03

160 114.13£2.34 2.05 5.23

240 114.80 £2.30 2.00 2.38
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85.15% - [A] H P AR EE /T 1R3.44-6.66 % °
T [ BRI TR 6.39-8.45% 5 GYM-AZ
IR AT A 113.93-114.80% » [7] H %88 B4R 8
{E/T522.00-3.31% » F H i1 BARE A 2.38-
5.23% ° R FHEE LI EREE R
HIIE B E R EREER - & ERE
IR 1281.74-114.80% » [F] H A58 AR 8
/NRT.99% » FEH (Rl — AH#pF) B R HE
INR17.07% - RS B LR R T TR
FR P EESR(EIE 1 70-120% - [5) H %8 5428
< 20% - HHEEREI< 22%) © FRILIERYE
HEFE R AG# B BT » RTFEEFHOA » DTX-1
K AZAZ TE B PR R F520 ppb ©

e afl

AT LLLC/MS/MS [ 2387 T i1
HEHEs B .20A » DTX-1 » GYM-AZ %5
i o DI SR AL 2B UG R H e i i - RSB
Lo~ EJER% - DURAE AT SR I E RS ER(LC/MS/
MS) 73 #7 - BEFIRERFE B IFAE S (electrospray
ionization, ESI) * OA K DTX- 1 £ & #E T -
GYM-AFIEBE T - LC/MS/MS 5 AH#
RES R R - BEEE - AE N
Y - nIEESNT - EEMEE « 1f[H
Foth%EEREEY - SHEREALRRE
KRAE R R B K 20.99 - FoREEME BRI < WA
2 RN FLE S R A g AR S 2 S R R
THA81.74-114.80% - [A] H A 58 SR ELET NG
7.99% - 5 HEE#EREE/NR17.07% » R
BRI HEREE RSB RAT - AT iiE
A5 » BB - 15205388 N ] [E4
ST E N HE o oI E R E AR TS
EmP TR E B G AR RERE - DUE
R TEUE AR KE T E R R 2% -

SERK
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Simultaneous Quantification of Diarrhetic Shellfish
Poisoning Toxins in Bivalve Molluscs Using
LC-MS/MS

HSIEN-CHUN CHO, CHIA-DING LIAO, HSU-YANG LIN,
HSIU-KUAN CHOU AND HWEI-FANG CHEN

Division of Research and Analysis, FDA

ABSTRACT

Diarrhetic shellfish poisoning toxins (DSP) are produced by algae and can accumulate in filter
feeding bivalves. A method to determine the lipophilic marine biotoxins from extracts of different species
of bivalve molluscs was developed. Okadaic acid (OA), dinophysistoxin-1 (DTX-1) and gymnodimine-A
(GYM-A) were determined. Mussel and Oyster were extracted with methanol and analyzed by liquid
chromatography-tandem mass spectrometry (LC-MS/MS) with an electrospray (ESI) ionization interface.
Using the positive and negative ion mode, the parent ion and product ions of each diarrhetic shellfish
poisoning toxin were selected. The LC separation was performed using a Waters X-bridge C18 column
with the mobile phase consisting of gradient program of water and 90% acetonitrile with 6.7mM
ammonia, at a flow rate of 0.2 mL/min. Regression coefficient for matrix-match calibration curve has to
be at least 0.995. Good recoveries were found among various diarrhetic shellfish poisoning toxins, ranging
from 81 to 114% (n=3). The coefficient of variance was below 17%, indicating this method is reliable.
Three diarrhetic shellfish poisoning toxins could be simultaneously analyzed in a single 20-min run. This
method provided higher sensitivity and accuracy than the mouse assay and did not require to sacrify

animals. This method could be applied for routine DSP analysis.

Key words: diarrhetic shellfish poisoning toxins, LC/MS/MS



