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Manami Kobayashi' ; Junichi Masudat; Yoshihiro Hayakawa? ! Shimadzu Corporation, Kanagawa, JAPAN; 2 Shimadzu Corporation, Kyoto, JAPAN

““

1.Introduction 2.2 LC/MS/MS analysis 3-2. MRM Chromatograms of standard solution 3-3. Evaluation of SPE pretreatment (Collaborated with Biotage®)
Over many decades, marine toxins have been monitored by the mouse bioassay (MBA) _ _ _ _ _ With multi mode ODS column, both of the separation and sensitivity of 5 compounds (TTX, OA, Preliminary evaluation of recovery with two different type of SPE cartridges were performed for
for the food safety purpose in many countries. In place of MBA, liquid chromatography \;Vggltahe S;';tsfg)rr? thE MBA toward LO thellllns;r.ur:nental msg‘lg(_j’ the S|mllrltz;1]n§oushart1)§1lytlcr?ll mstshlgd DTX1, DTX2 and CTX) was successfully optimized. sample preparation for two major toxic compounds (OA,DTX1).
(LC) with mass spectrometry (MS) is expected to use for the analysis of the marine toxins, O an P has been eager to be utilized; however IS generally nydrophobic, while TTX is hard to retain in reversed phase mode due to its hvdrophilicitv. Thus. hvdrophilic Schematic pretreatment protocol for each SPE is illustrated in figure 4.
deemed superior to the MBA in the point of sensitivity and accurac mostly hydrophilic. It is relatively hard to analyze simultaneously both DSP and PSP with reversed - : : b - YETOP y  YETOD : The recovery of representative two compound above is shown in Table 2
@) o tablish t of th ’ lytical d>t/' ing Li " id Ch t h phase mode interaction (HILIC) mode is alternative choice in comparison with another condition in the point of The 66 83%/ f P o oFI) th OA and DTXL in the fract ' ¢ Elution 1 to 2
ur purpose is establishment of the analytical conditions using Liqui romatography S _ _ _ _ - tion and sensitivity. As a result of evaluation using several tvpes of columns. we found the e o of recovery was achieved wi an in the fraction of Elution 1 to 2,
: : - Our purpose in this study is evaluation of potential analytical condition such as, separation : Y. g Al typ , . . o o
Tandertn Ma:js?f Spe::trometry for three groups of marine toxins of which each structure and 1) The simultaneous analytical method for DSP and PSP with & multi mode ODS column InertSustain Amide column gave the better result of TTX analysis than other columns. respectively, using ISOLUTE® C18 (EC) and EVOLUTE ® EXPRESS ABN SPE.
property is different. 2 - . '
The target three groups of marine toxins are diarrhetic shellfish poisoning (DSP) toxins as ~ 2) Reversed phase condition for DSP (acidic and neutral conditions) _ STEP 1 STEP 2
okadaic acid (OA) and dinophysistoxins (DTX1 and DTX2) , ciguatera fish poisoning 3) Specified method for PSP, especially TTX with a HILIC mo_d_e column. ~ONAltiC Multi mode ODS Scherzo SM-C18  nttp://www.imtaktusa.com/product/scherzo-sm-c18/ 10 ppb Mixture 200 L /ISOLUTE® 16 (EC)\ / N oLUTE® \
(CFP) as ciguatoxin 3C (CTX3C), and globefish poisoning as tetrodotoxin (TTX). - Table 1 Analytical Conditions ; . (OA, DTX1) EXPRESS ABN
Since globefish poisoning, tetrodotoxin (TTX) have been reported to be detected from the condition - 2 . S : 8004 25y —>
- - - it JEITIETE SHPLe Noxerd X2 (Shimadau) 700 DTX1  CTX3C 10% NaOH Mixture 200 pL Mixture 200 pL
pwalveg In a certain sea area near Neyv Zea.land. and E.uropean coast, it's argued Target compounds o DTXlT[T)>T<X2 . e | A e T ; OA 0 M
internationally to add TTX to the shellfish poisoning toxin. T 20 e — o 60 fr TTX 5oL —> 25 mg SPE 10 mg SPE
Scherzo SM-C18 L-column2 ODS L-column2 ODS InertSutain Amide PEEK 5 0 07 10% HCI Sample 1 sample 1
Column (150x2 mm, 3 um) (75x2.1 mm, 2 um ) (75x2.1 mm, 2 um ) (150x2.1 mm, 3 um ) 40 0] 40% MeOH P 40% MeOH ampie
Paralytic Shellfish Diarrheic Shellfish Ciguatera Fish Poisoning Imtakt CERI . CERI GL Sciences o & 3&;::‘ (400 pL x 2) —;amplezs (400puLx2) |~
P0|son|ng (PSP) P0|son|ng (DSP) (CFP) Mobile phase A 0.05% formic acid water aghhggrrr;rpﬂog?rr;gc;rcrir;ate 2 mM ammonium formate 0.1% formic acid water 20 & 411%}8%(;5.13%%?&@35%(-12@% W \WM v | samplezs
Serious effects. Diarrhea and/or vomiting. Fatal toxic symptoms HPLC Acetonitrile /Water :95/5 |, o ivrile / Water : 95 /5 10 0] %%88il'fiogffiﬁ%%‘%’%%2%‘2@%@ N— L Solution 600 L 1 mL Water . 500 uL Water
Fatal toxic symptoms. Not so serious conditions. (in the limited area) . Acetonitrile ) ) Acetonitrile ] CTEC-EOLO®D > DRCE-42E 0P | &\\ Wash 1 H Wash1
Mobile phase B : L including 2 MM ammonium | . . : o 0
LC-MS/MS in Japan &EU  MBA in Japan Review of regulatory paEe e eI :‘gtr;lnlig{re]gzmM emmonidm.with ©.1% formic acid o:o 25 50 75 100 125 150 175 2@ 225 250 275 300 35  min C18(EC) EXPRESS ABN 1mL 500 ul
=aresseree M E reihed i e s | with 50 mM formic aci.d | | /frea(xi,o 0mp” ' ' Area(x1 o@D ' ' Area(x1 0@ P | | Area(xl 0@ D 200 pL 200 pL 40% MeOH [~ 40%“MeOH "
addition to MBA in EU and the Bconc. 0% 0-2min - Bconc.40% 0-25min - Bconc.40% 0-25min - Bconc. 100% 0-3 min 1.757 ] ] ) Wash 2 Wash 2
Time program 100% 30-35min > 0%  100% 7.5-12.5 min 100% 7.5-12.5 min >5% 10min - 5 TTX 353 OA 007 DTX1 ,=] CTX3C
USA (AOAC 2005.06 & 2011.02) - 35.01 — 40 min 5 40% 1251-175min | ->40% 1251-175min 100% 10.01 - 15 min 150 0.01 - 10 ng/mL 20 0.05— 10 ng/mL E 0.01 - 10 ng/mL 7 o 10 ramL s 1 mL 1mL
OA:0.16 mg OAeqg/ kg L. 4 MU/gas MBA & 1 Flow rate (mL/min) 0.2 0.2 0.2 0.4 125- 2'5_5 5'05 201 ' ° | f':. 90% MeOH ! 90% MeOH |
STX 0.8 mg STX eq /kg 1 Cglumn Temp. ( 25 30 30 30 _ i 4.0—; » 0]
(as 2 HCI) Injection Volume 5L 7 203 ; 153 B Iﬂtage Elution 1 -5 (200 yLx 5) ||  Elution 1 - 5 (200 pL x 5)
Instrument LCMS-8050 (Shimadzu) 0754 E 3.0 ] \ OA. DTX1 / & OA. DTX1
1 lonization Heated ESI(+/-) Heated ESI(+) ] 1'55 ] 1.0- : :
CODEX STAN 292-2008. Vode VRV 050 o] 20° ] = 4 Protocol of SPE
. . CID gas pressure 330 kPa 0.25- ] 10_3 052 igure 4. Frotocol o
2 EX p er I m e n tal Temperatures HESI:350 / Desolvation line:200  / Heat block:400 ] 0'5_5 ] ] _ _
. Nebulizing gas (N2) : 2.5 L/min e P e s oY = N— s I N |_ Table 2 Recovery (%) with each SPE cartridge
: 0.0 25 50 75 C ] 1 ] 1 y
2- 1 St an d ar d SO I u '“ ons Gas flow Heating gas (Air) : 15 L/min ' : : : onc o0 25 5.0 75  Conc 00 25 50 75  Conc Qg o5 50 7= Cone
. ) Drying gas (N2) : 5 L/min Cl8(EC) EXPRESS ABN
Standard solutions of OA, DTX1 and DTX2 were purchased from NRC (Canada). _ _ OA e 74
CRM-OA-c (Lot #20070328), CRM-DTX1 (Lot #20071024), CRM-DTX2 (Lot #20150819) 3 _ Re SuU |t an d d ISCUSSION = ONaAltiC L-column 2 ODS _ondaition s DTX1 79 33
Standard of CTX3C and TTX were purchased from Wako Chemical Industry (JAPAN). 7
Ciguatoxin CTX-3C 100 ng, Wako Chemical # 030-21581 3-1. Mass Spectra of CTX3C 00 ; _
Tetrodotoxin TTX 1 mg, Wako Chemical # 206-11071 _ L _ _ N _ 20000 750 07 4 Su mm ary an d CO N CI usion
Methanol including 0.1% formic acid was used for dilution of standard mixture from above. With electro spray ionization (ESI) on LC-MS/MS, since DSP and CFP are lipophilic toxins, E M ] r\ | . L ' mod | ves b
Each structure of marine toxins compound is shown in Figure 1 as below.. various ions represented by sodium adduct and dehydrated ion are observed at positive mode (as 2008\ I wol A | » Survey of analytical conditions indicates that the Muiti mode ODS column gives better
[M+Na]* , [M+K]* , [M+H-H,O[*). While, OA and DTX1, DTX2 are monitored as simple mass peak 2000&; | | ‘L\ result of separation for 5 representaﬂye toxins (TTX, OA, DTX1, DTX2 and CTX3C) than
4 N ar negative mode. Under this observation, precursor ion of OA and DTX1, DTX2 were selected as 0%, M ? ] other mode. The Summary is shown in Table 3. _
deprotonated molecule at negative mode. 10000 W 250 0] « HILIC mode is alternative selection for TTX due to its good peak shape and retention.
1 o CTX3C _ 5000 MM | * These results suggest Multi mode or HILIC are ways to achieve general condition including
° o monoisofggi_lcszn?z;gs 02256 et mna @ Since deprotonated molecule of CTX are K N additional toxin, especially PSP.
oSG | L0B] e ohase A 0,059 frmic ack water @%%HHH weak signal at negative mode, its precursor ion 0 25 50 75 100 15 w00 25 A0 75 a0 05 o *  Pre-treatment with Biotage® SPEs were evaluated and good recovery was obtained.
oot R | Mobile phase B: Acetonitorle with 0.059% formic acid were evaluated as protonated molecule or _ _ | - Development of sample clean up protocol as well as the evaluation of matrix effect has
TTX oA CH,  H - | sodium addgctgd lon depe_r!dmg on the mobile | [ @&ejgl0)iil0 HILIC mode with InertSustain Amide (PEEK) Aeatt0 0ma been continuously investigated with Biotage®.
C..H.-N-O DTX2 H  CH, 1 00, minad  PDAse constitutions at positive mode. | (TS 810 30 250 CE 80 1 11X . N
monoisotopic mass 319.10 oTe (Horchy) Ao ] . mso | |t was observed that sodium adducted ion 0o S I, Table 3 LOD (ppb) of each toxin with four condition
I e b \ \\1%5 ﬂ\ decreased with acetonitrile rather than 600 0 TTX 25 +/- Transition 1 2 3 4
\ T T T T Ty e e ies . methanol as mobile phase solvent. 500 0- = (m/z)
|7nn.ex100tx)io5 T 1 oo T8 N0 00 0P 400 (}i . g TTX + 32010>30205 001 = = 001
> L 200 0] 15 OA - 803.50>255.15 0.05 0.05 0.05 i
e CID spectrum of m/z 1023.60 075, CID spectrum of m/z 1005.60 200 0 107 DTX2 - 803.50>255.15 0.05 0.05 0.05 -
20 (CE -30V at CID gas press. 330 kPa) 1009 3 . (CE -30 V at CID gas press. 330 kPa) 100 07 05 R = 0.9998657 DTX1 - 817.50>255.05 0.01 0.05 0.01 -
20, vagh | ] o PSS |8 E RS 00097sIs + 1023.60>1005.60 0.5 1 0.5 -
w 42 560 0_25; 9897 00 25 50 75 100 125  min O 25 50 75 Genc CTX3C + 1023.60>155.00 0.5 0.5 0.5 -
] 98 80 M0 27 6g5 346 50 S 91 55 81 535 90 705 1 J 207 194 32]} O 428[ > 90,70 + 100560>12500 05 05 05 =
0. 01— ‘m‘H“‘.bl.‘.xJ&‘ bl |I|‘||||‘u‘\‘“|\‘\ S ‘(‘J‘uhl — s ‘|‘l‘ IR 0. 00- i |\ ‘x‘|| 1 ‘II |‘|‘II1‘J‘|‘1 |ll L |‘|.|.‘| ‘||.‘i | “|‘ Y R E— L i } A

- Figure 3. MRM Chromatograms (each.1 ng/mL) and Calibration curves Acknowledgement: Authors appreciate collaboration and great discussion with Dr Kato and Mrs. Kaneko, Biotage® Japan.
LCMS-8050 Triple quadrupole mass spectrometer Figure 2. Mass spectra of CTX3C
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