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Determination of lipophilic marine toxins in shellfish by high performance liquid
chromatography-tandem mass spectrometry with solid phase extraction
CHEN Jian-gang, ZHU Bing-hui, LIANG Su-dan, ZHANG Gui, WU Xi-mei

(Zhuhai Center for Disease Control and Prevention, Guangdong Zhuhai 519000, China)

Abstract; Objective A solid-phase extraction coupled to high performance liquid chromatography-tandem mass
spectrometry ( LC-MS/MS) was developed for determination of six lipophilic marine toxins, including OA, DTX,, YTX,
DTX,, AZA, and SPX, in shellfish. Methods Homogenised tissues were extracted twice with 80% methanol in water,
and resulting extracts were cleaned-upon Strata™-X solid phase extraction column and eluted with MeOH solutions
containing 0. 3% NH,OH, followed by filtering through a ultra-filter centrifuge tube. The target components were separated
and gradient eluted on a XTerra® MS C,; column using mobile phases of MeCN/water and water, both phase containing
6. 7Tmmol/L NH,OH, and simultaneously quantified by switching alternatively between positive ions and negative ions under
multiple reactions monitoring mode. The matrix-matched external standard calibration were carried out for the quantitative
analysis. Results The limits of quantification ranged from 0.2 to 1.0 pg/kg for six marine lipophilic toxins. The
calibration curves were linear in the respective concentration ranges, with the correlation coefficients >0.995. The average
recoveries for toxins at three concentration levels were 78. 8% -116% , and their relative standard deviation varied between
3.8% and 14.5% . The method was applied to analyze several shellfish samples, but no one was positive. Conclusion
The method developed was selective, sensitive and accurate, and was suitable for analysis and confirmation of marine
lipophilic toxins in shellfish.
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BRI A5 10 ml, 3 BIFEM OA (137 pg/ml) |
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Table 1  Gradient elution program for HPLC
fif 1]/ min HEhAl A/ % B B/ %
0 25 75
5.0 95 5
12.0 95 5
12.1 25 75
22.0 25 75

Bk 4 IE & T HLmE S (ESIT ) #1X, B
B JE 3.5 kV, f 5 T % EST Rl , B 4045 i IR
3.0 KV, ABCEIE 3.0 V, BB E 0.4 V, BT
JE R 120 °C, LV A0 B 350 °C, BB FIS
600 L/h, #E £L < i B 50 L/h, filf 1 % JE /1 (Ar)
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3.99 x 10 ™" Pa, R F £ Jz 7 W I 4SS =X ( MRM) 46 9
EST* R4ERT[A] H 5.0 ~ 8.0 min, EST™ 3% 4 i [A] N
8.0 ~12.0 min, HAKFIE /T S50 2,

F 26 FhG VA TE LT K 4T B 8

Table 2 MRM analytical parameters for six marine lipophilic toxins

TRE NN BT TET O #fh wiEet

A 'z:‘ |- -
[ax7] /min  /(m/z) /(m/z) JE/V  f/eV R
255.4* 70 48 ESI-
0A 6. 41 803.7
113.4 70 55 ESI-
255.4* 70 47 ESI-
DTX, 6. 68 803. 7
113.5 70 58 ESI-
396. 4 * 45 34 ESI~
YTX 6.87 570. 5
467.5 45 32 ESL-
255.5* 69 48 ESI-
DTX, 7.81 817.8
563. 6 69 44 ESI-
; 824.6" 47 30 ESI*
AZA, 8. 60 842.6
654. 4 47 35 EST*
674.6* 50 30 ESI*
SPX, 11.34 692. 6
164. 4 50 30 ESI*
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YTX |, DTX, . AZA, . SPX, Dl 2% 5 & B 5 i & W
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Figure 1 TIC and MRM chromatograms of a blank shellfish spiked with mixed standards
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Figure 2 Mass spectras of six marine hpophlhc toxins
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ANTR) SPE /NHEXT H AR 09 o S LR . 7EAS

13X 4 AR AS BCNAE 230 3 R A 8 R O
i EALIGE . P o A 3R 3. iR A5 R R
1,45 8 Ko Strata™-X A, 28 0. 3% K H IR W
Ve R IS T A A AL SOCR L 6 Tl DL 2R B R 1Y P
1] g R Jg 86.6% ~ 98.7% o5 C,, HLB B # Xt
DTX, 203 i I 614 <60% , 45 5 A Ik s MAX AE: X
OA .DTX, .YTX DTX, \AZA, fi4 [0 it %5 o B AR, {H
SPX, HY [o g R A A (67.3% ) o A 1 A 3 36 1k #%
Strata’ " -X Ay efb/NEE o DR T AT 2%, B
fli 3 SPE J&5 , mﬁx’ﬁ%ﬂ# n5E AL, f SPE
J5 V1 0 0 VR P 28 5 o DB e R0 — b Al A,
K F ot i SO RO o 3 BRI o AR BIF S 5 il g R W
PRI 28 SPE i 2.0 U8 8 890 5 1Y L BT TIC &
CRAERI] 0 ~ 22 min) AL iE SPE ¥ Ak 1Y J 5
TIC EIBCRBAE A D5 vk DSP HARH 73 15 5 R &
I [A] BEAE H AR 5 ~ 12 min, JUAE 7 M [) B P 9 Ao v
75 ¥ 1 3 B 2800 22 03 R K (B AE 16 ~ 20 min 1,
fLid SPE WALy TIC 14195 5 M 75 7K 1 B g 1 ik, 4
JEXT 5T T AL AR BV TE TS G PRI, AR SCR T SPE 5
B0 IR B O A S A LR R BEARIE T R
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F 36 RN ILZEEERAE 4 T [ A AR B9 ISR (% )

RS OISR TR R E 45 R (n=6)

Table 5 Results of recoveries and precisions

Table 3 Recoveries of toxins on four SPE columns
a7 Cis bt MAX Strata™-X £ HLB #
OA 76.5 88.0 90. 2 85.6
DTX, 60.0 94.0 92.4 65.5
YTX 81.9 83.8 98.7 89.1
DTX, 42.5 85.0 86. 6 56.0
AZA, 74. 4 78.6 91.5 101.3
SPX, 76.2 67.3 89.8 82.6

2.4 JrERRYLPE S R

1. 2.4 5 Pl — & 51 AR i Zek J, 24
B A, R AS BIF 5T B €335 A0 5T 3% 2% 1F R 24T
& ,0A DTX, . YTX ,DTX, .AZA, SPX, 7£ 4 H & H.
Fi4 e 2 S T PN 2 R B R, RO R R > 0,995
TIER R (LOD) LA 3 4% {5 M LR AS 55, HARH 7
A B D 0.06 ~0.33 pg/kg; LA 10 AR5 B HOR T
A7 E R (LOQ) , 6 Fft DT IS5 & Y 5E 2 RN
0.2 ~1.0 pg/kge JTktE S HRILE 4,

w4 OTELMESHER

Table 4 Linear equation and limit of dection

e . ffﬁﬂé B R R
FH /(pgrke) /(pg/kg)  /(pg/ke)

0A  y=162.937x+27.119  0.9990 0.33 L0 1.71~82.1
DTX, y=109.525x+16.0822 0.9997 0.26 0.8  0.98~46.8
YTX  y=429.13x-164.811  0.9979  0.06 0.2 0.69~33.0
DTX, y=77.343x+0.477822 0.998 8 0.33 1.0 1.89~90.4
AZA,  y=5098.12x -1388.43 0.9950 0.10 0.3 0.39~18.6
SPX,  y=4000.73x -4404.73  0.997 8  0.08 0.3 0.88~42.0

2.5 J5 IR Il i SRR B

FE 1 g 25 (B DL 4, 43 s i DL 2 R IR
A FRUE A (31 ~ 151 weg/L)12.5.50.0.,100 pl
% 3 AN KCOE R AR R B L 12,1 .1.2.3 3
G FEATRE b R A B RO S A 0B 2K ST P47 I
W, 577 0 R RIS % B . 6 R LR R 1Y
25 FUEE A Il e 2 53 78. 8% ~ 116% ; 78 57 5
A 3. 8% ~14.5% o J7 12 1 Mg 46 55 0 2 B2l 2
TEE N A I R, I R 5. R A
Strata " -X A 44k | B U8 AT R B0, AR SRR A
(°F- £ ] i e 25 AR T SCEk (9] 72.2% ~
101. 9% /K F- o f F SCik [ 11-12 ] rh 4 5 (49 °F- 24 [l
e FE K-
2.6 SLBRAR SN E

R S 75 vk X i B Y 8 4y DL 2SR i AT
P va i DL 25 3 200 72, 6 B IR v M DL 28 HE R IR
e i o

R

3 N
A GE N T I AR A VRO 2 3% - ER IR B9
2 D277 B b OA DTX, . YTX . DTX, ,AZA, SPX,

wam | KF FEWER  BECE  GRRM
/(pg/L) /(pg/kg) /% /%
1.71 1. 60 93.7 7.5
0A 6. 84 6. 10 89.2 4.8
13.70 13.90 101.2 6.2
0.98 0.79 79.3 14.5
DTX, 3.90 3.55 91.0 6.6
7.80 6.85 87.8 4.0
0. 69 0. 80 116.0 9.7
YTX 2.76 2.65 96.0 3.8
5.50 5.53 100. 5 5.3
1. 89 1.49 78.8 10.0
DTX, 7.56 6.55 86. 6 6.8
15. 10 13. 60 89.9 7.4
0.39 0. 40 102.6 8.7
AZA, 1.56 1.39 89.4 6.0
3.10 3.04 98.1 4.8
0. 88 0. 86 97.7 12. 4
SPX, 3.50 3.10 88.5 7.1
7.00 6.98 99.7 5.9

6 FhIRVATE BT R 0 vk o 2 W38 4%
FT 35 45 18 45 300 2 500 0838, 76 A Ak 19 38 58 2% 1
T, XTerra® C T 3% A 4 85, 26 8 2 f i W il
(MRM) 525X, 1E 685 1 Ul 4, 25 11 358 530 7% [
A H AL FRAZOE , SRR E S AT . R R ) SPE 5
B0 R R B O A S5 A TR R R B b BR R T T
P 5 R 28 11 3 00 Ar T 0B ih 46 2 &, BB AT AU Hh Ab
o 35 IO L 4 N AR A T T A Ok 1 E bR 4 AR 2R
Ko I A A, AR A T bR T AR 4 X
FARRCR B 0], B8 T Y 2R A
J5 % 1 [ i S5 R B B A5 O TR A 48 b 3 Be i R IR
i DU SRR 3R 0G0 5K [m] i A v R s 2800
XU - W s 455 2, mT ofE A b B 3 R 5 P Y H bR Al
A3, FH T DL 2877 5 b 6 il g v ok D1 2K 3 R A9 A IE
B AT

5% 3Lk
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Determination of total arsenic in alga by hydride generation-atomic flourence spectrometry
with program temperature graphite digestion/microwave ashing for sample preparation
ZHANG Ni-na, LIU Li-ping, CHEN Shao-zhan
(Beijing Center for Disease Control and Prevention, Beijing 100013, China)

Abstract; Objective A hydride generation-atomic flourence spectrometry ( HG-AFS) method with program temperature
graphite digestion/microwave ashing for sample preparation was developed for the determination of total arsenic in alga.
Methods The alga, into which 5 ml HNO, was added, was heated at 190 °C for 30 min with program temperature graphite
digestion, then ashed at 550 C for 5 min with microwave using magnesium nitrate as ashing auxiliary agent. The ashes
were dissolved with hydrochloric acid and total arsenic was determined by HG-AFS. Results The detection limit was
0.42 pg/L, and the RSD was less than 5% . The recoveries were between 96% and 109% . The arsenic forms were

detected in digested alga by program temperature graphite digestion/microwave ashing, the results confirmed that more than
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