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Determination of Microcystins in Water by HPLC-Quadrupole-High
Resolution Time of Flight Mass Spectrometry

WU Jie-shan', NI Qing-quan’, REN Yong-xia', XU Ri-wen', LIANG Ning', HUANG Jing', DAI Zheng-hui'
(1. Gongbei Customs, Zhuhai, Guangdong 519015, China;
2. Zhuhai Productivity Promotion Center, Zhuhai, Guangdong 519015, China)

Abstract; 8 kinds of microcystin, MC-LA, MC-LF, MC-LR, MC-LW, MC-LY, MC-RR, MC-YR and
MC-WR, in water were purified and enriched by HLB column and determined simultaneously by high perform-
ance liquid chromatography-quadrupole-high resolution time of flight mass spectrometry ( HPLC-Q-TOF ). The
experimental results showed that the calibration curves of microcystins had good linearity in the range of
0.500 pg/L to 100 pg/L. The detection limits were between 0. 001 wg/L and 0.005 pwg/L. The recoveries of
blank samples at three mass concentration levels were from 72.5% to 99.8% , the RSDs of five measurements
were from 1.9% to 11.2% . The method was applied in monitoring the water samples from local aquaculture
fishponds and small reservoirs in Zhuhai, the results of the 8 kinds of microcystin were not detected.
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Table 1  TOF MS/MS parameter for MCs analysis
L&Y 43 F BEB T A L F BT KR U/V il 1 fE i Q/eV
MC - LW Cs,Hy, N0, 1025.70 135.080 19 213.087 4 36 74,42
MC - LY Cs, H, N70,, 1 002. 80 135.080 67 ,163.111 7 34 66,50
MC - LF Cs,H, N, 0, 986. 80 135.080 47 ,163.112 0 34 70,48
MC - LA CysHey N, 0, 910. 80 135.080 9, 107.085 3 32 64,66
MC - RR CyoHysN3 Oy, 520.00 135.080 57 ,620.342 5 38 28,27
MC - LR CyoH N, Oy 498.30 135.080 4,861.482 97 45 20,16
MC - WR Cs, H; N, 0,5 534.80 135.080 9,934. 481 20 76 19,14
MC - YR Cs,H, N O 523.30 135.080 1,911.462 77 43 19,14
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Table 2 Method effectiveness verification results

TOF 447 4 15 5K g ) MRM HR 9 i #5 5X 5 )

(g e AHOC AR B *ﬁtljfsﬁ_p] e AHOC AR B Wtﬂfiﬁﬂ/

r /(pg- L7 r (pg-L7)
MC - LW y=4.51 x10°x 1. 62 x 10° 0.999 4 0. 005 y =502x - 330 0.998 4 0. 005
MC - LY y=4.76 x10°x —4. 01 x 10° 0.999 6 0. 005 y = 498x - 408 0.998 7 0. 001
MC - LF y=4.57 x10°x - 1.50 x 10° 0.998 6 0. 002 y =497x - 475 0.998 9 0. 002
MC - LA y=5.35x10%x - 889 0.999 3 0. 005 y =434x - 283 0.998 3 0. 002
MC - RR y=1.24 x10*x -1.23 x 10° 0.999 9 0. 002 y=1.39 x10°x +233 0.999 8 0. 001
MC - LR y=4.07 x10%x -2.90 0.999 7 0. 005 y=3.58 x10%x +1.32 x 10° 0.999 8 0. 001
MC - WR y=4.76 x10°x —4. 01 x 10° 0.999 9 0. 005 y=2.31x10°x - 861 0.999 3 0. 001
MC - YR y=4.09 x 10°x +829 0.999 9 0.005 y=3.50x10°x +1. 66 0.999 7 0.001




B32% Ho

SR I4E. HPLC - @& 2r HF kA

(7 I} 8] 5T

T E K TP 2 R R R R

2020 4£ 12 H

S W ES R RSD 2 1.9% ~11.2% ,f§ 5 5% H SR A2 BRI AS 3 20 ASOK 7 SR GE M 5 A 3 A
E=R < [16] Ny . ‘ Sk / .
o3BT B 5 A SR INBUIK R K RE , 45 0 138 8 b i 98 3 5 R oK
2.5  EERAESAER i th o
x3 EREERESER
Table 3 Test results of recovery
o bR p/ TOF MS MRM HR o s i p/ TOF MS MRM HR
(pg-L7") mk#*/% RSD/% [ /% RSD/% " (ng- L") [UgE/% RSD/% W% /% RSD/%
MC-LW  0.02 88.2 8.2 83. 1 9.8 |[MC-RR 0. 02 77.2 10. 4 82. 1 7.2
0. 05 77.3 6.2 84.2 10.6 0. 05 74.3 3.5 89.5 7.4
0.5 92.8 5.8 91.3 9.6 0.5 78.7 4.6 75.2 6.9
MC-LY  0.02 92.5 7.6 94.0 5.9 |IMC-LR 0. 02 84.7 6.2 84.7 4.9
0. 05 91.9 5.1 96. 4 10.0 0. 05 88.3 6.9 89.7 8.7
0.5 87.6 6.5 89.0 9.4 0.5 85. 1 5.6 84.9 5.8
MC-TF  0.02 91.0 6.1 96.0 7.0 ||MC-WR 0. 02 82.9 6.7 83.9 6.6
0. 05 92.3 2.3 89.3 11.2 0. 05 72.5 1.9 76.9 8.3
0.5 89. 4 5.2 91.7 8.6 0.5 75. 1 6.5 88.0 5.6
MC-LA  0.02 94.0 8.1 99. 8 8.9 |[MC-YR 0. 02 83.7 6.6 89.0 6.8
0. 05 97.9 3.6 96.7 9.6 0. 05 79.6 3.3 81.3 10.3
0.5 84.8 4.5 86.0 7.8 0.5 75.3 4.5 75. 4 6.5
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