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Determination of 8 microcystins in the water by tri-channel automatic
solid-phase extraction and high performance liquid chromatography-
quadrupole tandem mass spectrometry
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ABSTRACT: Objective To establish a method for determination of 8 microcystins in water by tri-channel
automatic solid-phase extraction and high performance liquid chromatography-quadrupole tandem mass
spectrometry. Methods The highly automated pre-processing equipment was adopted, the Cg solid phase extraction
column was used for enrichment and concentration, and 8 microcystins were quantitatively and qualitatively
determined by liquid chromatography-quadrupole tandem mass spectrometry. Results The limits of detection 8
microcystins in water by this method were 0.01-0.6 g/L. The linear correlation coefficient is greater than 0.99 in the
linear range of 0.25-62.5 g/L. Conclusion This method has high automatization, high sensitivity, accurate
qualitative and quantitative determination and wide concentration determination range.
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Cis FEIABZEEUMT(6 mL, 500 mg, 3% Agilent /AH]);
0.45 ym AHLIEME(CEE Agilent A H)); s £-LR ., %
WPFFE-RR, MENHEE-YR, MEMER-LA, e
FE-LY, MBRFHFELW, MBERHFE-LF, MEESE
-WR FRHfE b (48 BE>95%, Jbati sl wl), 20 (R
¢, FEFER CHRA ), HRR(EISLE, P EB/REA
Fl); HEECAPTal, E 2R ERA A R ), A
IR ks B (S [ MILE-Q)AEAlK .
12 UBEE5EF

64108 AH €00 33% - IO A T B 0 T8 (35 B e fe
A]); Acce CLEAN =i [ 3 [EAHZE I (FEE LC-tech 24
ml); ARAKHLGE E % Milli-Q 2 H]).
1.3 RXHEHE

1.3.1 RAFFRLE
KAERIKFEICH 500 H BIAGN T 3E, ZBrAKMEH

KR FRIRY), U85 KL 0.45 pm 7K
FEUENE, EWA/DT 100 mL, B TAR QIR
132 KHE#EERSE

ARWFFE K RE 4 5 45 481 F) LC-tech 23 /) Acce CLEAN
ZIEIE F ShZEBUCE 20 mL kAR Cos FIAHZEBUME, =
WA H P BB S HOEE T 838 2 H R, i 3
K, BB 4 10%FFK, @i 6k 0.1%F A, H
R 1,

F1 ZBEEXEREERNSHREE
Table 1 Parameters of tri-channel automatic
solid-phase extraction

WiE ABUmL naREC BIREls BEBEE/(mL/min)
condition 2 5 2 60 2
condition 3 5 2 60 2
load 0 5 4 60 2
wash 4 4 1 60 2
T 6 5 2 30 1

FFEY 10 mL 0.1%H fR H BEVEE IR, 78 40 °C RS
T, H 50%ZIEKEAZE 1 mL, 5T 0.45 pm A HLIEM,
R B AL
1.4 MEFR®
1.4.1 &#E%

Agilent {475+ K Sq-Cjs, (4.6 mmx100 mm, 1.8 pm);
FEIRARTEE A 25 °C; HiEh 0.2 mL/min; #EA 20 uL,
FIFH AR E B TS A 20, B 0.1%B FHIR/K,
PEVERE, W3 2,

x2 RENEREEGHR

Table 2 Parameters for procedure gradient elution

A} 18] /min A/% B/%
0 20 80
8 50 50
10 100 0
12 100 0
20 20 80

142 gt

FE M R EST B I, IE B P,
FHRAHEE A 350 °C, THRAFME N 8 L/min, WEF ATy
9 38.0 pis, TANEFHLIEJy 4000 V, HEFLHEE | fiffERER &
RE PR A B T S TS S B 3.
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Table 3 Mass parameters of 8 microcystins

RS EAS HET (M2 FEF (M2 B B i E] /ms HEFLHL RV i AE eV
., . 213 130 70
e S T 2
MBEBEHER-LR 995.6 135 200 130 70
P 135 140 40
MR R-RR 520 13 200 140 10
e 135 150 70
M HRHR-YR 1045.5 e 200 e 20
p—— 135 140 70
MR TFR-LA 910.5 )13 200 140 50
e 135 150 80
e ETR-LY 1002.5 )13 200 150 20
g 135 160 70
BB R-LW 1025.5 213 200 160 60
P 852.4 140 20
BT R -LF 986.5 135 200 140 20
b s ol 135 160 70
UHEFE R R -WR 1068.5 )13 200 160 20

700 12.46 600 | 11.722
600 |
500 | e
500} MR ZE-WR R
A . L Xif B S IR MR M (A% & -
i 400t X BE it S TR I MRM 2 35 - ” 400 1345?5”%%?0 it
= 500l 1068.5 > 135.0 2 300 |
200 - 200 |
1001 L 100 |
0 L
L 1 I L L O 1 1 1 1 1
0 5 10 15 20 0 5 10 15 20
i8] /min fif 8] /min
2500
2000 F 13.436 13.155
2000 ~ MPEWRR-LY
1500 F of R P TR B MR ML, 3 [ -
M TR LW 1500 1002.5->135.0
= 1000 SR EOMRM G o
= 1025.5 > 135.0 1000 |
500 |- k 500 -
0F 0k
0 5 ‘10 15 20 0 5 10 15 20
H5} 8] /min i} 8] /min

P18 Fhiseae s a8 28 10X R AR TR MRM 62,335 ]
Fig. MRM Chromatograms of 8 microcystins standard solution
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MRM Chromatograms of 8 microcystins standard solution

O AT LA BB B AL A R A B B sR s , kBR
DS (R i 1) 35 STV VAR O 1 700 I ) A o i 2k T R Oy
0.25~62.5 pg/L AT LM BIH RIFMLEMCR, LMHHXR
BIIRTF 099, FEK R, LR S, BlE K
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Table 4 Limits of detection, recoveries, regressions and correlation coefficients

L& 4 Fk K i BR/(ug/L) IS BE /(ug/L) B R /% BEIE £ LB
MR R-LR 0.6 0.625 789 Y=15.5174X-3.0938 0.9958
1.25 3.8
MR TR -RR 0.1 01'62255 gg'g Y=276.7186X+36.1801 0.9971
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e )
&2 i BR/(ng/L) BN/ (ug/L) BT /% KEIE £k FHOC R AL
MR BERER-YR 0.6 01'62255 2‘9"3 Y=12.5995X-0.5875 0.9948
HMEEHR-LA 0.06 01'62255 gi'g Y=154.8518%-21.2059 0.9994
MR EE-LY 0.06 01'62255 22'? Y=102.9790X-26.0331 0.9997
AR LW 0.03 0]'62255 Sg'g Y=116.9492X-28.7807 0.9991
M BERE R -LF 0.01 01'62255 23'2 Y=134.4392X-2.0485 0.9996
R R -WR 0.3 01'62255 Sgi Y=23.7765%-113.9905 0.9918
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