M EmBHL

Modern Food Science and Technology

SR E & 1E- & BKBRUE RN E
KFEmP 7T HHERESER

FRALIR, (80E, FHE, HKE, EER, THE, REE
(M R BBEAERALE B I BE AR PSS M) JHTRSRLAEMNBERELERE )
MR AR exh S BN EREFLFS, &M 510110)

WE: 3 THRMEE- SRAE LR M KB P HEEFF EEFF-RR. MEEHFE-YR, MEEFF-LR,
MEEFEFLA. MEREF-LW, MEEFE-LF. MEEFE-LY) 900 T k. HRAN0%TEK (V) BRRER, 259,
B 48 ZEBALA LG, FCishe, ¥A0.1% FBE CHF5-0.1% FBR & ML E0A8, HE RS S, 18 = V9 SAF R E AN 334a 0, AP o
B R AFIE BT, SMREEE, SRAW, THREESEFALKWLRAANREXR BRI, MXFHHTIKT09990, Fikeye =
B (UMEHRL H107H) £0.2~05 pkg, #heK-F H1.0~20 pykgi, =ik&h715~106%, 8%tk i £ (n=6) %32~9.1%. %k
A E R, SR, HEA, ERTRE ST REESE TN,

KA MEEEE; KES; HRMEE- SRR K

YEZES: 1673-9078(2012)9-1243-1248

2012, Vol.28, No.9

Simultaneous Determination of Seven Microcystins in-Aquatic Product by

High Performance Liquid Chromatography-Tandem Mass Spectrometry

CHEN Li-jian, HE Min-hen, LI Xiu-ying, LIN Sen-yu, HUANG Jin-feng, LUO Dong-hui, WU Yu-luan
(Guangzhou Quality Supervision and Testing Institute, National Centre for Quality Supervision and Testing of Processed
Food (Guangzhou), Guangzhou City Key Laboratory of Detection Technology for Food Safety, Guangzhou City Research

Center of Risk Dynamic Detection and Early Warning for Food Safety, Guangzhou 510110, China)
Abstract: A new analytical method for the simultaneous determination of seven microcystins (M C-RR, MC-YR, MC-LR, MC-LA,

MC-LW, MC-LF and MC-LY) in aquatic product'by high performance liquid chromatograp hy-tandem mass spectrometry (LC-MSMS) was
established. Aquatic product sample was extracted with 90% methanol (V/V), and then the extracts were cleaned up by SPE and analyzed by
LC-MS-M S using a Cig column, employing 0.1% formic acid acetonitrile solution - 0.1% formic acid aqueous solution & the mobile phase for
gradient elution. Mass spectrum. was used for assistant “identification. External standard method was applied for gquantization. The result
indicated that the limits of quantification (LOQs) of seven microcystins were ranged from 0.2 pg/kg to 05 pg/kg. Meanwhile, the linear
correlation coefficients. (> 0.999 0) of seven microcystins were obtained within the imespective linear ranges. The recoveries of seven
microcystins from spiked samples a the spiking levels of 1.0-20 py/kg were ranged from 71.5to 106 % with RSD of 3.2 %- 9.1% (n=6). The
method was simple, precise and had high recoveries for the determination of microcy stins in aquatic product samples.
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1.1 AR5

1200 =R g (SE1E Agilent A F]); 4000
Qtrap = HE VYA L4 (EE AB SCIEX A D,
Milli-Q £ BTk RAEZS (3£ Millipore 2 7]); 3K15
A O L (SEE sigma A F]); MS3 basic Tigis i A
(fE[H IKA A7) KQ-500E A k& vEes (Rl
FAEARAFD; WAL E (EE waters AF]).

ok € ¥ 5% 2 - YR (Microcystin-YR, & 95.0%)-.
W FE% % K -LR (Microcystin-LR, & 95.00%). i
7% 75 %£-RR_(Microcystin-RR, & 95.0%). 1%
P 7 F-LY (Microcystin-LY, & 95.0% ). 1 5 5 &
#-LW (Microcystin-LW, & 95.0%). 1l % 555 3=
-LF (Microcystin-LF, #5&95.000). il #E# & K-LA
(Microcystin-LA, # & 95.0%) ¥ H Enzo Life
Sciences A F], HLBRIAHAZHUH: (6mg, 3mL, Waters
ANAED, HEE (gD, TR (taladD, ZF (B
g, LETFK (18.0MQ).
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PR A 5 Ak 3 B O HRSR R Ak 50 pg/mL
(IR UEI 2T, 53 0 HERF RS IR T 75 b M % VI
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IR (VN 5 B EEE AR P : 0.0~1.0min, 15~95%
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R RE s
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WT50 CHFHASRMRET, HFECERLImL, iwiE
VE&1min, 130.22 umIEE I E
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Table 1 Mass parameters of seven microcystins

eadh HHFImiz)  FHEFmiz) FEEERV  #SEEEEV AT EEEV  EEE o EEkV
520.2 135.1 82 7.7 50.3 11.0
MEEEF-RR
520.2 888.5 82 7.7 317 11.0
N 523.6 135.1 38 8.1 20.7 112
MEEFE-YR
523.6 911.7 38 8.1 16.5 11.2
o 498.6 135.1 44 6.0 185 11.0
MEEFZ-LR
498.6 861.7 44 6.0 13.5 11.0
910.8 776.7 94 9.0 24.8 12.0
WMEFEEFE-LA
910.8 402.2 94 9.0 37.0 12.0
1002.8 868.6 107 8.0 283 8.1
MEEFE-LY
1002.8 494.6 107 8.0 36.0 8.1
. 1025.7 517.5 108 7.2 39.0 12.5
MEREFF-LW
1025.7 891.8 108 7.2 315 12.5
986.7 852.6 110 75 28.0 13.0
MERAEE-LF
EREE 986.7 4782 110 75 37.0 13.0
2.2 ATALERAAE R4 Fese Ve, 900 HlE (V) , 100% FEEAE N el ik

221 HREBURIHEE

AL T HIEE. 90% FIBEZK (VIV). 80% FHEE K
(V). 2 90% 27K (VIV). 80%Z 5K (VN
50% ZJiE7K (VIV, IMANEWEAERAT 732 ) 55 2 Fld HL
FIRHREUSR . 255 RM, H 0% HREK (VIV) fER
FEHGRIRT, $EERCR AT
2.2.2 PREUGRAFIIESE

AL T R PRHURER PRS2 U MR O, 45 3
KB, @ IRBURIERIE, SREREE . W T
AN 04 5. 10, 15, 205 30 min i (RHRECR . K
IO 7 B[] 000 5 &5 SREEmA AN K. 25 RS SIS [FIRE A 1)

WL BTSN, Oy WG I el e 3 2]

WA, B 5 B TAJ3%E 4% 0~ 30min 4 [ £ 15 miin
2.2.3 HREUH A EER

F T AR & 52 G (B mL. 10 mL. 15
mL. 20 mL. 30 mL. 10 mL+10 mL. 15mL+15mL)
MIFEEUER, 4h SR A BRHC I LUER B — Ik R UK
S, BRG] B4 10 mL+10 mL. 15 mL+15 mL
B, WEEWEETTREEER, BTHEAEIER, R
PRI RS, ASCERRIGHM &9 10 mL+10 mL.
2.2.4 Ik BB R R

52 AR LIRS K. 10%- 20%- 30%-
40%. 50%. 60%. 70%. 80%. 90% /% 100% ! FEi% ik
(VID, FREFRS MR —80, SR RIS
KT 10%H0), 7 P si s i, SRR
TP, K. 10%HEEK (VD AER MRS RN Ak Rk R
TR EZET. MRS ERT 9%, 7 iR
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I e R B8 22 5, (EfEE R 100% RS e e IR 2L
I (AR s W% ) 10%H A (VD 1R N R
ORI A B REWE,  100% 5 B A H AR e i i
2.2.5 PR FHE I

EL# T 2mL, 4mL, 6mL, 8mL, 10mL /i
MIVEMIAR, AR, BB ER T 8 mL i,
7 P B R R BT AV . ORI RN 8
mL.
2.3 MR ARESERHIR

FH R ok FE T 7 IR A I & W08 2 R A3 2
0.5pg/L. 1.0pg/L. 5.0 pug/L. 10 pg/mL. 20 pg/L, 50
pg/L, 100 pg/L bR TARM, ekt (131D it
ATI5E, DLETEE TR y PARER, SHXRT)
TR x (uo/L) NBEAAARIE B, MDA 572 A
KAB. HEEERNE 2. NE2WLLER, 7MY
PPETFRA 0.5~100 ug /L JEFIN &M CR RIF, A%
AT 0.9990. ke =FR (LL 10 f5{5ME L (SN
=10) i) #~0.2 ~ 0.5pug/Kg.
2.4 [AISREHE RS

T AR, B, VIR, AR, WERT R
RGBS . WIKF5r 518 1.0V 5.0, 20 pglkg,
PR B VA 35 AT e, MELE R 3. A
[FIRE M TEAN IR B S P, IERE R 3R-RR. TR
#-YR. WMBEEHR-LR. MEEHR-LA. M¥EES
LY. MEEERLW. MEEERR-LF MECE S
SN 80.3%~106% . 72.0%~97.6% . 74.0%~99.8% .
84.2%~97.2% . 84.7%~101% . 72.0%~97.2% i
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71.5%~92.7%, AEXIAREIRZE N 3.2~9.1% (n=6).
=2 THMIEES SN MEISTE. HERBSKER

Table 2 Regression equations, correlation coefficients and detection limits of seven microcystins

No. Analyte CAS No. Regression equation R? LOQ/(ng/kg)
1 #EHEAEE-RR 111755-374  y =7409.9x-5669.3  0.9996 0.2
2 MEREEE-YR 101064-486 y =4663.8x-3699.8  0.9994 0.2
3 WmEHEEF-LR  101043-372  y =5900.5x-2839.5  0.9991 0.2
4 MEEEF-LA  96180-79-9  y=12548x+454.16  0.9990 0.4
5 MEEEF-LY 123304-109 y =923.77x-703.69  0.9991 05
6  MEESFFE-LW  157622-021 y =919.16x+253.58  0.9990 0.5
7 WE#EAEF-LF  154037-704  y =1566.3x-1356.5  0.9990 0.4

*R3 EWERFBEENESER (n=6)
Table 3 Determination results of recoveries and precisions

FIE EN S W ¥ V23 L,
Added
Analyte lugkg) Recovery RSD Recovery RSD Recovery RSD Recovery - RSD Recovery RSD
3 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%
” 1.0 97.8 5.7 106 4.2 83.7 6.4 99:3 4.0 80.3 7.7
8 &3
5.0 95.4 3.2 99.5 4.4 85.6 7.5 98.6 6.7 82.5 4.1
##%-RR
20 96.9 5.3 98.6 53 86.2 6.7 101 43 82.0 4.4
. 1.0 83.4 7.4 73.1 7.1 72.0 7.5 96.5 7.6 735 6.5
DX FE 5
L g 5.0 84.3 3.6 75.6 4.6 74.4 6:5 97.6 3.8 74.0 5.6
#%-YR
20 86.5 3.6 78.8 5.3 76.3 6.8 96.8 6.9 76.1 7.3
” 1.0 86.1 7.3 74.0 5.3 75.9 5.3 99.3 4.1 75.6 5.8
8 &3
5.0 87.3 5.0 75.1 5.2 77.2 5.9 99.8 7.7 76.1 4.4
##%-LR
20 86.6 7.2 76.3 5.3 76.3 6.4 98.9 7.9 78.6 6.2
- 1.0 95.9 6.3 89.6 6.3 84.2 44 95.3 6.0 94.3 8.2
[Z& &
- 5.0 96.6 7.1 90.7 3.9 86.0 49 96.0 7.5 96.6 3.8
HH-LA
20 97.2 6.6 91.3 3.6 87.3 4.1 96.3 7.1 95.3 7.0
- 1.0 101 45 97.4 51 85.8 9.1 93.6 5.9 91.3 5.0
(& $2
S 5.0 98.6 5.9 95.4 35 84.7 6.4 94.0 5.0 93.5 7.7
HE-LY
20 98.9 7.6 95.8 6.5 85.3 5.3 95.6 6.5 94.8 5.6
N 1.0 92.6 6.3 76.6 35 72.0 6.9 95.6 7.3 72.6 7.0
e 4
5.0 93.9 5.4 78.8 6.3 74.8 47 96.7 4.0 74.4 7.8
HF-LW
20 94.5 55 79.2 7.3 79.5 5.0 97.2 4.8 77.2 35
. 1.0 92.3 4.4 76.2 3.9 715 53 91.4 4.6 87.2 5.8
(C& §23
- 5.0 91.3 33 78.8 34 73.1 6.3 92.0 55 88.3 7.5
H%-LF
20 92.7 7.2 80.1 5.9 76.3 6.9 92.7 55 89.5 33
2.5 7 AR RN MRM (il & min. fi FE5 # K-LRN5.81 min. T3 #5R-LANG.32

TP INEE T I MRM A E R W 1 R, ARE it min- {EE 55 Z2-LY N6.34 min. THFEE T E-LW N6.64
() : hFEETE Z-RRN5.61min. M FEE-YRAN5.77  min. M HEE-LFA6.74min
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Fig.1 MRM Chromatograms of seven naphthalenediols standard

solution

i#: Theanalyte Nos. arethe same as the Nos.in Table 2.
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