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3.6 Tl e TiERIERE
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ZE, A WA EE<10%, BEERIF, HiL EFHREAIH. MERkE, TRATHRE. M EZKAGAHMN
BRR G, R AR B e R X A B K 64 A 9T 2O

KR ¥ AIEE, SHR0RADEE B BHEIFEE; A

hESHES. RI17.101 MEFRERS: B XEHRS: 1007-7693(2013)01-0090-06

Poison Analysis of Organophosphorus Pesticides by LC-MS/MS

CHEN Li', WANG Ling', WANG Shaoming', ZHUANG Boyang’, CHEN Dingxiong”(1.Department of Pharmacy,
Provincial Clinical College of Fujian Medical University/Fujian Provincial Hospital, Fuzhou 350001, China; 2.Fujian
Provincial Institute for Drug control, Fuzhou 350001, China)

ABSTRACT: OBJECTIVE To establish a liquid chromatography/tandem mass spectrometry method(LC-MS/MS) to
simultaneously determine nine organophosphorus pesticides in human plasma. METHODS The analytes were chromatographed
on a Thermo C,g (4.6 mmx250 mm, 5 pm) column at 25 ‘C. The mobile phase was consisted of acetonitrile and water including
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20 mmol-L™" ammonium acetate and 0.1% formic acid (85 : 15) with a flow rate of 0.3 mL-min"'. The plasma samples were

precipitated by acetonitrile. LC-MS/MS detection was made with an electrospray positive ionization and multiple reaction
monitoring. RESULTS The calibration curves of each organophosphorus pesticide showed a good linearity in a range of

concentration between 0.05-10 pg'mL™". Lower limit of quantitation was 0.05 ug'mL™" and the limits of detection were ranged

from 0.1 to 5 ng'mL™". The recoveries were between 93.23% and 107.5%. The intra- and inter- batch precisions were less than

10% and the stability was good. CONCLUSION The method is proved to be accurate, sensitive, simple and fast. It can be used
to screen and determine the organophosphorus pesticides in patients, which can effectively support the diagnosis and efficacy

evaluation of poisoned patients in clinical practice.

KEY WORDS: plasma; organophosphorus pesticide; LC-MS/MS; determination

A WL A& 24 (organophosphorus pesticides, OPs)
ARV AN el 28 de )2 1R AIRBR L], A
I A J X TAE B P A . A WL A& 25 5 1
K, R MRl 57 = K S b 6 5 5|
Rhd, fAPBEAR L PR PR S T
IR Lo H i R 0 W i e 5 A DL R 25
B E R A S L IR I AR A S A
R TG E HARI rh 2 i, SEAN e e
RN WLBER 25 IR EE, 25 vh 25 B3 e Ry ok
TR TR . PRI, PRt A s 2k 6 0l P e 52
W58 B8 PR N B B o S 3L B A LB AR 24
PEEE, JUHON R AR S AN . SRR AN AL
SR TR 15 B AT AP B A EE N

SCHRFRTE (1) 11 2% AR AT HLBEAR 24 [0 g 2 R H
M- T A(GC-MS) B A (il (GO)™,
R AL 2 22 7548 FH [ AT AR B (SPE), % Tl
ORI IOE W AT AT AR AL, AR R SRR
I, T HAVUEEARZLE 100 °C LL_E 5 43 fift 55+ 44
b, GC 1 ey BERE 11300 25 B ARG DN 25 SR F At 12k
A3 TV A DR 1) S FH 52 38 R o A 50K R
3% - R R BRRE 52 R (LC-MS/MS),  JLHE AR VA2
ST NI 9 FheE AT LB A 24 1 e P e BT
%, BlEtEng, MERRRL. REUER, EERRE.

1 ##
11 A

Agilent 1200 ¥AH (4 1%/6410 — 5 PU 0 HF it it
% 4:. MassHunter Workstation & it I 1F 3k (3¢ [H
Agilent A 7]); AB135-S L1 RV (MR ) -4C
FIZALAAT IR A T]); XW-80A Ve ife Vi 2 % (VT 3 ifg
I L S A ) ) TG16-WS & 2 mrid &l
(KW DA R A A .

1.2 WA

AU AR 25 B3 A it (RO 8 PR CRAP M P T
B =98%): ONE(EE Merck 7], (Oika); H
1%\ B PR (B — A 2R R A W, A4l
SIEH K R IR EE AR K

T EBLAR HI 24 2013 4 1 505 30 4555 1 9]

2 HE
2.1 W

X RS AV RS AR AR 25 10 mg, 43 i)
B MRIFERE 10 mL Brp, V80 5
fifi 8o TR RIS RS A R AR 2
Xof B A A5 S mL, I LS AR E A4 100 mL
T, AE TR A R A A . TR A R
fiti &G B, SRR I8 2 R B B ()T
B0 L
2.2 IMLIRFE S AL

Hifiid% 0.1 mL, & 1.5 mL .08, iWiiE 10 s,
I ZHE 0.2 mL, WJE 3 min, 16 000 rrmin” 2.0
10 min, HX 20 pL B3 #EE LC-MS/MS REG: 70 #7 .
23 it

@34 : Thermo Cig (250 mmX 6 mm, 5 pm);
WEIA: ZE-7K(2 20 mmol L™ BERE A1 0.1%
M)=85 : 15; JiiK: 0.3 mL-min'; A 25 °C;
HEFER: 20 L.
2.4 RIS

HUE S5 LS, IE & T REQ(EST): Tl
300 'C; T W 8 L-min~'; T4 <5 7 40 psi;
EYNE I 4000 Vs R 4.5 pA; HHTT0CN
2 J W WS P (MRM), 257X (D) A1) [R5 1
JLrp B RO e i ST HUBEAR 24 1) 1 I 2
T PR RIRESE AR LR 1.

F1 AHNHRGHENET. #RREE o6&k
Tab 1 Monitoring ions, fragmentation voltage and collision
energy of each organophosphorus pesticide

— _ A j i ill $2 it/

BT X BT 5 (2) ENIVAY Y4
P fric e 142.1/94 142.1/112.1 135 10
[ EEsS 223/109 223/127.1 100 10
[QEE 259/223.1 259/127.1 100 5
PP T 261/75.1 261/244.3 100 15
LS 264.1/231.9 264.1/125 100 10
X 292.1/236 292.1/264 100 10
PN 230/199 230/171.1 135 10
Iy Fr T 331.1/127.1  331.1/99.1 135 10
AR 278/124.9 278/246.2 100 10
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SR AF R O B IS )R At 0 9 0 s ek R R RN 9 R 2 R I (i I, AT HLBEAR 2y
5 1 HAE RS R SRS AR RS IORRRR TR AR, o B R, 2R BT IIE
IR BGL I FIAFE AT MG RIS S IFE L Ik 1.
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G H I
1 LC-MS/MS £ i K
a—F MK b= REER: o LR RS A-F R B—RGEUE: C—#A s D-FHEmE: B-FIEXImmE; F-XIBisE: G-/R4: H-H
P -
Figl LC-MS/MS Chromatograms

a—blank plasma; b—reference solution; c—plasma spiked with organophosphorus pesticide; A—methamidophos; B—dichlorvos; C—trichlorfon; D—phorate;

E-methyl parathion; F—parathion; G—dimethoate; H-malathion; I-fenitrothion
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3.3 FbRUEMIZ S rEVE T TR o DA AR 24 1 I 20 B () A R A A, 0
P01 mL A KRR, REIMAERE Ry AR EAT A, T A 25 1 [a]

AR 259, TR, 33IUEER 0.05, 0.10, HTTRE . SARAHbRER S LPEVOH €& T

0.20, 0.50, 1.00, 2.00, 4.00, 6.00, 10.00 pg'mL"" B RS 0l B L 2

PIILSERE S, i “2.27 T R4, okt

F2 EEs. AUWRE. ZETRARNMK

Tab 2 Calibration curves, linear range, limits of quantification and limits of detection

EER IR Pt 28 2L /pg mL ™! R N /ugmL™! AR B /ng-mL™!

F fric y=13 386x+5 310.8(r=0.999 0) 0.05~10 0.05 0.1

fiEHe=S y=13 555%-6.452 5(r=0.999 2) 0.05~10 0.05 1

HOE H y=7 324.2x+1 859.6(r=0.999 1) 0.05~10 0.05 0.5

GRS y=381.38x-36.135(r=0.999 8) 0.05~10 0.05 20

PR R ) Tt y=5319.8x-925.71(r=0.999 4) 0.05~10 0.05 5

o i y=56 980x—5 790.2(r=0.999 3) 0.05~10 0.05 1

SRR y=135 266x+104 720(r=0.999 0) 0.05~10 0.05 0.02

LR y=380 307x+194 381(r=0.999 1) 0.05~10 0.05 0.02

AR y=4 666.6x+202.32(r=0.999 5) 0.05~10 0.05 5
3.4 Ky EEAE #*3 ERELGHA. MEETE

GRS I L, 450N 2 B ik E (1 Tab 3 Recoveries and \m‘tra- and inter- batch pre01s10ns\
WL/ TR FRURE HEAKT SRS

%ﬁ*ﬂ@%ﬂ%iﬁﬁﬁﬁﬁﬁ%ﬁ, %U%’Wﬁﬁ\%uj"j 0107 ﬁ*ﬂﬁ?’-‘? p_g~mL71 L&%/% RSD/% qﬁzgg/% T“f?gf/% %E/%
1.00, 4.00 pgrmL™" I IERES G4 “2.27 WK 4 0.10 9744 54 9729 75 8.5

FE, S B | ABBTRREIL, B3, TR 10 o st s1 o

4.00 100.3 2.5 100.1 2.3 4.4

3L 3 4k, LA E 5 AR, Il sk ANNY X ssor 71 77
WAL, R HBEAT bR AE B R, KGR Ge 100 9467 47 9226 49 69
B o A SR, ESEHER L SRR 400 939 16 9159 25 33
0.10 99.61 46  98.04 6.8 7.1

N o= Sy e S
ERNER 3. SRR, LR . fhRRE % o Lo 1ooe 35 9018 62 6o
¥J<10%, K% R U . 4.00 98.27 3.2 96.00 3.9 45
3.5 ik RR 0.10 107.5 6.1 96.88 9.1 9.3
. \ § P 1.00 93.23 3.7 91.88 6.9 7.9

Ty 3P A o 2% A 251 e B
DGR 500 A R 11 o e
BB HUBEAR 2455 HE S v i, &R 20 ) 4 0.10, 0.10 1027 48 9780 73 79
1.00, 4.00 pg'mL™ FIMLAEAE S G4 “2.27 THF 4 WL 100 9925 37 9729 58 6.l
i, BRI, A H BT b 2y 7 o WO ORI 20 A e

0.10 97.91 4.9 97.46 6.7 7.0

ﬁﬁ{ﬁ*i&*%ﬂ%ﬁg?&E’ M?%LWEEEB%UW N@ﬁﬁﬁ 1.00 100.3 3.8 98.90 6.5 6.6

FEMELAE R A 7 vk R, g5 R LR 3, 4.00 9972 35 9589 59 62
3.6 AR 0.10 1001 45 9910 52 55
' g 100 9982 46  99.02 48 5.0

yiz BF =l . -1
AW SE /54 0.10, 1.00, 4.00 pgmL™" [¥] 400 1015 18 9488 29 32
KVEWAEN, %BL0.1 mL, MAZHE 0.2 mL, & 010 1003 50 9689 60 64
&, BERE AT, R ORI AA ). BHEA i 1.00 99.88 42 9864 3.8 4.2
e s i o YR 400 1001 20 9242 21 37
i SR ACHIA S 0.10, 1.00, 4.00 pgemL™ 1% 010 1047 56 1005 87 90
FEah, 4% “2.27 WUNEAE, WWRIERA o), 2 AR 100 9916 35 9370 68 13

B 2= A w/A x, 255 LE 3. 4.00 9753 29 9678 3.7 42
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3.7 FE MR

WA ML, 2 BN R SR (1) 25 7 HLIE
AR L0 IR, A 230 2 0.10, 1.00, 4.00
pgmL™ [FIERE By, SRR 0, 12 hy O il
3 RAI-20 CAEMAT 14d, H20013% “1.37 R
BedE, dsk eI, g5 SR I RE Rk B TE
BN, etk R, SRNE 4.

x4 REMERLER
Tab 4 Results of stability tests

H sk 4 B /o
L ks ﬁf/é»ﬁﬁ —
peml ! owes  12hee L IR
3W% 14 d/%
P i 0.10 102.5 96.32 98.67 98.22
1.00 101.2 101.5 97.23 97.06
4.00 98.72 103.2 100.4 102.3
Fom 0.10 97.58 101.6 96.73 98.02
1.00 99.24 97.24 100.8 97.68
4.00 102.2 96.89 100.5 99.92
[ EEEN 0.10 101.3 100.6 98.35 98.67
1.00 99.15 100.3 99.28 99.14
4.00 97.81 99.79 101.3 100.1
CIERR 0.10 100.3 92.58 105.0 99.4
1.00 97.05 106.3 96.16 102.1
4.00 105.6 102.8 98.76 97.57
A IBE 010 101.2 101.1 103.9 95.76

1.00 99.70 99.89 99.30 97.95
4.00 98.13 97.15 98.67 100.5
ik B 0.10 101.9 100.3 100.4 99.83
1.00 99.55 99.38 99.04 97.65
4.00 97.64 101.1 98.92 99.90
ISR 0.10 100.7 101.8 100.2 99.93
1.00 99.48 99.35 98.95 97.91
4.00 98.27 99.87 101.6 100.2
Ly i 0.10 99.23 99.10 99.08 99.07
1.00 99.10 99.05 99.01 100.9
4.00 101.0 100.6 98.38 99.85
A UL 0.10 101.2 101.7 101.0 99.46
1.00 99.70 99.89 99.30 97.82
4.00 96.98 102.2 96.59 100.1
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1.0 mL-min™"; %% ¥ 4 279 nm, G55 BeuEmk g K8 E 4 0.078 8~0.788 4 mg-mL ™' (r=1.000 0), F 3 =k & % 99.9%,

RSD 4 0.80%(n=9), M@kl L& B 4 0.06 ugmL™ . &8
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Determination of Quinestrol and Its Related Substances by HPLC

SHI Yunfengl, LI Huilin', LIN Liqinz(l.Zhejiang Institute for Food and Drug Control, Hangzhou 310004, China;
2.Hangzhou Institute for Drug Control, Hangzhou 310017, China)

ABSTRACT: OBJECTIVE To establish an HPLC method for content determination of quinestrol and its related substances.
METHODS A Cjg column was used with the mobile phase of water-methanol(90 : 10). The flow rate was 1.0 mL-min™', and
the detection wavelength was 279 nm. RESULTS The calibration curve of quinestrol was linear in the range of
0.078 8-0.788 4 mg-mL™'(r=1.000 0), and the average recovery was 99.9%, RSD was 0.80%(n=9). The detection limit of
quinestrol was 0.06 pg'mL™'. CONCLUSION The method is rapid, accurate and reliable for content determination of

quinestrol and related substances.
KEY WORDS: quinestrol; HPLC; related substance
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