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L IR B AR G & W, T — 20 “CLR Al i A
FH B 32 90 e e T ) B T R DT A R B IR B bR T
W .

K28 (Al B 99.9 %) 3 K Bl (4B 99.0%0) .
B A B (B RE 99.0%0) R (A FE 98.0%0) . 5+ N
Ja (R BE 98.5%0) 4 5 Ffr 28 i HH R TR 28 AR 24 A M i
WARIRAR K Z g 2l 5l 94.2% . N-IN 32
(PSA) | Cyg W B 511 . & A 03 & s NaCl 46 B
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2) BTG s MW SE B R (ESD , & IR iR
JE 500 °C 5 1F g F R 6 s 2 500 I (MRMD
LB PR E 5 500 VA AT AU 172 kPa; Bi%5 S
JE 345 kPa; HH BN 345 kPa, 5 Fh & 3k H R
Fi 24 245 LA Ko AR i AR K 22 gl i) At T 338 R 45 2 5K
W1, Hrp x " E RS,
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Tab. 1 MS parameters of five carbamate pesticides

and methomyl-D3

g bt m /2

HAWR  REWE ¢/ EMEHLE/ R L/

[y ] min m Vv eV
PES 2.37 162.9  88.0" 40 12
106.1 13
Kk 3.53 166.0  109.1" 40 15
94.1 40
Bk A% Bl 3.66 210.0 168.0" 40 10
153.1 10
28 3.80 202.1 145.1° 40 14
127.1 37
5 3.99 194.1 137.0" 45 11
152.1 10
AW ES 2.35 165.9  88.0" 40 12
105.9 14

1.3 REHE

FEUL1.00 mL A IfiLFE &, % T 15 mL B0 4
oA 10 ng RACK 2 B R 8 A, B A
2.00 mLZ i§ 1 30 mg NaCl, #& % 5 min J5, L)
8 000 r » min "HHELL 5 min K LIERERE R
— 15 mL &L, i A 150 mg J6 /K MgSO, .
25 mg PSA 125 mg Cys, W€ 15 s J5, LA 8 000 r
min ' FEEEE G 5 min, BUEERZ 0.22 pm HHLR
UERE L Uk DRV AL IR EAES TAE ST
AT E

2 HR5WiE

2.1 BEFHMmL

A AR 5 Fh A P R BR K 25 W) RE 5 A
T Rk ZORBAX Eclipse Plus C 63 4%
(2.1 mm>*100 mm,1.8 pm), [ H LT 6 Fifsh
A KB BE; 0.1 %0 IR VS W-H B35 mmol « L' &
PR B R (% 0.1 % F R ) - i 5 K- i 5 0.1 06 H R
WW-C M35 mmol « L ZREHW (% 0.1 H
W) - M . ISR R UL CIEVE A LA I, S
5 P TP R IR S AR 24 AT LA S B R AR 4 s L B
2 W O ARG T L PP A Ay 3 2l AH I ) w8z B 5 T
] 5 mmol « L' Z R BV W (3% 0.1% D) (A
AHD 1Y 5 (B AHD A g i sl AH i, 22058 T R iR 2 A 24
BAT B 5w BLAE 5 I CILIE D)



A BIligiz-EF5 1

U3 ML A5 QUEChERS-# o 20O € 18- A3 150 o () I s N4 i b 5 Fh 2 IR R R R 28

1

L

1 1
0 1.00  2.00 3.00 400 5.00

t/min

(a) 5 P2 W R T R AR 24

N

1
0 1.00 200 3.00 400 5.00

t/min

(b JRAKZ
1= REB;2— KB 3— AR 4— P HRRE
5— S 6 — UK Z B
B 15 s B R R DS A 24 TR K 2 R &
FRUEFE T (10 pg » L™ I (0 1% &
Fig. 1 Chromatograms of mixed standard solution (10 pg+ L™ 1)

of the five carbamate pesticides and methomyl-D3
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Fig. 3 Effect of different adsorbents on the

recovery of the carbamate pesticides
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on the recovery of the carbamate pesticides

2.6 TEMEZ (46 HBRFME TR

K2 H A IURE Dy 2 B BC ) 5 i 2 ik R IR
KRAGH N ek EHN 1.0,5.0,10, 20,50,
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W T AL 2 FE () M AR AR i T AR .5 Fl H AR
4 J5T B Y BE A — Y L N SR e L e PR L L e Tl
H 77 8 LA RAH oG R 2,
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Tab. 2 Linearity parameters, detection limits and lower limits of determination

2 Qf‘f el S )7 X R fgﬁh e “:"}f e
D€ 0.75~100 y=9.52X10"'x+3.73xX107? 0.997 3 0.50 0.75
Rk 0.75~100 y=1.79 x +2.88X107? 0.996 3 0.50 0.75
Bk A% 0.50~100 y=2.68 x+2.42X107! 0.996 5 0.10 0.50
P25 0.50~100 y=2.4 x+4.48X1073 0.996 9 0.10 0.50
5N 0.50~100 y=1.21 x+2.44X10 2 0.997 6 0.20 0.50

2.7 ERHMN . EEEMEKIRE

Hezs (A ifdR dh o £ 1.0,10,50 pg « LM
KPR HEAT AR DR B A B K BEAT 6 1K
AT HERE L 5 SEAZ T VR B IR WA R SRR L RORS
JE o SRR 5 Bl IR IR AR G AE 3 A ndw
KT TR 3R 88,6 %6 ~ 103 %6, 3k ST A A
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K3 BEEMEEREER(n=6)

Tab. 3 Results of tests for precision and recovery(n=6)

2 Jntrt o/ Mg/ BN/ RSD/
(pg+ L°H % % %
DES 1.0 88.6 104 4.4
10 88.9 98.7 4.9
50 92.8 93.7 3.9
Rk 1.0 87.5 95.7 3.6
10 92.6 99.4 5.2
50 95.7 90.8 4.9
BRI A 1.0 103 111 5.5
10 92.3 99.0 7.9
50 95.3 95.5 4.1
25k 1.0 90.2 94.5 4.3
10 89.6 98.6 2.8
50 96.1 94.5 2.9
59 1.0 89.9 97.4 4.7
10 92.1 100 5.4
50 99.0 95.7 3.1

4°C FHE 20 dJ5,5 Flfk 2540 it 58 04 B 1
29.8% ~T77.4% ;W& T —20 CFA% 20 d W, 4
MAE frf 5 2k R R AR 25 i e M R AF .
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Simultaneous Determination of Five Carbamate Pesticides in Human
Whole Blood by QUEChERS-Ultra High Performance Liquid
Chromatography-Tandem Mass Spectrometry

WAN Chaochao' , REN Xinxin?* , CHENG Fangbin' , LU Yufan', ZHENG Jiajia’ , HE Hongyuan'
(1. People’s Public Security University of China, Beijing 100038, China ;
2. Institute of Forensic Science ,» Ministry of Public Security, Beijing 100038, China;
3. Institute of Criminal Science and Technology s Public Security Bureau of Tai'an, Tai'an 271000, China)

Abstract: QuEChERS-ultra high performance liquid chromatography-tandem mass spectrometry was applied
for the simultaneous determination of five carbamate pesticides ( methomyl, metolcarb, propoxur, carbaryl and
isoprocarb) in human whole blood. 10 ng of methomyl-D3 as an internal standard was added into 1.00 mL of whole
blood sample, and the mixture was extracted with 2.00 mL of acetonitrile and 30 mg of NaCl. The supernatant was
cleaned up with a composite adsorbent containing 150 mg of anhydrous MgSO,, 25 mg of N-(n-propyl)
ethylenediamine and 25 mg of Ci3, then the analytes were separated on a ZORBAX Eclipse Plus C;; column
(2.1 mm>x100 mm, 1.8 pm) using a mixture of methanol and 5 mmol * L.”! ammonium acetate solution containing
0.1% (¢) formic acid as mobile phases for gradient elution. Electrospray positive ionization source was used.
Analysis was practised under multiple reaction monitoring mode. Internal standard method was used for
quantification. The linear relationships were found with the mass concentration of the five carbamate pesticides in
definited ranges. The detection limits (3S/N) were in the range of 0.10—0.50 pg « L™' and the lower limits of
determination (10S/N) were in the range of 0.50—0.75 pg * L™". Tests for recovery were made by standar addition
method to blank sample, giving results between 87.5% and 103%, and RSDs (n=6) were in the range of 2.8% —
7.9%.

Keywords: chromatography-tandem mass QuEChERS;

ultra high performance liquid spectrometry;

carbamate pesticide; whole blood
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