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Research on Matrix Effect of Carbamate Pesticide Residues in Soil by Ultra
Performance Liquid Chromatography-Tandem Mass Spectrometry
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Abstract. 15 carbamate pesticide residues in soil samples were treated by accelerated solvent extraction and
determined by ultra performance liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS ). The linear
range of the method was at 5.00 wg/L ~200 pg/L of the target compounds, the method detection limits were
from 0.3 pg/kg to 0.5 pg/kg, the recoveries ranged from 78.9% to 116% , the RSDs were 0. 7% ~15.7%
(n =6).The results showed that 6 standard soil samples from different regions had different matrix effects on the
determination of 15 target substances,and the intensity of matrix effect was affected by matrix type, matrix con-
centration and pesticide concentration.
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Agilent 1290 Infinity II %I ¥ #1 {4 31, 92 [E AB
TRIPLE QUAD 3500 #Y 53 5k Jiz 335 4% , e . 158 %5 B 1
TR (ESI) ;ZORBAX Eclipse Plus C, {634+ (2. 1 mm x
50 mm,1.8 pm) , {1850 BN NI L R G H
BEZEEHE (500 mg/6 mL) , 35 [FH Agilent 2 @] 5 Au-
toVap S8 BRI & WAYL , 3B ATR /A 7] ;Speed Extractor
E-916 7 Jii i 77 2 A, B = BUCHT 24 #]

100 mg/ L (1) J B 5 T3 gk 28 8 on B
BB DU B R SRR L R T L K 2
Ja AL N R B B S AR B A AR LS 1S
o 2 5 T TR 1 2 A M A 24 i 45 W, 100 mg/T g
ZEE— DT MK Z @~ D3 bR il 40, 1
w5 R e VL 2 Ak B A (NSA-1) Jar 6 HE R ) +
(NSA-2) BV 4E 4 2 47 1 (NSA-3) (70 1] 75 Ml 25
o (NSA-4) ) B K BKAE £ (NSA-5) (7
HHOCLLHE (NSA-6) 6 Fft s v L S i, b [ b S )

=7 e Hb 3R ) 3 b 35K Ak A7 B8 A AF 5 T 5 W L
e (A igal) 35 @ Fisher A\ R (Aikal), 35
Tedia 23 v 5 ff 3 1, 8 AT 7E 5 9 47 4 500 C
HES b,
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Foe B A 8 R 5% W B2 R B ) (HI/T 166—
2004) AR K BEORRE LIEE N, BEHEF T
0 C ~4 CHICIRAE,T d o8 LA I, HEBH AR
10.00 g +3ERE 5L FI 3.00 ¢ fik 3 + % F 100 mL [
TR TR A 5 B A 40 mL R 45 A9 2E BOh
(ZE IO IS T L UE ) o 4 25 B & T I i
FNZERAL b, - S B b (R L 1:2) TR
GV VR R B, R IO B 80 °C, AN 4 LA ]
5 min, JEFRREC 3 W, Wik i 80% , &AW I [
60 s, FHEBURAWZE 1 mL &4, A BME-NH
B T E A BB RO Ak o U R AR &
TR E-FR(EEL S D) RABERER R
1 mL,F 0.22 pm JEPUSH A 8 B3 8, RE U
1.3 BBEH

UPLC ; {83 F: #E 35 30 °C, #ERER Rl 1 pl,
WA A BIRFR B 0. 1% By PR K IR W, B
HEE, BEREEVEBLRE )T 9 0 min ~6.0 min,@(B) Ry
5% ~95% {5-4% 2 min;#£ 0.1 min P (B) i 95%
LPETREE 5% A4 4% 2.0 min, DLOE A5 (@35 A 3
7 4 0.3 mL/min, iz 76 [8] 4 10 min,

MS/MS ; Hy 15 55 25 -5 (ESI) , IE 25 5 (ESI + )
B, 2 SO I (MRM) 5 18525 /g [ 5 500 'V
KA, 35 mL/min ; fili {8 7 mL/min; & FF 500 °C ;
5 I E] 20 ms, HABZELER 1,
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Table 1 ~ MS analysis parameters and standard curves for 15 pesticides

M REE SRR

KR w/ PE TR w/

k&Y R CEMS) B F XA 5oy Uy EVEY:E: MEREr (pe-ke™)  (pg- ke )
R 237.0,72.0(237.0,90.0) 31,13 50 y=7.62 x10%x +879 0.999 0.5 2.0
KL, 163.0,88.0(163.0,106.0) 15,16 56 y=7.48 x10%x + 661 0.998 0.4 1.6
W 224.0,123.0(224.0,167.0) 23,13 93 y =261x +504 0.998 0.3 1.2
R R 116.1,89.0(116.1,70.0) 12,11 93 y=1.26 x10%x +159 0.997 0.4 1.6
Woligh 224.0,109.0(224.0,167.1) 26,17 80 y=3.72 x10%x +630 0.999 0.3 1.2
WE R 222.1,165.1(222.1,123.1) 17,29 96 y=1.52 x10%x +219 0.999 0.4 1.6
A 210.1,111.0(210.1,168.1) 11,29 68 y=9.20 x10°x +994 0.999 0.3 1.2
P25 202.1,145.1(202.1,127.1) 19,41 67  y=1.73x10*x+3.74 x10>  0.999 0.4 1.6
B 226.0,107.0(226.0,164.0) 28,13 70 y=1.82 x10%x +345 0.999 0.4 1.6
Bl 239.1,72.0(239.1,182.1) 38,22 90 y=5.18 x10°x +53.6 0.999 0.3 1.2
S 194.1,95.0(194.1,137.1) 22,13 80 y=1.93 x10%x +750 0.999 0.3 1.2
fFT®,  208.1,95.0(208.1,152.1) 23,12 84 y=2.00 x10%x +2.62 x 103 0.999 0.3 1.2
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. MiERE R LR E Kt iR w/ P T IR w/
I =Ny = o8 0 | Y 7
&y R CEM) BT X AT I BV U/ I U5 5 LIS o (pg-ke™) (g~ kg™")
FH AL 226.0,169.0(226.0,121.0) 14,26 76 y=1.71x10*x-1.34x10°  0.999 0.4 1.6
M EL 208.0,109.0(208.0,151.0) 24,13 80 y=1.91 x10*x - 113 0.999 0.3 1.2
e R 400.1,238.0(400.1,91.0) 16,65 102 y=6.92x10%x +211 0.997 0.4 1.6
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2.1 kAL EX B

Fid#l 5. 00 wg/L.10. 0 pg/L.25.0 pg/L.
50.0 pg/L.100 wg/L 200 pg/L [ 15 Ffe 25 4 %
RIbRUE R B, TE 1.3 A W5, Ao 1w B 7
(o) X G v B (o) FE T B 28, S5 SR L35 1,

PAAG I BR 3 ~ 5 A5 (0945 AR I A2 7 2646 H
BEL, TR AR 7 RO 5 R0 AR R 25 S, e IR C
MDL = ¢, -y .00, XS TR BRI, G55 W% 1,
M8 1 W7, 15 Fh 36 IR IR 2 A% 24 1 A HE B
0.3 pg/kg ~0.5 pe/kg, M FHRM 1.2 pg/ke ~
2.0 pg/kgo R FHIE TR UG B bR fE R TR AR 2
Xt 6 Bhbr o - HE AT 3 M 3 A R LK P
(1.0 pe/kg 2.5 pe/kg F1 10 we/ke) 19104 0 d iz
5, B AR KT I 6 vk, 15 B B AR 173
[ i %y 78.9% ~116% ,RSD 7 0.7% ~15.7% .,
NSA-5 fitkr 0 10 we/kg A9 GRS TR WA 1,
2.2 KRB S5

SR FH 2 B A 2 B e SR B s (R S
2l s 7] e R ) e AR 000 ) B e e ek
H 10 b fE Sk F f B T &L N (Matrix Factor, &5 #%
MF) ,MF = B/A, i JA 1 B 53 5| 3 7 4l 55 7] 5 3
JO R T A 0 TR, 2 OMF < 1, T R OR
5 X6 43 AT ) g o g 7 A T AR 5 MF > 1, T 3%
T HE ST 2 SR A4S AT IR R 5 A7 MEF =1, 0 3R OR R
FEAESE RN 1 L YRR R A S O 10 g/mL
B, 6 FA ] e 24 Jot vk B2 (5. 00 pg/L.10.0 pg/L.
25.0 pg/L.50.0 pg/L 100 wg/L Hl 200 pg/L) %
4 F ,NSA-1 NSA-2 NSA-3 NSA-4 NSA-5 fil NSA-
6 15 Ff 4 5 B R MR A< 24 1 Bk 5 AR 4 N R
0.86~1.81.0.87 ~1.87.1.27 ~6.89.0.28 ~
2.15.0.53 ~1.15 f10.86 ~2.08,
2.3 R AR R TR R #OE W % e

MALGER LA 100 pg/ LB, 53 5% %8 15 Fh
HARP)FE 6 FhAS [F] 36 5 b (18 35 S5 R0, A5 H 32 S5
T ST RN (R o SR 3 I, AN T 3 R e 2 )
] — B A 2 52 B 8] A 3 5 2% 10, % F Bt 0
— 40 —

2.0

t/ min

I—RE G 2— KL 30 4—hial; S— K ; 6— %
T—ri A S—FRAE O—W A 10— 1I—SFHE; 12—
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B 1 NSA-S iRt BEFiR
Fig.1 Total ion current of spiked sample NSA-5

( Pirimicarb ) 1K £ & ( Methomyl ) , NSA-1 [NSA-2 |
NSA-4 NSA-5 F1 NSA-6 Xt H: 3 it 24 W ¥ A 0 2,
MF £ 24 0.91 ~0. 98, 7£ 5L B 43 A1 v Al 3 > 22 W% gk
RN R 2 . NSA-4 25 B & 310 i 52 & @i fF UPLC-
MS/MS I ff 1iq i , MF {4 0. 59, 4k NSA-1 #I
NSA-2 Xf 58 Jak (1) 5 53 850 0 AS B2 3, {H NSA-3 Al
NSA-6 Xt v 1/ B H A 5T s AE FH, MF {5 1. 62
117,

NSA-3 XJ 15 F H br i) 4 24 B 18 09 58 ot 1 5
BN MF R 1.4 ~1.63;NSA-5 Xt 15 F H 4x 4035
B AN VE A, MEF 3 0.7 ~0.9;NSA-4 X} 15 Ff
H A5 R 40 8087 , B T 50 /B MF 2 0.59 DLAk,
HA 14 Ff MF JEFE7E 0.9 ~0.99 2 [a], 2y 55 #1111
B s T NSA-1 F1 NSA-2 Xf 15 Fli & 24 1) MF Ky
0.88 ~1.01, FZ 55 il 2500 ; NSA-6 15 F H
PP S 5 0 B R W 4 5, MF #E 0.91 ~ 1,17 2
V], X5 o T A A LA T S ) O Y SR Ak, B
ENERZR /BB 3T WO E- Yok i B AN £ A U NG
Gy HHEXT 15 Fh H AR P 0 3 508 B — 20, A
23 3 WA A8 00 14 R0 A7 7 1 R 5
2.4 R F RS A

43 A NSA-3 1 NSA-5 ], Ho 4 ] — Fh £ 2
SO [ AR 24 it 1 R BE (5.00 pg/L . 10.0 pg/L,
25.0 pg/L.50.0 pg/L.100 pg/L #1200 pg/L) %t
FE TR 520 o 25 R SR W]« 2 R 24 IO A VR AN [+
S (7)o 48 2 % [s) — A 24 %) 2 o S W AN (],
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INE, A 24 Jo ek vl R, R U GT 7 B ) 1 8 A
JHAA 5835, 40 NSA-3 Bk 3E 22 85 45 +
2.5 KRR F R AT R AR 6% vk

24 R 24 I A VAR A R B, 43 301 25 AN [] ik I
eV FE X ) — 2 T b A% H AR i R TN . R
1.2 B3R5, 73 LA S g #EREZR 2 1 mL 10 g
FEMERZ 1 mL 15 g FEMERE | mL 153 557
JREEE NS ¢/mL 10 g¢/mL 15 g/mL Ay 3 57 $ L
O, T3 A — a2 PR B TR B b o A R
25,153 100 g/ L iy 3 57 46 O s A i, 76 1.3
ZMETIE ., 45REM, L NSA-3 il NSA-5 Hy ],
L 5T U B X 1S A AR ) B B A% S A [ R
A, BV JU T A v R R A R U AN X 4% A 24 11
SZ MR B o b T H A RS ] RO A A 2,
JOT O VA R B OR, L MF {E R N, U W A LC-MS/
MS ZHr B ep, BE 5 X H bR B TR RNES TR R
A 410 S A B S 5 o LA R 8 R 5K N (14
A& 24, KR o J5T Mk R B Ry, HE MR (BB, 150 W 6 o
X LC-MS/MS i 17 (B (1) 3 56 7 FH A b 25

LA NSA-5 i HB gl Sy 91, 3 B BT UK R
5 g/mL B, X H 2% 1 56 AL (M fE) 2 0.97,
FW% R B Mk E R NSA-5 Xt F B @ #F LC-MS/MS
A o TG P S Y R O AR T >4 O T Ak
g 15 g/mL &, ME {H & 0. 77, % i & ¥k J& (1)
NSA-5 X H i gl 5L A I dod g 258 o 0 VR

3 £5iE

RSV T A0 7 50 25 BORT A BE 45 & UP-
LC-MS/MS #7736 & , AR MK 6 b vfiE £ ek
A RS 1S Tl 22 e TR TR A 24 B9 6 TRV ok R b
& A VR R A A 24 T A JRE K B R R T A
JOL 58 JBE  TR) — b - XS 15 b e TR TR S AR 25 1Y
e JOT I 5 W) R AR — B 5 R Jo O R R EOK 3 TR
RIS Xk 45 T 4 245 1 2 T A P 5 4 24 Tk ke 2
PR, i NS W 7 AP 4 1 iR A DB 3% 0 TR SE PR
G e, B AR SR 6 S5 DG C AR o ot 2 X T i i R
s RS 0 149 0 ) JBE i by AT R0, AEUAS S T T OR L B R
ftr o R TR BOAE A, AT AR [R) 67 3R A B 2 11
B 5L 0T TH0 , AR A AR X At i A I 25 2R o % 395
Qe - SR A o e AR 25 B A, T 9/ b AR AR R LR

AR KL R B2, I 245 1iT P M 7 9 oF i v R i ARG T )
WEA L o B 5T 45 2R Oy b M v R TP R G 26 Ak 24
H ARG I Y 7 P VA S o M B TR
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