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Determination of Neonicotinoid Insecticides in Water by High
Performance Liquid Chromatography-Quadrupole Linear
Ion Trap Tandem Mass Spectrometry
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Abstract. After centrifugation, 9 kinds of neonicotinoid insecticides in water were rapidly determined by di-
rect injection-high performance liquid chromatography-linear ion trap tandem mass spectrometry. The experimen-
tal results showed that the method had good linearity at 20. 0 ng/L to 200 ng/L of the target compounds. The de-
tection limits were between 2.9 ng/L and 8.4 ng/L. The recoveries of actual water samples were from 81.2% to
109% , and the RSDs were from 4. 1% to 13.9% (n =6). The matrix effect was not obvious. Applying this
method in determining 22 main rivers in Taihu Lake, 5 kinds of neonicotinoid insecticides such as dinotefuran,
clothianidin, imidacloprid, chlorothianidin and thiamethoxam were detected to some extent.
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UPLC-5500 Qtrap 7Y w280y AR €435 £ B DU 20 FF
JTHEAYL , S [ Sciex 24 ) s BEH C 8354 (50 mm x
3.0 mm, 1.7 pum), 3 [E Waters 23 A ; Nylon , PES |
PTFE ,PVDF JE K (0. 22 um), 3 E Agilent 2\ A ;
D3024R By i g0 AL, P E R 2 .

100 mg/L (1)K HUfie B H bk w9 i | bt ook
SR bR A WE PPV | SIE B I 0 bk | g IR A
O ol T R B2 A Ha SR AR TR VA T, v R SR B R B R
HAMRA R PEE M (BG4 , 75 E Merck 28
w221 K .

1.2 H&HRELHATARE

HAGE RS T/KT 0.5 m ZbRAEAKFE, ff
FEAE 40 mL AZ AR, AR TUKATH 4 CF
PORAE,TE 3 d W58 M3 e B 1.0 mL A 5 B
F GC /M ,10 000 r/min B> 5 min J5, R
HLASE I
1.3 MEEH

WA i sh A A b4k B S O iR
0.4 mL/min, ¥ 43 W Sh A0 EL ) @ (B) h 10% , 14 +F
0.5 min, 3.0 min A} J} & 95% , £ £ 4. 5 min,
4.7 min B PEH 10% ,6.0 min 5 50, HERE & FS
20 pL, K 40 C .

BTl WL OmE 5 R B R (ESD); A RN
241 316 Pa; fiff# <}y High; & 7L HL 4 5 500 V;
B IRIRE Sy 550 C 5 mi 55 <N 379 212 Pa; 4 )
IS 344 738 Pag Ky il Jy 2 £ R N
(MRM) s K 2 60 s 1F B R, 40 Be 4,
IR 0.30 s,

LB T B AR B AR R A (IDA) S50 Ry 5 2
k1000 /B 1, 5% A HEBR B (Exclede former
target ions) & Never; 3458 T B 74 (EPL) 944 4>
T84 50 Da ~ 300 Da BB T H il KR
10 000 Da/s; 5 H K% 80 V, 5 AHLEH 10 V,

M HEE N 35 eV, i fERE R B NN 15 eV; 2
BOF MRM 2 50— 3,
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YR JBT 25  IARAE i, AT AL B O i 6 A
AAE &, 0 EL 08 R 0 A O R b B O XL 4
SR 4 Bl UL BT 00 U8 BE AT A BT H ARk A )
TAR IR (41.6% ~119% ) 5600 %5 K, v 1 525 .0
HEATAE b 10040 R A, 7 bR [l 0 % (84, 1% ~
98.6% ) f Al .
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1R i 2l Al o
2.3 MRM A% k4b

A4 O Tl K B 25 A% 7R E ) A 100 g/ L A o
W, E AR T A B TR, ESTIEE T
BN BEAT BB 7440 (Q1 MS) L 15 3 4 — F ) Jit
BIM+H] 7B R E T 5
T34 (Product Ton) , Xf BE 85~ FF 47 4T 04 b 2R, 2
ARG R A R B IR (AR T T
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G3 IAE Ry R VE B RN E BB T SR 22 S
P (MRM) A0 A6 45 31 9 Fl s 40 A 2 % 550 1) ot
TR 28, W 1
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200 ng/L #9 9 Foft 357 A i 24 25% 1R 700 s o4 U 9L B T
PR Iy

#1 MRM &S # 30 q
Table 1 MRM parameters 7
= 20 F
~ EMECGER) BT A RERE  REHRIE Z
Lk X 5% 4 L E/eV u/v H "
Wk st ¢ 203.1,129.1 39 16 ' I 23
(203.1,114.1) 39 12 . L JLJ\ m\ ) . . .
WE bk 223.0,99.0 60 26 1.0 20 3.0 40 5.0
(223.0,126.0) 60 43 i
WE 250.0,131.6 57 22 1=Kl s 2— IR e s 3—WE R s 4—TE s
(250.0,169.1) 57 16 S sk 6—gEk;  7T—HEIUPk; 8—TER bk
9—FME RIS
Nt Fi otk 256.1,209.0 93 29
(256.1,175.0) 93 24 1 9MFEEERBFIFERREEFR
M 261.9,122.0 65 36 Fig. 1 Total ion current of 9 neonicotinoid
(261.9,181.0) 65 26
insecticides standard solution
o5 W Ll 271.2,237.0 60 34
(271.2,126.1) 60 35
FAIE L I i 278.0,154.0 74 13 HEME T3 ~5 A5 H BRI B 09 25 F R
(278.0,174.1) 74 34 . . . .
FES T RARHER 22 S % AKX MDL =1, _, 54, X
E S O 253.1,99. 1 23 36 .
(253.1,126.1) 23 57 SRR R A5 R LR 2, R 2 WAL Y
8 sk 292.0,181.0 74 14 ER BN 2.9 ng/L ~ 8.4 ng/L, 58 & CHAH
(292.0,211.0) 74 30

2.4 FiEMAEIE

R B 50 Bl 10% i WO K W TS T
20.0 ng/L,40. 0 ng/L, 80. 0 ng/L, 120 ng/L.
160 ng/1.200 ng/L [ 9 Ff i w8 3E 2% HFTR S b

P RO R E R (4 A5 B Ak TR AR
R 7K -, T R K R T A 2 A% HRL TR B R 0 5 5K

3 6 ARG A A 2 KRR R
3 A R R P B s GRS (n = 6) L &
R 2,

K2 FEVHERBIIER

Table 2 Method effectiveness verification results

P p— MRS Bl SR o, MR 0.030 pg/L fidrk 0.100 pe/L Jidakt 0.160 peg/L

R (ng+L™") (ng-L™") migz,/9% RSD/% [/ % RSD/% [MILZ/% RSD/%
ik o Y =38.9x +109 0.999 5.4 21.6 88.8 8.3 99.6 6.8 100 4.5
nE bk Y =445x +1 668 0.999 3.1 12.4 81.2 11.8 94.0 7.6 95.1 4.1
e i i Y =44.4x +453 0.999 5.6 22.4 87.6 12.3 91.2 6.7 94.5 5.8
AU Y=111x-40.2 0.999 4.2 16.8 82.2 8.5 108 5.7 98.2 5.2
S Y =67.2x —448 0.999 7.7 30.8 88.1 9.6 109 7.3 99.9 4.8
P 5 o Y =24.5x-43.0 0.999 8.4 33.6 85.4 13.9 108 9.3 98.4 5.7
e Y =91.6x +537 0.999 4.8 19.2 94.6 12.5 95.3 7.3 96.2 5.6
13 of1 Wk Y =600x + 1 393 0.999 2.9 11.6 86.0 10.7 108 7.5 99.2 4.6
1Bt 15 Y =74.5x +253 0.999 5.2 20.8 88.2 12.5 91.3 5.3 96.5 4.8

FH 2% 2 PRI, T AR 2K A% HL 5 Y 1 24 Tl i
Ky 81.2% ~109% ,RSD g 4.1% ~13.9% , %
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FEJRAN (ME) J24E 5 i T4 5 H dnfk
AYE g B TR R I O R L Y R K
MR K AE Sl 5 X 4, g3 i BE ) 20. 0 ng/T
40.0 ng/L,80. 0 ng/L, 120 ng/L. 160 ng/L #l
200 ng/L (1456 5 A 2 F0 s 700 il 4R o 3 T 40
HFAX ME = (5,78, -1) x100% (Hh,S,
FUS 43 59l 32 715 B 0t A o T 28 0 i 700 b o it 2 1 A
) o G5 R K S A IR A K LR K ME S
~18.6% ~12.4% A+ F -20% ~20% = [a], i} B
R it B A4 AN Y
2.6 K#AETEANHTEEN

BT 5 B 75 15,2020 4F 10 X 22 % 3
BRI EFE S AT R, S5 A, 9 BRI
B2 A% HUT I B H Pk A W oh fhe | SR g i R g
HURAN LAY 5 BRI AR B2 R B A A A [ R A
oA sk o 4.2 ng/L ~88.3 ng/L, ¥ i R
J9100% oMLY A P 25 i 4 i A KT
(RKLH ~ 1 022. 2 ng/L) Fl B (R 6 i ~
43.43 ng/L) v 9 Py M B S ORI 45 R, K
7 BN ] =R I T R 1 S S U Rl
A T HAR K-

3 45iE

G55 R WU S K BT 0 A O T BT A R 2 R
FRUAEAE , SR I L4 0 R A € 2 P B 1 B 3 I
JoE T V5 PRI E K O bR R R S R R %y
T Ak PR A R DL R SORE v L  ad EPT 3
26 Xk S AL B P AR i R A P A P B, AT R R T
DK B IR DR AP B B T A A R RR A
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