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Simultaneous Determination of 11 Neonicotinoid Pesticides
in Drinking Water and Surface Water by Automatic Solid-phase
Extraction—Ultra Performance Liquid Chromatography—Tandem

Mass Spectrometry
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(1. Sichuan Center for Disease Control and Prevention, Chengdu 610041, China; 2. West China School of
Public Health and West China Fourth Hospital, Sichuan University, Chengdu 610041, China)

Abstract: An analytical method was developed for the determination of 11 neonicotinoid pesticides
in drinking water and surface water by automatic solid-phase extraction combined with ultra perfor-
mance liquid chromatography—tandem mass spectrometry. The samples were purified and concentrated
using an HLB solid-phase extraction column, separated on an Accucore™ aQ) C,, column (2. 1 mm X
100 mm, 2.6 pwm), and then detected using positive-ion electrospray ionization coupled with multi-
ple reaction monitoring mode. Quantification was achieved using internal standard calibration. The
results showed that 11 neonicotinoid pesticides exhibited excellent linearity, with all correlation coef-
ficients(r) above 0. 999 5. The detection limits of the method were 0. 015 0-1. 50 ng/L, and the lim-
its of quantitation were 0. 050 0-5. 00 ng/L.. At different spiked levels, the average recoveries in
drinking water were 83.2%-117%, with relative standard deviations (RSDs) ranging from 3. 9% to
13%, and the average recoveries in surface water were 92. 4%-111%, with RSDs ranging from 3. 5%
to 14%. The method was successfully applied to the quantitative analysis of 11 neonicotinoid pesti-
cides in drinking water and surface water samples collected from Chengdu. Thiamethoxam, imidaclo-
prid, clothianidin, acetamiprid, and dinotefuran were detected at varying levels, with concentra-
tions ranging from 1. 18 to 148 ng/L.
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Table 1~ Physicochemical information on eleven neonicotinoid pesticides and five internal standards
Molecul.
Analyte CAS Molecular formula ° e.cu a pKa Chemical structure
weight
IMIT (5ZER ) 105843-36-5 C,H,CIN,0,S 261. 69 10.72 o
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Molecular .
Analyte CAS Molecular formula . pKa Chemical structure
weight
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Molecular .
Analyte CAS Molecular formula . pKa Chemical structure
weight
FLU-D, (MR IGER-D,)  2732873-32-2  C,HCID.F,N,0,  293.71 -16. 06

VaRw
0 >&
D F

F

DIN-D,(WEHifi-D,) 2934813279 CH, D,N,0, 205.23 12.6
0, H
NY e

D
THM-D, (Mg BE-D,) 1294048-82-0  C,H,CID,N.O,S  294.73 31.01 o
N
)£>_\ /
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CLO-D,(WEHL D) 1262776-24-8 ~ CH,CID,N.0,S 252.70 11.09

ACE-D,(WE Hk-D;) 1353869-35-8 €, H,CID,N, 225.69 25.00

CH,
o Ny =
1.2 XWHE

1.2.1 EEmRE  RAEENMEH 1 LERER DB, SREERTI AN 0. 1 g DUIR IR, Bl 5 264 T
R o MEECSCHT T R R T KA A R KA S, ARE R GEAG S R, 43 S AESR X P R B AT 1 8 A
SRAEA, FETTBAT B O R, SRAEESMIBE N [ km, SREESNEWME L,
1.2.2 FREBGAIEH 50 WL TR I 28 R 25 bR (100 me/L) Wi &, SRR RE, L)
10 mg/L BIRSARMERE AT, T-18 "CORME . AN, F FE AR AR RER 100 pe/L I TR G R i L
43 MIFREUE & DIN-D,. THM-D,. CLO-D,. ACE-D,[E{ActkriflSh, FH R AREC % 1 me/mL (4 [5]
DL WFRPARE R, T-18 CIRAF. W R E R 4 Fh[E) 07 2 bR BAbRGE A6, P ISR PR I o),
10 mg/L IR NARPREERE 870, T-18 "CORAFE . (I, FRE S 10 me/L BTR A W ARPRIERS 25 R
FLU-D, WFRFREEEIR (100 mg/L) , I HEEAGRR A 100 wg/L 19 5 FRIE A P bRbRiE i
1.2.3 HMBETAE B LAKFEIMA S0 nLiRS Wﬁﬁ@@m@Umpyn/@méE@@ﬁ%m&
Wb 55 %, BARPTER . Oasis HLB B AHZEBUEMK K2 10 mL B I’f%ﬂ 10 mL B4 K IEAL IS
6 mL/min FAE1 L, FH 10 mLABA/KMGEALTG:, H 10 mL HE-2 5 ( , VRRR ) PR, ’Iﬂ‘(%ﬂfﬁ(ﬁl
145 CTFARZEIR T, A1 mL 10% PR KIETE %5 L6 500 t/min 50 5 min, Exﬂf%?ﬁL“%’fﬁo
ST HUFKAES, £20. 45 pm /K RIMFLIE IERHIRIG , BRI bR LR P BRGHA TRE a3
1.2.4 UPLC-MS/MS &% Accucore™ aQ C, 354 (2. 1 mmx100 mm, 2.6 wm, 3E[E Thermo Fisher
vw]) s AR 40 °C; P 0. 2 mL/ming BEFERS wL; JahAH: LLE 0. 05% HIR -2 mmol/L H 4R 1) K iz
WA AR, LA 0. 05% HR-2 mmol/L HITRERN H R WA BAH ;. RABREEVENE: 0~2 min, 10% B; 2~
4 min; 10%~60% B; 4~7 min, 60%~90% B; 7~9 min, 90% B; 9~9.5 min, 90%~10% B; 9.5~12 min,
10% B
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Fig. 1 Water sampling sites of Funan River
%2 MRMAEF I RESH
Table 2 Mass spectrometric parameters in MRM mode
Compound Parent ion(m/z) Product ion(m/z) Collision energy/eV S—lens voltage/V Internal standard
DIN 203 114", 100, 112 10, 14, 15 48, 48, 48 DIN-D,
FLU 289 126", 99, 90 18, 41, 37 89, 89, 89 FLU-D,
THM 292 2117, 132, 181 11, 19, 22 63, 63, 63 THM-D,
IMIT 262 1817, 122, 95 14, 29, 40 64, 64, 64 CLO-D,
CLO 250 1697, 113, 132 13, 26, 16 49, 49, 49 CLO-D,
IMI 256 2097, 173, 175 17, 35, 18 52, 52, 52 ACE-D,
NIT 271 126", 224, 237 28, 14, 17 78, 78, 78 ACE-D,
ACE 223 126", 99, 90 20, 38, 33 72, 72, 72 ACE-D3
PP 367 1267, 281, 337 34, 16, 19 85, 85, 85 ACE-D,
THA 253 1267, 99, 90 20, 40, 36 85, 85, 85 ACE-D,
CYC 323 126", 248, 276 36, 22, 17 74, 74, T4 ACE-D,
DIN-D, 206 132°, 115, 117 11, 17, 12 49, 49, 49 -
FLU-D; 294 1267, 91, 127 24, 38, 14 81, 81, 81 -
THM-D, 295 2147, 132, 184 11, 23, 21 65, 65, 65 -
CLO-D, 253 172°, 113, 132 10, 26, 16 62, 62, 62 -
ACE-D, 226 267, 90, 73 19, 32, 50 66, 66, 66 -
*quantitative ion
AS \A
2 ZR5R
2.1 BiEFHNmL

K H Accucore™ aQ C 43 (2. 1 mmx100 mm, 2.6 wm) Mo HrkE",
W, 5587 PIFh i s A A 200 11 Pl M 9 288 e 24 0 1 A

HEM:(n=6) 1

B/
Al

Bl 10 pe/L HYIR &
M. % A 82 mmol/L

b fli
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IR 0. 05% UK -5 2 mmol/L WHRERHY 2 224
2 2 BN B

0.05% HI IR HI i, % B A4 2 mmol/L HI R £ 1)
0. 05% HI R /K- H RS, fniE 200, SRHMER A
i, & e Ay T R ) A bR iR 22 (RSD, n=6)
P FRREAS . Xt TAERG VR f ek, Akl Y
A HURIAG pH (B2 b e B (s — 50, TN T

RSD/%

B RIS HRE T TR | .
M. BRAAES Y RSB EE-E A 2] .

bR A+ S 175 B 25 (B8 Zt ), &
PR H 4 mmol/L B R EZ A 0. 1% B R /KI5 7 - Y
BEAE AT A S 22 1 RSD &8k (515%) , M o

)
/

IN NIT THM CYC IMI CLO IMIT FLU ACE THA IPP
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RMIIININ
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A& H T AR S TERR P BA FE b R 4 1 2 TR AS Analyte
FaETE, MAEFEED A FEWKENH B B2 REESAT 1 RET 2 AR 2508 m B A AH R brifE
FH o [ SR S e 38, 1 58 W BAE 83 S /K2R T2 (n=6)

. . - Fig. 2 RSDs(n=6) of peak areas for 11 neonicotinoid
25 3 =N /T\“ 3 DA =1k N
77 *quzg@ E/J /—\EE’*\‘L@UB% gL &Kﬂa T*H m E,J i pesticides under different mobile phases

ij*ﬁ[zu o .lH: 5 ZISB}%&T%'M:%E\ A 'ﬁzjl‘j'{}ﬁsz*H ° A: water containing 0. 05% formic acid and 2 mmol/L. ammonium for-

L] == Ty A2 S mate—methanol containing0. 05% formic acid and 2 mmol/L
2.2 E 1.5 Z"EEXZK 14: Eg{t{{ ammonium formate; B: water containing 0. 05% formic acid and 2
2.2.1 IEI *E Z%EX/J\ *f H"] J‘i&,& ttﬁ? Agilent Bond mmol/L. ammonium formate—methanol

Elut-C , (500 mg/6 mL) . Oasis HLB (500 mg/6 mL) .

Waters Sep—Pak C,,(500 mg/6 mL )l Oasis WAX (500 mg/6 mL) [ FHZEHCIMEXT 11 FHr sk 25 & B ReR
VRN . ZEREOR, Oasis HLB/MEXS 11 RN RGO EE, DIN th FARMERSE, fEHAR 3 Fh/ME EIL

FTCORER ;s Oasis WAX/MIEIERER TR -G 200 55 BH 25 1SS SRR 8], X NIT . CYC SR8t &9

PREAEES s 1 RHTIH B AR 25 AR P 22 5k, AR PRI DIN, NIT, THM, CYC. CLOTEPIFHC,

/N B PREBZEOCRIABIAR s W) HLB /NFE A IEDEE i RISV 1) - SRR AN R AR 1) N-Z 4 FE R e T 5%

B, VT [FOREE SR Pk BRI &G . LREF IR, HZEHE Oasis HLB M A A B/ & FEK

W LR B AR 2

2.2.2 BEBAFEIEE (] Oasis HLB/MERE 1007 223 Acelone

. ) . K Methanol o )
FTEAHREEC , Z4E T W, WiEE ., WEE-2 %ﬂhhllluw
Y 2 1! acetate ,
(1: 1), ZEMZERZER S FEFRAS 1ROEEI sof B
RARAGHPEMIFER . ME 3R, ZHEX 11 Fpg _ i d

BABSE A 25 0 BE SR W) B 25, iR /N T
30%. i H PSEEE, NIT HCYC (9 i T
20%; i iR ERF, NIT, CYC. IPPAYYER  — 40q
PIETF 10%; M2 T, HEEAERE-ZE 1) |
(VR I, A - ZR5 (1 DAERBEL 27
Vi RUE BRI R, CYC ([ iR S gfi
IMIT Al FLU 89 [ 5 R K F 40%, THM B9 B2 K 0=

DIN

Recovery/%
=N

i

S

W72 7 R

; B
' A '

N N N:
CLO IMIT FLU ACE THA IPP

AN 2N

F50%, HAHER R R T 60%, Hi CLO Analyte
{0 IR T s 8006, M 57 F A B ke b i 3 ANIEPEBEA RS 11 R R Ak 2

IR B S (n=3 )

= VYR I [ i D K e 8 *EP%E‘}CIEW%ZQ Fig. 3 Effects of different elution solvents on the recoveries of
24, Wk L @‘ZH?( 1:1 )1’!3?9‘{5'6}3}'6{%3??'1 iEi0] 11 neonicotinoid pesticides(n=3)

BISCHCR AR . BRI, ASCGRBEREE-Z 05 (1« DB,
2.3 FESHER N

BT, EEKHKRZMEHEMES, HOIEEFICR, T KRR i 2 7000 s —
i, (EIRREK TARREE) (GB 5749-2022) " ifilE, KRR iiEE S &8NV AE0. 05~2 mg/L L[
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WL KRS S S AR 0. 3~2 mg/LyB I N o ARSEIR SR T 5 5 B SO T I R 2 R 2%
SRS, TR SR EE S #10. 0.05, 0.10, 0.20, 0.50, 1.0, 2.0, 3.0 mg/LI#4AK Y, A
11 RbSH I BB AR 25 TR A bR I T L R M 10 /L, FEAH )Y R A AR BUSR A 2 S AN [) i s Sk
FEXH IR B 200 . 25 B R, NITHI FLU 7E7K o 2 Uk BE A 0. 05 mg/L I BRI T J7 At R, 4]
AIRE & T 5 B AU A R R T PR R I B BB K i 2 AR BE RGN, DIN . CYC e Bt 1A
R, HAxeRhaziff @ ismisA, Wik, EREKRFER, HULBEMNG REFEFERRARS, f#
EAE SR 2 S0 2 K I Bt 1) P R A e A 3 YA 2 i s &R AR RN, AT AR A R ARG I 45
KGR E% (EIHR B KFRERIS 7)) (GB/T 5750-2023) HHEER™) ) 3 T & A M AR K K,
SRR R FH KRR INO. 1 g BTN IR
2.4 ERIMA

AT AEFESE SEAT. BB 0 R mNIEETI R E T, AT K
B BOAE DG (T 5, AHZSARE ST & B 11 R 2 AR 24 1 1 Rk rp i) [l Wic e 34 /N T R ik v i Il i 2
FHERNSCR 53950 4 22. 3%~46. 0% 1 34. 0%~71. 0%, A G AR 35 2K FH AR St b o] BE A7 AE S8 iR a2 o 24
PR R T s, SECH PRI & FARCRFEAR, BTSN, MK i 3t TR
SRR 2, B ONE R, WL, A ORERINGE RA T AT ST R A P RRI S SRR S Y
L1 FBHH I R 230 T8 &
2.5 trAEMZ%. FEKRHRMEE TR

Bt 0. 100, 0.500, 1.00, 2.00, 5.00, 10.0, 20.0, 40.0 pg/LIRSIriERINER, NIRTTRIK
FEYIAS we/Lo $RHE “1.2.47 S Wit i, DA% B bR B i S B R AR bR (v, pg/l), &
BT T RPN RR () 22 bR 2, 45 207 R G R 8 Jrikke thR (LOD) 5@ & TR
(LOQ) 43 558 A s i J57 AR g 3 43 KL RN 7 R 10 (5L ZRM PR B IO BE . 45 SR A& 3 s, 11 Ab
PRI R ZGES A R BIRBETE B N R X R R IF, M RE () ATF0.999 5, LOD H0.015 0~
1. 50 ng/L., LOQ >4 0. 050 0~5. 00 ng/L, FrufEfa & WLE 4,

%3 HEPALSPIRAIRER | R, ASE R R RAE B TR

Table 3  Linear ranges, regression equations, correlation coefficients, LODs, and LOQs of target compounds

Compound Linear range/ ( ng* LY Regression equation Correlation Drinking water Surface water
coefficient LOD/(ng-17") LOQ/(ng-17') LOD/(ng:L™") LOQ/(ng-17")
DIN 0.500~40.0 y=0. 089 7x—0. 005 0 0.999 9 0. 600 2.00 1.50 5.00
NIT 0.500~40. 0 ¥=0. 181 0x-0. 010 7 0.999 9 0. 600 2.00 0. 600 2.00
THM 0. 100~40. 0 ¥=0. 274 8x-0. 002 2 1.000 0 0. 150 0. 500 0. 300 1.00
CYC 0. 500~40.0 ¥=0.479 2x-0.316 5 0.999 7 0. 600 1.00 0. 600 2.00
IMI 0. 100~40. 0 y=1.214 7x+0. 020 2 1.000 0 0. 060 0 0.200 0. 150 0. 500
CLO 0. 100~40. 0 ¥=0. 264 6x+0. 0359 0.999 9 0.1500 0. 500 0. 300 1. 00
IMIT 0. 100~40. 0 ¥=0. 321 0x+0. 050 2 0.999 7 0.060 0 0.200 0. 300 1. 00
FLU 0. 100~40.0 ¥=0.903 6x—0. 140 3 0.999 7 0.0300 0. 100 0. 300 1. 00
ACE 0. 100~40. 0 ¥=1.932 9x-0. 302 8 0.999 9 0.0150 0.0500 0. 150 0. 500
THA 0. 100~40. 0 ¥=2. 047 9x+0. 071 9 1.000 0 0.0150 0.0500 0.060 0 0. 200
PP 0. 100~40. 0 y=0. 881 0x—0. 140 0 0.999 9 0.060 0 0.200 0. 150 0. 500

2.6 MEWERSEMIRERE

TEAE TS R KA K T 23 AU INAS R B KPR S AR, B IIbRIR EE A 6 AT R
THRCER AR EICR A RSD ., 452K MK 4 PR, B RAKFIHLZE K b 1) ~F 3 bR D 28 53 51 A 83. 2%~
117%F192. 4%~111%, RSD 73514 3. 9%-~13% 1 3. 5%~14%.
2.7 KEREFRNE

SR AR J7 1% iR T DX 2 AN AR RS /K FRF R 17 AR KR SR TR, 45 3R 5 7R 2 N AR A KA
mn PR THM , IMI, CLOFIACE, JiEikE A 1. 28~24. 9 ng/L; 17 MHUF/KAESH DIN, THM, IMI,
CLO FI ACE IAZ I #858 100%, BT EEA 1. 18~148 ng/L, HATHTMHB R 250K BT iR IR
DL HY ) 5 PP 828 e 24 H wiTE 2 BRAE N R 25 i s b S T, R B RH Y . BRI A
ARG ) FEEEFN2E . 255 A RAE RN ZE SR, R T KA v B MR 2 A 24k B 2 LM Y 199 23 )
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GyATZES:, B RAT G (S4~SO) B IH B2 A 24 S B X 2 v T IRF T B R i (S10~S17) o ]
BRI A J5 B BT ] B SRAF it (S1~S3) ¥R BEUH AR T R Tl b i o i TRFIT BRE v, A B TRT K
LG HT DR AR 28 () Tk BEAALARRAE o b, AR R 2 AR 24 R B A i R RAE AL (N S8 . S9) B A F
& HANE B KRBT, XD R 255 3l n]RETERE i B A2 i Ve R 2k
N K

100 513 1001 As
- THM-D, 504 CLO-D,
0 0
100- 8 100- A
|
50 J FLU-D, 504 /‘. DIN-D,
0 0 J\..
100 3‘?8 100 5'74
5o o 504 y P
\ |
0 LA 0 L
5.78 5.66
8 1001 8 100
S ACE g IMIT
§ 507 k £ 50-
E E
2 a0 2
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Fig. 4 LC-MS/MS chromatograms of mixed standard solution(10 wg/L)
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Table 4 Average recoveries and the RSDs of 11 neonicotinoid pesticides(n=6)

Drinking water Surface water
Compound = = = =i
Spiked/(ng-L™") Average recovery/% RSD/% Spiked/(ng*L™")  Average recovery/% RSD/%
DIN 2.0 90. 0 8.7 - - -
5.0 108 7.2 5.0 95.6 9.6
10.0 89.8 10 10.0 105 6.2
NIT 2.0 101 7.9 - = -
5.0 107 12 5.0 109 9.1
10.0 117 6.6 10.0 111 7.4
THM 5.0 104 7.6 5.0 95.0 6.5
10.0 108 9.2 10.0 101 4.1
CYC 2.0 83.6 9.8 - - -
5.0 96.7 5.3 5.0 93.2 5.6
10.0 87.4 4.8 10.0 108 8.0
IMI 1.0 85.3 6.3 - - -
5.0 83.4 7.1 5.0 97.2 9.0
10.0 89.6 8.3 10.0 108 7.7
CLO 1.0 104 13 - - -
5.0 96. 1 8.9 5.0 96. 8 14
10.0 98.9 4.1 10.0 93.6 11
IMIT 1.0 83.2 4.3 - - -
5.0 91.2 5.6 5.0 96. 6 8.0
10.0 95.7 3.9 10.0 97.6 9.5
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Drinking water Surface water
Compound - 5 : I
Spiked/(ng-L™") Average recovery/% RSD/% Spiked/(ng-L™")  Average recovery/% RSD/%
FLU 1.0 113 8.7 - - -
5.0 97.3 5.5 5.0 92.4 7.1
10.0 94.2 4.7 10.0 92.8 8.5
ACE 1.0 103 5.2 - - -
5.0 96. 4 7.7 5.0 94.1 8.8
10.0 96. 6 8.1 10.0 102 14
THA 1.0 88.6 6.1 - - -
5.0 97.2 7.7 5.0 99.1 9.6
10.0 93.7 5.8 10.0 97.1 12
PP 1.0 98.3 4.4 - - -
5.0 98.3 5.9 5.0 98.2 3.5
10.0 102 4.3 10.0 103 4.8
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Table 5 Comparison of determination methods for neonicotinoid pesticides in water

Method Amalyte Num.bejr of Sample type LOQ,/I Average re-  RSD Dete(.:ted pesticides Ref.
pesticides (ng-L™") covery/% 1% in samples
SPE/UPLC-MS/ DIN, NIT, THM, CYC, 11 Drinking water  0.050 0~5.00 83.2~117 3.5~14  DIN, THM, IMI, This
MS IMI, CLO, IMIT, FLU, and surface water CLO, ACE study
ACE, THA, IPP
Direct injection— NIT, THM, CLO, IMI, 9 Drinking water 2. 00~50.0 90.5~101 1.3~5.0 <LOQ [16]
UPLC-MS/MS  IMIT, ACE, ACE-DE,
THA, FLO
DLLME-UPLC- ACE, CLO, THA, IMI, 7 Surface water 50~200 75.3~116  2.7~10 IMI, THA (4]
MS/MS IMIT, THM, SFX and ground water
SPE-LC-MS/ DIN, E-NIT, THM, 8 Waste water 0.8~4.8 82.6~94.2 3.9~9.4 DIN, E-NIT, [18]
MS CLO, IM, IMIT, ACE, THM, CLO, IMI,
THA IMIT, ACE, THA
Direct injection— CLO, ACE, IMI, DIN, 8 Drinking water 3. 12~5.92  88.9~106 2.2~12 - [17]
UPLC-MS/MS NIT, IMIT, THA, THM
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ARSCEENT T RIS e AR TR R K IR K 11 Rl 2 A 245 ) SPE-UPLC-MS/MS 43 #7771k, &
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B4 s DU 17 K 9 O 1= 8 AW e 5% N R ¥ 1Sy e N Ny s = W S (ST SN SR G |
R SR, T EE THRARE 0. 050 0 ng/L, i3 F T IE 4K H AR 327K Hh £ Flis S 2%
A 2ER R BRI RGN, BT REA N TR, S KB e A 24 G H R A XU PEAS SR T D
FFARZHE, RIS n] A /K SR bR ) ) E S 2%

Sk

[1] Hua L., Zhao DY, Wang HN, Wei T. Water Air Soil Pollut., 2023, 234(2): 129.

[2] Lei W], GuoJX, Liang X, Wang HT, Qi W X, Mao Z, HeS L. Environ. Pollut., 2025, 386: 127269.

[3] Luo W K, PutriZ S, SatoT, Yamamuro M. Sci. Total Environ., 2026, 1013: 181250.

[4]  HouXR, Tong KX, ChenH, Zhang HY, ChangQ Y, LiXY, LiL, Xue X J. J. Instrum. Anal. ({5830, THUE,
WRKE, SRULHE, WX59&, Z5HHRH, 2%, BEWRAh. e ATIRAR ), 2024, 43(5): 738-745.

[5] Wang X, Zhang WY, WangM, MaY Q, Han Y Y, Deng B, Gao M F, Tong J R, Shen S W, FengD S. Chin. J.
Anal. Lab. (ERE, sR4E1H, £, SHUE, #H2528, B, &EmlE, ®aR, Wi, #4574 ik,
2023, 42(7): 897-902.



VL BHSE: 4 Sl R R i R (033 — B B e 32 ] s 00 5 A 6 B /K S K b 11 Fbsfe
5501 T2 24 1909

[21]
[22]
[23]

[24]

[25]

GuoL.Q, LiuY Q, WangL, LiK, XuX/J.J. Instrum. Anal. (354L3%, XUK5E, Fi, 2580, HBEA. 200t
) . 2022, 41(12): 1773-1778.

MalJ, Jin Y E, Zhou J X. J. Instrum. Anal. (Fhzity, &M, FAREM. 0 ArMHR242), 2024, 43(8): 1257-
1264.

XuMM, ZhangZ P, 1iZY, KanSY, LiuZ X, Wang D S, Liu Q H, Zhang H. Sci. Total Environ., 2021, 773:
145582.

ChenQY, ZhangY Y, LiJH, SuGY, ChenQ, DingZ, SunH. J. Hazard. Mater., 2021, 413: 125235.

Ajermoun N, El Haddioui L, Berd A, Laghrib I, Farahi A, Lahrich S, Bakasse M, Saqrane S, El Mhammedi M A.
Pedosphere, 2026, 36(1): 165-185.

Honatel F K, Conte M A, Garcia CS, Arbo D B, ArboD M. Toxicol. Res., 2024, 13(5): 1-9.

Han W C, TianY, Shen X M. Chemosphere, 2018, 192: 59-65.

GB 2763-2026. National Food Safety Standard—Aximum Residue Limits for Pesticides in Food. National Standards of the
People’s Republic of China (£ 42 [E RARiE B G R 255 R R AR & . Al N RILFIE [& R bRifE).

GB 3838-2002. Environmental Quality Standards for Surface Water. National Standards of the People’s Republic of China
(b F AR IRBE bt . e A RN [ S bRif ).

GB 5749-2022. Standards for Drinking Water Quality. National Standards of the People’s Republic of China (A= 35EKk H 7K
TAEbRIE . A\ BRI [ 2 bRifE) .

Jiang Y, Chen Y L, Zhao Y M, Jin W, Dong SM, Yong L, LiY X. J. Prev. Med. Ind. (YL.IH, B&MEE, MUK, 4
5, #EEB R, ZRO8. TR BRSSO ), 2023, 39(12): 1513-1519.

WuY, Mal, XiongZ H, HuangD Y, ZhangM S, Yang X R, Cheng L, He SH, Lin H. Sep. Sci. Plus., 2024, 7.
€202400009.

Wang HT, LiHY, LuQW, HeS L. Chin. J. Chromatogr. (EH3E, 5%, WEMh, MLk @ik, 2024, 42
(9): 856-865.

Kang D, KimJ Y, Jang H, Mok S, Choi Y, Lee SH, Park TJ, Kim S D, Moon H B, Jeon J. J. Hazard. Mater.,
2025, 498: 139642.

Chen DW, GaoJ, LiB, ZhuP, Yang X, Zhao Y F, Miao H. Chin. J. Anal. Chem. ([5iK)E, Wik, Bk, &,
Wik, B0, B TS , 2014, 42(4): 579-584.

BiJ, RenJ, Zhao Y F, Chen D W. J. Instrum. Anal. (2%, (B, B =0, BRI . 08riR2a4), 2021, 40
(9): 1318-1327.

WuY, HuangD Y, XiongZ H, Yang X R, Cheng L, He S H. Mar. Environ. Sci. (5%, #P1Hy, RESE, Hirds,
e, Bty HERGIRI), 2025, 44(3): 462-470.

GB 5750-2023. Standard Examination Methods for Drinking Water Quality. National Standards of the People’s Republic
of China (AEJE AR IR bRIEERG S 7 ik . v A N LI [ ZEbRife) .

Wang H S. Seasonal Distribution Characteristics and Ecological Risk Assessment of Neonicotinoid Insecticides in Water of
Poyang Lake. Wuhan: Huazhong Agricultural University (220 . T BH B KA HT DRSS AR 25 245 PE 0 AR AE 5 AR SR
REpEAY . U0 fefl RS) 2023,

MaL$S, YinY, Wei LT, Shan Q, Dai X X, LiuS G. Chin. J. Anal. Chem. (5N 75, FE, BREkE, ATy, EinE
Jik, KB HTE), 2025, 53(8): 1352-1361.

(FTEHHE: T %)



