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Simultaneous Detection of 28 Pesticide Residues in Drinking Water
Using Online Solid-phase Extraction—Liquid Chromatography—
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Abstract: Online solid-phase extraction—liquid chromatography—triple quadrupole mass spectrome-
try was established to simultaneously determine 28 pesticide residues in drinking water. Three solid-
phase extraction cartridges, namely, hydrophilic-lipophilic balance (HLB), C,, and weak anion
exchange (WAX), were compared based on adsorption mechanisms, and HLB was identified as the
best extraction cartridge. Extraction parameters were optimized via single-factor experiments, and
the optimal conditions were determined as follows: water sample pH: 5.0, sample loading volume:
10 mL, sample loading flow rate: 2 mlL/min, and elution with 90% acetonitrile=2 mmol/l. ammoni-
um acetate—0. 1% formic acid solution at a flow rate of 0. 2 mL/min. The methodological validation re-
sults showed that the 28 target compounds exhibited good linearity within the range of 0. 025-10 pg/L
(r20.9979), with the limits of detection and quantification being 0. 003-0. 010 pg/L and 0. 012-
0. 040 pg/l., respectively. Recoveries at three spiked levels ranged from 80. 3% to 114%, with rela-
tive standard deviations of 1. 4%-14%. The method was applied to analyze 20 drinking water sam-
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ples. Acephate, bentazone, 2, 4-D, acetochlor, and chlorantraniliprole were detected at relative-
ly high concentrations, whereas the other target analytes were observed at low concentrations. This
sensitive and accurate method is suitable for the simultaneous analysis of 28 pesticide residues in
drinking water.

Key words: online solid-phase extraction; liquid chromatography—triple quadrupole mass spectrom-

etry; drinking water; pesticide residues; multiresidue determination
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1.1 2. #R5EKH

Triple Quad 5500+ i R (4 1 — = EPUARFT BUE (X (UPLC-MS/MS, SE[E AB Sciex 2 7)); 42 H
ATEL WA AR 6 (AR LI PH AR 2] ) .

TEZE SPE#: HLB#:(2. 1 mmx30 mm, 30 pm) . Oasis® WAX Online column (2. 1 mmx20 mm,
30 pm) . C (2. 1T mmx20 mm, 30 wm) Y0 ML BHEA R A E P25 40 H4E: Kinetex C 4
HEAE(100 mmx2. 1 mm, 2.7 m; Z[E Phenomenex 2 H) ), 0. 22 m BRI s (S5 ] Agilent{/}ﬁj)o

FRUES:: FREEIR RZR IR A PREZRL(1 000 pg/mL) : BFGHI AN . BORE . SRR B . F
AR BRMUDR . REIR . RUARIR . SPTANR . RORDR . SRR . SBEDR 11 RME S SRRREIR SR
HEVE W (1 000 pg/mL) : BALFE KRS . SE B, 2, 4-0 . 35 RH . HEORE; o P HLBEIRbRIE W
(100 wg/mL) : CLFRFCHCR . H9E0E, SRR WEEM G . SRimimk . Meim; VR, Rk, S5t
W OIREEENR . SR R . B BT 000 we/mL) o 9FPIEINIZE NFRY (32174 100 pg/mL) = AL4E L MBEH
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WD, KFAA-D,. 2, 4-1H-D,. WWHE-D,. FHFE-D,. HWEMTIHE-D,. LHHIE-D, . FIM-D, .
IRSGHIR-D,o Lo bRiE S S AR B b it 2 il s AR AR AR 55 A PR 2 1)

{6, I (MeOH) . Z i (ACN) M35 E ThermoFisher 725 fAiG4i I . Z R0 H 32 vabk
HARBHEA R AT A4l L-PUR R B _Fig 2 kA RPHEA IR AR ek ainhig . S i
HEMER AR5 5200 /K A e G 105 “CEAK,

PHGE RIRbR . SPAREW, HHELR R, B S B i ik S A 1 pe/mL BIR S hriEfE
B FRERCH] | we/mL BTRAWARMERT, T4 CTFEDEMRAE. WA, BuUKE = =00 RiEE
B, FKZB R, BeHl i Wk 4 0. 025, 0.050, 0.250, 0.500, 2.50, 5.00, 10.0 wg/LH %
FUbRHE TR Z R SER P I 0. 05 mL 1% PLIR ML BRIAT, H 20% MFRiIA VAT pH =£5.0, H
IKEZRZE 100 mL, #5347,

1.2 HmEE

FEI CHER IR K PRERE 30 J7 1 KRR REES (R TF) (GB/T 5750. 2-2023) " I BLK, REZFEA
BT R AR T8 204 Bk KRR S . B B 100 mL K FEE TAZ IR T, SZRIIIAN 0. 05 mL 1%
PR MRS WL, FF H 209% BRI B S mol/L E LA AT pH 5.0, T4 CHEEHEEIAAF, 24h
WS T
1.3 tmiishiE

SIMTET, CKEbRUE ARG S LR AR B T =0 TP 30 min, FEOES)E, HETRRSEL20 mLAE S
B, MN10 pL 1 pg/mL RS WARE S, WHEIR2)2 min, £20.22 wm REHIEE I8 5 21T
I3HT
1.4 UEH[&EH

TEZL SPE AL HLB A (2. 1 mmx30 mm, 30 pm), HEIAH A 2 mmol/L L& 5%-0. 1% B & /KW (A)
FIACN(B), BEEHE MW RE-ZHE-RWRE(L 2 101, RBUE) R4k SEREEH LG 20 000 pL, #H50 E
FEARRL 10 000 wL; BUREEEEE 50 pL-s™, BEFEBEEE 200 pl-s™. BREEVENIAR)E: 0.00~5.5 min, 0% B,
P 2 mL/min(_EAERYEL) 5 5. 5~5.8 min, 0% B, ¥ 0. 01 mL/min (FEDI-FH#E Y B 5 5. 8~6. 0 min,
0%~90% B, JiE0. 1 mL/min, {#F§6.0 min( BARPIGERIREL) ; 12. 0~12. 2 min, 90% B, Ji# 2 mL/min,
{45 1 min(ZEBUEPBERBL) 3 13.2~14. 5 min, 90%~0% B, {#:4%2. 5 min(AEBHEBETNEL)

WA 38 A R Kinetex Clgﬁ‘bjész( 100 mmX2. 1 mm, 2.7 pm, 2 # Phenomenext 1)), TshtHhl
0. 1% H R - /KW (A) FIACN(B) , BREEVEREFE T4 0~0. 5 min, 20% B; 0.5~1.5 min, 20%-~40% B;
1.5~6.5 min, 40%~95% B; 6.5~9.5 min, 95% B; 9.5~9.7 min, 95%~20% B; 9.7~12 min, 20% B. ¥i
0. 3 mL/min, FEFi40 °C.

FEVG A SR A B B B (ESD YR, 43 HIE 1E 25 1 (ESI+) AL 25 1 (ESI-) A N e pkei, 44
LA A 2 ROV WS (MRM) o & TIRSHOE W . BB, B8 TS 5 kv, fE Fai
4.5 kV; BFIEIEEE 550 °C; RS E 1) 344. 74 kPa; S SUE 1241, 32 kPa; B BIAE 11379, 21
kPa. 28 Fl H bRA€ 24 12 O FhIaI 57 F N ARIO PR EE B Ta) . B 7 . et 7%t . RFEHRIE(DP) | i
BEE(CE) WL 1,

R R ZNPRER RN | R T EVER TR R R R A
Table 1  Retention times, quantification ions, confirmation ions, declustering potentials(DP), and collision energies(CE) of

pesticides and internal standard (ISTD )

No. Analyte Retention time/min ~ Quantification ion(m/z) Confirmation ion(m/z) DP/V CE/eV
ISTD1 Acephat=D ( Lt & #5-D,) 1.22 190. 1/149. 0 190. 1/101. 1 50 12, 30
1 Acephat ( Z ik e ) 1.22 184.0/142.9 184.0/95.0 50 12, 30
ISTD2 Bentazone—D, (‘K EA-D,) 2.32 226.2/168.2 226.2/170. 1 -40  -19, -19
2 Bentazone ( K ) 2.32 239.2/132. 1 239.2/197.2 -30 20, -20
ISTD3 2, 4-D-D,(2, 4-iH-D,) 2.67 222.0/164.0 222.0/166.0 -40 =20, -20
3 2, 4-D(2, 4-i%) 2.68 219.0/161.0 219.0/163.0 -40 -19, -19
4 Penlachl()r()paen()l(ﬁ%%\) 3.07 264.7/36.9 264.7/35.0 -70 =56, -61
5 Dimethoate (4R ) 3.30 230.0/199. 0 230.0/125.0 56 13, 29
6 Metoxuron ( H 4% ) 3.51 227.0/212.0 227.0/168.0 -57  -17, -25
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(8sL1)
No. Analyte Retention time/min  Quantification ion(m/z) Confirmation ion(m/z) DP/V CE/eV
Aldicarb (3 K ja,) 3.65 208.0/116.0 208. 0/89. 0 55 11, 14
Dichlorvos (## 2 ) 3.80 221.0/109. 0 221.0/127.0 70 23, 27
ISTD4 Carbofuran—D,( % & )&-D,) 4.07 225.1/165.3 225.1/123. 1 70 16, 29
9 Carbofuran (572 F &) 4.07 222.1/165.3 222.1/123. 1 70 16, 29
10 Simetryn (P % i4+) 4.30 214.1/124.2 214. 1/96. 0 65 25, 32
11 Atrazine (55 K ) 4.37 216.1/174.0 216.1/104.0 85 23, 39
ISTD5 Diuron-D,(BFFE-D,) 4.53 236.9/192.0 236.9/156.0 -43 =25, -32
12 Diuron (FLHFE ) 4.54 230.9/186.0 230.9/150. 0 -45 =24, -32
13 Chlorantraniliprole (5 H %% H BERL ) 4.78 482.0/204. 0 482. 0/202. 0 -36  -20, -27
14 Linuron (FI 43 ) 5.09 246. 8/159. 8 246. 8/231.9 -35  -16, -18
ISTD6  Parathion-methyl-D,( F{ ZEXI B -D, ) 5.29 270.1/238. 1 270.1/131.0 80 22, 32
15 Parathion-methyl ( FF ZEX A6 ) 5.30 264.0/232.0 264.0/125.0 80 22, 32
16 Diflubenzuron ([ Hi fik ) 5.47 308. 9/288. 9 308.9/156. 0 -45 -9, -13
17 Malathion (25 H7 B ) 5.59 331.0/127.0 331.0/99. 0 70 16, 32
ISTD7 Acetochlor-D (Z % =D ) 5.72 281.1/235. 1 281.1/159. 1 20 15, 15
18 Acetochlor( Z %) 5.72 270. 1/224. 1 270. 1/148. 1 20 15, 15
19 Triflumuron (X8 K) 5.96 356. 8/154. 3 356. 8/84. 1 -60 -18, -35
20 Parathion (X ) 6.06 292.0/236.0 292.0/264. 0 73 20, 15
21 Hexaflumuron (FRA% %) 6.22 459.1/439.0 459. 1/403. 1 -40 =20, -20
22 Teflubenzuron (FAMK) 6.27 379. 1/195.9 379.1/358. 8 -35 =29, -9
23 Phorate( 3£ ) 6.43 261.0/75.0 261.0/47.0 51 51, 53
24 Lufenuron (5 %K) 6.76 509. 1/325.9 509. 1/175.0 -45 =27, =50
25 Flufenoxuron (L HUIK ) 6.93 487.0/156.3 487.0/467.0 -45 =21, -9
ISTDS Chlorpyrifos—D, (FE5EIH-D, ) 7.07 360. 1/207. 9 360. 1/106. 8 73 27, 45
26 Chlorpyrifos (& AE.45) 7.07 350.0/198.0 350.0/97. 0 75 28, 45
27 Chlorfluazuron (FEUEK ) 7.12 539.9/520. 1 539.9/356. 6 -60 -17, =30
ISTD9 Deltamethrin-D, (VR F A E-D;) 7.64 527.9/285.9 527.9/511. 1 52 23,16
28 Deltamethrin R 451 ) 7. 64 523.0/281.0 523.0/506. 0 55 23, 16

2 #R5itE
2.1 Online SPE &4

2 R AKNIAR (5. 0 /L) I SESS: , SR A5 A 3248 &5 E1 T Online SPE S&AHAL ., ¥ 31K
AT, LU H bRy a0 F X bR R AL T 80%~120%,  AH ARl 25 (RSD ) <10% 1F 4 250 1%
FRifE
2.1.1 EEZEREWRMFIEBAEE HL20T 0L, 28 M EHPRRAGMIEZEREER, T Ak Wt 55
T BRI R R 2 5 EHEE . Online SPEFEMH HWLI IS HLB, Ci. WAXEE, AR ZEL
BB &AL . SEREHKERER], AR | Bkt 20 MR SR . C MAHAE
BV AL A SOAHBR K AH BAE ], R & -sa il P R 25 DR AR5 5 Aol M H bR i) g K VR
A, PSRN, RERCREZE, WAX BAHZEEEER R OLEE K VER . m-m 3650, HiLL
SEEEER, X EE-5aR e B bR (R R ROR 5 HLB 42T, (EF s AR 490 o i) £ 54 6E 7155 F HLB.
HLB [l A A B EAZ O A K VER . w—m SE 0 S SR E A B R R B L, nT S 8 R e ks R H
P, xraaik Pk H bR (R SE ORISR el i i SR AR AT kb AR 1 B A g K ke, JoEE
T XS, R T A f 2R . SEE 25 R B R, HLB A A F 2 AR W 2R A 86. 5%~108%, RSD A
1.3%~9. 2%; WAXAEREIIFREICE A 71, 9%~115%, RSD A7 1. 2%~17%; C  FEREI bR SCE Ky
78. 7%~107%, RSD A 1.3%~13%; KL% £t Online SPE 414 HLB #:,
2.1.2 KEpHERZME KEGEGE . SRR WIEXTREE ., SRS AR RN . PSR
BoFaE , TEPEIREE T 500, AREEHSE TIRYE . ik pH &4 TR AR (i 1) .

ZERE R, pHAE 3.0, 5.0, 7.0 B 28 Fh 4 245 (4 AR ul Wie 28 43 5]k 86. 2%~117% . 90. 9%~
113%. 83.3%~116%. pH{E A1 5.00F, FrA H bRy o Ik e il 28 5423 100%, DA G A 8 A pH {E
5.0,
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2 28 PRI IEFIE- K R (logP ) {H
Table 2 logP values of 28 pesticides

Analyte logP Analyte logP Analyte logP
Acephat -0.92 Atrazine 2.70 Hexaflumuron 5.14
Bentazone -0.76 Diuron 2.68 Teflubenzuron 4.30
2, 4-D 2.81 Chlorantraniliprole .76 Phorate 3.56
Pentachloropaenol 3.08 Linuron .00 Lufenuron 5.12
02 Flufenoxuron 5.90

4

6

6

Dimethoate 0.78 Parathion-methyl
Metoxuron 1.52 Diflubenzuron
Aldicarb 1. 15 Malathion
Dichlorvos 1.47 Acetochlor

Carbofuran 1.63 Triflumuron

95 Chlorpyrifos .92
36 Chlorfluazuron .10
14 Deltamethrin
66
81

WoR RN W W W

Simetryn 2.21 Parathion

Deltamethrin - —
Chlorfluazuron
Chlorpyrifos
Flufenoxuron
Lufenuron
Phorate
Teflubenzuron
Hexaflumuron
Parathion
Triflumuron
Acetochlor H
Malathion T e [JpH=3.0
Diflubenzuron — E'pgzgg
Parathion-methyl : ! .

Linuron
Chlorantraniliprole

Compound

Diuron

Atrazine
Simetryn
Carbofuran
Dichlorvos
Aldicarb
Metoxuron
Dimethoate
Pentachloropaenol
2.4-D  —
Bentazone .
Acephat

T T T T =T T
0 20 40 60 80 100 120
Recovery/%

B pH AR 28 Flfie 24 Dkl e 2 ) s
Fig. 1  Effect of pH value on spiked recoveries of 28 pesticides

2.1.3 tHERSRENEE NI BRI B R NAE , PR mbREICE , 3 EAERE
I RSB REL RN P EARRGE T > B bR A . A SRR ), {H BRI & S B H
TR 42 D B 700 3 10 28 3k T AR B B, i AR S R A . AR IEAS T B RERRA 5L 10, 15
mL K FRERE A 1, 2. 3 mLEf 28 FhR 25 bRl &

SRR, EAARBUN 10 LI, PrA BARE 0 IIAREICEE A 80. 1%~111%, 455 mLAI 15 mL B 4%
I 100%; Y4 EFERES 2 mL/min i, B B AP DIFR DS E A 86. 3%~113%, %1 mLAI3 mL 2R
100%. P e e EAERR A 10 mL,  EAESE A 2 mL/min,
2.1.4 HEBBIERBRERNEE  WINKRRE R P E VAL BE BY T 285, Hid skt
HI T2 B H AR s s PRSI R B ARAH A NG, 0 SR o b 47 43 4 4 -5 W o 50 1) ) A
YER T, (0 H bR o S e it . AR GEP-Al T2k . 5% CHE/KIEEE . 10% M /KRS HAE Rk i &
90% L G- IRV . 90% ZJiE-0. 1% HER KV . 90% Z -2 mmol/L TR EE-0. 1% F R KV WV e i
FE s H bR e

EIRIR, MGRIE W R S 5% I, B AR DIFREICER A 94, 1%~115%, H4tiKF 10% £

K IBE B HELT 100%; DL 90% ZJE— /KW . 90% ZME—0. 1% HIERIE . 90% ZJ5-2 mmol/L ZIi4#-0. 1%

B TR 7K 25 VB0 I s ) PR [T WA 43 ) A 84 6%~123% ., 87. 5%~111%. 91. 7%~105%. Pl e de P dme bk B
T 5% GRS, Btz iR 90% 5 -2 mmol/L LR EE-0. 1% B R /K
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2.2 WHEBE-HERIEERGFMRK

2.2.1 WHEGBEEERL WERHRREEE AW L& i, BESSECER 2GR, Kk,
HEMALTLLO0. 1% HIR-/KIEW . I TR B EEENRE T, 76 “1. 47 i &k T 28 fuk 2y
BJ7E 8 min N2 R4 HSCPL R 174385, Online SPE-LC—-MS/MS BAANFESH AT A B4 17 min.

2.2.2 FUEEHMMN RHEIFEIFERUS TR E A 100 png/L 1S B b SRR HE T Q1 2
PN, B BEE T a0 T 1 IR A, e (R i HLAS R PR R 2 ANRRIE RS Iy 5 T
53 5 BEE F- A N E 1 R RUE P ) ol A s SR T RE I E 5 A A B s R R L
WEARRE B T 2, AE “1.47 BRI S 0E T 28 Tl 285 K o B[] 45 22 N bRy 43R5 B 1 6% i)
(I 2).

9, ISTD4
6 -
2 12, ISTDS
o i 10 i 17
=" 18, 1STD7
z.
~§ 28, ISTD9
24 15, ISTD6
1,ISTD1 3, ISTD3 21 26, ISTD8
2, ISTD2 \ 4 5 19 » 24 7
\ 6 13 14 16 20
A A 78 }\ 23 25
0 : A A J AAR A I/\ A A R,
1 3 5 7
Time/min

25 n/LIRSPRIER A (1 1&]
Fig. 2 Chromatogram of the mixed standard solution at 5 pg/L
peak numbers 1-28 and ISTD1-ISTD9 correspond to the same compounds as those in Table 1

2.3 FAEFWIE

2.3.1 ZMHMEXMHE, RHREEETR FEHITEWRES0.025, 0.050, 0.25, 0.50, 2.5, 5.0,
10 pe/LIIbRIE TAER W 25, %M Online SPE-LC-MS/MS BEIFIIE . LLH AR5 %0 N bR 5T ik
FE AR AL PR (v) . H AR5 AR & 2 25 UG T B LU AECA VAR (), Gei/N eihitl & 4kl
VAR, 7R R (LOD) IR AR LOD=x(n~1, 0.99)xSit+58, Hr S K7 UCEAFIE 0. 025 pe/L il
bRas EFESRIOARIE R 22, ¢ B B R n—1 B 99% EAE BEM ¢ 43 A e € & FRR(LOQ) LA 4 4% LOD #E47it
Fo MR, 28Fh HARYIALE 0. 025~10 wg/L B Bl N 41 5¢ R B (/0. 997 9) 5 ikt tHiR A
0.003~0. 010 pg/L, E& FFIRA0.012~0. 040 pe/L, HWALT (EIEKAK PAEFREE) (GB 5749-2022)
PR R EOR, RIZOTRRMETEEITE, REUES, R R K TR R 25 R B R I TR oK
2.3.2 EWMEMBEE IS AEHKHAKMES, /53 M0.025, 2.5, 10 pg/L 3MKEK P H
FRYITR A PRI, BRI T 7 0O TIE , DOIBRIEISC R PR ik e mi i, DL e 45 5100
RSD PN J7 2K %

ZERNIR: NIBRBTEIRE A 0. 025 pe/LI, 28 PR 25H DIFRIDISZE A 88. 3%~114%, RSD Ay 1. 4%~
13%; MIFRBTRIE K 2.5 ng/LIF, IIFREILE A 83. 5%~113%, RSD 2. 9%~12%; JIbR 5T & 25
10 we/LI, DIARECZE A 80. 3%~113%, RSD A7 1. 8%~14%. 78751 HATHE w0 Emf BERURG S5 B, REng
15 Y2 SERR AR 7K v 28 Feli g 245 1) [ s 43 22K
2.4 ZERHEGRAH

SR AR T7 68 30 AN SERR AR K OKIEAO) FESGEEF TN E (3 4) , SBEW Rewk . KB . 2, 4-7iF .
CENE . W AR BRI R R, HAARE . TR, AR, FERE. BORRE . FIARE. BRi
ik RERIR . WEEIR . WORIMK . BFEEE . AR . FURMR . FENK . A, IREEEEE RS ik B
JEv, RNy, RA. BGEGE . VO . HEDOBIEE . DRImieE . BRI RN . AR 2R
Rz BBk, haR 2 A —E R A, K& s . HEd, %
PRRKIFEAZ R FEZ 0, TR A R A
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Table 3 Linear correlations, limits of detection, and limits of quantification of 28 pesticides

Analyte Linear range/(wg-L™") Correlation coefficient(r) LOD/(pg L") LOQ/(pg L")
Acephat 0. 025~10 0.999 6 0. 006 0.024
Bentazone 0. 025~10 0.998 8 0.010 0. 040
2, 4D 0.025~10 0.999 5 0. 005 0. 020
Pentachloropaenol 0.025~10 0.9997 0. 009 0.036
Dimethoate 0.025~10 0.999 6 0. 006 0.024
Metoxuron 0. 025~10 0.999 8 0. 008 0.032
Aldicarb 0. 025~10 0.9979 0. 007 0. 028
Dichlorvos 0.025~10 0.999 9 0. 006 0.024
Carbofuran 0. 025~10 0.9997 0. 009 0.036
Simetryn 0. 025~10 0.9999 0. 006 0.024
Atrazine 0. 025~10 0.999 6 0. 008 0. 032
Diuron 0.025~10 0.999 6 0.003 0.012
Chlorantraniliprole 0.025~10 0.9997 0. 004 0.016
Linuron 0. 025~10 0.999 6 0. 005 0. 020
Parathion-methyl 0.025~10 0.999 6 0. 008 0.032
Diflubenzuron 0.025~10 0.999 8 0. 006 0.023
Malathion 0. 025~10 0.999 9 0. 006 0.024
Acetochlor 0. 025~10 0.999 8 0. 009 0.036
Triflumuron 0. 025~10 0.999 3 0.003 0.012
Parathion 0.025~10 0.999 5 0. 004 0.016
Hexaflumuron 0.025~10 0.9995 0. 006 0. 024
Teflubenzuron 0.025~10 0.999 9 0. 007 0. 028
Phorate 0. 025~10 0.999 4 0. 004 0.016
Lufenuron 0.025~10 0.999 1 0. 007 0.028
Flufenoxuron 0.025~10 0.999 1 0. 009 0.036
Chlorpyrifos 0. 025~10 0.999 6 0. 008 0.032
Chlorfluazuron 0. 025~10 0.999 2 0. 006 0.024
Deltamethrin 0. 025~10 0.998 9 0. 008 0. 032
Fed SEBRREA RS IR R R
Table 4  Detection concentrations and detection rates of actual samples
Analyte Measured concentia— Detection rate/% Analyte Measured concentia— Detection rate/%
tion range/(pg-L™") tion range/( g L")
Acephat 0. 044~6. 655 100 Parathion-methyl 0.011~0. 082 100
Bentazone 0.030~4. 197 76.7 Diflubenzuron 0.037~2.598 76.7
2, 4-D 0.035~4.918 76.7 Malathion 0. 006~0. 062 73.3
Pentachloropaenol 0. 045~0. 190 70.0 Acetochlor 0.028~9.011 76.7
Dimethoate 0. 006~0. 052 63.3 Triflumuron 0. 039~2. 630 76.7
Metoxuron 0. 040~2. 783 76.7 Parathion 0. 005~0. 049 50.0
Aldicarb 0.008~2. 112 80.0 Hexaflumuron 0. 040~2. 693 76.7
Dichlorvos 0. 008~0. 051 83.3 Teflubenzuron 0. 040~2. 409 76.7
Carbofuran 0. 027~0. 853 76.7 Phorate 0.025~1. 751 76.7
Simetryn 0.017~0. 111 76.7 Lufenuron 0.044~2. 115 76.7
Atrazine 0.030~2. 357 76.7 Flufenoxuron 0. 037~2. 095 76.7
Diuron 0.034~2.973 76.7 Chlorpyrifos 0. 008~0. 892 96.7
Chlorantraniliprole 0. 005~4. 487 80.0 Chlorfluazuron 0.007~2. 355 80.0
Linuron 0.034~2. 852 76.7 Deltamethrin 0. 008~0. 243 100

2.5 FTHEHXR

I 30 A SZFRRE S R 3 A (R RS L 4 0. 006~5. 734 we/L) BEATFATINGE , 455 oR, “FAFFEm
E 45 W8] B AR 225 (RD) 24 0. 00%~12. 8%, %f i 3 MR HEEAT 3 MR EREEE (0. 025, 2.5, 10 pg/l)
IR SEES K 7 UCFATINE . RSD A 4. 3%~14%, JIFREICER K 77, 1%~119%, ~PATRERAE W22 . bR
WIS AR AR R 223 78 R TS, BB T IR RE A RO R BR T4,
2.6 FHikbkE®

PG AT 1 SIATIOPRIE T IR A TS, BRI 7 10 28 12 28 Fh R 25 75 48 4 YR AR Bl ] AH AR B
IR CEREFATAE AL RE S TR AL B, [R5 A AH RS . WA RS . SRS — 5 i B FHAS
A O RS - ER RO 4 2% &, 43 SIRIEATINRE o WiAR 5 i — R EAR T [R) B oA 28 Al 25, HAS HIFR
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PR TR %, BB A AR, AN TEAE SR, AR ZERE AR, (ERF RS S 5
fEEE R, BARIFL 5 H A Online SPE-LC-MS/MS H A A T b 7 e 245 10 [ i) 5 1) 358, {HA
WAL ik S CEIRIKHK BARRE) (GB 5749-2022) HiEAL .
3 & i

AW Pl Online SPE AWM FIZEAY . /KAEpHAEL . EAEORRLS EARBEE | WRBERIPE R s
FISERTACIR S5, ST T HLB AR, A 75 20 AH AL - TR AH € 15— R 56T Rl [v) B 00 58 K /K o 28 B 241
Jrik o EOTEMER . REL KRR BTS00 0. 003~0. 010 pg/L. 0. 012~0. 040 pg/L, fARE
WA 80. 3%~114%, Ay [R] B IEAL AR AR HI /K Hh 28 A 24 Z APt TR 8%
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