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Abstract: The qualitative and quantitative determination of 32 pesticide residues in surface water was
established by gas chromatography-triple quadrupole mass spectrometry (GC-MS/MS). In the experiment,
32 kinds of pesticide residues were extracted at one time by optimizing the pre-treatment; and multiple
qualitative ions were selected to ensure the accuracy of the results by optimizing the mass spectrometry
parameters of the target compound; the unstable effect of ionization efficiency was eliminated by introducing
internal standard of heptachlor B; the interference of matrix effect on pesticide residue detection was
avoided by preparing standard curve of matrix. The results showed that the linear range (10~600 pg/1) of the
tested residues had good linear relationship: the linear coefficient was =0.995, the detection limit was

0.04~0.08 pg/L, the quantitative limit was 0.2 pg/L, and the recoveries were 73.9%~108.8%. The method
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had the advantages of simple pretreatment, high instrument sensitivity and good selectivity, suitable for daily

quantitative analysis of pesticide residues in surface water.

Key words: pesticide residues; surface water; gas chromatography-triple quadrupole mass spectrometry;

internal standard; matrix effect

A2 5% B AR AR 25 (IS — 2 I 0T N I
SYRTTERER TR . WOk . R KR K
S ry A R . AU . R
B AR Al K, AR AR,
A EFRER LA, RERITE S TS,
RAESEBRAE = rp, B M FAR 24 8 ) AR 24 5%
A EFES I POEI R (NINE=EEN (95 Sl WS 11/ SN
TIERT EAERAREBNEY, ™55 BA S0
P SoEbE . SRARER, A, hTARZER
BT BT (5 EE S 60%, AR N AR GR A
10%i 1325 HOHAK AR,

BAEH AR AR A IR 2 . ALK
YRR RAE B A 2555 o oK R L R
RESS A ZG KB AT, I KPR A
AR 5 Yt KIS e AR K A A ) Y
FRHH, AR S S BTN . S TR
() P UAfa e, PR E S GB 3838—2002 (i
FOKABE AR ) XA A 6 TR K =K I
MRS A FR I H (AR E RSO T BRI RLE

WS bR R B, BN H ETE e K AR gk
FRI 5 7 £ GB/T 5750.9—2006  AE TR 1k
FHAK bR AERE B0 7 TR AR 25484 ), bt th 43 A L AT
AR B AN AR @ R (ERR sl
SAHEIEEMERYE . R tE R R B
177 LI 5 AN [ AR 3% 100 E AN A 5 ZEOR [R] A AT Ab 2
T B AN R B SR A, FE 9% K B B[]
AT T A

P EAE S - — T U % GC-MS/
MS ) FE AR R e SC BRAR 5% ) B . R o
WA, B RO EBE, feo e tEe &
Gl A 40O Ty A gk X AR B . A o A Y
Beil . PSS EAE T e =, g —
FpO7 . PR mR I e 2 S PR L R
AT A FRIK E WL 32 FiA sk GC-MS/MS
ARSI 5% o

1 MEEFE
11 #HE5RF

AFRARMEM, . R BGTR . ML, U
P, AR SRR R . MR A . RS .
WERE . EOECE . ORMEEF A SR mMREE . K
. RIEGEE. WESENR . SURAEER . U
Bis . FUMCEAERE . b R RE . KRERRE . S
MO . SRCEREE . RN . XA . RN B
FEFER . PIRBE . AR | TR R . e
SRR | R MRS 32 R ERIR bR (e
WREN 50 pug/mL): =% ; FALE B (i
WeRE M 100.3 pg/mL ): 3%

LR . CROWR: GAIkal, st
R R A RN R &R @ik, B
IER PG A Ak . JoKBRLEREN : SrHral,
U
1.2 UE5EE

ST ER I TR AY - FEER /R TSQ-8000
EV; Ji 532 — KV : F Z A QUINTIX124-1CN;
HRREREOIL: FEEK AR FFE5F4R,
1.3 KWHE
1.3.1  ARifEA IR e

BRI : BOf 7 mg/L FRE-E 5 B INFRETR

RZGRFR . BRI R IRIR A PREN S &, T
—20 °CHRAF . 1 FH L FROK I JE 00 28 1 R i A TR
BHFREN 10, 50, 100, 200 | 400 1 600 pg/L
PRl TAEH R -

ST VT EL bR oAE TR RSB b iR 4% W A
HE TAEVR W 980 ul, A 20 uL NFRIEH, TRHE
RA.

132 fUgeafF

1321 @iGFMF A% TG-WAXMS St
A (30 mx0.25 mm=0.25 pm ); FHREFEF : 40 °C
{#4% 1.5 min, DL 25 °C/min JF&E 90 °C, {f%F

i

160



$£30%5 2022F F£ 64

.
WAL
e e s

REZ=E
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Tablel Massspectrum conditions of 32 pesticide residues and internal standard compounds
PS5 PRERE/min RIRWIH B FX/(n/z) B EV| FS REET ) /min RIRWH  BTXH/(m/z) Wi E/eV
. 250.0>55.1° 16
WRE 1549 IFMLEE darseacs " 17 e ARG 180851521 22
: : : 250.0>199.9 18
igi'giiggg ?(5) 246.0109.0° 14
1 21.11 i i : : 18 12.26 Ho R 137.0>109.0 6
181.0>179.0 12 22601370 p:
165.1>163.6 24 : :
e B ook 1
2 14.49 AL : : 19 14.90 KHEHRHE  136.0>69.0 30
196.7>107.0 36 121.165.0 14
196.7>168.9 12 : :
25.37. 163.0>127.1" 6 241.1>121.1" 20
25.53, et g 163.0>91.1 12 e 199.0>65.0 34
3 570, HATHEE | 929-170.0 25 20 15.24 RELSIIE 541 12199 0 10
226.0>206.1 10 199.0>121.0 10
25.75
i 207.9>180.9° 8 127.0>99.0° 5
4 2250, 2000 PRGURE (007000 10 21 14.31 ORGP 92.8563.0 8
A 197.0>161.0 5 125.0>79.0 8
L me oo
5 15.32 WK T A i ’ ’ 22 16.36 AN 302.6>284.9 14
224.1>196.9 20 145,058 0 14
225.0>224.0 10 : :
252.8592.9° 16 }g;gig?g 18
6 29.02 WA 181.0>152.1 22 23 14.62 Yo} i 139.0109.0 5
252.8>172.0 8 ) )
291.0>109.0 12
179.1>121.5° 26 %gi.g:%o >
7 12.25 TERE 137.1>54.1 20 24 13.51 PP X B 1249579 0 P
137.1>84.1 12 233.0>109.0 10
109.0>79.0° 6 283.0>96.0 10
8 8.16 53 186.9>93.0 12 25 15.90 JERH 283.0>255.0 10
185.0>93.0 12 285.0>96.0 10
. 339.0>268.9" 15
18,55 A 323.0>265.0 14 ‘ 296.7>268.9 10
9 oo FEBEFR M 265.0>139.0 36 26 17.02 PR EE  208.063.0 10
28.65 265.0>202.1 16 336.9>266.9 12
336.9>308.9 8
> * X
1;‘;8;1;11‘0 ig 213.8>178.9 14
10 11.86 i 87.0>46.0 15 27 12.17 fnsge 213871419 28
237.0>143.0 30
125.0>79.0 8 294.8>236.9 14
93.0> 63.0 8 : :
270.0>232.0° 10 322.0>202.0° 10
, " 232.0>149.0 14 [ 202.0>145.9 10
1 18.34 IR 61052320 10 28 11.18 REBE 3778014509 10
268.0>136.0 34 265.9>145.9 15
200.0>158.0" 6 %2(5).8;1;5560 %g
12 10.77 pEET 157.9>96.9 16 29 20.00 JOERE 001530 10
157.9>113.9 6 : :
125.0>99.0 16
277.0>109.0° 16 208.0>111.0" 20
13 14.15 FAIEMmBE  125.0>79.0 8 30 14.64 = 4 ] 208.0>180.8 8
227.0>260.0 6 208.0>126.7 12
264.9>210.0° 10
97.1>55.1 6 168.2>70.0° 10
14 21.39 &4 207.9>181.0 6 31 15.79 ] 128.0>65.0 18
181.0>126.8 28 112.0>57.6 8
181.0>151.9 22
167.0>125.0" 10 172.0>77.0° 25
27.61. s 125.0>89.0 18 e 161.0>134.1 8
15 27.96 UL 67705890 32 . 19.16 HEBE 16101061 12
225.0>119.0 15 162.1>119.1 12
26.30 ] 157.0>107.1° 12
16 P FEULEEEE  199.1>157.1 8
26.68 199.1>107.1 22

B SRR EEE T
Note: * Represents a quantitative ion pair.
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it RN IIARACE T 6 AT, AR
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d solution with dichloromethane as the extraction solution
TNKSE R B DR R M SR 22, WLEE 3. 7
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BT, &AL IR 87.5%~107.5%, AHXT

163



= ?m;memsuf”
RERZE cm E30%5 2022 F %6

PrifEd 22 1.9%~12.0%; 7E 0.8 ug/L iKF- T,
A 5 10 SR 80.0%~108.8% , HH X A i I 22
3.6%~11.8%; TE 2.0 ug/L TANKFET, 45k 10
R 76.0%~106.5% , THXFFR M 22 1.3%~13.7%.

BIRIRAE 0.2~2.0 pg/L BHIKET, BHE
GB/T 27404—2008 { J280 % B 4= Hil I £
FRARAG I ) R, IR kS R 2 e s RN
0.2 pg/L,

II{(;I;; (}00-38.42 283
80 -
60 - NL: 1.34E4
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# 6o NL: 4.59E5
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0 1
100 - 23.05
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80 -
60 - NL: 1.21E6
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20k w | || MS 500 ppb-2-1
0 | | | | 1 1 | 1 1 | (N “,I . L | Uik ¥} | 1 1

0 2 4 6 8 10 12 14 16
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Fig.3 SRM spectrum of dimethoate project in petroleum ether as extraction solution
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Fig.4 Response value of bifenthrin in 200 ng/mL standard solution before and after internal standard conversion
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Fig.5 Spectrum of solvent standard solution prepared with ethyl acetate
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ff[E] /min
B 6 ihFRAERBREFMNIRERREE
Fig.6 Spectrum of standard solution prepared by surface water matrix solution
£ 2 K 32 FRZIRE L
Table2 Standard curves of 32 kinds of agricultural residuesin water
B Ae5RT H TR bR 2 R FARA B/ (ng/L)
1 RN 4G TR Y=0.749 7X-0.756 4 0.997 3 0.04
2 AL Y=0.347 4%+0.272 2 0.998 3 0.04
3 T A R Y=0.999 5X+2.901 0 0.996 1 0.08
4 S &R IRl Y=0.683 7X+0.423 2 0.997 9 0.04
5 T T A Y=0.416 1X+2.599 4 0.997 2 0.04
6 TR 4 e Y=0.136 7X+0.483 8 0.998 2 0.04
7 R Y=0.432 5X-0.399 5 0.998 1 0.04
8 B Y=0.717 8X+1.807 0 0.997 2 0.04
9 EN RN Y=0.659 8X-0.338 4 0.995 4 0.04
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k2
hac eI H T bR 2R R AR H R/ (ng/L)
10 RS Y=0.511 8X-0.989 6 0.996 3 0.04
11 o7 T Y=0.611 0X-1.237 5 0.997 7 0.04
12 KW Y=0.444 6X-0.899 8 0.997 4 0.04
13 AR Y=0.359 6X+0.829 6 0.996 5 0.04
14 PR U3 T Y=0.445 5X+2.387 6 0.998 8 0.04
15 UK AR Y=1.044 4X+0.692 8 0.996 2 0.04
16 FEUK A R Y=0.396 6X-1.921 1 0.996 0 0.04
17 T T A TR Y=0.419 9X-0.850 9 0.9957 0.04
18 bt B Y=0.449 2X+0.692 6 0.997 8 0.04
19 VNI Y=0.902 8X+1.283 7 0.996 7 0.08
20 PP S M ol Y=0.505 8X-3.564 0 0.996 4 0.04
21 Ehr Y=1.034 5X-0.286 8 0.996 9 0.04
22 AFE Y=0.396 9X-3.489 3 0.997 2 0.04
23 X B Y=0.535 9X+2.136 3 0.998 8 0.04
24 FR X T Y=0.393 1X+0.452 9 0.995 4 0.04
25 o5 25 ) Y=1.071 6X+2.557 1 0.995 5 0.04
26 IR Y=0.152 5X-0.232 2 0.997 5 0.04
27 BN TR S Y=0.175 4X-0.387 4 0.995 8 0.04
28 A I Y=0.490 2X-0.933 3 0.997 9 0.04
29 3 Y=0.389 1X+0.173 7 0.997 2 0.04
30 = e i Y=0.357 7X+0.589 0 0.998 9 0.04
31 = Y=0.669 1X-0.866 3 0.999 1 0.04
32 = e Y=0.523 7X+0.451 9 0.999 0 0.04
F 3 MAREELE R
Table 3 Determination results of spiked recovery %
AR K
5 ferkmi H 0.2 ug/L 0.4 ug/L 0.8 pg/L 2.0 pg/L
[ml R RSD o] i % RSD mYjEs RSD [ i % RSD
1 WA g 73.9 14.4 100.0 6.8 106.2 6.7 94.0 7.0
2 AL 90.0 15.8 92.5 9.4 100.0 10.4 96.5 6.0
3 AT 82.6 12.4 100.0 6.2 98.8 10.3 92.5 8.7
4 o U T A T 73.9 14.7 102.5 5.2 107.5 9.6 97.5 6.5
5 T T A g 105.0 9.7 107.5 8.4 108.8 5.8 100.0 5.6
6 TR AR 90.0 17.9 102.5 7.0 101.2 10.9 103.5 5.2
7 TR 85.0 14.4 100.0 9.0 96.2 9.1 90.5 5.1
8 [ e 95.0 16.9 95.0 5.3 96.2 9.7 91.0 13.7
9 P SN 85.0 14.5 100.0 7.4 101.2 10.7 104.0 1.3
10 SRR 105.0 4.5 95.0 8.6 100.0 8.2 76.0 8.8
11 s A 90.0 10.0 102.5 4.3 103.8 10.7 93.5 5.8
12 KL 105.0 7.0 102.5 4.8 97.5 6.3 87.0 6.4
13 AR 0 80.0 13.4 102.5 7.0 102.5 4.4 98.5 6.6
14 545 TR 85.0 13.5 102.5 3.5 98.8 3.6 94.0 3.2
15 FUK A TR 105.0 6.9 105.0 4.8 97.5 6.1 99.5 6.3
16 AU AT 100.0 8.2 105.0 3.4 96.2 5.4 101.5 5.4
17 TR A R 95.0 13.0 95.0 1.9 91.2 10.5 100.0 6.2
18 b B A 100.0 11.3 100.0 4.0 87.5 5.1 89.0 6.0
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Jndz K-
75 A BRI H 0.2 pg/L 0.4 pg/L 0.8 pg/L 2.0 pg/L
g RSD & RSD [l g RSD & RSD
19 7K I 85.0 12.0 100.0 11.7 105.0 7.8 98.0 3.7
20 PP 2 S M 95.0 6.0 90.0 3.1 80.0 55 91.5 6.7
21 IR 85.0 10.0 90.0 7.1 83.8 4.1 90.0 6.0
22 E AN 90.0 12.4 105.0 4.9 105.0 4.3 98.5 4.3
23 Ko 90.0 13.4 102.5 12.0 95.0 9.7 96.0 2.2
24 FH 3 % 90.0 12.4 105.0 4.9 105.0 4.3 106.5 3.1
25 JE A 95.0 12.5 100.0 9.7 102.5 8.6 96.0 5.1
26 [ISpEYv 95.0 10.3 100.0 8.8 105.0 11.6 97.5 6.1
27 SRR N 75.0 10.8 87.5 11.7 92.5 11.8 84.5 6.5
28 R I 80.0 13.4 90.0 8.0 96.2 8.8 82.5 5.8
29 NG MR 80.0 15.0 105.0 7.2 105.0 7.0 100.0 5.6
30 = WAL 90.0 16.7 100.0 8.0 103.8 10.3 102.0 4.3
31 = 80.0 12.6 97.5 5.2 103.8 4.7 94.5 6.2
32 = e 85.0 16.7 102.5 5.1 103.8 8.6 97.5 6.8
3 gjn:i/k\' Agricultural products processing, 2021 (9): 80-83.
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