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Rapid screening of pesticide residues in vegetables by gas chromatography
tandem mass spectrometry based on retention index
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ABSTRACT: Objective To establish a method for rapid screening pesticide residues in vegetables by gas
chromatography tandem mass spectrometry. Methods By using C9-C33 n-alkanes standard solution, combined with
gas chromatography tandem mass spectrometry and its Smart Database Pesticides to establish the instrument data
acquisition method. Nine pesticides were selected as the target, the samples were extracted and purified by
QuEChERS method, and multiple reaction monitoring (MRM) method was established for qualitative and
quantitative analysis. Results The 0.01, 0.05 and 0.10 mg/kg samples were prepared by adding standard solution to
the blank sample. The method based on retention index was used to determine nine pesticides to be tested accurately.
The average recovery of the method was 72.0%—118.8%. Conclusion This method is simple, rapid, low cost, and
has good applicability. It is of reference value for monitoring the use of pesticides in agricultural products and
formulating more comprehensive and reasonable limits of agricultural residues in agricultural products.
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1.1 XFE5RF

GCMS-TQ8050 — T MU AT BTk AL (H A B HA
#]); Thermo Legend micro 21R & 2 & 3 % & D AL(EH
Thermo Fisher 2\ #]); CP225D i T 43 # K - (5 [
Sartorius A F])o

M. IECkE. NER(fEal, FEEBREAR); 2
44 g MgSO,. 1 g NaCl, 0.5 g FriEfRA 4N, | g 7l
REM) . 15 mL 5 (8 RS K F4 1L (150 mg PSA | 885 mg
MgSO;. 15 mg GC-e). P& i+ (H A & H A 7); C9-C33
A b ke (1A 22 13 S B BB 0 A BRA 71); AR 3R AR
LA 9 B 2SS b nt s BT RH AT PR A
1.2 HEBIIE

FREL 10 g s 3B CRE A 2 0.01 @) T 50 mL Bk L
B, A 10 mL ZIERIZIRY 1 mino I A$E U &
— Wi 4, FIZIPRY 1 min, 8000 r/min #.0> 5 min,
B FiE 6 mL EEALE F, IHEIRA) 1 min, 8000 r/min >
5 min, BT 2.0 mL, ZKEIET, A 20 pL ARIE

L4 1.0 mL IE CBE+ IR (4:1, VIV, g
FFIE
1.3 UER&EH
1.3.1 &#4&%t

{4,384 Rtx-5MS (30 m=0.25 mm, 0.25 pm); Ai%f:
TR 50 °CfR-FE 1 min, ZRJF LA 25 °C/min FFFHEE
125 °C, FFLL 10 °C/min FHRZE 300 °CLRHF 15 min; 3
AR, B =99.999%; Ji: 1.30 mL/min; SEFE L
250 °C; FEREE: 1 pL; MR Toarimdike,
132 Rkt

HL T iR 70 eV; B U EL B TUEIRE: 200 °C;
GC-MS MR 250 °C; RS WA ¥ 4ER A
b 1.5 min,
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A 24 5% BRI R A AR IR G h R =4 A A T,
PRI oAy 5 50 v B 43 5 2%, Ak BB AR O o A o M % R
KEE, HATREGMELIMEAR AR TR AL RE,
VWEZHARCEMBI T2 N, i BT [ A 43 B (matrix
solid-phase dispersion, MSPD)!"! | ¢ i & & 4 3% (gel
permeation chromatography, GPC)!®! | [H 42K g4k,
I L9 AR 4, 33 ¥4 {1k (supercritical fluid chromatography,
SFO)!' | A f # B (solid-phase microextraction,
SPME)!" 4, R A 5 T SR FH (1) 356 5% [ 4H 43 #L(MISPD)
Bl QUEChERS J5 ik N5 fil | tREE, BAEARC B2 0L
ATk Bmm, iz keSS AEZrfE GB
23200.113—2018 { & fh 2 4 F AR AP B d
208 Flfe 2 K ILACHI 5k B I e SOAH 35 - BT
Rk ) 121,
22 BIERERSH

AW 9 FhAR 2y Ry B AR S B 22 SO e
(multiple reaction monitoring, MRM) 75, #4777 % 501E

FHIE CUBEERR L i B2 M o0 5 pg/mL 9 C9-C33 1E
PRI BRI (C21 WRIEANR), 76 Bk 1.3 US4 F T AT
A, 2R C9-C33 IEMBek: TIC EI(K 1), F454 Smart
Database Pesticides ¥(#i /%2, 48 A a5 th fpill HArk 2y
FR T DR B8 B[] B B 3 A 24, S5 RUNER 1 R,

R BRAE b BT, R BRI Ty AT A B T A
B, FIREALE BT 6 AN TR BT B 0.015.,0.05,0.10
0.20. 0.50. 0.80 pg/mL [ARIE TAERGEA TN E, 2RIG441
S3 R SERBR R B I T), IR lbr e, DLt e i AR
HWRBEARZRNEITH, & A2 TE BT 73 Hr ) &5 5 Y0 FEl A 2R G
AR, HXREIIKTF 0.990(3 2).
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Fig.1 TIC diagram of C9-C33 n-alkane mixture standard
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Table 1 Mass spectrometry parameters results of the predicted retention times and the actual measured retention time of nine target
pyrethroid pesticides(including isomers)
. i 8 . i ; Bim TR SEDULRE SERER i
sl mmTa IR ey RIS R R RN R
A% / R 58 45 48 /min BB /min - #5%0/min 5} [E]/min /min
HEEH  352.80>262.90 14 352.80>316.90 10 2061 14.195 2066 14.245 0.048
REEEE 322.00>202.00 10 322.00>174.00 18 1675 10.312 1675 10.307 0.005
R BB 23100>128.90 26 231.00>174.90 14 1778 11.398 1778 11.399 0.001
FRékfE  279.00>222.90 14 222.90>204.90 14 1870 12.339 1872 12.357 0.018
XERBE  291.10>109.00 8 291.10>109.00 14 1993 13.551 1994 13.563 0.012
ARFME 145.00>85.00 8 145.00>58.00 14 2108 14.635 2109 14.649 0.014
HEEEE-1 256.90>239.00 14 256.90>193.00 22 2233 15.745 2236 15.772 0.027
HEEEE-2  324.90>268.90 14 268.90>205.00 18 2254 15.926 2284 15.951 0.025
KXW 218.00>109.00 16 218.00>79.00 24 2325 16.532 2328 16.557 0.025
RABHE  182.00>111.00 14 182.00>138.00 8 2551 18.350 2555 18.384 0.034
FeXint 160.10>132.10 14 160.10>132.10 4 2639 19.018 2643 19.046 0.028
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Table 2 Linear regression equation, correlation coefficient and recovery rate of 9 pesticides (n=6)

0.01/(mg/kg) 0.05/(mg/kg) 0.10/(mg/kg)
KA 2R e EVE iy P Yl
[FIUR/%  RSD/% [FR/%  RSD/% [F®R/%  RSD/%
FEL AT Y=1.56826X-0.2235263 0.999 88.8 2.0 110.0 2.6 100.5 5.6
FET B Y=4.068751X-0.9193725 0.998 103.8 8.5 94.0 45 92.8 1.9
63530 Y=5.347572X-0.4057132 0.995 72.5 1.0 100.5 3.5 96.0 2.9
Xt Y=1.072713%-0.4616722 0.996 118.8 1.5 84.5 0.8 84.8 0.4
A Y=6.021427X-2.34874 0.994 105.0 1.0 72.0 2.0 87.5 0.8
HRIEHE-1 Y=0.1308613X-0.03216311 0.998 85.0 42 108.0 5.2 92.0 15
-2 Y=2.917544X-0.7303148 0.995 91.2 9.7 87.5 0.8 84.0 2.5
I OR Y=1.02744X-0.4025977 0.995 106.2 1.7 78.5 0.9 80.2 0.4
R B Y=1.754689X-0.6331069 0.996 108.8 1.6 84.5 25 80.0 2.7
FeXint Y=5.131227X-1.724964 0.996 103.8 1.7 86.5 0.8 81.0 4.4
(x10,000)
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Fig.2 TIC diagram of the test sample solution in celery
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