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6 - 18 27
1.2
1.2.1 , s , —20C
o , 20.0 g, 40 mL , 9.2X10* r/min
2 min, o g 100 mL s 1 min 30 min, 10 mL
10 mL , 70C s o
1.2.2 s 4 mL / (5/95,V/V) , 4.4.2
mlL / 1.2.1 s
10. 0 mL , 50T R 3 mL , 0.5 min,
5 mL, 0.2 pm , o
1.3
: Thermo Hypersil Gold C18(100X 2.1 mm i. d. ,5 pm); : A ,B
0.2% :0~1 min, A 10% 90% ;1~8 min, A 90% ;8~8.5 min, A 90%
10%;8.5“’13 min,A 10%; ;350(:; :10 ‘U.L; :250 #L/min;
13 min,
(HESD ; ; :SRM; 5 /
:30/10 units; :270°C; :3 000 Vo
1 18
Table 1 MS/MS conditions for the detection of 18 pesticides
Precursor Product . Retain Precursor Product . Retain
Analyte ion(m/z) ion(m/2) time Analyte ion(m/2) ESI ion(m/2) CE time
106. 0 * 8 Aldicarb- 148. 0% 15 -
Methomyl 163.0 + 88. 0 6 3. 64 sulfone 240.0 + 86. 0 21 3.55
< . 160. 0% 18 . . - 209. 0% 17
Carbendazim 192.0 + 132, 1 30 3.61 Imidacloprid 256.1 + 175. 0 19 3.82
. . 80. 3% 31 . 129. 0% 11 -
Pyrimethanic ~ 200. 2 + 82 1 3] 4. 89 Phoxime 299.0 + 153. 0 5 5.45
- 145. 0% 14 . 309. 0% 12
Carbaryl 202.0 + 127.0 29 1. 45 Pyridaben 365.1 + 147.0 95 7.46
. 89. 0% 18 . 250. 9 % 26
Aldicarb 208.0 + 116. 0 5 4,24 Difenoconazole 406. 0 + 3370 18 5.66
< 123. 0% 21 . 306. 9 * 22
Carbofuran 222.0 + 165. 0 10 4.38 Avermectius 890.0 + 567. 1 13 7.64
. 125.9% 20 . , . 1s40% 15
Acetamiprid 223.0 + 90. 0 34 3.96 || Chlorobenzuron 306.9 126. 3 23 5.32
Aldicarb- 132. 0% 11 . 289. 1% 13
sulfoxide 224.0 + 89. 0 17 3.44 Diflubenzuron 308.9 156. 0 13 5.22
3-OH 163. 0% 16 . . o 330. 0% 19 -
carbofuran 238.0 + 107. 0 29 3.93 Fipronil 435.0 249. 9 30 5.13
* quantitative ion.
2
2.1
’ / - (95 : 5) N
/ - (3:1), / - (10:90) .
b 50% b
, H 18 80 % .
’ ) / - (95:5,V/V> °

760



2.2
SRM , s s
s s s
° : s 1.0,10.0.,20.0,50. 0,100. 0
pg/L , .
s N , °
100%6.98% 5 90%0.95% 5 90%
91%., . .
2.3
s 1.0‘10.0‘20.0‘50.0‘100.0‘200.0‘ug/L . 1.3
o : , . 2,
1.0~200 yg/L s o
2 18 N
Table 2 Linear equations. correlation coefficients(r) and linear ranges of the 18 pesticides
Compound Linear equation r Lirz(?:r/ii?ge
Methomyl y=1.69X10"+6.59X10"x 0.9953 1.0~200.0
Carbendazim y=7.10X10°+2.82X10%x 0. 9956 1.0~200.0
Pyrimethanic y=2.18X10°+1.12X10%x 0.9987 1.0~200.0
Carbaryl y=8.17+1.09X10%x 0.9992 1.0~200.0
Aldicarb y=—9.77X10"+1.53X10%x 0.9990 1.0~200. 0
Carbofuran y=5.40X10°+5.05X10*x 0.9971 1.0~200.0
Acetamiprid y=2.70X10°+1. 83X 10%x 0.9969 1.0~200.0
Aldicarb-sulfoxide y=1.25X10°+1.88X10°x 0.9883 1.0~200.0
3-OH carbofuran y=1.64X10°+4.11X10"x 0.9951 1.0~200.0
Imidacloprid y=2.43X10°+6.38X10"x 0.9992 1.0~200.0
Phoxime y=7.99X10°+1.96 X 10*x 0.9979 1.0~200.0
Pyridaben y=2.92X10°+9.68X10*x 0.9972 1.0~200.0
Difenoconazole y=8.40X10"+1.60X10%x 0.9987 1.0~200.0
Avermectius y=3.31X10°+5.21 X10%» 0.9958 1.0~200.0
Chlorobenzuron y=5.81X10"+1.03X10"x 0.9954 1.0~200.0
Diflubenzuron y=5.22X10"+6.51 X10°x 0.9967 1.0~200.0
Fipronil y=2.06X10°+1.96 X10*x 0.9983 1.0~200.0
Aldicarb-sulfone y=1.20X10°+1.30X10*x 0.9991 1.0~200.0
2.4
20.0 g , 0.02.,0.05.0.10 mg/kg
) o . (LOD)
(LOQ) , 3. 70%~120% ,74%~118% ,71%~102%,

(Intra-day RSD)<{10. 9%,
LOD(S/N=3) 0.001~0. 23 ng/kg,

o

2.5

LOQ(S/N=10)

1.2

(Inter-day RSD)<C14. 5% ,18
0.003~0.7 pg/kg.

287% ~120%,72% ~



6 18 27
120% ,84 % ~119%,74%~118%,88% ~116%,71%~120%,
3 18 N (n=6)
Table 3 Recoveries, intra-day and inter-day precisions. limits of detection(LOD,S/N=3),and limits of
quanification(LOQ,S/N=10) of the 18 pesticides(n=6)
Compound Added Recovery Intra-day RSD Inter-day RSD LOD LOQ
(mg/kg) %) (Y% %) (pg/kg) (pg/ke)
Methomyl 0.02 0.05 0.1 70 90 71 4.8 3.8 1.9 5.2 4.0 2.3 0.001 0.003
Carbendazim 0.02 0.05 0.1 100 80 91 1.6 3.2 5.3 2.3 3.9 7.0 0.03 0.09
Pyrimethanic 0.02 0.05 0.1 90 102 84 5.7 4.5 2.1 5.5 5.6 5.0 0.023 0.07
Carbaryl 0.02 0.05 0.1 85 100 84 8.3 9.9 57 9.6 10.7 6.9 0.133 0. 40
Aldicarb 0.02 0.05 0.1 70 86 74 4.5 6.8 5.8 6.3 6.0 5.5 0.001 0.002
Carbofuran 0.02 0.05 0.1 85 92 88 6.9 3.6 6.4 7.0 6.5 4.2  0.067 0.2
Acetamiprid 0.02 0.05 0.1 105 100 88 2.9 7.1 3.2 2.5 7.0 3.9 0. 007 0.02
Aldicarb-sulfoxide 0.02 0.05 0.1 75 74 75 4.1 3.9 2.8 5.2 4.1 3.0 0.167 0.5
3-OH carbofuran 0.02 0.05 0.1 75 80 91 2.0 4.2 5.9 2.5 5.0 5.5 0.001 0.003
Aldicarb-sulfone 0.02 0.05 0.1 90 82 91 5.6 1.5 7.2 5.9 2.1 7.8 0.001 0.004
Imidacloprid 0.02 0.05 0.1 105 108 89 2.8 3.2 2.9 3.0 4.1 3.6 0.03 0.09
Phoxime 0.02 0.05 0.1 90 74 79 3.9 4.0 6.0 3.9 4.2 5.0 0.001 0.004
Pyridaben 0.02 0.05 0.1 90 112 10 5.1 5.6 1.1 5.5 6.0 2.3 0.001 0.004
Difenoconazole  0.02 0.05 0.1 85 92 91 4.6 3.9 2.7 6.6 5.2 4.8 0.003 0.009
Avermectius 0.02 0.05 0.1 65 100 79 8.0 7.8 6.6 9.8 9.1 7.8 0.233 0.7
Chlorobenzuron 0.02 0.05 0.1 85 112 84 6.7 82 4.0 83 7.5 6.4 0.003 0.01
Ddiflubenzuron 0.02 0.05 0.1 90 92 95 7.3 4.5 9.1 85 6.3 11 0.017 0.05
Fipronil 0.02 0.05 0.1 120 118 102 1.6 10.9 2.7 3.5 14.5 4.1 0.002 0.007
2.6
s 200 18
° ’ ’ s s s
0. 081 mg/kg,0.076 mg/kg,0.027 mg/kg,0. 106 mg/kg, s
, 1o
4 000 000 ¢ 4 16 17 1 00 000
5 g
RS S
15 18 A
o d
Time/min : i Time/min
1 18 (a) (b) (SRMD)

Fig. 1

Select reaction monitoring chromatogram(SRM) overlay of 18 pesticides and blank sample

1. Aldicarb-sulfoxide; 2. Aldicarb-sulfone; 3. Carbendazim; 4. Methomyl; 5. Imidacloprid; 6. 3-OH-carbofurn; 7. Acetamipria; 8. Aldi-
carb;9. Carbofarn; 10. Carbaryl; 11. Pyrimethanic; 12. Fipronil; 13. Diflubenzuron; 14. Chlorobenzaron; 15. Phoxime; 16. Dife nocon-

azol;17. Pyridaben;18. Avermectius.

18
10.0g s
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Dtermination of 18 Pesticides in Vegetables Using High
Performance Liquid Chromatography-Electrospray
Ionization Tandem Mass Spectrometry

ZHAO Jing* , GAO Jin, WU Yu-kuan, TANG Che, YANG Yan,
YU Jing, YAN Guifang
(Hubei Inspection Center for Agri-food Quality & Safety ,Wuhan 430070)

Abstract: A method for the determination of pesticides in vegetables by high performance liquid
chromatography-heated electrospray ionization tandem mass spectrometry was developed. After extracted
by acetonitrile and cleaned up by solid phase extraction, the samples were detected in SRM mode and
quantified. The results indicated that the developed method is easier, faster and more sensitive. The
linear range, recovery, precision and limits of detection can meet the requirement of residue analysis.

Keywords: High performance liquid chromatography; Heated electrospray ionization tandem mass

spectrometry; Pesticide residue
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