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50 ~550 amu; : 100 ; 11700 V; : =70 V.
: PegasuslII( Leco ) 10 10
NIST/PEST H2/ PEST He.
2.3
. . 4 (1) 25 ¢
100 mL 50 mL 12000 r/min 2 min 50 mL 15 g NaCl
1 min 3000 r/min 5 min 10 mL 40 C - (5:95
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Table 1  Recoveries of spiked 64 pesticides in brassica campestris with four cleaning methods
Method 1 Method 2 Method 3 Method 4
Reffr‘:gses Number of  Percentage Number of  Percentage Number of  Percentage Number of  Percentage
samples of the total samples of the total samples of the total samples of the total
(%) (%) (%) (%)
<70% 1 1.4 31 48.4 8 12.5 1 1.4
70% ~120% 63 98.4 33 51.6 51 79.7 63 98.4
>120% 0 0.0 0 0.0 5 7.8 0 0.0
3.2 /
3.2.1 GC x GC
o HP-5MS
DB17ht o | 4 a-666 5-666 B-666  y-666
92.7% »
3.2.2 N o 80 C 30 °C /min 130 C
10 °C /min 300 C 8 min; 2.0 mL/min 65

o 2

a-666 5666 B-666 y-666

o

P P~-DDE P P~-DDT P P-DDD O P-DDT

50

~550 amu.
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Fig. 1 Mass chromatogram of triclorfon isomers Fig.2 TIC chromatogram of spiked 64 pesticides (0.1 mg/kg) in

(a666 §-666 B-666 and y-666)

brassica campestris ( Drawing of partial enlargement in the circle)

1. a-666; 2. 5-666; 3. B-666; 4. y-606, 5. P P"-DDE; 6. P P"-DDT; 7.

3.3 P P-DDD; 8. O P-DDT
3.3.1 (LOD) (LOQ) .
S/N =3 0.010 ~6.032 ng/kg; S/N =10 0.035 ~
20. 1 pg/kg( 2 http: / /www. analchem. c¢n/table /100652. pdf) .
2 . . . . (n. (S/N=3) (S/N=10)( )

Table 2 Retention time quantify massm/z  standard curve linear ranges correlation coefficients( r) limits of detection

(S/N=3) limits of quantification( S/N =10) of some pesticides( brief table)

Pesticide I I Q]rlr?;stslfy Standard curve :;r?;: E;l;: LOD LOQ
(m/z) (pneg/L) (r) (ng/ke) (nglke)
organophorus(29 )
Dichlorvos 318 2.06 109 Y =1.16541 x 108X + 101502 0.44 ~90 0.9814 0.010 0.035
Acephate 432 3.04 136 Y =5.96089 x 10°X — 18309 3.80~100 0.9952 0.697 2.3
Dimethoate 630 3.35 87 Y =1.88487 x 107 X -6030. 7 0.66 ~225 0.9985 0.20 0.6
Parathion-methyl 738 2.90 263 Y =1.2192 x 107X —729. 945 0.5~100  0.9995 0.049 0.16
Chlorpyrifos 786 2.67 199 Y =6. 82485 x 10°X —3231. 06 1.0~97 0.9968 0.19 0.62
Fenthion 792 3.00 278 Y =1.06485 x 107 X —3423. 56 0.6~96  0.9980 0.15 0.49
Triazophos 972 3.48 162 Y =6.77994 x 10°X - 1085. 96 0.5~100  0.9991 0.23 0.77
Phosmet 1056 3.76 160 Y =2.492633 x 107X —25247 2.1~100  0.9993 0.098 0.33
Methamidophos 312 2.57 94 Y =3.37862 x 107 X —44921. 6 1.5~100  0.9941 0.35 1.2
Sulfotep 594 2.56 322 Y =4.91263 x 10°X - 1313. 15 0.9 ~100  0.9995 0.16 0.54
Organochlorine( 27 )
a-666 «o-BHC 660 2.81 183 Y =1.3324 x 107X -2019. 5 0.7 ~100  0.9996 0.094 0.32
Iprodione 954 3.79 187 Y =1.211765 x 10°X +579. 141  10.3 ~200  0.9993 1.01 3.4
Bifenthrin 1050 2.37 181 Y =1.96389 x 107 X —4668. 49 0.5~100  0.9994 0.075 0.25
Tau{luvalinate 1362 4.76 250 Y =2.12289 x 10°X - 560. 075 1.7 ~100  0.9997 0.69 2.3
p p"-DDE 912 2.64 246 Y =1. 44605 x 10" X —45555. 56 0.6 ~96 0.9968 0.088 0.29
Vinclozolin 732 2.49 212 Y =4.34511 x 10°X —4434. 37 1.8~97  0.9982 0.30 0.98
Endosulfan 888 2.77 170 Y=2.13772 x 10°X - 1917. 69 1.9 ~1007  0.999%4 0.57 1.9
Dicofol 1014 2.99 139 Y =2.77744 x 10°X - 123628 1.6 ~100  0.9992 0.78 2.6
Cyhalothrin 1110 2.53 181 Y =7.69169 x 10°X —1959. 32 0.5~100  0.9995 0.22 0.73
carbamate( 8 )
Pirimicarb 702 2.92 166 Y=5.32622 x 107X -5211. 42 0.5~100  0.9992 0.062 0.21
Metalaxyl 750 2.83 160 Y =7.93424 x 10X —3906. 67 1.0~100  0.9984 0.18 0. 60
Propargite 1020 2.58 135 Y =6.93306 x 10°X — 1483. 4 0.5~98 0.9994 0.16 0.52
Flucythrinate 1260 4.21 199 Y =3.70904 x 10°X —4046. 1 13~100  0.9999 0.65 2.2
Chlorothalonil 678 3.03 266 Y =7.63207 x 10°X —76591. 8 10 ~ 101 0.9823 0.38 1.3

I: ( Retention time of clumn 1 s) ; II: ( Retention time of clumn 2 min) .



3.3.2 0.50 ~
400.00 pg/L 0.1 mg/L 2.2 5
0 : 28
(RSD)  30%. .
3.3.3 2.3 3
o N N N 64 1 2 5
68.3% ~117.8% (RSD) 0.6% ~9.1% (n=3).
3.4
N N N 5 64 1
0.036 mg/kg; 1 0. 107 mg/kg.
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Rapid Screening and Simultaneous Confirmation of 64 Pesticide Residues in
Vegetable Using Solid Phase Extraction-comprehensive Two-dimensional
Gas Chromatography Coupled with Time-of-¥Flight Mass Spectrometer

JIANG Jun'® LI Pei-Wu '?® XIE Li-Hua' DING XiaoXia'> LI Ying'"’
WANG Xiu-Pin' * WANG Xue-Fang' > ZHANG Qi'® GUAN Di'’
"( 0il Crops Research Institute Chinese Academy of Agricultural Sciences Wuhan 430062)
*( Key Laboratory of Oil Crop Biology of the Ministry of Agriculture Wuhan 430062)
*( Quality Inspection and Test Center for Oilseeds Products Ministry of Agriculiure  Wuhan 430062)

Abstract A solid phase extraction-ecomprehensive two-dimensional gas chromatography coupled with time-of—
flight mass Spectrometric ( GC x GC-TOF-MS) method for analysis of 64 pesticides in vegetables was
developed and validated. After extracting with acetonitrile cleaning-up with NH,-SPE cartridge and concen—
trating with nitrogen the pesticide residues were redissolved in the acetone and analyzed by GC x GC-TOF-MS
coupled with HP-5MS and column DB-7 column. Sample matrix-matched calibration was used to determine
the residue contents by external standard. The method was validated by the real samples such as Brassica
campestris cucumber eggplant kidney bean and capsicum. The limits of detection ( S/N =3) and the limits
of quantification ( S/N =10) were from 0. 010 to 6. 032 pg/kg and from 0. 035 to 20. 107 ng/kg respective—
ly. The overall recoveries ranged from 68.3% to 117.8% with the relative standard deviations ( RSD) of 0.
6% —9.1% . Two positive samples polluted by acephate and cypermethrin with a residual concentration of 0.
036 and 0. 107 mg/kg were screened by the developed method as detecting markets samples.

Keywords Comprehensive two-dimensional gas chromatography-time-of-flight mass spectrometry; Multiple

pesticide residues; Vegetable
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