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Determination of 24 kinds of pesticide residues in plant-derived foods by
QuEChERS-gas chromatography-mass spectrometry
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ABSTRACT: Objective To establish a method for determination of 24 pesticide residues such as
organophosphorus, organochlorine and pyrethroids in plant-derived foods by QuEChERS-gas chromatography-mass
spectrometry (GC/MS). Methods Multi-component pesticide residues in plant-derived foods were extracted,
purified and concentrated by acetonitrile and QuEChERS reagents. The samples were analyzed by gas
chromatography-mass spectrometry, monitored under selected ion mode and quantified by external standard method.
Results In the range of 0.010~1.0 mg/L, the mass concentration of 24 pesticides showed a good linear relationship
with the corresponding peak area, and the relative coefficients were all greater than 0.994. Samples of mushroom,
yam and apple were taken as blank substrate respectively, and the standard experiment was carried out at the
concentration of 0.1 mg/kg. The average recovery of 24 pesticides ranged from 71.4% to 108.7%, and the relative

standard deviations were between 2.03% and 11.78% (n=6). The limit of detection of method were 2-5 pg/kg and the
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limit of quantitation were 6-15 pg/kg. Conclusion This method is simple, rapid, accurate and sensitive, which can

be used for simultaneous detection and analysis of various pesticide residues in plant samples.
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BREN 1 g, MR E 4N 0.5 g). LB .OEICE IOKFIR
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Table 1 Retention times and characteristic ions of pesticide residues

7 Vi ik’ YELAAFR {4 B3 B} [ /miin B (m/z) TENEESF (m/z)
1 AR omethoate 14.528 156 110/79
2 ik phorate 16.533 75 121/97
3 B RIEE SIS quintozene 18.104 237 265/249
4 H AT chlorothalonil 19.053 266 264/268
5 58 I fipronil-desulfinyl 21.026 388 333/390
6 FH e STV AN phorate sulfoxide 21.841 97 125/153
7 FHRERE phorate-sulfone 22.137 97 153/125
8 BEALIR chlorpyrifos 22.352 197 199/97
9 K B isocarbofos 22.608 120 121/136
10 FH L S isofenphos-methyl 23.361 121 58/199
11 TR SR fipronil-sulfide 23.785 351 353/352
12 AU fipronil 24.036 367 369/213
13 JEEH] procymidone 24.178 96 283/285
14 a-Tift alpha-endosulfan 24.788 241 239/195
15 i T s myclobutanil 26.102 179 150/181
16 L HUE R fipronil-sulfone 26.370 383 385/255
17 BT fF beta-endosulfan 26.874 195 241/207
18 B R oxadixyl 27.482 105 163/132
19 =R triazophos 28.024 161 162/172

20 T ik BR T endosulfan-sulfate 28.437 272 274/229
21 L) iprodione 30.184 314 316/187
22 SRS e cyhalothrin 32.652 181 197/208
23 FARAIRA-TIV) cyfluthrin 35-36 163 165/206
24 A ik T2 T pyraclostrobin 37.576 132 164/111

AW AR R I L 2, SRSk, i S0
DLk, BEIBOW R ZBOA PP R 1 N IR 5,
X 5 7 R R A v BRI A i TR AR 25 B O SR O
Bhfo 2 QuEChERS HREARHU L, 194 1 RN,
W T R LR R TS Y, R HRRE R A AR 2D,
PRI SRS [ A AL OV o FEPRAIE [RICR A 0 T
XTI il rp 24 2% B O G0 A 245k B A T 00

WY, FIESCEL T 24 A sk i PO SR R, LU 2 19 5
A AT S0
32 BIEEHRRE

VI R 1 mg/L WRRAFRIETR BT 24 Fhk 2518 A b
TEEA TS M IS A0k, BRI A B OLE 1),
SERT T S AR, B B R A 25 B A
FEREF. CEETF . Fars, @ik S5 e @
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Fig.l Total ion chromatogram of 24 kinds of pesticide
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Table 2 Correlation coefficients and detection limits of the method

RZHFR LR KHR/(mgkg) & REM/(mgke) VST MERE KB /A(mgkg)  ERBR/(mg/ke)

AfbiRE 0.9996 0.005 0.015 gl 0.9995 0.003 0.01

FH B 0.9995 0.002 0.006 o-tiFF 0.9998 0.005 0.015
FAM R 0.9995 0.003 0.01 i T 0.9978 0.003 0.01

AR 0.9994 0.003 0.01 TN 0.9991 0.002 0.006

I 0.9999 0.002 0.006 BBt 0.9995 0.005 0.015
LEER TR AT 0.9997 0.003 0.01 WRER 0.9992 0.003 0.01

FH PR 0.9943 0.003 0.01 = Tl 0.9998 0.005 0.015

BESEIR 0.9997 0.003 0.01 B PHR R R 0.9998 0.005 0.015

TR I 0.9992 0.005 0.015 5 R 0.9993 0.003 0.01

FH B S 0.9998 0.002 0.006 A A e 0.9998 0.003 0.01
AU AR 0.9984 0.002 0.006 AT 0.9992 0.003 0.01

UG 0.9997 0.002 0.006 L A ik 124 T 0.9994 0.003 0.01
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Table 3 Recoveries and RSD results of 24 kinds of pesticides in spiked mushroom, yam and apple(n=6)

P2 2K BE /% RSD/% WhZ5/% RSD/% SER% RSD/%
IR 71.4 10.13 77.2 8.63 75.0 11.61
GiEsR T 84.7 3.07 86.7 2.85 90.0 3.64
TR A 99.0 5.43 97.2 2.81 95.0 2.48
HEE 93.0 6.53 96.7 4.32 95.0 5.18
8 I 89.0 4.74 97.0 3.20 96.0 2.93
LEER T AT 104.0 222 102.0 2.54 97.0 2.14
FHPEBE 93.7 4.52 95.5 2.76 98.0 5.31
REAE M 97.0 3.21 108.0 2.97 108.7 3.47
TR I 102.0 2.06 97.0 2.32 97.5 3.41
FR 3L S 5 104.0 4.07 99.5 3.99 97.5 3.78
SR AR 88.0 5.06 94.5 433 96.5 3.43
U 86.0 2.53 97.0 3.74 95.0 3.29
B R 94.0 4.79 97.0 6.01 99.0 6.53
o-Bift 95.0 2.14 96.0 2.43 101.0 2.03
JIF PR 78.0 4.37 93.9 5.26 94.4 5.07
T HER 92.5 3.67 94.5 2.78 95.0 3.07
B 97.0 4.67 96.6 5.07 98.0 3.03
R 75.0 6.48 87.0 6.03 81.0 5.14
Y 84.0 4.52 83.0 5.47 87.0 5.37
S R i 101.0 2.97 99.5 2.45 103.0 3.94
SR 94.8 6.25 93.8 6.78 95.0 5.67
Rk 86.0 5.01 95.0 5.23 78.0 4.52
FATAMRA-IV) 89.0 5.29 83.9 6.30 81.0 5.97
L A ik T2 T 97.0 10.87 98.5 11.32 99.9 11.78
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