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Determination of 33 organophosphorus pesticide residues in different fruit
and vegetable substrates by QuEChERs combined with gas chromatogra-

phy—tandem mass spectrometry
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Department of Surveillance, Center for Disease Control and Prevention, Qianxinan Prefecture, Guizhou Province, Xingyi,
Guizhou 562400, China

Abstract: Objective To establish a rapid method for the determination of 33 organophosphorus pesticide residues in four dif-
ferent fruit and vegetable substrates (common type, high pigment type, high fat type, and high sugar type) by QuEChERSs pre-
treatment combined with gas chromatography—tandem mass spectrometry (GC-MS), so as to provide technical support for simul-
taneous detection and food safety risk assessment of organophosphorus pesticides in different fruits and vegetables. Methods
The samples were extracted with acetonitrile and sodium citrate—disodium hydrogen citrate buffer at the same time, purified
with ethylenediamine—N—propyl silane (PSA), octadecylsilane bonded silica gel (Cy5), and graphitized carbon black (GCB). After
nitrogen blowing concentration, the samples were re—dissolved with acetone and detected by gas chromatography—tandem mass
spectrometry under multi—reaction ion monitoring (MRM) mode. Quantifications were based on internal standard curves. Re-
sults The method had good linear relationship in the range of 50 g/l to 500 pwg/L, with the correlation coefficients greater than
0.9950. The detection limits were within 1.50 to 5.04 pg/kg, and the limits of quantification were within 5.01 to 16.78 pg/kg. In
the range of 0.040 to 0.200 mg/kg, the average recoveries ranged from 71.4% to 119.1%, with the relative standard deviations
less than 12%. Conclusion The method is simple and rapid, with high accuracy and precision, which is suitable for the rapid
detection and quantitative analysis of 33 organophosphorus pesticide residues in different fruit and vegetable substrates.
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Table 1 Mass spectrometric parameters of the method

KRG KRR L4 B 18] (min) BT Xt (n/z) filifiE L (V)
1 LT e (Acephate) 9.71 136/42.17,94/64 8,8
2 PR (Anilofos) 24.08 225.9/157",183.7/157 14,8
3 CFEA B (Azinphos—ethyl) 25.51 160/77°,132/51 16,26
4 ?ﬁﬁ’}%@%@mmfenvinph(m) 18.71 323.1/266.9",266.9/159 10,14
5 ZIEIRB S (Bromophos—ethyl) 18.06 358.7/302.8%,96.9/65 15,16
6 TR (Bromophos) 16.75 330.8/315.8",125/79 14,6
7 1T (Chlorthiophos) 20.31 324.9/269°,268.9/205 12,14
8 WEEER (Coumaphos) 27.11 361.9/109°,209.9/119 15,22
9 T A8 (Dicrotophos) 12.08 192.7/127°,127/94.9 8,16
10 B (Edifenphos) 21.46 310/109°,172.9/65.1 26,30
11 KL (Ethoprophos) 11.71 200/158",157.9/96.9 6,16
12 FR W (Fensulfothion) 20.26 307.9/96.9",292/109 26,15
13 FEBR B (Fenthion sulfone) 20.46 309.9/105",135.9/92 10,10
14 {EBHEE I (Fenthion sulfoxide) 20.29 278/109",109/79 15,8
15 BEMRTH (Fosthiazate peak 1) 16.73 194.9/59.97,194.9/102.9 16,8
16 SRR (Iprobenfos) 14.15 203.9/91.17,91.1/65 8,16
17 S (Isofenphos) 17.44 213/1217,185/121 14,10
18 A FHI (Isofenfos oxon) 16.38 228.9/121.1%,200.8/121.1 24,16
19 Hhi U (Malaoxon) 14.80 127/55%,99/71 5,8
20 Tl (Methacrifos) 10.43 240/180",125/79 10,8
21 K B (Mevinphos) 9.86 192/127°,127/95 10,14
22 X"fﬁ@%(f’araoxon—ethyl) 15.15 149/91.17,109/81 10,10
23 TR (Phosfolan) 17.34 195.8/139.9%,139.9/60 10,15
24 W (Phosphamidon) 14.59 264.1/127°,127/94.9 12,16
25 WR B (Piperophos) 23.60 320.1/122.17,122.1/53 10,20
26 % I 4 (Pirimiphos—ethyl) 16.83 318.1/166.1°,304/168.1 12,12
27 I A7 1 (Pyridaphenthion) 23.20 340/199.1°,199/77.1 8,24
28 W B (Quinal phos) 17.54 157.1/102°,146/91 22,30
29 15 IR (Sulfotep) 12.21 322/202°,202/145.9 10,10
30 T I BERE (Tebupirimfos) 14.08 261/137.17,233.8/110.1 15,10
31 5 T B (Terbufos sulfone) 17.21 199/97",125/97 20,6
32 FH L 57 4 (Tolclofos—methyl) 14.17 266.8/252",265/93 12,25
33 B (Tolclofos—methyl) 18.29 202/112.9°,169.3/57.1 16,6
34 FF4A L 4 (Heptachlor epoxide B) 17.00 354.8/264.9",352.8/262.9 12,16
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Figure 1 MRM total ion flow chromatogram of the mixed solution of 33 organophosphorus pesticides and internal standard (5 mg/L)
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Figure 2 Recovery rates of different extraction methods in

different substrates
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Figure 3 Recovery rates of different purification methods
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Table 2 Recovery rates and relative standard deviations (%) of different spiked levels in different substrates

— JinkR 1(0.040 me/kg) Jinkg 2€0.125 mg/kg) Jinkx 3(0.200 mg/kg)
RESJELIES AR v A 22 RESIENE AR v A 22 Ramllie AR PR i 2

AR 80.5~117.3 2.6~96 943 ~114.6 1.6~6.6 75.0~111.8 22~97
HR 81.9~118.3 33~102 81.1~107.9 41~98 72.8 ~ 108.6 12~64
L 76.0 ~ 118.0 3.0~8.1 77.7~109.9 3.6~79 745 ~116.1 3.1~94
+5 73.8~113.9 23~95 743 ~103.2 21~76 72.0 ~100.2 3.8~12.0
BiRE 82.5~118.0 19~92 89.2~118.9 3.1~10.2 733 ~110.1 1.9~9.0
fi2d 83.4~118.7 15~79 91.0~117.7 3.8~11.0 727~ 119.1 4.1~10.6
ERTIES 73.2~118.9 24~99 74.8 ~117.0 44~119 80.5~117.6 49~11.0
W 97.2~118.8 34-~120 76.0 ~ 118.0 1.8~99 71.4~1189 1.7~10.1
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