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Resear ch on analytical methods of pesticide residuesin spicy food-part 2:
liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a liquid chromatography-tandem mass spectrometry method (LC-MS/MS) for
screening 27 kinds of pesticide residues in capsicum mud. Methods Samples were extracted with acetonitrile
containing 1% acetic acid, and purified by matrix dispersion solid-phase extraction package (AOAC Pouch or EN
Pouch), and then analyzed by LC-MS/MS. Results The recoveries indicated that AOAC Pouch was more suitable
than EN Pouch. With the external standard method, the correlation coefficients of 27 kinds of pesticides could reach
0.99 in the linear ranges of 1~500 pg/L, and the average recoveries were 40.1%~110.5% with RSDs ranged from
1.5% to 8.7%. The limits of detection for 27 pesticides were 0.01 mg/kg, which could meet the demands of detection
requirements in China. Conclusion This method is simple, economical, practical, accurate and reliable, which can
be used for determination of pesticide residues in spicy food .
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Table2 Detection ions, collision energy and fragmentor of 27 kinds of pesticides

[M+H}+ (m/2) (m'2) V) (m2) V) V)
230.06 202.9 12 98 40 115
481.98 111.9 80 450.9 12 110
250.02 169 8 131.9 8 70
388.11 194 8 163 20 90
321.22 119 20 203 4 85
369.22 149 12 313 4 80
253.03 125.9 20 90 40 115
360.18 112.9 72 57.1 28 130
334.17 145.0 28 147.1 24 165
346.1 278 4 73.1 12 80
510.99 158 20 141 60 110
292.03 211 4 181 20 85
493.0 158 16 140.9 56 120
336.03 186.9 20 158.9 44 110
2- 422.21 366.1 8 214 28 115
321.09 200 24 68.1 40 130
190.05 135.9 32 163 24 140
223.08 125.9 16 56.1 12 105
528.08 202.9 36 218 20 115
489.05 158 16 141 56 120
199.09 111 16 128.1 4 55
353.23 133 16 297.1 4 75
294.15 70.1 16 73.1 36 110
365.15 147.1 24 309.1 8 90
325.0 107.9 12 44.1 36 70
465.97 226.9 16 107.9 20 100
322 96 15 227 10 120
3 EEER 32 2MEFRSHERZERE AR LR
, AOAC
31 ERTFHMER Pouch  EN Pouch 2 ,
1, 3
0.01 mg/kg 2, , AOAC Pouch , 23
3 60%, EN Pouch( 17

60%) 3 R AOAC
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Table3 Composition of two matrix dispersion solid phase extraction packages

400 mg PSA, 400 mg GCB,

AOAC Pouch 6gMgSOs, 1.5¢ 400 mg CysEC, 1200 mg MgSO,

EN Pouch 4gMgS04, 1 gNaCl, 1 g ,05¢g 150 mg PSA, 900 mg MgSO,

R4 27T KRB E YR R 45 E E (n=6)
Table4 Recoveriesand RSDs of 27 kinds of pesticides (n=6)

(mg/kg) (%) RSD(%)
0.01 98.7~106.5 3.4
thiamethoxam 0.02 97.4~105.2 4.1
0.1 98.2~106.2 4.5
0.01 85.9~110.5 8.6
flonicamid 0.02 81.3~100.2 7.9

0.1 80.0~104.1 8.5
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Gk a
(mg/kg) (%) RSD(%)
0.01 88.0~91.1 3.2
clothianidin 0.02 89.1~98.2 6.8
0.1 89.0~102.1 7.4
0.01 97.1~98.1 2.3
acetamiprid 0.02 94.3~100.2 32
0.1 94.5~101.2 4.5
0.01 45.9~46.7 2.1
tricyclazole 0.02 53.1~56.8 32
0.1 55.1~60.2 3.5
0.01 80.4~104.1 5.8
cymoxanil 0.02 92.1~99.2 4.5
0.1 93.0~99.1 43
0.01 89.5~90.2 2.1
thiacloprid 0.02 89.2~92.1 3.4
0.1 93.9~95.3 3.2
0.01 80.0~81.6 1.5
ethaboxam 0.02 81.0~85.3 3.1
0.1 82.9~85.4 2.5
0.01 43.1~45.0 2.4
chlorantraniliprole 0.02 42.0~43.6 3.0
0.1 40.1~43.3 4.6
0.01 92.6~93.5 2.5
iprovalicarb 0.02 93.2~97.2 4.7
0.1 97.6~99.4 3.5
0.01 83.6~84.5 1.9
simeconazole 0.02 86.7~87.4 2.3
0.1 90.4~90.7 2.4
0.01 86.6~87.7 2.3
methoxyfenozide 0.02 88.9~90.3 2.9
0.1 91.3~93.9 3.6
0.01 93.0~95.0 3.8
tebufenozide 0.02 93.4~96.4 3.4
0.1 89.2~91.9 3.0
0.01 90.4~91.9 1.8
cyazofamid 0.02 91.1~93.1 2.3
0.1 92.9~93.5 2.1
0.01 81.8~82.5 2.4
triflumizole 0.02 83.4~85.4 2.9
0.1 81.9~86.4 4.7
0.01 87.6~90.1 3.2
zoxamide 0.02 90.1~91.0 2.0
0.1 89.4~89.7 1.5
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(mg/kg) (%) RSD(%)
0.01 40.9~49.1 6.9
pyraclostrobin 0.02 40.1~48.9 7.1
0.1 40.8~45.3 8.0
0.01 100.8~104.7 3.2
novaluron 0.02 90.2~93.1 3.5
0.1 83.0~84.4 3.0
0.01 89.6~95.5 5.6
indoxacarb 0.02 89.1~91.9 3.4
0.1 92.5~96.6 3.9
0.01 73.1~83.4 5.7
amisulbrom 0.02 72.3~80.3 43
0.1 83.2~87.2 5.6
0.01 54.4~59.2 4.5
lufenuron 0.02 60.1~67.2 4.8
0.1 62.8~71.6 6.9
0.01 76.1~76.6 2.1
tebufenpyrad 0.02 78.1~80.3 3.4
0.1 78.5~81.4 4.2
0.01 64.8~68.2 4.7
flufenoxuron 0.02 65.3~66.9 2.5
0.1 66.2~66.6 1.5
0.01 62.9~71.5 8.7
pyriproxyfen 0.02 72.3~74.9 3.4
0.1 75.6~78.1 3.6
0.01 44~45.7 2.0
2- fenpyroximate 0.02 45.2~46.7 23
0.1 42.6~46.2 4.5
0.01 87.3~89.8 3.7
etoxazole 0.02 88.1~89.9 2.7
0.1 84.7~88.1 4.0
0.01 71~73.6 3.2
pyridaben 0.02 74.1~75.9 23
0.1 71.6~76.5 5.7
(limit of ,
detection, LOD), 27 0.01 mg/kg
4 %
3.4 SEBRFFMR AN E
6 QuEChERS-HPLC-MS/MS

27 , 1 4 27 , 0.01 mg/kg,

R 0.01 mg/kg, ( 2-
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