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Simultaneous determination of 26 pesticides in soybeans by high performance
liguid chromatography-tandem mass spectrometry

XIE Yi-Ran', ZHANG Gong-Liang', LI Yan® , CUI Yu-Na', LI Yi-Chen’, HOU Hong-Man'"

(1. College of Food Science, Dalian Polytechine Universty, Dalian 116034, China; 2. Liaoning Entry-Exit Inspection and
Quarantine Bureau, Dalian 116001, China)

ABSTRACT: Objective A high performance liquid chromatography-tandem mass spectrometric method
was developed for the simultaneous determination of 26 pesticides in soybeans. Methods Samples were
extracted with acetonitrile, defatted with hexane after acetonitrile saturation, and cleaned up with an SPE-C g
cartridge. Finally, the analyte was determined by high performance liquid chromatography-tandem mass
spectrometry. Results All the 26 kinds of pesticides were drained out within 20 minutes. The correlation
coefficient r was above 0.99. The recoveries were between 65.28%~114.67%, and the relative standard
deviation was below 10%. Conclusion This method is suitable for determining 26 kinds of pesticide in
soybean, and this method is rapid, accurate and it can be used for the determination of 26 pesticide residues in
soybean.
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(HPLC) - (LC-MS)
35) API4000 (
- (GC-MS) | .
(ESI): AB ; Agilent-1100
Agilent
, LC-MS/MS
[3] 23 H &
i . Cis , - 231 &EH
Welch Materials XB-C;g(2.1 mmx100
26 mm, 3 pm); - (0.1%),
1; :0.30 mL/min; 25 C;
2 MRS FE £ 20 uL
e 232 JRiEFH
21 #R5IRF " .
, 9 L/min;
( ); Cis 25 L/min; : 75 L/min 65
(6 mL, 500 mg): Supelco L/min; 5000 V; 600 C;
26 : 96.5 %~99.9 %( (MRM),
Dr. Ehrenstorfer  Sigma ); 2
, Meker ;
(Milli-Q ) F1 REIEEERERF
. 26 Table 1 Gradient elution program
10.0 mg( 0.01 mg) 20 mL , /min mL/min (%) (%)
20 mL, 0.00 0.3 90 10
0.50 mg/mL. 26 ,4°C 2.00 0.3 90 10
2.01 0.3 15 85
15.00 0.3 15 85
, 26 0.01 15.01 0.3 90 10
0.02 0.04 0.06 0.08 0.10 pg/mL 20.00 0.3 90 10
F 2 26 MRAB RGN F 4
Table 2 The mass-spectrometry conditions for determination of 26 pesticides
(m/z) (miz) CE/V
300.3/159.2 40
azaconazole 300.10 300.3/231.0 300.3/159.2 25
. 276.4/164.3 35
bromoxynil 276.91 276.4/216.5 276.4/164.3 35
butocarboxim 190.26 221133..22//17556.93 213.2/75.0 ?(5)
. 415.1/186.3 25
chlorimuron-ethyl 414.85 415.1/213.4 415.1/186.3 50
. 241.3/214.3 25
cyanazine 240.69 241.3/95.8 241.3/214.3 35
fluridone 329.32 330.3/309.1 330.3/309.1 >0

330.3/290.3 45
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(m/z) (m/z) CE/V

mazamox 30533 Moandes  weansia 5
wao o BBES s 3
mefenpyr-diethyl 373.23 ;;g;ﬁégi 373.2/327.3 2(5)
phenmedipham 30031 WAy e s
picolinafen 376.30 ;;;;gz;i 377.2/331.1 58
vernolate 203.34 220(;2?0//1;6?.11 204.0/128.1 gg
fluthiacet-methy 403.88 jgjégﬁ:é 404.2/274.3 gg
nitrothal-isoprophy 295.29 ;gzgﬁ?;g 295.3/263.2 g(s)
picolinafen 3673 Sewinese A4S t
pyrifenox 295.20 229955.33//29623?2 29331929 ;2
uniconazle 291.80 229922.53//16294;78 292.3/69.7 ‘51(5)
pebulate 203.34 220(;2.22/ /1721?'91 204.2/128.1 gg
imazapic 27530 eaness M6l w0
mazethapry 28933 SoaTa 0SS 5
isoproturon 206.28 220077.33//17615?3 207.3/71.9 ;8
promecar 20727 Jganeen RS2 s
rowTs 2383 Soaat B0 s
triticonazlole 317.81 Siaes 318.3/168.3 2
ma WA wams B
trimethacarb 193.24 194.3/137.3 194.3/137.3 20
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233 HaeaH [5]
5.00 g 50 mL ,
R 5mL , 30 min 10 mL , [10] ,
2500 r/min 2 min, 4000 r/min ,
10 min, 50 mL (1
20 mL s
5 20 mL [12]’
[13]
ENVI-Cj ( 6mL ,6mL ,
), , 6 mL 5mL 30 min
, 2.5 mL 322 MmPREM e ER
s 0.22 pm
3 HREMHA ’
31 RiES®AELGRKL ( ) - 20
, 1 pg/mL mL 2 i
- ’ 323 BEARFREMMA
M+Na]" , ’
(MiNal (HLB) Ci Cug
[M+H] ,
’ 82 73 614 5:5
- 1%o ) [14-16]
26 20 min 45 6 7 8mL
1%o 6 mL
) , 6
32 HMmBTLEEHRMIL :
, 33 FHEFWIE
’ 33.1 &MHEZER
, (Y) X)
(43791214 , 0.01~0.1 pg/mL
32.1 HHRBEI (r 0.9988~0.9999),

[5-11]

[8]

332 ERE. AFEE A NI

, 1.3.3
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Fig.2  Effect of acetonitrile elution solvent on Fig. 2 Effect of acetonitrile elution solvent on
bromoxyni recovery imazethapry recovery
F3 KMXRFR. HXREMIREMA R R
Table 3 Linear equations, correlation coefficients and recoveries of 26 pesticides in soybean
RSD
pesticides /(ng/mL) /(mg/kg) n=6(%) n=6(%)
0.01 79.24 2.13
0.9999 0.01~0.1 Y=6.04x10*X-2.75° 0.02 82.36 4.80
azaconazole
0.03 85.07 3.01
0.01~0.1 0.01 87.66 4.25
. 0.9998 0.01~0.1 Y=2.30x10*X-7.67* 0.02 90.12 6.99
bromoxynil
0.01~0.1 0.03 92.88 4.81
0.01~0.1 0.01 80.03 4.21
) 0.9998 0.01~0.1 Y=2.11x10*X+2.3° 0.02 87.15 5.72
butocarboxim
0.01~0.1 0.03 91.02 4.79
0.01~0.1 0.01 76.73 3.08
. 0.9999 0.01~0.1 Y=2.34x10°X-1.06* 0.02 77.98 4.69
chlorimuron-ethyl
0.01~0.1 0.03 81.60 3.36
0.01~0.1 0.01 71.19 1.29
. 0.9995 0.01~0.1 Y=3.93x10*X-1.45° 0.02 76.25 3.19
cyanazine
0.01~0.1 0.03 79.83 2.63
0.01~0.1 0.01 93.13 2.22
. 0.9998 0.01~0.1 Y=1.29x10°X~1.45° 0.02 103.98 3.74
fluridone
0.01~0.1 0.03 97.81 2.85
0.01~0.1 0.01 80.06 5.83
. 0.9992 0.01~0.1 Y=2.62x10*X-1.07° 0.02 83.44 6.71
1mazamox
0.01~0.1 0.03 89.53 6.02
0.01~0.1 0.01 84.91 4.99
. . 0.9991 0.01~0.1 Y=4.17x10*X-1.21° 0.02 108.33 5.89
1mazaquin
0.01~0.1 0.03 90.76 5.27
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RSD
pesticides /(ng/mL) /(mg/kg) n=6(%) n=6(%)
0.01~0.1 0.01 78.20 3.20
. 0.9996 0.01~0.1 Y=1.50x10°X-5.31° 0.02 90.34 4.63
mefenpyr-diethyl
0.01~0.1 0.03 88.27 4.07
0.01~0.1 0.01 87.48 2.38
. 0.9999 0.01~0.1 Y=1.12x10°X-5.32° 0.02 92.68 4.25
phenmedipham
0.01~0.1 0.03 98.05 3.61
0.01~0.1 0.01 71.01 3.71
L 0.9991 0.01~0.1 Y=4.19x10*X-9.74* 0.02 79.26 6.48
picolinafen
0.01~0.1 0.03 85.31 5.28
0.01~0.1 0.01 65.28 2.14
0.9999 0.01~0.1 Y=2.36x10*X+8.67* 0.02 71.93 3.57
vernolate
0.01~0.1 0.03 73.48 2.83
0.01~0.1 0.01 79.26 1.48
. 0.9995 0.01~0.1 Y=1.53x10*X-7.86* 0.02 84.31 3.97
fluthiacet-methy
0.01~0.1 0.03 83.49 2.33
0.01~0.1 0.01 77.58 1.54
. . 0.9992 0.01~0.1 Y=2.39x10*X-6.82° 0.02 83.22 3.88
nitrothal-isoprophy
0.01~0.1 0.03 83.92 2.35
0.01~0.1 0.01 80.23 5.33
L 0.9997 0.01~0.1 Y=3.64x10°X+4.9° 0.02 89.34 7.46
picolinafen
0.01~0.1 0.03 93.28 6.28
0.01~0.1 0.01 81.98 1.09
_ 0.9992 0.01~0.1 Y=2.39x10°X-6.82° 0.02 83.09 247
pyrifenox
0.01~0.1 0.03 89.41 1.85
0.01~0.1 0.01 80.08 6.72
. 0.9988 0.01~0.1 Y=7.44x10°X-3.36* 0.02 88.08 7.64
uniconazle
0.01~0.1 0.03 87.16 7.29
0.01~0.1 0.01 69.37 3.58
0.9999 0.01~0.1 Y=3.74x10*X-1.14° 0.02 75.92 5.09
pebulate
0.01~0.1 0.03 82.69 4.31
0.01~0.1 0.01 80.15 6.01
. . 0.9999 0.01~0.1 Y=2.29x10*X-7.44* 0.02 89.71 8.74
imazapic
0.01~0.1 0.03 96.33 7.25
0.01~0.1 0.01 94.61 4.12
. 0.9996 0.01~0.1 Y=3.55x10X-9.50* 0.02 114.67 5.62
imazethapry

0.01~0.1 0.03 98.04 4.39
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@&R3
RSD
pesticides /(pg/mL) /(mg/kg) n=6(%) n=6(%)
0.01~0.1 0.01 73.77 3.73
i . 0.9993 0.01~0.1 Y=1.30x10°X-5.85 0.02 74.30 5.89
isoproturon
0.01~0.1 0.03 85.62 4.06
0.01~0.1 0.01 69.24 3.70
b 0.9995 0.01~0.1 Y=1.64x10°X-8.83° 0.02 70.17 5.24
promecar
0.01~0.1 0.03 74.85 4.47
0.01~0.1 0.01 80.12 2.88
. 0.9996 0.01~0.1 Y=6.62x10°X+1.9* 0.02 85.60 432 4
0.01~0.1 0.03 86.72 3.86
0.01~0.1 0.01 72.94 4.89
it ol 0.9997 0.01~0.1 Y=8.50x10*X-2.60° 0.02 77.59 6.29
riticonaziole
0.01~0.1 0.03 80.61 5.45
0.01~0.1 0.01 86.67 6.37
XMC 0.9999 0.01~0.1 Y=3.67x10*X-2.04° 0.02 92.74 8.41
0.01~0.1 0.03 98.31 7.69
0.01 69.94 2.11
wimethacarb 0.9993 0.01~0.1 Y=4.49%10*X-2.67° 0.02 76.30 4.69
rimethacar
0.03 81.68 3.74
6 , , 26 agricultural areas [J]. Chin J Appl Eclo, 2004, 15(2): 341-344.
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