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Determination of 11 agricultural chemical in fruits by liquid chromatography
tandem mass spectrometry with isotope internal standard
WANG Lian, ZHU Zuo-fang, YANG Yu-ting
(Chengdu Center for Disease Control and Prevention, Sichuan Chengdu 610041, China)

Abstract; Objective To establish a method for determination of 11 bactericides and fipronil residues in fruits by liquid
chromatography tandem mass spectrometry. Methods The samples were extracted by acetonitrile and then homogenized.
The supernatants were separated after centrifuge and nearly dried with rotary evaporation. After the solid phase extraction of
amino cartridge, the eluent was dried-up by the rotary evaporation. The analytes were dissolved by the mobile phase and
determined by liquid chromatography tandem mass spectrometry. The conditions of separation and mass spectrometry were
optioned. Results The relative standard deviations of detection were 4. 7% -9.4% , the spiked sample recoveries were
78.6% -107. 4% . The limits of quantification and detection were 0. 002-2. 2 and 0. 000 4-0. 66 pwg/kg. Conclusion The
method is simple, accurate, sensitive and could meet the determination requirements of pesticide residues in foods.
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Table 1  Condition of gradient elution
I 6]/ min WA A/ % WA B/ %
0. 00 10 90
1.00 48 52
10. 00 48 52
10. 01 90 10
11. 00 90 10
11.01 10 90
12. 50 10 90
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Table 2 MRM condition of 11 bactericides and 2 internal standards
e 3oy | I AE FEYE T BN A FHL M E A A Tilf 48 HL il 38 = 1
/min /(m/z) /(m/z) /V /V %/ V /eV R/ V
7 B o5 031 60.2" 31 5.3 8 45 2.3
o : : 86.0 30 5.3 10 26 2.3
160.2* 34 4.0 13 25 2.8
AT 1.51 192.2
FHR 132.0 34 4.0 80 43 3.5
I i 13 432 151.0° 35 4.0 18 27 2.6
L ‘ ' 311. 1 30 4.0 11 13 3.5
168.2* 53 4.0 20 40 2.4
0 75 e 3.52 200. 2
R 107. 1 64 4.0 20 33 2.5
220.1" 32 3.8 17 2.5
7 3.62 280. 2
AR 192.2 35 3.8 23 2.5
o—— 426 288, 3 301.1° 60 5.5 15 27 4.0
' ' 165.2 60 5.5 19 43 2.5
308. 1" 28 3.7 11 15 2.7
o fi e 4.88 376.0
Pt B 266. 1 28 3.7 15 21 2.7
197.0" 40 4.5 20 20 2.5
— I ] 5.27 294.2
225.2 40 4.5 29 14 3.0
o 6 46 2843 67.1" 43 4.0 12 49 2.5
i ’ ’ 95. 4 43 4.5 12 30 2.5
s B 0 17 406, 1 251.2" 55 5.0 21 34 3.5
- o ' 337.2 55 5.0 14 20 3.5
329.9* -45 -5.5 -13 -21 -3.0
-
it 8.95 434.9
M 250.0 -45 -5.5 -23 -39 -3.0
. 160. 1~ 44 3.0 7 25 2.0
Z W R -D; 1.43 195. 1
132. 1 44 3.0 7 43 2.0
334.1" -33 -4.5 -15 -24 -3.0
-2 C, PN, 8.92 438.7
252.0 -30 -4.7 -25 -38 -2.0
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Figure 1 MRM chromatograms of 11 bactericides and 2 internal standards
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Figure 2 Optimization of concentration for formic acid %3803%) . 3.],? 4£ﬂ'LA
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106 A 1 5 3% 0 T 4 1F R, 9 R R 1 0 1 W ek
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JIRZE 200 ~5 000 ng/ml ) £% P 5E BBl A 5 4 i AH 56 8
P+ LA 3 AR HL (S/N =3) FFRS R 9 B ik o 2357 9 -
TR R R, L 10 fE (S M L (S/N = 10) BF 1 /Y g 057
B SR BT AU B s B A ) 11 RO BTAG Hh Mg Wy a
FRYE M 4 0.000 4 ~0.66 wg/kg, & & FRJE Fl N R s ST  H
0.002 ~2.2 pg/kg; 4% 40 .5.0. 02 pg/kg( Z M " t/min .
W I % R P T R ORE SRR, 4y B R 1.0 A Kt ;
2.5 pg/kg) 3 R K P HEAT IR Il A 5, $ 1
GB/T 27404—2008 { 5 40 5% i ik bl BLAE £ AL Eig
K ) MEFT I 0, XF 0 G R 5 5 B B (MRL) & ik
F B A 25 % B 0 537, [ 6 R A s i i 5
B MRL JE4T 3 YK PR 5, 44 K B FAT 6 1, . bmé h i
E AR [ W 2N 78. 6% ~ 107. 4% | HH % b i i T2 3 4 56 7 8 9 W0
2(RSD)R 4.1% -9.4% , R 3. VEra. S B b, HOETE R ;o BN A4 BEN O o S
2.6 SEPRAE SR £, AR IR . AR s R i SRS 5. O SF
T 63 /KR (SF AR ) 49 M A o R Bk AL B3 BHAERES ) MRM &
A SR Ak IRk PE ) A ST My 2R R 41 )y Figure 3 MRM chromatograms of the positive samples
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Table 3 Regression equations, correlation coefficient, limits of determination,limits of quantification,recoveries of

samples and relative standard deviation of the method

. & E [ %/ % (RSD/ % )

] I 1 7 HI% R B /fig;ii) /ﬁjﬂi) ] : ;

R y=55.3x-32.8 0.999 6 0.23 0.76 78.6(7.6) 87.4(5.8) 97.8(4.9)
LZHR y =1650x +1030 0.998 3 0. 003 0.01 82.6(8.7) 84.9(9.2) 101.4(5.2)
L T R y =3140x - 1080 0.997 6 0. 001 0. 004 79.0(7.7) 86.2(4.8) 107.4(4.7)
5 e y =11400x +3710 0.999 7 0. 002 0. 007 80.1(9.4) 86.3(5.7) 93.8(6.0)
7 R y =9770x - 2470 0.997 9 0. 002 0. 007 81.5(9.1) 91.2(4.9) 91.4(5.9)
P T 1 Db y =4870x - 779 0.998 0 0. 003 0.01 82.9(6.8) 87.8(5.2) 88.4(5.0)
Dk i frie y =1730x + 724 0.999 7 0. 002 0. 007 78.8(7.2) 85.1(7.0) 96.2(5.5)
I ] y =4580x +489 0.999 8 0. 004 0.014 80.4(5.0) 86.8(5.7) 96.9(6.3)
R y=173x +72.4 0.997 4 0. 66 2.2 79.2(9.0) 82.9(6.4) 87.8(7.4)
JE Tk R R e y =9810x + 1420 0.999 8 0. 000 4 0. 002 80.3(8.2) 88.1(5.8) 89.4(5.9)
FURNE y =5800x — 3130 0.997 7 0. 005 0.017 80.1(9.0) 83.3(7.0) 86.9(6.4)

01,23 R B 5% 1R AR R AR K 2354 09 0.02.1.0.2.5,5,40 pg/kg
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