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Simultaneous Analysis of the Pesticide Residue in Agricultural Products by Liquid

Chromatography/Tandem Mass Spectrometry

Toru NISHIKAWA, Hideaki MOTOMURA ,and Yoshiyuki KAWAGUTI

Analytical method by liquid chromatography/tandem mass for simultaneous determination of pesticides in

agricultural products (potato, tomato, green onion, and spinach) was studied. Mass spectral acquisition was done by

applying multiple reaction monitoring (MRM). The pesticides were investigated by the method for simultaneous

determination using LC/MS which follows the official method. In brief, the samples were prepared extracted by
acetonitrile, purified by partition using phosphate buffer and ENVI-carbt/LCNH2 (500mg/500mg, 6mL). The
pesticides were separated by reversed-phase LC using Mightsil RP-18GP column (3pm, 2.1mm X 150mm) and
determined by electrospray ionization tandem mass spectrometry. The quantitative limits were range from 0.1 pgto 15

pg, respectively .The recoveries rates of pesticides after added to be 0.1pg/ml were almost 60 ~ 120 %, respectively.

We demonstrated that this method is suited to determine pesticides in agricultural products.

Key words: Liquid chromatograghy/tandem mass, Simultaneous determination, Pesticide residues,
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Tablel. Retention time and compound-specific ESI-MS/MS parameters.

RT Precursorion Production DP¥! CE#  LOD*

Compound mn @) mp M V) (e
TP AFHRA Azamethiphos 10.55 3249 112 66 51 0.8
TV TIRAAT IV Azinphos-methyl 144 318 136 41 33 0.8
7 =7 A Anilofos 17.57 368 125 61 41 0.7
TAVF L Bla AbamectinBla 21.18 890.5 305 36 35 5
A% H7 )L —/1 Isoxaflutole 19.57 359.8 2619 91 21 0.6
47131V Tprobalicarb 1641 3209 119.1 56 23 09
A% 77 VR Imidacloprid 1544 256 91.3 66 43 5
AL R¥H47/L7 Indoxacarb 18.5 5279 150 76 31 5
X AVARFT L Oxycarboxin 7.88 267.9 1752 61 19 24
FVUHY Oryzalin 16.69 344.81 77.8 91 -74 2.8
FHrdy 7 =51 Quizalofop-ethyl 19.23 373 255 81 43 3.6
Cloquintocet-1-methyl-hexyl ester 19.57 3359 179 (192) 51 47 04
g7 =3 Clothianidin 6.06 248 58 -61 22 1.5
<7 x /YK Chromafenozide 16.3 395 175.1 76 21 0.8
/A7 vy Clomeprop 10.54 324.8 183 61 21 0.6
a4~/ Chloridazon 7.08 222 77 86 55 6
7N 7=xF3R Cyflufenamid 18.03 413 91.2 81 55 3
A3 —)L Simeconazole 16.63 294 70 61 39 1.7
U AFE—/L Dimethirimol 13.16 210.1 71.2 (140.1) 51 47 0.5
F7 a7 YR Thiacloprid 7.94 253 126 81 27 09
F7 %) — 1 Thiabendazole 9.62 202 175.1 101 35 09
F7 A% 2 Thiamethoxam 5.13 292 181 71 33 7.5
’IVva%s P Tralkoxydime 13.7(16.2) 32797 2539 -76 -36 0.6
F 7107 =UR Naproanilide 17.04 292 120 56 29 0.2
v/ L—h Pyrazolate 18.22 439 91 91 55 1.5
V7 ZUR Pyriftalid 14.61 318.86 139.2 76 39 14
7x/)% 51V Fenoxycarb 17.18 302 88 96 29 1.1
72/ (E) Ferimzone 15.28 255.014 1322 46 29 0.1
7 x5/ A7) Ferimzone 15.29 255.014 91.2 41 45 0.8
72 AT 4772 Phenmedipham 144 301 136 101 29 1.1
757} Butafenacil 16.31 492 180 21 59 0.5
755471/ Furathiocarb 19.25 3829 167 (195) 76 35 1.8
/7 =7 Benzofenap 18.95 431 105 91 45 2.9
LAY F L A3 MilbemectinA3 21.22 546.3 511 11 17 15
VLA F L A4 MilbemectinA4 21.8 560.1 524.8 11 17 15
AT 7 = /R Methoxyfenozide 15.8 369 149.1 76 21 24
Z2K7 x> Lactofen 19.26 479 3439 61 29 1.1

2% 1: Declustering Potential,
#%2: Collision Energy
#%3: Limit of Detection
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Figure.1 The chromatogram of pesticides mixed standard in positive mode (A) and negative mode (B) by LC-MS/MS
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Table 2. The recovery rates of pesticide from each agricultural products.

Compound - Recovery (%)
Nfya CV foh CV 1% CV  dwEE CV
T YW AF A Azamethiphos 91.8 33 713 107 93.0 8.8 68.9 4.0
T VU IRAATF )V Azinphos-methyl 930 72 1023 25 882 32 84.7 5.0
7 =017 A Anilofos 895 28 924 1.7 86.0 4.0 87.9 2.6
T3AZF Bla AbamectinBla 117 10 805 156 922 10.1 69.4 8.3
AVFH 7L h—/L Isoxaflutole 974 45 1090 64 866 0.7 86.8 2.7
A7"w/ Y71V Iprobalicarb 88.7 6.6 93.1 0.8 87.4 1.6 87.1 0.9
A 7a 7 IR Imidacloprid 754 69 835 19 89 55 80.9 1.5
ALRFH71)L7" Indoxacarb 1053 33 1163 132 844 22 74.1 0.8
¥ AVRFL L Oxycarboxin 87.1 20 742 70 80.1 6.9 80.2 5.8
FVUHV Oryzalin 840 29 960 1.5 80.6 3.0 772 42
¥ oy 7" 2F)V Quizalofop-ethyl 84 25 920 0.7 86.1 24 87.0 32
Cloquintocet-1-methyl-hexyl ester 1002 46 1020 20 86.8 2.0 834 2.0
aF 7= Clothianidin 84.8 24 88.0 74 72.1 1.8 69.7 1.1
/va~<7x /YR Chromafenozide 89.5 74 90.4 13 94.1 2.0 86.3 1.9
JaA7 w7 Clomeprop 954 2.5 74.0 8.3 94.3 8.1 70.9 42
a7 Chloridazon 94.9 4.6 88.0 7.4 89.0 0.7 83.3 24
7NV 7xF3R Cyflufenamid 1029 28 98.3 1.0 902 41 87.0 6.8
A=)/ —)L Simeconazole 894 36 907 08 88.1 6.1 83.3 0.1
YU AFUE—/L Dimethirimol 689 106 850 06 381 6.1 76.8 2.7
F727a7YR Thiacloprid 949 43 889 46 89.3 0.3 81.3 2.8
F7 & — L Thiabendazole 85.8 49 91.1 13 68.9 16.8 79.5 7.5
F7 A2 Thiamethoxam 930 51 1012 99 761 24 75.8 4.1
N7V A Tralkoxydime 78.6 7.9 79.3 9.8 73.5 13 74.8 3.6
787 =UR Naproanilide 90.4 1.1 90.0 0.5 86.3 2.6 86.1 1.8
v 7L —h Pyrazolate 133.0 34 740 96 773 127 65.8 6.0
U7 XZUR Pyriftalid 94.3 3.1 9.2 2.1 857 5.1 82.1 3.6
7= /%717 Fenoxycarb 86.9 7.2 94.0 2.0 86.4 94 87.7 2.7
7= 2" (E) Ferimzone 724 08 824 1.1 827 52 81.4 23
7 2 2" AZ) Ferimzone 74.1 0.9 84.8 5.7 82.2 39 834 2.8
7 A7 4772 Phenmedipham 1263 52 954 44 819 1.6 85.8 9.9
757 =73 Butafenacil 89.6 54 845 14 86.8 1.7 86.7 1.9
759471V Furathiocarb 95.1 20 975 22 83 08 83.6 20
~/)' 7 =7 Benzofenap 93.8 4.2 94.3 25 84.3 3.6 83.7 04
VLAY F L A3 MilbemectinA3 945 44 1143 83 715 1.6 54.5 23
LA T A4 MilbemectinAd 1014 53 662 74 827 30 69.2 2.0
ARFT T = /PR Methoxyfenozide 94.1 2.7 87.1 1.9 80.3 2.5 89.3 3.1
ZJK~7 =z Lactofen 111.7 1.4 79.5 94 84.7 24 94.5 1.2
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