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In order to respond to the increase in the number of
pesticides subject to inspection according to the adoption of
the Positive List system in Japan, the simultaneous analysis
of more than 300 compounds is required for GC/MS and
LC/MS(MS). However, it is difficult to greatly increase the
number of samples inspected, because a pretreatment process
of each sample is time consuming using current analysis
techniques. Therefore, in order to accelerate the pretreatment
process, a simple and fast method was developed for the
determination of 124 pesticides/metabolites(127 compounds)
in a wide variety crops, using solid-phase extraction (SPE)
and liquid chromatography with tandem mass spectrometry
(LC/MS/MS). After extraction with acetonitrile, the filtered
extracts were made up to 50 mL and a 1 mL aliquot was
followed with SPE in method-1, and another 1 mL aliquot
was followed with SPE in method-2 for high polar pesticides.
By using aliquots of extracts with small-scale mini-columns,
purified samples could be obtained. And these methods were
not needed liquid-liquid distribution and concentration by
evaporator long time. So after fractioning, a single chemist
could do pretreatment process in 10~20 minutes per sample.
This proposed method with small matrix effects, is effective
and suitable for the determination of multiple residual
pesticides.

ing, 100025, P.R.China

(

connection part cartridge
frit
connection part ~ud
frit stopper
Varian C18(1000mg)

| Varian C18(50mg)
2cm {? L
I

SAIKA-SPE C18(50mg)

K Three Kinds of Using Solid-phase in SAIKA-SPE

Original Test Tube

Rack

@ C18(30mg)
Octadecile Silica Si-CgH;, by Varian corporation
@ HBS(20mg)
ilic-Lipophilic Bal; d Cop by Waters corporation

@ PSA(30mg)

\ Primary Secondery Amine  Si-CH,CH,CH,NHCH,NH, by Varian corporation

LC conditions:

racoce
Common extraction GC and

LC
Sample 10g (Neutralization for acidic
samples, and add 10mL water to

AcetomtttIeSmL

Homogenize 2min

31min)
method-2: 10%

LC/MS/MS:

ACQUITY UPLC (Waters,USA)
Inertsil ODS-SP, 2.1 X 150mm,Sum (GLSciences,Japan)
mobile phase: A is 2mM ammonium acetate in water,
B is 2mM ammonium acetate in methanol.
gradient mode (%;concentration of B)
method-1: 10%(0-1min)—90%(20min)—90%(24min)—10% (24

N

Non polar impu

(a 15min)
‘Wash with Acetonitrile 10mL
Add water, make up to 50mL

system :

GC method

120C,

flow rate: 0.2mL/min, injection volume: 10pL, column temp.: 40°C,
FEAOVIPDA 210-400nm

Quattro Premier (Waters-Micromass, UK)

ionization mode: ESI(H),(, capillary voltage: 3.5KV(+), 3.0kV(),

analytical mode: MRM(Multiple Reaction Monitoring), source temp.:

0%(10mi

10-

and pest

Fig. Effect of Acetonitril
non

Pretreatment time
20min/sample
0T U-25 SAMDIC

C18 (30mg) : purification
‘ wash with acetonitlile:water(80:20) 0.5 mL
Out flow liquid
‘ dilute by adding 2 mL water (31% acetonitrile/sample) |

Out flow liquid |
| e Y Saaing 22 mL 20% saline solution(4.4% acetonitrile/sample)

wash water 2mLX 2 (for removing NaCl)
aspiration dry 3 min
PSA (30 mg) connect: purification
| elute acetone: n-hexane(t:1) 2 mL !
only PSA(30mg)
0.4%HCOOH/Methanol(pH2.5) 1 mL'2
DRY UP *1,*2 separately
methanol 0.5 mL. +1%CH;COOH/water(pH3) 0.5 mL

LC/MS/MS (MRM

L

LC method-I

Fmrlcnnn imi (equivalent of 0.2g sample)

C18 (30mg) : purification

‘wash with Acetonitlile:water(80:20) 0.5 mL
Out flow liquid

DRY UP

LC/MS/MS (MRM
determination)

400%C,

100%
AcN

80%
AcN/water

*_C18 (30mg): purification

es
are trapped on C18,
des are
dropped through C18

le ratio on the removal

66.
AcN/water  AcN/water

* 30 mg): pu n

Acetone:n-Hexan (1:1)

Solid
phase

Solid phase

Solid phas.

Ll I

acid/Methanol(pH2.5|

0.4% Formic acid/Methanol
(Ph2.5)

om PSA min
A%Formic

Table. Recovery of acid compounds from HBS+PSA and PSA after

Temove HES HBS PSA anly PSA
Pesticide Ka  Acetone:
’ T e Aceme
@n2mt, T
Pyrazosulfuroncthyl O 37 0 04 1040 1044
S TT— [ 0 0 968 968
Flussifop-acid -ccoom 32 0 0 968 968
Haloxylop. -(CoOR) 29 0 0 960 960
Chlorimuron-ethyl o 4 0 0 952 952
[re—— o s2 0 0 936 936

acid(pH?.5)

Pretreatment time
20min/sam

phase HBS
add acetonitrile 4 mL, and azeotrope

add methanol : water (25:75) 0.9 mL

wash methanol : water (25:75) 0.9 mL
Out flow liquid

| 2dd 20%CH;COOH(pH3) 50uL
Fill up to2 mL

I

Non-polar pesti

1. Dilute samples by adding
of water and flow through the soli

small a

2. Further dilute the outflow liquid by
saline solution and then flow through
the solid phase HBS again

de + Polar pesticide

Fig.

Relationship between the recovery of non polar pesticides and dilution
(dilution rate) on HBS mini column

quantity

water(mg/L

—— Chlorfluazuron

Q%) (T 1% 66 11%) ©6%

Relationship between the recovery of high polar pesticides and dilution quantity
(dilution rate) on HBS mini column
Solubil
water(mg/L. pHT) LogPow
1050
31800
159
308
734
21100

—— Azimsulfuron
—8— Chlorsulfuron

Haloxyfop
Imazosulfuron

= Mecoprop

= Trinexapac-cthyl

o

o

Q%) (%) 66%) %) 66%)
Retention of polar pestici

£20% SallneWater
improved by raising the dil

Brown Rice (1=3)

Orange (n=3)

(

Brown Rice (1=3)

Orange (n=3)

Brown Rice (1=3)

Orange (=3) (Uit

(Unit:%) (Unit:
0pgig 0.pgig 0.pgig (X 0.pgig 01pgig (X 0.pgig Olngls

Pesticide ok Spike Spike Pesticide ok Spike Spike Spike Pesticide ok Spike Spike S
ey RSD ey RSD ey RSD PR— ey RSD ey RSD ey RSD [—— ey BSD [r—— [r——

3-OH carbofuran 934 40 1050 1223 19 1270 1073 14 1160 Fenhexamid 925 30 950 950 118 1050 83 21 835 853 40 890 Pyri 2 67 1055 1280 90 1400 1193 45 2210 248 204 1815

4ca 802 152 900 1273 24 1450 1343 56 1370 Feopyroxmate(E) 1029 42 125 1230 22 1050 1100 43 1425 1170 26 1340 Pyridate_Metabolite 77 47 40 120 IL6 %00 123 70 710 852 22 900
746 20 840 1017 35 1160 880 23 970  Fenpyrodmate(d) 980 28 1045 1130 40 1550 987 20 1180 1058 L8 1125  Pyrifmlid 983 38 1085 1070 78 1200 1042 25 1015 967 21 1045
60 33 590 870 34 920 723 08 660  Ferimuone(®d) 858 27 995 870 SI 1350 855 20 935 737 L0 820  Quinclorac 844 48 880 540 201 400 1140 iS5 1210 160 13 800
74 27 915 72 LI 930 647 50 95  Pazasulfuron 855 18 950 830 33 100 857 70 1125 830 42 1095  Quisalofopethyl 1034 L9 1075 1250 49 1500 1268 60 1350 1157 09 1200
1394 32 1590 1620 11 1850 1483 74 1530 Fluai 878 I8 945 960 &6 1150 848 75 1000 63 S8 925
894 18 985 952 24 1005 865 26 955 Fluazifop-buthyl 1007 L9 1030 1060 39 1050 1072 18 1180 1078 19 1100 327 78 12303301409 14508 322 156 954 255 20 950
72 152 895 00 — 120 00 — 815 Flufenowra 1084 34 1015 1530 85 1300 1363 45 1805 1242 56 1335 717 37 %30 840 27 1050 828 27 895 1850 26 2125
76 75 990 737 55 1130 763 27 1100 Flumetsulam 722 26 900 650 109 1050 485 90 1065 982 14l 1315 914 56 970 %0 56 1000 940 30 895 957 08 1015
818 40 960 1053 20 1160 870 20 90  Fusulfamide 90 SI 1095 1190 75 1650 1292 S5 1500 1018 &4 1280 1033 26 1025 1140 72 1300 168 35 1290 1107 23 1185
814 28 910 853 75 950 747 20 770 Fomesaten 313 101 €5 10 203 700 55 241 755 33 173 605 818 L9 920 930 61 950 923 28 945 930 25 895
364 26 970 858 32 905 795 06 870  Haosufwrowmethyl 801 34 860 700 124 750 830 42 1045 578 IL§ 935 934 35 8720 900 136 1000 1110 41 1290 927 66 1020
886 47 920 845 64 1090 @3 60 835  Halonfop 895 34 970 980 106 150 967 42 1090 730 IL0 1040 851 44 995 760 86 1350 627 93 1210 848 157 1390
92 29 1025 1030 18 1015 805 00 850  Hexaflumuran 1018 32 1020 1300 47 1250 1225 46 1325 1130 38 1150 1024 28 1100 1070 42 1150 1100 28 1055 1087 43 1160
s 24 910 873 18 %00 827 25 885  Immalil 785 26 995 890 47 1500 607 60 855 3567 41 305  Trakewdm 889 15 1000 790 302 100 842 12 955 70 24 1075
388 38 550 67 30 1140 727 35 1150 Imasosulfuron BL6 54 970 720 276 150 3 65 100 720 109 11490 Tyibensonmetiyl 797 65 940 850 72 950 1108 &4 1065 €18 31 1005
883 12 915 853 39 930 832 49 890  Imidacloprid 856 26 930 800 &5 900 953 68 1150 713 33 880 quouanig Gh D &b ah b an Gh a6 on  ah o o
1012 26 990 1220 16 1400 1240 L4 1340 Tnabenfide 910 I 1095 3800 43.2 1000 975 18 960 868 41 1000  quooolE @ Gn oW B W0 GE % w0 @0 5 e
1062 28 1165 162 47 1155 1095 41 1210 ndanofa 882 37 955 980 128 1250 760 34 760 443 36 465 iy T T T e
940 21 95 1030 22 1085 1002 21 1070 Indoxacarb MP 999 46 1045 1230 130 1S0 1135 18 1225 1100 40 1155 5
912 49 1000 1093 54 1250 411 74 740 lsomfule 800 20 830 WS04 S0 91z 15 %09 ey 41 s39  quwewhremdt o B0 03 e e RS TRe B2 o7 RS R 5 e
973 56 990 1057 43 1130 835 67 810 Lactten 11 L8 1055 1350 37 900 1210 65 1475 1175 63 1235 e
844 25 935 83 03 90 80 L6 870  Linuwron 890 29 895 920 73 1600 898 09 895 432 S5 415
857 41 805 857 35 800 1535 400 880 Lufenuron 1083 41 985 1380 I35 1100 1302 S0 1545 1192 55 1300 *Sample were spiked at 0.1pug/g of each pesticides(127 compounds).
798 20 955 748 21 910 795 38 955  MBC 610 35 915 660 &3 1600 7.0 24 905 465 47 965

Carpropamid 886 40 970 883 33 880 582 25 610 MCPA 124 3.0 1180 1160 47 1200 1100 24 1290 1153 33 1290 *  pesticides were eluted PSA mini column (27 compounds).

Chlormsulammethyl 875 40 985 775 34 %20 05 121 1065 790 S0 945 840 S0 1200 642 66 950 750 97 1095

Chlorfluazuron 970 39 1015 1327 75 1990 1use 88 125 ipyrim 859 30 950 920 49 1100 808 25 855 93 L3 650 *  pesticides were analyzed using LC method-TI (33 compounds).

Chloridazon 754 20 980 752 55 935 745 60 945 ipyrim_metabolite 757 22 815 930 48 1050 827 23 870 827 40 845

pe— 895 29 945 905 89 990 895 24 1045  Methabensthinzwon 974 33 1080 970 59 1000 1012 36 1015 82 06 995

Chlorsulfuran 780 55 925 613 86 1130 443 99 800  Methamidophos 662 34 €0 520 86 600 67 37 70 S91 26 610

Chromlenczide 946 L6 1030 03 22 1080 347 30 360 Methamiron 470 34 S0 S60 98 S00 657 S8 7190 30 30 420 Summary

Clethod 37 63 1010 367 205 1015 260 SI 1075 Methiocarb 879 26 980 920 49 1100 %3 06 950 348 08 375 N

Clethodim-sulfone 795 48 920 830 55 85 753 23 1025 Methiocarbsulfone 858 07 945 890 &3 1000 815 38 930 880 LI 935 1A lot of pesticides from the polar to non-polar ble to be re-concentrated by retaining in

Cloprop 898 33 9640 1080 33 1280 810 &6 900  Methiocarbsulfoxide 34 L6 190 680 66 90 977 26 1110 847 34 920 two

Clothianidin 1212 34 1300 853 58 930 60 42 740 Methoml 822 S0 930 860 64 900 1043 59 1140 840 36 900 2oes of dilutionvia a solid phase HBS mini c

e T D I I T W MW h e B W & A L A meYeataey Ao crgimbafon By alseparatory fumel it was elated t fast

Cyazofamid 992 21 95 885 45 835 842 23 515 Methoxylenozide 942 I 1090 1000 S0 1000 987 23 95 97 24 1035 s CRETR7MI] 1 £ YOI, Riasic s B

Cyclosulfamuron o1 40 970 987 25 1075 988 43 1035  MethylDi 980 64 1080 1020 44 150 1035 22 1015 467  Ls 465

Cycloxydim 247 92 990 257 292 960 175 7.6 1045 R —— 867 24 1005 780 97 1150 685 IL0 1200 893 150 1270 simple pretreatment process.

Cymoxanil 1174 66 1320 1027 22 1160 830 9.4 920 Monocrotophe 880 59 840 740 74 700 1010 60 1170 76.7 6.2 720 1The pretreatment

nil 855 35 945 842 22 815 833 28 %45 i 1001 LI 1055 1030 43 1000 1047 28 1020 932 03 1000

Diclosulam 823 36 955 708 43 930 605 108 930  Nitempram 708 97 940 820 134 800 1180 08 1400 667 48 840

Diflubenzuran 912 34 980 923 72 935 83 23 935  Omethoate 904 28 920 780 S7 900 940 28 1040 711 45 860

Dimethirimal 765 70 915 800 66 95 515 68 925  Oryalin 918 66 1000 930 98 150 930 L4 910 847 S8 950

[ 804 11 900 887 47 990 87 25 90  Oumi 882 20 970 940 95 00 1047 65 1190 993 23 1090

Dimethomarph(E) 949 66 1035 1047 12 1055 863 22 935  Oxmiclomelone 898 27 95 970 28 150 920 LI 980 938 25 985

Dimethomarph(2) 944 36 1100 1015 L5 1065 655 23 635  Oxycarboxin 809 40 930 840 &5 1050 832 30 900 715 42 930
1018 46 1150 1052 L5 1105 1095 12 1170 Oxydemeton-methyl 150 19 840 820 S5 900 923 44 1080 767 33 840
858 23 %05 817 14 860 765 34 840 Pencyeuron 926 20 90 1000 61 1100 940 05 95 933 36 945

Eihiofencarb 205 90 1010 88 332 935 257 &1 985  Phenmedipham 9L 30 985 930 82 1050 950 28 95 908 22 910

Bhiofencarbsulfone 842 42 900 120 32 1210 867 35 1100 pymetrazine 852 47 930 1000 71 1000 1280 S5 1330 970 71 1040

Ehiofencarbsulfoxide 1000 67 820 997 31 1040 737 51 850 Pwmoslronethyl 908 24 950 890 47 1100 910 45 1010 850 47 875

Famoxadone 1085 39 1085 1228 21 1180 898 63 940  Pymmxien 98 I 1065 1040 S3 1200 1048 24 1070 707 41 755

Fenbucarb 831 38 015 933 13 920 795 06 895 Pyributicarh 991 16 1055 1090 60 1300 1037 20 1180 971 38 1100

N




