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Table 3. (continued)
Recovery, % and SD
Carrot (n =4, 37 Banana (n= 3) Grapefruit (n = 5)
LOD,

Pesticide 20 ng/g 100 ng/g 20 ng/g 100 ng/g 20 ng/g 100 ng/g ng/g
Fosthiazate 95 14 81 2 100 8 91 3 83 7 101 4 16
Fthalide 106 2 96 5 107 3 101 3 S0 5 104 3 12
Furametpyr 102 3 99 9 99 5 a7 1 100 21 101 10 16
Furathiocarb 88 6 73 6 100 8 85 6 108 6 108 6 20
Furilazole 94 2 85 6 93 1 96 3 85 12 99 4 14
Halfenprox 97 3 103 2 99 6 96 3 .97 106 4 19
Heptachlor 95 8 86 1 90 3 91 4 86 N 3 12
Heptachlor-epoxide 83 19 88 13 101 3 92 12 95 10 o8 5. 18
Hexaconazole 92 1 93 10 110 5 99 7 92 39 103 4 36
Hexazinoe 7] 94 4 106 5 96 4 77 12 87 6 19
Hexythiazox 94 33 98 13 110 55 94 5 95 13 100 9 57
Indoxacarb-MP 83 9 83 9 86 2 87 6 80 12 96 7 21
Iprobenfos 86 4 82 3 95 1 96 3 89 5 98 3 23
Iprodione 79 5 78 5 85 5 85 9 105 20 113 6 28
Iprovalicarb a3 7 82 3 95 8 97 5 89 99 4 23
Isazophos 89 5 79 4 93 4 92 2 98 7 101 5 23
Isofenphos 93 3 96 4 105 2 97 2 91 95 4 15
Isoprocarb 50 7 86 3 92 5 96 2 88 94 3 0.3
Isoprothiolane 97 6 84 8 101 6 92 5 119 18 100 6 22
Isoxathion 90 9 97 6 101 8 95 9 93 8 S8 4 22
Kresoxim-methy! 94 4 101 2 107 2 94 6 96 17 98 5 1.9
Lactofen 99 7 101 2 104 4 98 0 89 10 108 4 31
Lenacil 96 6 96 1 103 4 97 7 93 9 99 7 27
Malathion 78 10 78 3 91 8 91 6 97 4 100 6 1.3
Mefenacet 96 4 95 5 108 3 99 1 97 9 112 4 28
Mepronil 82 8 76 4 96 4 91 6 98 8 104 4 1.8
Metalaxyl 83 5 82 4 97 6 104 2 88 7 88 2 21
Methacrifos 85 9 84 4 87 7 1 2 89 8 o3 3 04
Methamidophos N 9 80 6 80 8 73 4 42 9 42 9 4.3
Methidathion S0 5 83 4 94 1 7] 3 85 6 103 2 23
Methiocarb 95 10 84 2 94 4 97 8 86 5 100 2 24
Methoxychlor 85 3 97 4 111 3 93 3 91 7 93 4 26
Metolachior 86 8 98 9 107 3 95 3 95 11 98 2 2.7
Metolcarb 85 3 95 1 102 10 87 5 91 9 97 2 22
Metominostrobin £ 86 6 80 4 87 1 102 9 96 6 o5 5 24
Metominostrobin Z 82 7 82 4 92 6 98 4 87 13 88 2 35
Metribuzin 95 3 94 4 105 19 87 10 79 1" 83 3 3.1
Mevinphos 91 3 96 2 100 5 82 2 86 4 85 8 20
Molinate 85 6 93 3 89 5 84 2 S0 9 79 5 1.6
Monochloiophos 98 3 98 2 938 6 86 4 51 5 51 11 6.4
Myclobutanil 90 8 95 5 102 8 101 5 95 9 94 7 1.2
Napropamide 75 9 76 2 93 g 5 100 9 104 7 1.9
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Table 3. (continued)

Recovery, % and SD

Carrot (n =4, 3 Banana (n=3) Grapefruit (n = 5)
LOD,

Pesticide 20 ng/g 100 ng/g 20 ng/g 100 ng/g 20 ng/g 100 ng/g ng/g
Nitrothal-isopropy! 87 7 85 3 96 12 98 2 94 9 102 2 1.6
Norflurazon 88 8 96 3 102 1 96 5 65 38 99 11 25
Omethoate 91 8 85 5 83 7 71 5 47 9 41 10 4.2
Oxadiazon 99 2 94 4 106 1 98 2 96 13 101 6 12
Oxadixy! 78 7 82 5 93 9 93 7 72 6 74 7 1.6
Oxyfluorfen 92 13 95 7 96 g 105 13 109 22 108 7 1.6
Paclobutrazol g2 5 96 5 101 2 96 4 92 9 98 4 1.8
Parathion 94 13 g6 6 102 1 97 8 99 11 101 4 26
Parathion-methyi 100 94 6 101 2 93 3 92 3 102 7 1.6
Penconazole 82 98 5 104 5 96 4 91 3 91 4 18
Pencycuron 88 97 3 108 10 95 6 9 9 90 5 2.0
Pendimethalin 88 2 98 5 104 7 87 5 R 7 97 2 25
Permethrin 87 10 79 2 91 10 92 6 100 8 97 5 29
Phenothrin 82 8 84 3 80 91 5 91 8 87 3 2.9
Phenthoate 94 4 95 4 104 94 2 98 8 111 4 15
2-Phenylphenol 86 5 99 2 105 5 86 3 85 4 89 4 23
Phorate 82 9 98 2 103 16 86 3 -85 11 88 5 2.0
Phosalone 96 6 84 3 108 8 93 1 103 6 113 5 22
Phosmet 90 10 80 & 77 8 61 10 91 9 102 4 23
Phosphamidon 94 2] 82 3 87 7 95 2 86 1" 96 4 3.6
Picolinafen 80 7 79 7 85 5 92 7 90 8 107 2 2.6
Piperophos 82 11 107 7 1M1 9 923 2 103 9 107 3 27
Pirimicarb 87 8 78 1 97 1 98 3 87 5 92 4 20
Pirimiphos-ethyl 93 7 95 8 102 1 92 4 89 4 90 3 24
Pirimiphos-methyi 81 6 81 5 90 4 97 3 93 6 100 4 1.5
Pretilachlor 81 8 101 5 106 4 R 3 99 5 99 8 24
Prochloraz 84 5 84 6 109 17 90 6 92 31 93 17 29
Procymidone 99 7 87 5 - 96 (5} 95 2 87 17 104 4 1.1

Profenofos 96 9 97 3 100 5 95 8 112 8 110 5 2.8
Promecarb 81 8 82 2 94 7 98 4 88 5 95 2 0.7
Prometryn 87 3 79 3 100 8 96 4 S0 5 95 3 24
Propachlor 81 8 84 4 90 7 94 1 80 4 92 3 23
Propanil 95 6 93 7 107 6 93 2 92 8 98 4 1.4
Propaphos 87 4 81 3 a3 5 92 5 97 3 101 3 1.8
Propargite 96 10 85 6 NC — 89 2 89 12 103 5 9.2
Propham 80 14 81 9 20 3 94 3 95 4 91 4 1.3
Propiconazole 80 13 88 3 95 6 91 4 g3 14 101 4 1.9
Propoxur 94 10 87 4 g3 5 94 3 86 4 98 4 0.8
Propyzamide 97 3 a7 3 105 1 103 3 100 11 108 4 0.6
Prothiofos a3 g 94 3 100 3 99 5 99 11 108 4 1.2
Pyraclofos 95 6 97 1 111 6 92 6 84 8 104 6 23
Pyraflufen-ethyl 83 6 g3 3 117 3 94 4 111 S 1M1 8 2.3
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Table 3. (continued)

Recovery, % and SD

Carrot (n = 4, 37 Banana (n = 3) Grapefrit (n = 5)
LOD,

Pesticide 20 ng/g 100 ng/g 20 ng/g 100 ng/g 20 ng/g 100 ng/g ng/g
Pyrazophos 89 1 97 3 107 6 g3 2 97 108 4 1.1
Pyributicarb 96 7 82 "4 97 5 90 2 98 7 107 4 1.9
Pyridaben 83 5 % 3 108 - 9 83 3 9% 20 101 2 20
Pyridaphenthion 91 4 98 5 109 3 99 6 104 7 107 5 25
Pyrifenox E 79 16 75 2 98 2 92 5 102 25 101 5 21
Pyrifenox Z 72 10 80 4 107 10 93 4 78 10 104 8 1.4
Pyrimethanil 88 6 95 5 106 4 93 1 81 5 87 3 1.8
Pyrimidifen 81 4 85 3 84 6 93 6 o3 103 4 20
Pyriminobac-methyt E 83 6 99 3 11 4 93 4 93 5 106 4 36
Pyriminobac-methyl Z 80 8 100 5 107 3 93 2 96 100 3 33
Pyriproxyfen 86 4 85 6 91 4 92 2 o5 15 104 2 1.1
Quinalphos 91 9 82 4 92 7 96 3 91 6 96 4 05
Quinoclamine 91 3 86 10 132 5 95 6 84 79 8 33
Quinoxyfen 87 9 80 4 93 2 R 6 101 4 g8 6 15
Quintozene 91 9 80 9 90 2 90 2 274 7 g5 4 0.8
Silafluofen 83 6 88 3 88 3 93 8 84 13 96 2 1.7
Simazine 88 4 96 5 111 6 92 2 86 4 85 3 25
Simeconazole 88 12 81 2 92 4 94 1 100 8 94 4 2.4
Simetryn 92 5 95 9 103 10 94 2 86 6 90 5 26
Sulprofos 83 96 5 101 2 84 2 96 8 111 1 24
Tebuconazole 96 96 5 105 5 g5 4 96 7 108 6 25
Tebufenpyrad 82 3 74 6 95 4 88 7 g7 12 g2 4 2.1
Tecnazene <] 12 84 2 88 1 91 3 101 9 96 4 0.8
Tefluthrin 88 4 83 4 91 2 96 3 83 7 89 1 05
Terbacil 76 4 84 3 93 6 101 4 81 7 91 5 1.3
Terbufos =24 6 a3 3 102 4 94 2 80 4 83 3 1.9
Terbutryn 88 3 96 11 102 3 94 3 94 6 94 3 1.3
Tetrachlorvinphos 89 7 84 4 90 5 86 4 93 8 98 4 1.8
Tetraconazole 85 13 95 4 90 12 89 1 64 10 91 2 08
Tetradifon 92 6 87 6 94 - 4 95 3 90 12 112 4 0.9
Thenylchior N o8 5 109 0 98 3 106 7 110 3 26
Thiazopyr 74 47 109 10 89 13 106 7 78 12 87 13 35
Thifluzamide 89 4 g5 4 105 4 103 8 104 . 14 111 7 0.8
Thiobencarb 89 6 95 7 96 g5 4 a3 6 85 3 1.0
Thiometon 79 1 79 3 85 87 1 87 2 87 3 1.4
Tolclofos-methyl o4 4 95 1 100 10 93 3 a3 9 96 5 1.1
Tralomethrin 102 2 g8 1 102 94 5 101 g 96 2 20
Triadimefon 80 7 98 6 110 97 1 93 5 86 4 1.8
Triadimenol 94 16 91 7 o5 10 103 3 29 26 g3 7 48
Tri-allate 90 6 102 6 105 g2 3 86 93 2 1.0
Triazophos 92 3 95 4 106 98 5 99 105 4 2.4
Tribuphos N 98 11 113 92 4 88 11 104 8 1.4
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Table 3. (continued)
Recovery, % and SD
Carrot (n = 4, 3)° Banana (n=3) Grapefruit (n = 5)
LOD,
Pesticide 20 ng/g 100 ng/g 20 ng/g 100 ng/g 20 ng/g 100 ng/g ng/g
Trifloxystrobin 90 9 93 -7 100 16 88 5 117 37 116 16 25
Triftumizole 91 5 87 4 96 6 90 4 89 1 103 7 09
Trifluralin 87 4 96 3 97 6 90 4 85 6 88 1 3.1
Uniconazole P 98 5 93 6 107 4 99 4 98 12 104 8 1.1
Vinclozolin 96 7 93 7 100 7 94 3 99 12 96 3 13
XMC 88 7 96 3 103 4 91 2 g2 6 93 7 23
Xylylcarb g5 5 97 2 62 54 a3 3 9 1 95 3 22
4,4'dichlorobenzophenone 125 20 98 5 136 33 122 17 111 18 118 12 37
(Dicofol decomposed) :

Alachlor NC — 83 7 84 27 82 11 NC —_— 80 51 133
Captafol NC — NC —_— NC —_ NC — NC — 14 30 1.9
Captan NC — NC — NC — NC —_ NC —_ 77 5 108
Carbosulfan 69 12 45 4 36 7 38 15 23 16 24 1" 46
Chinomethionat NC — 4 1 NC — NC — 27 2 33 5 05
Chlorothalonil 13 7 47 2 NC — NC — 48 5 67 1.0
Flufenoxuron 19 38 105 8 NC — NC — 36 40 88 17 18.8
Formothion 46 31 65 5 53 22 NC — 68 7 69 32
Probenazole NC — 7 12 NC — NC — NC — 17 25 135
? n = Number of trials.
5 NC = Not cailculated because of low sensitivity or matrix interference.
¢ —=Nodata

Compound name: iprodione

Correlation cozMclent: r= 0.568461, 12 = .936925

Calibralion curve. 1802.69% x + 162165

Rasponse type: Edernal Std, Area

Curve type: Lirear, Origin: include, Weighting: Nuil, AGS traris: None
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Figure 3. Calibration graph and MRM chromatograms of iprodione at a level of 5 ng/mL with grapefruit matrix.
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Table 4. Summary of monitoring resuits

Table 4. (continued)

Pesticide Detected No.& Amt range, ng/g Pesticide Detected No.2 Amt range, ng/g
Acephate 2 18.5-179 Kresoxim-methyl 6 6.2-219
Azoxystrobin 8 54779 Malathion 4 2496
BHC 1 139 Metalaxyl 3 3.1-71
Bifenthrin 4 18.5-65.0 Methamidophos 1 269
Bitertano} 7 3.152.3 Methidathion 6 14-732
Bromopropylate 1 6.7 Metominostrobin 1 79.6
Buprofezin 3 3542 Myclobutanit 1 6.4
Captan - 1 705 Omethoate 2 8.0-13.2
Carbaryl 1 258 Oxadixyl 3 3.0-16.2
Carbofuran 2 10.3-12.4 Paclobutrazol 1 54
Chinomethionat 2 0.59.8 Parathion-methyl 1 88
Chlorfenapyr 2 8.4-20.2 Pencycuron 1 6.1
Chlorobenzilate 1 25 Phenthoate 3 1.6-56
Chtorothalonil 4 1.2-16.0 2-Phnylphenol 1 3.0
Chlorpyrifos 19 3.9-121 Prochloraz 2 112693
Chlorpyriphos-methyl 1 44 Procymidone 8 2.3-340
Chlorthal-dimethyl 2 2.1-15.5 Profenofos 1 136
Cyanophos 1 19.0 Prometryn 1 59
Cyhalothrin 1 8.9 Propargite 1 148
Cypermethrin 6 3.8-290 Prothiofos 5 56-19.4
Cyprodinil 4 19222 Pyrimethanil 5 2.3-510
DDT 9 0.8-15.8 Pyriproxyfen 2 13.0-16.0
Deltamethrin 5 2.4183 Quinalphos 2 0.6-4.0
Diazinon 1 1.8 Tefluthrin 5 0.5-3.2
Dichlorvos 2 -10.4-81.3 Tetraconazole 1 7.2
Dicloran 1 23 Thifluzamide 1 0.8
Dicofol 2 10.0-25.8 Tolclofos-methy 1 20
Diethofencarb 1 5.6 Triadimefon 1 52
Diphenyt 1 6.2 Triadimenol 2 233
Diphenylamine 1 7.0 Trifloxystrobin 1 15.2
Endosulfan 1 598 Triflumizole 3 1.9-494
Etoxazole 2 2930 Xylylearb 1 54
Fenitrothion 1 266

Fenobucarb 1 14 2 Number of samples in which the pesticide was detected.
Fenpropathrin 2 65.2-78.8

Fenvalerate 2 6.2-52.1

Fludioxonil 2 6.2-203

Flufenoxuron 2 20.0-50.7

Flusilazole 2 79152

Flutolanil 1 3141

Fluvalinate 3 3654

Fosthiazate 4 4.0-12.2

Fthalide 4 7.8-10.4

Hexaconazole 1 109

Indoxacarb-MP 1 40

Iprodione 9 9.6-1420
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0.2, : :

results of the recovery tests indicate good repeatability
despite a slow scan time. The combination of quick extraction
and simultaneous analysis for a large number of pesticides
enables rapid and efficient monitoring. It was confirmed that
the proposed method was suitable for routine residue
monitoring, and it reduced analysis time considerably.

In this method, the number of functions almost reached
the limits of software abilities. The peaks in the crowded
periods showed that the number of MRM ions almost reached
the limits of simultaneous analysis. It would be feasible to
make a small increase of the target compounds by using 32
functions. Further expansion of the method should be

GC/MS or GC/FPD level (ug/g)

0

0 0.1
GC/MS/MS level (ug/g)

Figure 4. Comparison of residue levels measured by
GC-QqQ/MS and GC-MS or GC-FPD. B corresponds to
the hatched square in A.

Application of the Method for Monitoring

In order to estimate the reliability of the GC/QqQ/MS
analysis for the routine analysis, 173 retail samples of fruits,
vegetables, and nce from the local market were analyzed.
Overall, 211 pesticide residues ranging from 0.5 to 1420 ng/g
were detected in 105 samples, and the concentrations of
detected residues were mainly less than 100 ng/g. Table 4
summarizes the monitoring results. Seventy-eight different
pesticides were detected. In terms of Japanese regulation, 202
residues were within the MRL control, 9 other residues were
below the uniform limit, and there was one illegal case,
benzene hexachloride (BHC). The 120 residues were also
monitored by GC-FPD or GC/MS as a crosscheck. These
conventional detectors could not find 65 residues because of
low concentrations. GC/MS frequently suffered from
interferences, and GC-FPD has poor sensitivities compared
with GC/QqQ/MS. There was no false-positive or -negative
detection for the other 55 residues that could be detected with
the 2 systems. Figure 4 shows the comparison of residue
amounts measured by both detectors (0.4 png/g).
Conventional detectors and GC/QgQ/MS showed similar
levels, and the correlation coefficient (1) value was 0.8467. It
was concluded that the proposed method could be used for
routine analysis of 260 compounds with a single injection and
achieved a lower level of detection than other methods.

Conclusion

It has been shown that GC/QqQ/MS enables detection of
260 analytes simultaneously at the 0.01 ug/g level. Because
of high sensitivity and selectivity achieved by GC/QqQ/MS,
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accomplished by speeding up data acquisition.
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GC/MS & GC/FPD 2RV e

240 EXOBHAEDRHE
ORBIE. 1IIBT. MARNE. BEAZ. B2
IR L AR RS
BELHIC
BRSEERO—BEWET SEELSLHTN, 5. BEORELP. BRRURES

HEIEOWTHHT BT EARSENG, L L. SEESEE LT TORER MR
ELTOTH. 18RS YOBARXICEY . BSNEEE AR TRERSICHK
ECHETCEATERL, BROATNE LTI, BROGARED, BOE. BN
EREESEC LLERERRT 2 LAEAONS, FLTONAEEBERICL. 9
BNERSTZ EICRUHILT. BREEERT ZERTELTHES, SERHLES
HE. SOFBEOERICTESEY. | HTHRENETEIREICT AT LEBRICL
fro ZOF8. BOBRTOF vy Fi% PP SOMUSOERER L TREYFA XL
FBAEGL. —EOEOARTHEEEE TS, FENS 27 BRERRIRHES
T4 100 EIEOBIC DL TRE LA, T5IC 200 B EOBEIC OV THRETET
T OTHRET 5.

s FEOE | Becton Dickinson B BLUEMAX 50 mL KU oL ryazhivFa—7
¥ERIHS [ . Supelco B Supeldean ENVE-Carb/PSA (500 mg / 500 mg}

REIF o | BUBMEPE HG30 BODEEE | BuB{TPIR Himac SCR208
BIEASD | MM MR, BE{LY. Riedel deHaen, Dr. Ehrenstorfer GmbH. &
UBALRBREESESET7 v b TRIR L. 1000ppm BEEN LT, REEREREHE
B~ TELTERL. 10~ 40 5B AYD 20~ 100ppm BEEREER L.

HAZOav b7 57 BEGCI7A {FPD)

FEALL : 250°C, BRiHE8 & 250 ~ 280°C

A5 L JEW DB-1701 30m X 0.32mm, 0.25um. F+ U7 HAFE © 20mi/min (He;
HSLEBE 80°C (243} 2000/ 9 -180°C 4°C /43 -260°C -10°C / 43 -280°C (5 47)
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HRIOT NI T 7/ BEDHE  ThermoPORALISQ (A4 bS5y JRI/ED
FAL250°C. PSS UARTFP—TA Y 2B0°C. 474 /8 200C

#3154 : RESTEK Rtx-5ms 30m X 0.25mm, 0.25um. ¥ v U7 HZXHE | 1.5ml/min (He)
BT LBE 60T (1493 -8°C /5 -280°C (543)

HRoax b5 7/ BESHE | BE GCMS-QP2010 (EIE#EE! /NCI
FA:250°C, A vB—TxAR:250°C, AF /38 2000, RESHR 1 X2
H5 4 J&W DB-530m X 0.25mm, 0.25um. Fy U T HZEE | 1.7mb/min (He)
HTOLRBE 60°C {143 -20°C /4 -170°C -6°C /43 -300°C (7 43

DFHE

T— F7Oty Y~ Tt LEE 10g £+ v v 7% PP & 50mLBOEICE Y.
P4 T R L 20mL. BEEE O.1mL EMEZ THREIFAH—T 1 DERIsMIET 3, Th
ICHOKRREE T 2w L 4g SEIEF FU S L 1g BNMZ. THEBSTETEL EE
35, FOE3000rpm. 109EROLLEEHMEEE TS, #ibiR 16mL & 0.5% Bk
EEGTERZRYIL/ MVIY 3:1) 30mMLTaAVFA4 Y3 LIS TFA b
#—R> PSA —EBRERSMEA S L (500mg/500mg) ICB/BL. TSKETFEFZ MY
W7 RILIY (3:11) SOmL TEMEIE S, BHKE AOCLUFTRERBE 10% 7E F
vin-AFH8mLICEEL. ERRST 5. HE L EBRBEOBRRIIREMIIC 1g/mL I8
LB, (ORITERRSR) JERY U REERIK GCFPD. #X%. CLADIFR
BRI AR F L GOMS, FNLAOBERICAA Y +5 v 7 GC-MS £ AL
TRFEL .

AINET =8
F vy SEFE PP EBEOEICANER 10g 2. U VR ERR CLAOAL FR A
A= FREEEZEH, 005, 0.1, 02ppm &LEAHEDICHML. I0PUEHBELTHS

BREUER

Yrd. "FF =Ty ALy, 8NTUA LRAL MR TJ0Ov3
Y-y RILYVY, TROBEHEANT. VR BER CLAOC FER AN
*— FRBEFEFH 200 FORMENRBET o e, FEl. REAOFR 17 FEBA
BRETIZUVIHBICBIONEBEORBEAET N, Chlordane LD 199 B
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S0mL7E b RUSW/ RV (3:1) TBHT, i g
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P b MW/ BVI A (150150 1 1) 30mLT ]
AVF4 a0 7LTEL ”
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FLAEEBICMA o, —SBOBRE GUMS (B} TOBRENMEVD. BB~
EHETERVA. ARTELD ofe. ¥z, Chinomethionate, Clodinafop propargyl.
Flumiclorac pentyl. Pyraflufen ethyl iZEIRE S 50% RBICK Y. ZOPHHEZECIBY
BWEEX SN, TNSLUNTS. —BoEE & EROESHETERI N EA 211,
HEXBITHETELD >BENS > SORETIETHS o1 243 BED 95%
TREEEIZ 70~ 120% OEBICREY . RO/ B UL E>HEEE SHEE
THole, BREEBOFEENBOSBEBICR LA, 60, 12006 8% RLELOE—
BONMELBOERY Y RBREVER GCHFICRREAA—/\X— F RBRETH 12,
(BEBE—B21) BEMOT 2 U JHEORERROS 5. 182 BEIRTTET
Hotz,

SHORESSEERICERESTN. FROBLEX. FRAREORS. BO9HE. BE
EOBERMBREERESLIZTEILEY., hEYDOEHILDERTE R, Fv v SF PP
BSOMLBLEEFES TLEICEKY., REYF A X, BIFK, BODEEERBETAD
EDTED, FEIC—ATHEISEEEAL. H—LEFSHEHI DS 2BESERIRLT.
FROSRIEZHROBEIELSTE. BRIKKBLTOT—20EB0oN:, =1L, 100%
BABZBORRED GUMS TOTEERTREBTREL. GUFPDDESHF v— ME1
BTHETE3FREERKERTHS LB UM, DEEL2KTIR. REBRBICK
SZIRIRBEBRBOZT, BEHPREBROBICL TR, HBICRREHRT LS
BIETH B L BN E. S8IE GUMS/NC TORENSEEXIECL. B THERET
HoBEEEBHEEH LTV FETHS.

120 -

BRY (B
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FHEURE (%)
23BROFEYEIRENHE
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AERE—E

4 , . v
BRI GC/MSIC L ANCITRE GC/FPDTHRIE iféﬁ?m
iofos
I8EFE 6RETE Azinphos methyl
Bromophos
Butamifos
oBHC 4 — i - i) Cadusatos
¥ a5 et Chiorpyrifes
5-BHC 14985 Chiorpyrifos methvyl
pp-DDE Cyanefenphos
pp-U0D Acetochior Ethofumesata Oxadixyl Cyanophos
ap-DDT Acrinathrin Etobenzamd Cxyftuorfen Diazinon
pp-DOT Alachlor Etoxazole Pacrobutrazol Dichiofenthion
Addrin Alhdochior Fenarimol Penconazole Dichlorvos
Dieldiin Ametryn Fenobuearb Fencyeuron Dimethoate
Endrin Atvazine Fenathiocark Pendimathalin Dimethylvinphos
Captafol Azoxystrobin Fenoxanil Phenothrin Dioxaberzofos
Captan Benalaxyl Fenroxycarb Picolmaten Disulfoton
C:h%ombenzn:;w Bendiocarb Fenpropathnn Pinmicarb Edifenphos
Chiorothalonil Benfurain Fenpropimart Pretiachior EPN
Dicofot Benfuresate Fiproni Probenazole Ethion
Heptachior ) Benoxacor Flamprop methyyl Promecarly Ethoprophos
Heptachior-epoxide Hifenthrin Fluacrypyrim Prometryn Etrimfos
P'mcym:'done Bitertano} Fludioxord! Propachdor Feramiphos
Cyfuthnin Bromacil Flufenoxuron Propard Fenchiorphes
Cyhalothrin Bromobutide Fluguinconazobe Propargite Fenitrathion
Cypermethrin Bupiimate Flusiazale Prapham Fensulfothion
Deltamethrin Buprofezin Flutolanit Propiconazofe Fenthion
Fenvalerate Butachior Flutriatol Propoxur Farmothion
F_"*C’ﬂ?“m‘e Budafenact Fthalide Prapyeanude Fasthiazate
Flavalinate Carbaryl Furamelpyr Pyribulicart iprobenfos
Permethiin Carbofuran Fusathiotarb Pyrifenox isazophos
Tefuthrin Y, Carfentrazone ethyl  Furiiazole Pyrimethar tsofarphos
Chiorfenapyr Hexaconazole Pynpudifen Isoxathion
Chiarpropham Hexazinone Pyriminobac methyt Matathion
Chiorthal-dinethyd Hexpthiazox Pyriproxyien Methacrifos
Clomazone indoxacarh-MP Quireoxyfen Hethamidophos
Cloreprop pradione Quindozene Methidathion
Cloguintocet-1-methythexy ester Simazine Mevinphos
Cyanazing Iprovalicarly Simeconazole Monecrotophos
Cyfulenamid Iseprocarb Simelryn Naled
Cyhalafop-butyt Isoprothiolane Tebuconszale amethoate
Cyproconazole Kresoxim methyl Tebulenpyrad Parathion:
Cyprodinil Lacicafen Tecnazene Parathion methyl
Diclobutrazol Lenacit Terbacil Phenthoate
Diclofop methyt Mefenacet Terbulryn Phorate
Didoran Mepranit Tefraconazale Phosalone
Diethofencart Metataxyl Thenvichior Phosmet
Diferoconazole Methiocarb Thuzzopyr Phosphamidon
Diflfenican Methoxychior Thifluzamide Piperophos
Timethametryn Matolachior ‘Thiokbencarl Pirimiphos ethd
Dimethenamid Metolearb Triadimefon Pirimiphos methyt
Diofenolan Metarminostobin Te-aflat Profenofos
Diphenarmd FMetribuzin Trifloxystrobm Propaphos
Diphenylamine Molinate Triflumizole Prothicfos
Dithiopyr Myclobutani Trifturalin Pyracicfos
Endosulfan Napropamide Uiniconazoie P Pyrazophos
Esprocarb Nitrothal isopropyd Vinclozolin Pyridaphenthion
Ethatflurafin Norflurazon XMC Guinaiphos
\15 thiofencark Oxadiazon Hybvicarh ) Sulprafos
_ e Terbufos
2A3BROFIEHE  88% Tetrachloninphos
- , ! iometon
ngﬂ?}xﬁ@ﬁ% 10% Tolciofos mathyl
n=5~55, #HRILEE0.05~0.2ug/g Triazophos
\zﬂhuphos Y,
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BIREY GPC B CC BRL B B/ e /Y RO

[z

Hor bE, ZAVET 10 FEPLEIZ DT o THREO B IR A TR FERL ., B
DRSSP~ DA B Y A B TR BRI RSB D
Bl b NVEREE, ARSI e W5 T 4—(gel permestion ctnvmawszmphv GPC &
KB P a~r b 757 4~ {column chromatography, COYEEEE, F a7 A5 LT o T VAR
HIBRATE GO, GCAMS BETR LOMS B 28l S 1o IR B HES: 4}%&&%
LD,

WEHEHE $h% D LCMS % B o B i Ean sTHERO S~ 2 8 7R 7 e
M7, A 3R, HRRE Y o s T A S SR S KR B ISR s
£l RSy an oo s VR AR LT RO R LR R o S, 1, TR
BB U RO D B U TSIV %, ST el B R iEE i1 5
AL ABKIRD (Fig 1) &L, mb?%;@’: ZHTREZR T S FOREEOIR
&S GPC THUBIE e o 7 4 e B OB SR IR S BT DT b R O S
S (7N 3 F— (mw. 502) OYEHRME~TF 7 F 2 — A (mw. 200 OFEHETI T £
T 0% FHELAVYRCCRIR, 27, BREE DO iv QoL Ve S o 88, 7k

s TRRBRL BB AR, el Al iAoy ?‘J/)r;wy TFIT AT 4
~=’U -CC) ., BUNTUBLART e hT 57 0— (Slica gel-CCHZLORERIE Vb7 A

—RF AR (DAD A1 HPLC (2 EDERA AT EDA | B Lo Ty avh s
A,,i;é:%"—é‘é:t“*-:? SHERL 29, RO ST F RN PSR KECFHESR
SRR ok, Bz, PR e 2D BRGSO P » CRE SR O
R Y o I B TR R LT,

F AL ARSI CRE S F RO oW TOSSBRIBAE REN TV B r\(w%f
UV R E O TIRENLEREr BRI £ %ﬁ*’;ﬁf’:‘“{*ﬁwib ~ FURPRERBRA A T
HEEC GPC ke /i A F3.R00 D 2B RNGI EsER o LEes s CC ié@éf
HPLC-DAD/MS CRIE 350D TRRL 728 25, F BHES R N o0 Tl

" © Fig 2 CHEDTERRIL -, GPCIBIILBHGPCOV— 0 7w AT AL
Shodex@ 538857 CENpak EV-2000 (20 mmi.d. < 300 mm) 33O — 2 0 CLNpak EV-G {20

mmi.d, X 100 mm) 3550 BEHRL LT R e a3 (307) R Smb/ming FIV Vi,
v 7:}'!'/{}‘}1 fj—/”{i {}in\éJ‘\ Fi 14, 3 2‘-’}‘*[. !_43 } H 3*““@%{.« -——1,_];,/_}‘/ "‘21/7*?_(;_,,&
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HPLC-DAD, MS%@; GBI C-VPERIEY 50 0 W AT I A= 79S8 -HT A,
TAPTAZ—FT LA éz%’r% TR B ESPD-MIOAVP, Bk o~ 757 BB
LOMS-2010A, 5240 G 8 CAPCELL PAK CI8 MG (100mm > Z2rmid, 3pmyds L G —F
B 10mm >4 2mm 16, 3pun), ﬁ,f,@;ﬂa 1OmMEHEE 7 L - b NV (25 75) 28R &
el 0.25mb/min, B AR A07C, B AEE: 100, DADIFE R £ 2 2450, MSA L —2 =A
2 BSIHPositive, 4.5kV) . MSASEv L B E5 L ONHEEE - 100-880m/z {1000amu/sec}
[BEBIUVEE]

HPLC-DAD/MSZelE: DADRRELC/MSE IR, Bl X By ML MRS LomMAREY >
Tt AT R NI 2HER G U, HEEDTS NIRRT e s A BV R T T
R 7o) A )V ARB L UDOEER BN SO I o, IR, Rl AY /4
VABRUDE ST TR, SN— RS EOIPIRANT AT T 4 PRI, 2
5. DADRLEEID, S EIENEH T EXE RPN OMSEIHERIC AV, Fig. 4

BB DO e T LB L O ARSI I ERUTL,

#ﬂi i Fig. 5 IORU R raio-— e AR '%ﬁ-%@&ﬁ? ERLUI, BEELOFRE
LA X Z08 . BT R L OVKIESBRE ., T e b= MO — B BRI DIENTE
Hr ki, G 8 R Pl S IERE < \/Xiw,)“ Vo dor PAIRYEEA S ) L ChirERT
Ty IR ETE L e o, Table 1 8247 2hanhUA-(1:4) H00mLIZAE /2 /AR L UDE
EIL ., BB L O B A B E COBIRSA- R LI, AL /L AR LUDIC

806 L4 B0 BAT R BRI ELN
| LUCCHIIY:: {RR SRR AIR B = 4 IR T B & ORI

(DRI D E E 250nm TV o BIRE L TR H4 TR0, i’k&%&%’“ﬁé&‘%@w?‘i
AR I ABEUDIRA I ?féfé“f‘ %o (D7 RGBS~ DU M «@‘?M_
VAR BRR IR ST A, (O RETEEL D EOLSHIRY I B AR LB ERT D, B,
EEerao A BLUSeT /(FERELERTEH T LB T C {w(_C‘_C;?;}%W"
VB O TRE S AB LU0 T bbb RO T b R R I TS TR AV
L,

o (L, B RS B F ORI JJ;%%J& L. 3:?:., %HE CC IR atiEfhs,
FOPEREE R KIRI O RHEE AT20012, GPC &34 AR B TETOD, FHS,
HAANETFOREEOIBCABEFEANS GPC 1. ﬁﬂ:ﬁ};ﬁ%%%kﬁf?)**"i‘f aé%}é;_'-‘;r}ﬁi
PR AR B  OHRER L BB DL A LIV, E  GPCBEMIIC T B~
2F G A D R BIEICE ST, GPCBEEL TR AL /2 ABXUD Hal 7 s
2L AT e CH BTSSR+ 5 B, Ll Table 1 ARLICIDIAY
/2 ARLUD O GPC BB 7 on 7 AR R I FEROZBRAL, T
SR B BT B DA A TR, VRO 6 LRI CH BHROWRAT ik
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B T4 AT LIPS 27, CH BT 757 7 Al — R AR Tl iy
HLEELTr, AL 25700 A BEUND BHIRL A SofBhhHiR (B8 5g #14) % GPC IZiEAL.
Z OIS (45~65ml) % CH B 1000mg L2577 A h—H 0~500mg 258U I8
5 BT T . GPC B 10mL Y. 7= AR ZF AT L (98 2) Sml
T, FORER, Table 2 {ORUIZESICAL ) ABLUDIE, T 77 A b r—H %8
L2\ SE a3 E O B /A R e Bt e C LTS8 7577 A
— % 300mg LLLRE T HLRRES N P URE SRS EIRE N, 22T, B8R
Wt > THIFCRLY T2y A — R0 BEUT 500mg ZFEHT DL LT, Fig. 3 1TRL
7= X5 CH BHEL Y 57 7 A b — R AR o 5 A H— s b BT T 1.5ml/min B2
BRI B P S B S U T a— P BT GPC BB Ol 22— IBH U, husk
OENTFC, BT LEFE COMMIRE BRYLL, 205, 27 MG IERTIRSE L, %
BONTAGRBABRTHIATUIZ, FORR, Table 1 IR RITERE GPC I8LU CC
FRLZ Ol BB BREU M0, 95% LA Lo BAFRBIR MBI,

RS LY., CH-CC IRy v T Silica geb-CO - EDBERUA-TTHT 8T 5, L.,
TR LS EOB LTI AT 2 B D Iubic, RE /2w ABLRD ORFS, s Lo
WO RAFUESIERE CRS OB 5, O L, PG ESROZEDE Silica gel-CC 2
SO L,

KROFEH B DENTANIIRGEEZ LRADAE /3 ABLURD OBIASEH LI
W, TR N A- K6 4 10 L O SRES TR SR ., AR L0 I SR TR L L
ZA BRI T B CRESD T BB ORI o T, . FaTi T (PVDF) &k
WMEUFBEL DA TV P g AR —TRE /2 AR LD OGRS LI bt BREN DB
F & Lt U
THREM SR . AR BRI DB T A S, A SN AMEMSN ST B AL
TH XY AFARBEOAT V00T F o VEIRT, SRS T 0.05 385U 0.25118/gl072
LESCAY 7 AR ETUO%R RIS, 30 DRELIbOIT- o TEEY KD O RA

{RZE1E 5% R0, 0.05ug/ g ChHETAEN80%EL L, 10% #5862 BEF Thh-o 70, AiEds LUME
oo Fo, AL S ABRUDERIILIA A 3O T T T RBEERO Y e b T LIpOS/NAS 3
Y BEEEA R ZhARBM P ORECRELUBHIRIMERL, R/ ABLTRDSRC
DADT 0.003ug/g, MST 0.001ug/gThHY, B CERSNOBHIRES ooV 7
— 17 (Table 4},

THHRE I~ OB AR L O TR 25 TEBIO @M A MSIRE s
ZHHEL . TORERE Table 4 IR, BLIRIE PR 2 BB LU F U7 1 fEh oA
Y FEEREEHROEBEEY KE THLSBE THRESI, (RERELTRE 29 RR

-173 -



0.02pg/ ¢BHENI N~V DI NS LB LUV ARSI MV, T WORLIZESIT, 85
LIz R TO BRI TR 23 AR L UODOBH BRI B AL 572021358 5
Zptysesde, VLD, K ?XL/’ B ROFEEE XYY R R e ORI
BT T T A L BEEEET
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