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Monitoring of Pesticide Residues in the Kinokawa River in Nara Prefecture
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FAHZ LT o llzd, AWRITERLLRN-T.
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| ﬂ O : Sampling Points |

Fig. Location of sampling points
(Source ) National Land Information Division, National
Spatial Planning and Regional Policy Bureau, MLIT of
Japan : Modified from National Land Image Information

Table1 Analytical conditions of GC-MS/MS

GC-MS/MS GCMS-TQ8030(Shimadzu)
GC system
Column DB-5MS
30 m x 0.25 mm x 0.25 pm
Column Temp 50°C(1 min) — 25°C/min — 125°C (0 min)
— 10°C/min — 300°C (15 min)
Carrier gas He, 1.69 ml/min
Injection Temp 250°C
Injection Volume Spritless, 1 uL
MS/MS system
Ionization mode EI
Ionization energy 70 eV
Interface Temp 250 °C
Ton source Temp 200 °C
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IDLEHEHFF, LU OISEEIZOWTITRERRIC
£ V50 pg/LBWPEAREE (S/NEE<10) XIZCVA20%
VLTl 2 L HIDLE IR L L, 3133952
HIZOWTIDLE R D 7.

ZORER, IDL : 0.001~0.033 ug/L, CV : 1~11%
L0, F339FKICBVWTIDL 1 0.1 pg/L% FlEl5
TR ARG, Lo TR TIREZ — A T0.1 pg/L & 7E
Wiz, (IDLE H xS 23K« Acetamiprid, Allethrin,
Azamethiphos, Azoxystrobin, Bitertanol, Chlorothalonil,
Deltamethrin, Hymexazol, Imazamethabenz-methyl,
Iprodione metabolite, Naled, Oryzalin, Phenmedipham
degradation, Pyrazoxyfen, Tridemorph )
2) EHHILRUVEERDEE

[EIAH 71 Z 2531 K OV B il oD iR N [ Rt A &
Table2{Z /<3 #faxtif B & PEGIR EARIC K 2 &5 fR 38
DERAER A LT 5 &, PEGH R TIXRMEMIC
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EDOREREZ TS L, HMSO F AR E < (~
30%) ERINDMERE o7, MR E H
ToEREIZE o T, LMS » HMSHIZIRMEIE 2370~
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Table2 Comparison of recovery ratios in LMS and HMS by the three solid-phase extraction GC-MS/MS (n=3 )

Quantification method Absolute calibration curve method PEG calibration curve method
Sample LMS HMS LMS HMS
id-ph: Envi- Envi- Envi- Envi-
Recoxl/ery Solid-phase HLB nvi-Carb PLS2 HLB nvi-Carb PLS? HLB nvi-Carb PLS2 HLB nvi-Carb PLS2
ratio column /NH, /NH, /NH, /NH,
<70% 76 154 70 17 139 46 191 190 124 45 164 80
70%< >120% 261 182 266 296 195 277 146 148 210 285 171 252
120%< 2 3 3 26 5 16 2 1 5 9 4 7
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Table3 Analysis target pesticides

)

Target ion (Prc.>Pro,)>:<

o RT Target ion (Pre.>Pro. . RT
No. Pesticide . No. Pesticide .
(min) Quantification Confirmation (min) Quantification Confirmation
1 Acetochlor 12.94 223.1>132.1 223.1>147.1 59  Dicloran 11.31 206.0>176.0 206.0>160.0
2 Ametryn 13.14 227.1>170.1 227.1>185.1 60  2,6-Dichlorobenzamide 10.70 188.9>172.9 188.9>145.0
3 Anilofos 18.47 226.1>184.0 226.1>157.0 61  Diethofencarb 13.78 267.1>225.1 267.1>196.1
4 Atrazine 11.49 215.1> 58.0 215.1>200.1 62 Difenoconazole i;?i 323.0>265.0 323.0>202.0
5 Azaconazole 15.99 216.9>172.9 216.9>145.0 63 Diflufenican 17.50 394.1>266.0 394.1>374.1
6 Azinphos-methyl 18.82 160.1>132.1 160.1> 77.0 64 Dimepiperate 14.79 145.1>112.1 145.1> 69.1
7  Benalaxyl 17.04 148.1>105.1 148.1>133.1 65 Dimethametryn 14.54 212.1>122.1 212.1> 94.0
8  Benfuresate 12.72 163.1>121.1 163.1>135.1 66 Dimethenamid 12.85 230.0>154.1 230.0>137.1
9 Benoxacor 12.56 259.0>120.0 259.0>176.0 67  Dimethipin 11.56 118.0> 58.0 118.0> 90.0
10 Bifenox 18.43 340.9>309.9 340.9>280.9 68  Dimethoate 11.32 125.0> 79.0 125.0> 47.0
11 Bromacil 13.61 204.9>187.9 204.9>162.0 69  Dimethomorph ii?: 301.1>165.1 301.1>139.0
12 Bromobutide 12.85 232.2>114.1 232.2>176.1 70 (E)-Dimethylvinphos 13.64 294.9>109.0 294.9>279.9
13 Bromophos 14.29 330.9>315.9 330.9>285.9 71 (Z)-Dimethylvinphos 13.91 294.9>109.0 294.9>279.9
14 Bromopropylate 18.11 340.9>182.9 340.9>184.9 72 Dioxabenzofos 10.71 216.0>201.0 216.0>183.0
18.
15 Bromuconazole IZ 2? 294.9>172.9 294.9>145.0 73 Diphenamid 14.30 167.1>152.1 167.1>128.1
16  Bupirimate 15.96 273.1>193.1 273.1>150.1 74  Diphenylamine 10.16 169.1> 66.0 169.1> 77.0
17 Buprofezin 15.91 172.1> 57.0 172.1>131.1 75  Disulfoton 12.13 186.0> 97.0 186.0>153.0
18  Butachlor 15.30 188.1>160.1 188.1>146.1 76  Disulfoton sulfone 15.26 213.0>153.1 213.0>125.0
19 Cadusafos 10.83 158.9>130.9 158.9> 97.0 77  Dithiopyr 13.42 354.1>306.1 354.1>286.1
20  Cafenstrole 20.42 188.1>119.1 188.1> 82.0 78  Edifenphos 17.08 310.0>173.0 310.0>109.0
21  Captan 14.78 149.1>105.1 149.1> 79.1 79  B-Endosulfan 16.40 338.9>160.0 338.9>266.9
22 Carbofuran 11.44 164.1>149.1 164.1>131.1 80  Endosulfan sulfate 17.18 386.8>288.8 386.8>252.9
23 Carbophenothion 16.99 341.9>157.0 341.9>143.0 81 EPN 18.14 169.1>140.9 169.1> 77.0
24 Carboxin 15.89 235.1>143.0 235.1> 87.0 82 Epoxiconazole 17.77 192.0>138.0 192.0>111.0
25  Carfentrazone-ethyl 17.00 340.1>312.1 340.1>151.1 83 Esprocarb 13.59 222.1> 91.0 222.1>162.1
26  Chinomethionat 15.06 234.0>206.0 234.0>148.0 84  Ethion 16.57 230.9>174.9 230.9>184.9
27  Chlorfenapyr 16.20 247.1>227.0 247.1>200.0 85  Ethofumesate 13.58 286.1>207.1 286.1>161.1
28  Chlorfenson 15.47 301.9>175.0 301.9>111.0 86  Ethoprophos 10.27 200.0>158.0 200.0>114.0
29  (E)-Chlorfenvinphos 14.49 323.0>267.0 323.0>295.0 87  Etofenprox 21.00 163.1>135.1 163.1>107.1
30  (Z)-Chlorfenvinphos 14.73 323.0>267.0 323.0>295.0 88  Etoxazole 18.28 359.1>187.1 359.1>340.1
31  Chlornitrofen 16.96 316.9>286.9 316.9>235.9 89  Etrimfos 12.33 292.1>181.1 292.1>153.1
32 Chlorobenzilate 16.32 251.0>139.0 251.0>111.0 90  Fenamidone 18.37 268.1>180.1 268.1> 77.0
33 Chloropropylate 16.32 251.0>139.0 251.0>111.1 91  Fenothiocarb 15.14 160.1> 72.0 160.1>106.1
34 Chlorpropham 10.44 213.1>171.1 213.1>127.1 92 Fenoxanil 16.24 293.1>198.0 293.1>155.0
35  Chlorpyrifos-methyl 13.00 285.9> 93.0 285.9>270.9 93 Fenpropathrin 18.24 265.1>210.1 265.1>172.1
36  Chlorthal-dimethyl 14.04 300.9>222.9 300.9>272.9 94 Fenpropimorph 13.87 128.1>110.1 128.1> 70.0
16.26
37  Chlorthiophos 16.41 256.9>239.0 256.9>193.0 95  Fenthion 13.90 278.0>109.0 278.0>125.0
16.65
. . 21.62
38  Cinmethylin 13.20 169.1>123.1 169.1>107.1 96  Fenvalerate 21.83 419.1>225.1 419.1>167.1
39  Clomazone 11.58 204.1>107.0 204.1> 78.0 97  Ferimzone 14.93 239.1>107.0 239.1> 95.0
40  Clomeprop 18.50 288.1>120.1 288.1>169.1 98  Flamprop-methyl 15.87 276.1>105.0 276.1> 77.0
41 Crimidine 9.06 156.1>120.1 156.1> 66.0 99 Fluacrypyrim 16.77 352.1>188.1 352.1>320.1
42 Cyanazine 13.95 240.1>225.1 240.1>172.0 100 Flucythrinate i??é 199.1>157.1 199.1>107.1
43 Cyanofenphos 17.08 303.1>141.0 303.1>169.0 101 Fludioxonil 15.70 248.0>182.0 248.0>154.0
44 Cyanophos 11.82 243.0>109.0 243.0>116.0 102 Flufenpyr-ethyl 16.34 408.0>345.0 408.0>321.0
45 Cyflufenamid 16.12 412.1>295.1 412.1>118.1 103 Fluquinconazole 20.09 340.0>298.0 340.0>313.0
20.40
46  Cyfluthrin 20.48 226.1>206.1 226.1>199.1 104 Flusilazole 15.92 233.1>165.1 233.1>152.1
20.60
47  Cyhalofop-butyl 18.90 357.1>256.1 357.1>229.1 105  Flusilazole metabolite 10.56 235.0> 77.0 235.0> 95.0
48  Cyhalothrin igiz 197.0>161.0 197.0>141.0 106  Flutolanil 15.51 173.0>145.0 173.0> 95.0
20.71
49  Cypermethrin 20.80 181.1>152.1 181.1>127.1 107 Flutriafol 15.40 219.1>123.1 219.1> 95.0
2091
. 21.79
50  Cyproconazole 16.16 222.1>125.1 222.1> 82.0 108  Fluvalinate 21.85 250.1> 55.0 250.1>200.0
51  Dialifos 19.52 208.0>181.0 208.0>130.0 109  Fonofos 11.89 246.0>109.1 246.0>137.1
52 Di-allate i?i; 234.1>150.0 234.1>192.1 110 Formothion 12.57 224.0>125.0 224.0>155.0
L . 14.29
53  Diazinon 12.01 304.1>179.1 304.1>162.1 111 Fosthiazate 1433 283.0>195.0 283.0>103.0
54 Dichlofluanid 13.70 223.9>123.1 223.9> 71.0 112 Furametpyr 18.62 298.1>176.1 298.1>123.1
55 Dichlofluanid metabolite 10.54 200.1> 45.0 200.1>108.0 113 Furametpyr metabolite 19.07 296.1>278.1 296.1>263.1
56  Diclobutrazol 15.93 270.0>159.0 270.0>201.0 114 o-HCH 11.06 218.9>182.9 218.9>144.9
14.
57  Diclocymet 15 g: 277.1>221.1 277.1>155.0 115 B-HCH 11.62 218.9>182.9 218.9>144.9
58  Diclofop-methyl 17.47 340.0>253.0 340.0>281.0 116  y-HCH 11.73 218.9>182.9 218.9>144.9
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Table3 Analysis target pesticides

(Continued )

Target ion (Pre.>Pro )X

Target ion (Pre.>l’r0.)>:<

- RT L RT
No. Pesticide 8 No. Pesticide .
(min) Quantification Confirmation (min) Quantification Confirmation
117 3-HCH 12.22 218.9>182.9 218.9>144.9 175 Propachlor 10.08 176.1> 57.0 176.1>120.0
118  Hexazinone 17.41 171.1> 71.0 171.1> 85.0 176 Propanil 12.78 160.9> 99.0 160.9> 90.0
119  Iprobenfos 12.44 204.0> 91.0 204.0>122.0 177  Propaphos 15.05 304.1>140.1 304.1>220.1
120  Iprodione 17.92 314.0>245.0 314.0> 56.0 178  Propargite 17.51 135.1>107.1 135.1> 77.0
121  Isazofos 12.30 257.0>162.0 257.0>119.0 179 Propazine 11.58 229.1>187.1 229.1> 58.0
17.12
122 Isofenphos 14.71 213.1>121.1 213.1>185.1 180  Propiconazole ]; 23 259.0> 69.0 259.0>191.0
123 Isoprocarb 9.24 136.0>121.0 136.0>103.0 181  Propoxur 10.04 152.1>110.1 152.1> 64.0
124 Isoxadifen-ethyl 16.89 294.1>204.0 294.1>266.0 182  Pyraflufen-ethyl 17.23 412.0>349.0 412.0>307.0
125 Isoxathion 16.08 313.1>177.1 313.1>130.1 183  Pyributicarb 17.86 165.1>108.1 165.1> 93.0
126  Kresoxim-methyl 15.98 206.1>116.1 206.1>131.1 184  Pyridaben 19.97 147.1>117.1 147.1>132.1
127  Malathion 13.71 173.1> 99.0 173.1>127.0 185  Pyrimethanil 11.97 198.1>183.1 198.1>158.1
128 M CPA-thioethyl 12.27 244.0> 75.0 244.0>155.0 186  (E)-Pyriminobac-methyl 17.29 302.1>256.1 302.1>230.1
129 MCPB-cthyl 12.54 115.1> 87.0 115.1> 45.0 187  (Z)-Pyriminobac-methyl 16.48 302.1>256.1 302.1>230.1
130 Mecarbam 14.74 329.0>131.1 329.0>159.1 188  Pyriproxy fen 18.83 136.1> 78.0 136.1> 96.0
131  Mefenacet 19.00 192.0>136.0 192.0>109.0 189  Pyroquilon 11.91 173.1>130.1 173.1>117.1
132 Mefenpyr-diethyl 17.80 299.0>253.0 299.0>227.0 190 Quinalphos 14.79 157.1>129.0 157.1> 93.0
133 Mepronil 16.71 269.1>119.1 269.1>227.1 191  Quinoclamine 13.69 207.0>172.0 207.0>144.0
134 Metalaxyl 13.23 249.2>190.1 249.2>146.1 192 Quinoxy fen 17.10 237.1>208.1 237.1>182.1
135 Methacrifos 8.84 240.0>208.0 240.0>180.0 193 Resmethrin :;zg 171.1>128,1 171.1>143.1
136  Methidathion 15.08 145.0> 85.0 145.0> 58.0 194 Simazine 11.39 201.1>173.1 201.1>186.1
137 Methoprene 14.81 191.2>135.1 191.2>121.1 195 Simeconazole 13.05 211.1>195.1 211.1>121.1
138 Methoxychlor 18.24 227.1>169.1 227.1>212.1 196  Simetryn 13.06 213.1>170.1 213.1>185.1
139 Metolachlor 13.86 238.1>162.1 238.1>133.1 197  Spirodiclofen 19.85 312.0>109.0 312.0>277.0
140  (E)-Metominostrobin 15.65 238.1>210.1 238.1>197.0 198  Spiroxamine 33411 100.1> 72.0 100.1> 58.0
141 (Z)-Metominostrobin 16.04 238.1>210.1 238.1>197.0 199  Sulfotep 10.82 322.0>202.0 322.0>294.0
142 Metribuzin 12.86 198.1> 82.0 198.1>110.1 200 Swep 11.49 218.9>186.9 218.9>173.9
143 Monocrotophos 10.80 127.1>109.0 127.1> 95.0 201 TCMTB 15.45 179.9>136.0 179.9>109.0
144 Myclobutanil 15.86 179.1>125.0 179.1>152.0 202  Tebuconazole 17.45 250.1>125.1 250.1>153.1
145 Napropamide 15.50 128.1> 72.0 128.1> 57.0 203  Tebufenpyrad 18.30 333.1>171.1 333.1>276.1
146 Nitrofen 16.15 282.9>162.0 282.9>253.0 204  Tebupirimfos 12.41 318.1>152.1 318.1>234.1
147  Norflurazon 17.13 303.0>145.0 303.0>173.0 205  Terbacil 12.20 161.0>144.0 161.0>118.0
148 Oxabetrinil 12.45 129.1> 77.0 129.1> 51.0 206 Terbucarb 12.94 220.2>205.2 220.2>145.2
149 Oxadiazon 15.76 258.0>175.0 258.0>112.0 207  Terbufos 11.79 231.0>174.9 231.0>128.9
150 Oxadixyl 16.61 163.1>132.1 163.1>117.1 208 Terbutryn 13.46 241.2>185.1 241.2>170.1
151  Oxpoconazole-formy! deg. 12.76 252.1>125.1 252.1> 72.1 209  Tetrachlorvinphos 15.25 328.9>109.0 328.9>313.9
152 Oxyfluorfen 15.87 361.0>300.0 361.0>252.0 210  Tetradifon 18.63 355.9>228.9 355.9>159.0
153 Parathion-methyl 13.00 263.0>109.0 263.0>136.0 211  Tetramethrin iz?; 164.1>107.1 164.1>135.1
154 Penconazole 14.59 248.1>192.1 248.1>157.1 212 Thenylchlor 17.47 288.1>141.1 288.1>174.1
155 Pendimethalin 14.56 252.1>162.1 252.1>191.1 213 Thiamethoxam 14.32 247.0>212.0 247.0>182.0
156  Pentoxazone 18.74 285.0> 70.0 285.0>187.0 214 Thifluzamide 15.95 448.9>428.9 448.9>402.0
157 Permethrin 1322 183.1>168.1 183.1>165.1 215  Thiobencarb 13.73 257.1>100.0 257.1> 72.0
. 18.50 .
158 Phenothrin 18.60 183.1>168.1 183.1>153.1 216  Thiometon 11.16 125.0> 47.0 125.0> 79.0
159  Phenthoate 14.79 273.9>125.0 273.9>246.0 217  Tolclofos-methyl 13.09 264.9>249.9 264.9> 93.0
160  2-Phenylphenol 9.04 170.1>141.1 170.1>115.1 218  Tolylfluanid 14.69 238.0>137.1 238.0> 91.1
161  Phorate 10.93 260.0> 75.0 260.0>231.0 219 Tolylfluanid metabolite 11.66 214.1> 45.0 214.1>106.0
162 Phosalone 18.79 182.0>111.0 182.0>138.0 220  Triadimefon 14.00 208.1>181.0 208.1>127.0
163 Phosmet 18.11 160.0>133.0 160.0> 77.0 221  Triadimenol :Z;Z 168.1>70.0 168.1>112.1
. 12.06 .
164  Phosphamidon 12.80 264.1>127.1 264.1>193.1 222 Triazophos 16.83 257.0>162.0 257.0>134.0
165  Phthalide 14.29 242.9>214.8 242.9>178.8 223 Tribufos 15.68 258.0>202.0 258.0>147.0
166  Picolinafen 18.14 376.1>239.1 376.1>348.1 224 Trichlamide 15.15 148.1>121.1 148.1> 93.0
167  Piperonyl butoxide 17.55 176.1>131.1 176.1>117.1 225  Tricyclazole 15.74 189.0>161.9 189.0>135.0
168  Piperophos 18.21 320.1>122.1 320.1> 82.0 226  Uniconazole 15.72 234.1>165.0 234.1>216.1
169  Pirimiphos-methyl 13.55 305.1>180.1 305.1>290.1 227  Vinclozolin 12.98 285.0>212.0 285.0>178.0
170 Pretilachlor 15.69 262.1>202.1 262.1>174.1 228 XMC 9.48 122.1>107.1 122.1> 77.0
171  Procymidone 1491 283.0> 96.0 283.0>255.0 229  Xylylcarb 9.89 122.1>107.0 122.1> 77.0
172 Profenofos 15.65 336.9>266.9 336.9>308.9 230  Zoxamide 17.73 258.1>187.0 258.1>159.0
12.11
173 Prohydrojasmon 12.40 184.1> 83.0 184.1> 96.0
174 Prometryn 13.20 241.2>199.1 241.2> 58.0
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Table4 Monthly variation of detected pesticides and Maximum concentration

Detected month™

. Registration standard
Maximum

Type of Pesticide Coumpound App‘l:'q:tiln\:lagmps of PCISUCIdZ ::i/lli;)a"m]s Pzz';’)
Apr. May June July Aug.  Sep. Oct. Nov. Dec. (ng/L) Water pollution and plants
Herbicide Bromacil Tree, Fruit Tree _ _ 0.28 50 27
Bromobutide Rice Plant | ] 2 100 430 0
Butachlor Rice Plant ] 0.82 2 3.1 21
Cafenstrole Rice Plant, Grass - 0.20 7 2 0.2
Cyanazine Vegetables, Grass [ ] [ ] 0.62 14 29
Dimethametryn Rice Plant ] 0.28 25 12
Hexazinone Tree - - 24 130 41
Mefenacet Rice Plant [ ] 0.69 10 3 0
Propyzamide Vegetables, Grass - 0.25 50 470
Pyriminobac-methyl***  Rice Plant [ ] 18 50 5900 0
Fungicide Cyflufenamid Vegetables [ ] 0.22 100 100
Ferimzone Rice Plant, Grass [ ] [ ] 0.79 50 620
Fludioxonil Rice Plant [ ] 0.63 870 77
Flutolanil Rice Plant, Grass [ ] 0.66 230 310
Kresoxim-methyl Vegetables, Grass [ ] 051 950 16
(E)-Metominostrobin Rice Plant [ ] 055 ) 480
Pyroquilon Rice Plant ] 23 50 3300 0
Simeconazole Rice Plant, Grass ] 043 2 1400
Tebuconazole Vegetables, Grass - 0.32 77 260
Thifluzamide Rice Plant, Grass ] [ ] 21 37 140 -
Tricyclazole Rice Plant [ ] 043 100 2100 0
Insecticide Carbofuran - - 0.93 - - 2.6
Thiamethoxam Rice Plant, Grass - 0.35 47 35 0

S E Upper than Method Quantification Limit,

: Upper than Instrumental Detection Limit and Less than Method Quantification Limit

** PAF: Potentially Affected Fraction, [-] : Pesticides not included in the analysis tool

*5% Pyriminobac-methyl :
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