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Fig. 2 Concentration of pesticide residue by wiping pen, filterlation and measurement of

infrared spectra by FT-IR method
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Table 1 Measurement results of dithiocarbamate pesticides on sample

PLS model value (ug)
Mancozeb No.1 No.2 No.3 No.4 No.5 Ave. SD CV Recovery
(%) (%)
Tomato 156.8 181.9 154.8 162.0 155.3 162.2 114 70 81.1
Cucumber 96.2 134.3 110.4 93.3 124.8 111.8 178 159 55.9
Leek 122.1 146.8 137.0 162.6 141.5 142.0 14.7 104 71.0
Kiyomi 147.8 158.1 152.0 168.7 169.8 159.3 9.8 6.2 79.6
Banana 121.2 105.5 129.4 136.8 171.2 132.8 244 184 66.4
Green pepper 119.7 135.3 132.2 179.1 109.5 135.2 26.6 19.7 67.6
Apple 167.0 161.1 154.0 1584 1374 155.6 11.2 7.2 77.8
Carrot 126.3 95.5 132.5 138.1 106.5 119.8 181 15.1 59.9
Loquat 159.0 138.0 111.0 160.0 171.5 147.9 239 162 74.0
Kawachi bankan 92.6 104.2 113.9 119.5 128.5 111.7 139 124 55.9
Lettuce 107.0 167.0 123.9 167.6 160.4 145.2 279 192 72.6
Plum 129.6 145.0 138.0 88.7 83.3 116.9 288 246 58.5
PLS model value (ug)
Ziram No.1 No.2 No.3 No.4 No.5 Ave. SD CV Recovery
(%) (%)
Tomato 127.7 146.7 117.5 137.0 119.8 129.7 122 94 64.9
Cucumber 129.0 128.5 162.7 161.2 113.4 139.0 219 158 69.5
Leek 107.0 128.7 130.7 115.0 119.0 120.1 9.8 8.2 60.0
Kiyomi 135.6 102.0 139.1 91.2 115.0 116.6 20.8 178 58.3
Banana 80.6 71.0 82.3 103.4 1014 87.7 14.1 16.0 43.9
Green pepper 112.0 79.3 130.9 113.6 102.4 107.6 189 175 53.8
Apple 59.9 77.5 59.0 55.5 70.2 64.4 9.1 142 32.2
Carrot 67.1 73.4 96.0 86.0 58.1 76.1 15.1 198 38.1
Loquat 94.6 92.0 70.3 66.4 71.6 79.0 132 16.8 39.5
Kawachi bankan 100.5 129.5 118.0 111.8 95.4 111.0 13.7 123 55.5
Lettuce 51.5 67.0 70.8 89.2 69.0 69.5 134 193 34.8
Plum 52.5 35.8 114.5 24.2 68.1 59.0 352  59.6 29.5
PLS model value (ug)
Propineb No.1 No.2 No.3 No.4 No.5 Ave. SD CV Recovery
(%) (%)
Tomato 137.2 169.1 1314 182.3 150.8 154.2 214 139 77.1
Cucumber 104.5 131.0 124.0 104.9 137.8 1204 152 12.6 60.2
Leek 101.2 108.4 112.2 146.8 134.3 120.6 19.2 159 60.3
Kiyomi 106.7 128.2 133.8 160.7 129.3 131.7 19.3 146 65.9
Banana 137.0 146.0 175.8 107.9 166.4 146.6 26.6 182 73.3
Green pepper 133.9 117.1 136.4 159.6 159.2 141.2 182 129 70.6
Apple 133.1 167.0 155.0 153.3 112.7 144.2 214 149 72.1
Carrot 160.6 182.1 122.6 151.7 152.2 153.8 214 139 76.9
Loquat 107.1 112.3 111.6 125.2 107.6 112.8 7.3 6.5 56.4
Kawachi bankan 106.3 110.6 138.5 1554 154.6 133.1 235 177 66.5
Lettuce 129.0 159.6 112.7 143.7 1274 134.5 178 133 67.2
Plum 48.9 72.4 60.9 55.0 72.9 62.0 10.6  17.1 31.0
PLS model value (ug)
Thiuram No.1 No.2 No.3 No.4 No.5 Ave. SD CV Recovery
(%) (%)
Tomato 244.6 297.5 297.7 348.8 332.1 304.1 40.0 132 76.0
Cucumber 279.8 227.9 179.5 207.9 199.8 219.0 382 174 54.7
Leek 331.6 247.0 226.5 258.6 221.0 256.9 44 173 64.2
Kiyomi 269.0 188.0 287.0 204.4 223.6 234.4 422 180 58.6
Banana 350.9 284.6 278.0 232.4 305.6 290.3 43.1 149 72.6
Green pepper 241.7 213.7 281.5 310.3 259.2 261.3 370 14.1 65.3
Apple 297.2 231.0 280.5 333.5 214.4 271.3 48.7 179 67.8
Carrot 129.6 166.6 195.7 164.3 186.7 168.6 2565 1561 42.1
Loquat 176.3 191.5 227.7 254.4 282.5 226.5 43.8 193 56.6
Kawachi bankan 236.5 156.0 195.0 182.7 228.3 199.7 33.1 16.6 49.9
Lettuce 253.8 238.2 215.5 227.7 225.9 232.2 14.5 6.2 58.1
Plum 2674 256.3 259.1 198.7 181.4 232.6 39.5  17.0 58.1
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Table 2 Measurement results of four mix dithiocarbamate pesticides on sample

PLS model value (CSz ug) Theoretical
cv Value
No.1 No.2 No.3 No.4 No.5 Ave. SD ©) (CSpe) Recovery (%)
Tomato 118.7 1454 103.8 1258 146.6 1281 182 14.2 143.1 89.6
Kiyomi 132.9 982 1025 1336 1151 1165 16.5 14.2 143.1 814

DT TN A — R R EILIANA~DOARIEDEFIZHOW T B 2 T o7, Ay a7z, 7
L7 e, V) BT T 2 AZODW TR EITY, EAMEOHHPLSEREET /L (REMY) 23
PERRC X, M FRRAE & 45 R O F BE SR FL UM ook U TRV MY 2 BT, FEEFCoRk
Brl L CHHG GER, PBEHD 382 AW CREREZTTYY, 60 ~ 80% & Eli) BAT 7[RI ER A3
M, VFF DN RRA— NREEDNA~OAREOEA S AR Th 7= (Table 3)

Table 3 Measurement results of Spirodiclofen, Chlorfenapyr and Cyenopyrafen pesticides on sample

PLS model value(ug)
Spirodiclofen  No.1 No.2 No.3 No4 Nob  Ave SD CV (%) Recovery (%)
Kiyomi 67.1 78.8 94.8 85.9 96.7 83.8 5.5 6.5 83.8
hi
Kawac 600 698 636 591 552 615 55 8.9 615
bankan
PLS model value(ug)
Chlorfenapyr ~ No.1 No.2 No.3 No4  Nob  Ave SD CV(%)  Recovery (%)
Kiyomi 78.5 72.1 84.7 809 810 794 4.7 5.9 79.4
Ka hi
wac 556 561 615 706 808 649 107 166 64.9
bankan
PLS model value(ug)
Cyenopyrafen  No.1 No.2 No.3 No4 Nob  Ave SD CV (%) Recovery (%)
Kiyomi 69.7 77.6 105.0 804 772 82.0 13.5 16.4 82.0
Ka hi
wae 717 770 539 591 656 655 93 142 65.5
bankan

PIEXDFT-IR (Fifyk) TAHisiE2 V5530 K 0 B R A FER IR « Ul EN TX
DT EDVHERTE T,
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Table 4 Measurement results of dithiocarbamate pesticides on sample

Mancozeb PLS model value (ug)
No.1 No.2 No.3 No.4 No.5 Ave. SD CV (%) Recovery (%)
Tomato 98.1 96.1 106.5 95.8 89.3 97.1 6.2 6.4 97.1
Cucumber 81.0 80.9 87.3 69.7 1284 894 22.7 25.3 89.4
Citrus unshu 104.3 83.4 96.1 98.3 97.7 96.0 7.7 8.0 96.0
Green pepper 715 51.1 52.7 78.8 59.9 64.0 13.3 20.9 64.0
Apple 51.8 65.6 834 96.0 114.8 82.3 24.8 30.1 82.3
Carrot 58.1 51.9 58.8 58.0 48.4 55.0 4.7 8.5 55.0
Ziram PLS model value (ug)
No.l  No2 No.3 No.4 No.5 Ave. SD CV (%) Recovery (%)
Tomato 55.9 49.7 33.6 51.7 41.2 46.4 8.9 19.3 46.4
Cucumber 479 58.2 59.1 37.0 54.5 51.3 9.2 17.9 51.3
Citrus unshu 53.2 64.8 68.0 55.3 77.4 63.7 9.9 15.5 56.7
Green pepper 55.2 45.2 54.6 33.5 50.0 47.7 89 18.7 47.7
Apple 41.7 58.6 36.3 40.2 39.8 43.3 8.8 20.3 43.3
Carrot 46.5 35.0 43.2 38.6 35.1 39.7 5.1 12.8 39.7
Propineb PLS model value (ug)
No.l  No2 No.3 No.4 No.5 Ave. SD CV (%) Recovery (%)
Tomato 70.8 64.8 74.1 60.3 69.4 67.9 5.4 7.9 67.9
Cucumber 68.3 76.0 69.1 80.2 63.2 714 6.7 94 71.4
Citrus unshu 66.3 70.1 64.8 61.5 99.2 72.4 15.3 21.1 72.4
Green pepper 66.5 61.0 55.9 65.2 52.7 60.3 5.9 9.8 60.3
Apple 95.4 63.6 69.8 62.4 74.4 73.1 13.3 18.3 73.1
Carrot 77.6 68.4 59.9 59.6 66.5 66.4 7.4 11.1 66.4
Thiuram PLS model value (ug)
No.l  No2 No.3 No.4 No.5 Ave. SD CV (%) Recovery (%)
Tomato 57.9 49.9 25.9 157.5 97.5 7.7 51.5 66.3 194
Cucumber -2156.2  -123.7 47.3 -52.6 65.2 -81.9 96.6 -118.0 -20.5
Citrus unshu -29.7 19.0 48.2 1.6 -29.2 2.0 33.2 1671.1 0.5
Green pepper -8.6 47.6 -30.1 -207.9 -115.9 -63.0 100.1 -158.9 -15.7
Apple 2059  236.8 194.0 190.6 271.5 219.7 34.2 15.6 54.9
Carrot 82.4 -19.3 -26.8 -26.6 20.6 6.1 470 775.1 1.5

Juan7zf e, Avavrsa o, V) BT 7 2 AT OWTHMREEE VTR E T,
IERERHE 20— 7= 5k & i L CREWIE S D& 278 L7223, Ul 5 ik e LTE N
TFFEHIHN E Z 2 6NDTD, A 71T 7 A 3% e HSiREE T OO AIEETH 5 2 &
DB C& 7 (Table 5) .

Table 5 Measurement results of Spirodiclofen, Chlorfenapyr and Cyenopyrafen pesticides on
Citrus unshu

Citrus unshu PLS model value (ug)
No.1 No.2 No.3 No.4 No.5 Ave. SD CV (%)  Recovery (%)
Spirodiclofen 62.3  69.0 67.2 83.1 72.0 70.7 7.8 11.0 70.7
PLS model value (ug)
No.1 No.2 No.3 No.4 No.5 Ave. SD CV (%)  Recovery (%)
Chlorfenapyr 524  53.0 59.3 52.1 54.9 54.3 3.0 5.5 54.3
PLS model value (ug)
No.1 No.2 No.3 No.4 No.5 Ave. SD CV (%)  Recovery (%)

Cyenopyrafen 722 778 78.6 98.1 76.2 80.6 10.1 125 80.6




(#k5) (Style5)

FTMETRED B D EFT-IRARY NVRENBD T2 7 ) F A ha B AT OWCIEVEH7
~ AT 7 ANEHNTERI 1%, AIEEMEEZITO 2 & THOMSAIRER 2 L 2GR T T2,
UFF TN A — RO —FNE TE IR o TN~ A 7 1 7 7 A 23 W= AiiEia e
EZ K PR R OWEDN ATRE R 2 E PHER T 7=, MBS ARE L 720 72035 8, < DR
TS MHRGHELZ & 0 B 252 AEIEREHIE L & RO R Cotri vae & e o 72,

<SRBT AiEAER e 2 Y e >

FERER B STV A B CTlU Sz~ B 7 23 EOREY 1k OKIEMEHE, ~1 71
T7AND (GRE : TR, ~AM 7077402 (5E : AUT) ) ZHAWAIEEEECTH
Ex T, WS OFBEREIT *17/1115, *17/11/20, *17/1130 DO3[EHT-7-, fEHA Table 612
R, AKEPERRE PVA) Z2 W TZHEEICB O TIIHPLCIZ T T TR M CORE IR L TS
MREL IpoTz A4 7077 A8 (LI —MK) ZHWZRIE TlIREOHT & O3tz Tt B
IHFIRRERNE DI, FEA OOHHEDOIES & /NS L, EEICT T2~ BT OO0
FAREZR LU 72> T D E b, BTLWRIWIBE.CTH D AT 7 TOHHIZHOWTE, T
B CO—ERELY TIXRFZFEEME SN b DD, REMERA RS & [EIEEIMEL 72 o7,
FE AW T D~ A 7 1 7 7 A SOFRSECH ISR OB S 3RE e E i s 0T
RE M OHEFENEEL TWD EEZ BT,

Table6 Measurement results of mancozeb on sample sprayed with agricultural chemicals and test cultivated

Conc. (CS2mg/kg) Reference
Recovery
(by HPLC)
Nol No2 No3 Ave. (%)
(Csz2mglkg)
PVA 0.47 0.25 0.33 0.35 35.1
Sample® Traysee MK 0.86 0.69 0.63 0.72 725 10
17/11/15 Swab '
0.31 0.46 0.18 0.32 31.7
(Traysee MK)
PVA 0.92 1.19 1.04 1.05 104.7
Sample® Traysee MK~ 0.37 0.49 0.70 0.52 51.9 10
17/1/20 Swab '
0.26 0.64 0.46 045 453
(Traysee MK)
PVA 0.80 0.35 0.69 0.61 36.0
Sample® Traysee MK 0.98 0.52 1.17 0.89 52.4 17
*17/11/30 Swab '
0.74 0.58 0.55 0.63 36.8
(Traysee MK)
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Fig. 4 FT-IR spectrum of mancozeb and flubendiamide by centrifugation method
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Fig. 5 FT-IR Spectrum of Grain pepper without mancozeb and with mancozeb
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