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r/ i Abstract L \

In order to develop the multi-residue purification method for 180 pesticides commonly used in Korea, many
analytical methods on individual and multi- pesticide residues in the agricultural commodities and food product
were examined. Through the modification of adsorption chromatographic methods used in Europe, the United
States and Korea, the Florisil and silica-gel chromatographic systems were developed. Through these
purification systems, elution profiles for all pesticides were examined. As the results, 145 pesticides were
recovered in the range of 70-120% in Florisil clean-up system. The distribution of pesticides in the elution
profile was 12 pesticides in the first fraction, 76 pesticides in the second fraction, 81 pesticides in the third
fraction, 60 pesticides in the fourth fraction and 30 pesticides in the last fraction. And, in silica-gel system,
137 pesticides were recovered in the range of 70~120%. The distribution of pesticides in the elution profile
was 22 pesticides in the first fraction, 59 pesticides in the second fraction, 102 pesticides in the third fraction,
46 pesticides in the fourth fraction and 8 pesticides in the last fraction.
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silica-gel, alumma gk 5-0] AME=t, alumina®} &
yere gaol . 2010 ATALE ARSI Florisi
7 silica-gelo] BB AHFEE FAAo|(], 2009).
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chlorpyrifos 5 587|014 59F 474 &, carbofuran 5 718}
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714 ﬂiﬂ}ilﬂﬂi«l e %‘ 5(2009)0] ARGt =
A3 FYstgih W4 025 mm, 2o} 30 m, film £ 0.25
um®| DB-5 2A# 2 Aaksly, AR XS H%7|(ECD)
9 A2-Q1H27I(NPD) ¥ AA 240712 /4% HP 5890
Series T Plus 7] ZZntE T2 & A8-3}9ick. ECD, NPD
9 FQlre] Agent 7k7 3007, 270C 2 230C 0|9l
BEAZEe 60CTE 28 5% 44 & 29 20T &x2
120C7HA] A5A7] the B 5T vj&2 270C7A] &

oF 16A1E,, difenoconazole %
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o7 el AEFY 18
< ‘?J-TL«I 7111 Ly HH% ie Pl B =R s
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Florisil AAAARZE S5 QLTHLAAN F2 AHgsh=
t]= Food and Drug Administration(U.S. FDA) Pesticide
Analytical Method(PAM, 1994)2] Alternative Florisil %
AA A S45% &5 Yokl F 2AY §EE80] F71H
Ol 28 BAAAE Aesiglth R ¥ §3S0)e hexane/
dichloromethane(80/20, v/v), E#= hexane/dichloromethane/
acetonitrile(49.65/50/0.35, v/v/v), AR hexane/dichloro-
methane/acetonitrile(48.5/50/1.5, v/viv), WA= hexane/
dichloromethane/acetonitrile(45/50/5, v/viv), BfA9r &5
L= dichloromethane/acetonitrile(50/50, v/v)©]3itt.

Silica-gel AA A A= =4 Deutsche Forschungsgemein-
schaft(DFG)(Thier®} Kirchloff, 1992) S-19 £4¥9] £
$UAAE 202 HeSHE SES B8 silica-geld] T
NS RIS TS Ak A ¥ §38T hexane/
toluene(65/35, v/v), ER= 100% toluene, A+ toluene/
acetone(95/5, v/v), WA= toluene/acetone(80/20, v/v), 1}
A £2490% 100% acetone©]$ich '
AR AE S2P ) FAAAL tha Zolssict Y
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% hexane 30 mLE &2] &3-S A23131ck Hexaneol
ko] 10 mg L' B2E 3 | mLE H7ksta £240)
50 mLE SO 2 hsto} 2tzte] $EEAL 2B,
2203518 40C 7R ANA £23}t0] hexane 10 mL=
Agaet § 7171840 FAste] 2t REE 82 Apds
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Dichlobenil, phorate, pyributicarb, demeton-S-methyl, amitraz,

Table 1. Summary on elution profiles of pesticides on Florisil column

Recovery (%)

Eluate
<30 30-50 50-70 70-80 80-120 >120
1 1
142 1 10
2 3 1 1 30 1
2+3 1 1 1 3 23
3 2 1 5 14
3+4 1 2 4 23
4 2 1 1 9 1
4+5 1 2 1 11 1
5 3 2 2 7
Total 16 (7)° 6 10 18 127 3
* Numbers of pesticides not eluted.
Table 2. Lower recovered pesticides in Florisil chromatography system
. Recovery in Florisil elusion fraction (%) Total,
Pesticide
1 2 3 4 5 total C.V. (%)
acephate 0 0 0 0 0 0 -
amitraz 0 0 25 0 0 25 15
cabaryl 0 0 45 0 0 45 15
carbosulfan 0 22 21 0 0 43 18
cymoxanil 0 0 0 0 47 47 19
demeton-S-methyl 0 6 4 0 0 10 2
diafenthiuron 0 0 0 0 0 0 -
dichlobenil 0 25 0 0 0 25 64
dichlorvos 0 0 0 0 0 0 -
fenthion 0 0 0 0 1 1 4
imibenconazole 0 0 0 41 0 41 16
methamidophos 0 0 0 0 0 0 -
methiocarb 0 0 17 0 0 17 87
methomy! 0 0 0 0 0 0 -
monocrotophos 0 0 0 0 5 5 173
omethoate 0 0 0 0 0 0 -
phorate 0 4 0 0 0 29
prometryn 0 0 22 22 0 43 7
pyributicarb 0 22 0 0 0 22 22
simetryn 0 0 0 48 0 48 9
trichlorfon 0 0 0 0 27 27 173
tricyclazole 0 0 0 0 0 0 -
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methiocarb, fenthion, monocrotophos ¥ trichlorfon2] 9
2ol 30% T ¥ 3482 vehliglom, acephate
9} diafenthiuron, dichlorvos, methamidophos, methomyl,
omethoate, tricyclazole2 Florisil column©. 2 X E] 43 &
SEA @k TG o S(19DT o F(1992)2 £&%
|2 isooctane, toluene, hexane, ethyl acetate, methanol &
) 232 AM-SHe Florisil FAHAIE AME-51 carbaryl,
carbofuran, fenthion, methiocarb, monocrotophos & pyri-
buticarbo]] tslo] 70% o}A}e] 423t FgE At B
5k v} ik 223 KIST(1989)= PAM(U.S. FDA, 1994)
9] ether-petroleum ether 4224 Z3}o}| acetone®} methanol
< 713t Florisil AAAAE 2-83}o] fenthion, omethoate,
tricyclazoleo] thato] 2+2} 40, 21, 79%9] F+=&S At
3 Bk webd Eaego] Azt JEE e
ohofet 8280 239 #go] od Aoz AA4F QL)

A vl thiet silica-gel ZHAAAAE T Appendix
2)5 9.9Fslo] Table 32 YEMQITE. HEZA T} silica-gel |
A9 35L-L 70-120% HL7F 137 A&, 50-70% HY 17
A2, 50% HIgt 24 FE 9 120% 237} 2 AJEol9ith £
S8 FEEE ARE A AR S0 227 B &
g3len, & Hg oA 59 &, Al HA EEojA
102 42, ¥] WA 2K 46 4, vhxet Beox
8 2ol BEEUTHAIA F BN §&H= JEE
T AP). 8EFSE sUATERE AuEH Florisil 4|7
9| 23} fARsHA $Hd pyrethroidA) 5ok F A £3)
oA BEH A2, azole] FoF2 iR v HHje} oAt
EEoA FEEH U

oJ-&0] A2 24%489] ZTE Table 4] etoict.
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£ 3] amitraz, demeton-S-methyl, dichlobenil, fenthion,

isofenphos, isoprothiolane, molinate, prometryn % pyridaben

9] 9 HEZ 30% ik S a2 Yehlglen, car-

bosulfan, diafenthiuron, methamidophos, methiocarb, oryzalin
9 pyributicarb®] 6 AE-2 silica-gel column . 252 E A3
SEHA YUtk 2o o S(19DF 9 $(1992)2 &=
L) 2 isooctane, toluene, hexane, ethyl acetate, methanol
g 2E-E AHESH: silica-gel AAAAE AH-3H]
carbosulfan, demeton-S-methyl, dichlorvos, fenthion, methio-
carb, molinate, pyributicarb ¥ thiobencarbo] ts}e] 70%
ole] Fz3 F &g Aok H1gk vp glok 1
B| 2418} silica-gel & AME3H= DFG S-19 £-41%(Thiers}
Kirchhoff, 1992)o}= acephate, methamidofos % omethoate
L opx|at Balo A 2+ 90%, 60%, 90%S Zaets 34
&2 99, dichlobenil®} fenthion2 A E= E4 23
oA Z+zt 100%8t 30%E 23dhe 3e&8 Yetiita B
astglet mEbA ol2idt RS AFEAE tefdt &
28 29| A8 o LS 77t 2aF Aor A
Zte) it

& RAAAA ZFo)|A diafenthiurony} methamidophos

AEL A3 £ 99kl amitraz, demeton-S-methyl,

oL .

(e Je]
=2

dichlobenil, fenthion, methiocarb ¥ pyributicarb= 30%
ojghe) e g Hoj AEAl BA4o] asithi A
Zi5iet. silica-gel AAAANA 30% wlgte] e 858
€ 29] carbosulfan, isofenphos, isoprothiolane, molinate,
oryzalin, prometryn @ pyridaben-2 Florisil &) A | 4]
£ 43:77% A7t § o] RS 40| et w
5%, Florisil AAANA W2 3|85 23 acephate,

Table 3. Summary on elution profiles of pesticides on silica-gel column

Recovery (%)

Eluate
<30 30-50 50-70 70-80 80-120 >120
1 1 2
1+2 1 2 1 15
2 1 2 21
2+3 1 2 11 1
3 6 2 7 7 41
3+4 2 2 17 1
4 1 4 4 9
4+5 1 1 3
5 1
Total 15 (6)° 17 18 119 2

* Number of pesticides not eluted.
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Table 4. Lower recovered pesticides in silica-gel chromatography system
. Recovery in silica-gel elusion fraction (%) Total,
Pesticide
1 2 3 4 5 total CV. (%)
acephate 0 0 0 0 49 49 14
amitraz 0 0 6 0 0 88
carbosulfan 0 0 0 0 0 -
demeton-S-methyl 0 0 3 0 0 19
diafenthiuron 0 0 0 0 0 -
dichlobenil 17 11 0 0 0 29 51
dichlorvos 0 0 40 6 0 46 16
dimethametryn 0 0 40 0 0 40 4
esprocarb 0 0 39 0 0 39 14
etridiazole 32 8 1 0 0 40 27
fenthion 0 1 0 2 0 3 3
1sofenphos 0 0 12 0 0 12 51
isoprothiolane 0 3 0 0 0 3 89
methamidophos 0 0 0 0 0 -
methiocarb 0 0 0 0 0 -
molinate 0 0 6 0 0 6 5
omethoate 0 0 0 0 47 47 69
oryzalin 0 0 0 0 0 0 -
phorate | 30 0 0 0 32 9
prometryn 0 0 23 0 0 23 27
pyributicarb 0 0 0 0 0 0 -
pyridaben 0 0 4 0 0 4 173
thiobencarb 0 1 39 0 0 40 7
tricyclazole 0 0 0 27 17 44 8
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Fig. 1. Distribution of all pesticides analyzed in virtual chromatographic and gas-chromatographic matrix.

dichlorvos, monocrotophos, omethoate, trichlorfon 2 tri-
silica-gel ZA|A|A oA 44-105% A=} £
S0} 5% RAYA Aio] B2 ZAAA Helo] Bag
2o g AZrEch

o] A MANEL 71 AzukE Y] 250 GC
£419] B EEAZ) Hilo] 1Y 02 Ve AT Fig 1

cyclazole2

3 2}, AEuhE Ty BEASE oAl Bele) 15 57t
Ao 42wk, olel Fordusel AR, B4, A
A, 9 9 A E2olA 7

Q.
1 [¢]
o BN 22 1, 2, 3, 4, 52 AT A T B

A% 825 Aol 82118S Hasle] HIA2E A
Asie A 8EHA e ARelE BEAS 02 99




352

ST EATY A BB M BINe Bas A
Bap R @ ol Terg 4 Qlgich
>. 0/ 8/ 8/

. Hurtubise, R. J. (2001) Adsorption chromatography. pp. 7~10,
In Encyclopedia of chromatography(ed. Jack Cazes), Marcel
Dekker, Inc., USA.

Krynitsky, A. J. and S. J. Lehotay (2003) Overview of analytical
technologies available to regulatory laboratories for the deter-
mination of pesticide residues. pp. 753 ~786, In Handbook
of residue analytical methods for agrochemicals (ed. Philip
W. Lee), John Wiley and Sons Ltd., UK.

Ministry of public health, welfare and sport, the Netherlands
(1996) Analytical methods for pesticide residues in foodstuffs.
6th edition.

Sawyer, L. D., B. M. McMahon and W. H. Newsome (1995)

O|74D|

0|FS

Pesticide and industrial chemical residues. AOAC official
methods of analysis.
Thier, H.-P., and J. Kirchhoff (1992) Manual of pesticide residue
analysis. vol. II. DFG, Deutsche Forschungsgemeinschaft.
U.S. FDA (1999) Pesticide analytical manual. vol. I. Multiresidue
methods.

BEGER TS (1995) BB EnBA L

Lok ol 3] (1998) SUAREA A,
A3k, P, 4, BEF, o] (2009) 550t TR §

ARS8t 7)) aRutEe e 84453} 35 Sl
of 23t ok glaticokulals|R] 13:133~147.

95 (2009) AEFY AR LAY AT A

A, $HE, AP, 0195 (1991) B TR ASEA
W R, okl ARAFRIA 175182,

AR, 4, AW, A, oA (1992) B IR Al
SR AN 5ORATA APATHIA 355~367.

Hods, $9E, AW, YA, LA, AP (1992) OPITA
A, 5opAT,

FRUSATY (1989) THIRE 55 B4 BN Bt

At (37h) BaA. AS|ER AF-GGEIIA

BB CHIE SARMS
% 1
2aHd* - o
FEASH FYSAAN B4

-

[
AFEQPAAR, 20T Ak, oot Y

J=0tETHT| | g

|gs?

SXx}
[l |

o/Zo|- 0

6}
AsHE

2 o W55t R FARAL 9jstel Fujol] S2uo] A$HT i 5o} 18058 ThOR AR e S
Aol 250 SRR ROIE I A4S B ek SUT 0|, Selelel FaRoE Y WS B
oot Florissh s el 2290205 §SEUAAS 50 F Sorgd §3948 Salsste UL 23
Florisil A|A|9} silica-gel A|AolA 2Fzb jAasek] 1459k 137%0] 70-120% HYQ] 342 VEFSIT AFEZ
A F2H FE 5 Asste] 92 £E2RIY F2g2 §ERY oAM= Florsil 449 45 12, 76, 81, 60 %
3044 0], silica-gel AA S A= 22, 59, 102, 46 U 8AJE £ojgit}

AOIg]  ZFE-52F, Florisil, silica-gel, ZEu}E 121




MREY LAE BARNE 9% B Az0EdTe Mg 353

Appendix 1. Distribution of pesticides in eluates from Florisil column

. Recovery in Florisil eluates (%) Total,
Pesticide
1 3 4 5 total C.V. (%)
acephate 0 0 0 0 0 0 -
acrinathrin 0 98 0 0 0 98 1
alachlor 0 0 95 7 0 102 1
alpha-cypermethrin 0 93 0 0 0 93 7
amitraz 0 0 25 0 0 25 15
anilazine 0 90 0 0 0 90 6
anilofos 0 41 53 0 95 6
azinphos-methyl 0 0 88 0 0 88 3
benfluralin 109 0 0 0 113 6
benfuracarb 0 0 51 23 0 74 6
betacyfluthrin 0 98 0 0 0 98 9
bifenox 0 94 4 0 0 98 3
bifenthrin 7 96 0 0 0 102 4
bitertanol 0 0 0 0 78 78 4
bromacil 0 0 0 24 69 92 7
bromopropylate 0 10 89 4 0 103 5
buprofezin 0 0 100 0 0 100 2
butachlor 0 0 100 0 0 160 1
cadusafos 0 0 73 22 0 96 2
captan 0 8 82 0 0 91 5
carbaryl 0 0 45 0 0 45 15
carbofuran 0 0 11 62 0 74 2
carbosulfan 0 22 21 0 0 43 18
carpropamid 0 7 87 0 0 94 6
chinomethionat 0 84 13 0 0 97 6
chlomethoxyfen 0 96 0 0 0 96 1
chlorfenapyr 0 96 0 0 0 96 2
chlornitrofen 0 97 0 0 0 97 1
chlorothalonil 0 78 24 0 0 101 2
chlorpyrifos 6 94 0 0 0 100 7
chlorpyrifos-methy] 2 93 0 0 0 95 6
cyfluthrin 0 99 0 0 0 99 11
cymoxanil 0 0 0 0 47 47 19
cypermethrin 0 99 0 0 0 99 3
cyproconazole 0 0 0 0 82 82 4
cyprodinil 0 0 99 0 0 99 2
deltamethrin 0 101 0 0 0 101 4
demeton-S-methyl 0 6 4 0 0 10 2
diafenthiuron 0 0 0 0 0 0 -
diazinon 0 93 0 0 95 4
dichlobenil 0 25 0 0 0 25 64
dichlorvos 0 0 0 0 0 -
dicofol 73 0 0 0 0 73 5
diethofencarb 0 0 48 26 0 74 7
difenoconazole 0 0 0 0 90 90 12
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Appendix 1. (continued)
. Recovery in Florisil eluates (%) Total,
Pesticide
1 2 3 4 5 total C.V. (%)

dimepiperate 0 59 19 1 0 79 16
dimethametryn 0 0 9 49 0 57 18
dimethenamid 0 0 0 98 0 98 15
dimethoate 0 0 0 25 72 97 4
dimethomorph 0 0 0 35 49 84 21
dimethylvinfos 0 0 23 66 0 89 4
dithiopyr 0 125 0 0 0 125 37
edifenphos 0 0 70 14 0 84 3
EPN 0 77 0 0 0 77 7
esfenvalerate 0 92 0 0 0 92 8
esprocarb 0 84 7 0 0 91 9
ethalfluralin 111 6 0 0 0 116 2
ethoprophos 0 0 47 44 0 91 3
etoxazole 0 0 79 0 0 79 16
etridiazole 36 17 0 0 0 53 40
fenarimol 0 0 0 67 28 95 6
fenazaquin 0 0 0 97 0 97 4
fenbuconazole 0 0 0 0 75 75 10
fenclorim 91 2 0 0 0 93 1
fenitrothion 0 96 0 0 0 96 3
fenobucarb 0 0 93 0 0 93 8
fenothiocarb 0 0 87 0 0 87 8
fenoxycarb 0 0 29 39 0 69 9
fenpropathrin 0 95 0 0 0 95 3
fenthion 0 0 0 0 1 1 4
fenvalerate 0 89 0 0 0 89 2
ferimzone 0 0 0 0 57 57 28
fipronil 0 0 83 4 0 87 2
fluazinam 5 92 0 0 0 97 2
flucythrinate 0 93 0 0 0 93

fludioxonil 0 0 78 0 0 78 17
fluoromide 0 85 0 0 0 85 5
flupyrazofos 0 93 2 0 0 95 5
flusilazole 0 0 0 40 37 77 1
flutolanil 0 0 94 0 0 94 3
fluvalinate 0 84 0 0 0 84 15
folpet 0 84 8 0 0 92 3
fonofos 0 58 0 0 0 58 11
fosthiazate 0 0 0 4 49 52 9
fthalide 0 29 75 0 0 104 1
furathiocarb 0 0 50 43 0 93 3
halfenprox 31 81 0 0 0 113 9
hexaconazole 0 0 0 49 42 91 5
hexaflumuron 0 0 60 33 0 93 2
hexazinone 0 0 0 0 67 67 14
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Appendix 1. (continued)

. Recovery in Florisil eluates (%) Total,
Pesticide
1 2 3 4 5 total CV. (%)

imibenconazole 0 0 0 41 0 41 16
iprobenfos 0 0 0 94 0 94 9
iprodione 0 0 16 70 0 85 5
isazofos 0 30 62 0 92 5
isofenphos 0 56 16 0 72 2
isoprocarb 0 0 95 0 95 6
isoprothiolane 0 0 55 21 0 75 7
lamda-cyhalothrin 0 94 0 0 0 94 1
malathion 0 3 95 0 97 3
mecarbam 0 0 81 0 0 81 2
mefenacet 0 0 0 84 0 84 5
mepanipyrim 0 0 97 0 0 97 2
mepronil 0 0 103 0 0 103 4
metalaxyl 0 0 0 17 43 61 33
methabenzthiazuron 0 0 15 69 0 83 4
methamidophos 0 0 0 0 0 0 -
methidathion 0 0 89 0 0 89 1
methiocarb 0 0 17 0 0 17 87
methomyl 0 0 0 0 0 0 -
metobromuron 0 4 96 0 0 100 6
metolachlor 0 0 9 92 0 101

metolcarb 0 0 75 0 0 75 17
molinate 0 8 56 0 0 64 30
monocrotophos 0 0 0 0 5 5 173
myclobutanil 0 0 0 0 100 100 12
naproanilide 0 0 87 0 0 87 10
napropamide 0 0 0 102 0 102 9
nuarimol 0 0 0 55 46 101

ofurace 0 0 0 78 21 99

omethoate 0 0 0 0 0 -
oryzalin 0 0 0 55 55 26
oxadiazon 0 100 3 0 103 3
oxadixyl 0 0 0 98 98 19
oxyfluorfen 0 98 0 98

parathion 0 93 0 0 93

penconazole 0 0 24 68 92

pencycuron 0 0 68 13 0 81 21
pendimethalin 0 97 0 0 0 97 1
phenazine oxide 0 0 72 0 72 2
phenthoate 0 94 0 0 94 5
phorate 0 4 0 0 0 4 29
phosalone 0 51 49 0 0 100 3
phosmet 0 0 92 | 0 93 4
phosphamidon 0 0 0 88 88 6
piperophos 0 0 37 51 0 88 9
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Appendix 1. (continued)

2R - - 5  0/20] - 05

Pesticide Recovery in Florisil eluates (%) Total,
1 2 3 4 5 total C.V. (%)
pirimicarb 0 0 77 5 83 15
pirimiphos-ethyl 0 67 26 0 0 92 2
pirimiphos-methy] 0 69 17 0 0 85 8
pretilachlor 0 0 45 66 0 112 1
probenazole 0 87 0 0 87 2
prochloraz 0 0 0 31 115 146 40
procymidone 0 96 0 0 105 2
prodiamine 0 99 0 0 99 3
profenofos 0 0 77 0 0 77 1
prometryn 0 0 22 22 0 43 7
propanil 0 5 92 0 0 97 1
propaquizafop 0 0 0 87 0 87 14
propiconazole 0 0 29 62 91 1
prothiofos 92 9 0 0 100 4
pyraclofos 0 0 2 83 0 87 10
pyrazophos 0 0 58 39 0 97 3
pyrazoxyfen 0 0 0 97 0 97 8
pyributicarb 0 22 0 0 0 22 22
pyridaben 0 0 77 0 0 77 8
pyridaphenthion 0 0 0 99 1 100 18
pyroquilon 0 0 0 55 37 93 3
quinalphos 0 21 73 0 94 5
simazine 0 0 170 0 170 7
simetryn 0 0 48 0 48 9
tebuconazole 0 0 0 0 94 94 13
tebufenpyrad 0 0 38 58 0 9 2
tefluthrin 0 96 0 0 96 8
terbufos 0 82 6 0 0 88 3
terbuthylazine 0 0 43 52 0 94 4
tetradifon 0 99 0 0 0 99 1
thenylchlor 0 0 92 4 0 96 2
thifluzamide 0 19 85 0 0 104 -
thiobencarb 0 70 2 0 0 72 4
tolclofos-methyl 0 95 0 0 0 95 2
tolylfluanid 0 100 0 0 0 100 2
tralomethrin 0 105 0 0 0 105 1
triadimefon 0 0 26 80 0 106 2
triadimenol 0 0 0 0 102 102 12
triazamate 0 0 0 91 0 91 17
triazophos 0 0 83 0 0 83 6
trichlorfon 0 0 0 0 27 27 173
tricyclazole 0 0 6 0 0 0 -
trifluralin 90 4 0 0 0 94 3
vinclozolin 0 97 0 0 0 97 1
zeta-cypermethrin 0 101 0 0 0 101 1




SAEAS 9B 282 AR0ET0|Y M 357

Appendix 2. Distribution of pesticides in eluates from silica-gel column

. Recovery in silica-gel eluates (%) Total,
Pesticide
1 2 3 4 5 total C.V. (%)

acephate 0 0 0 0 49 49 14
acrinathrin 0 101 0 0 0 101 1
alachlor 0 0 98 0 0 98 1
alpha-cypermethrin 0 94 0 0 0 94 6
amitraz 0 0 0 0 6 88
anilazine 0 62 38 0 0 99 3
anilofos 0 0 86 0 0 86

azinphos-methyl 0 0 82 0 0 82 3
benfluralin 95 0 0 0 95 14
benfuracarb 0 0 63 0 0 63 3
betacyfluthrin 0 103 0 0 103 2
bifenox 0 100 2 0 0 102 1
bifenthrin 80 35 0 0 115 i
bitertanol 0 0 71 0 71 6
bromacil 0 0 26 77 0 103 1
bromopropylate 0 30 78 3 0 111 1
buprofezin 0 1 82 0 0 83 i1
butachlor 0 0 101 0 0 101 4
cadusafos 0 0 91 0 0 92 4
captan 0 0 92 0 0 92 1
carbaryl 0 0 62 0 0 62 10
carbofuran 0 0 52 6 0 58 24
carbosulfan 0 0 0 0 0 0 -
carpropamid 0 0 91 0 0 91 7
chinomethionat 0 69 28 0 0 97 3
chlomethoxyfen 0 96 0 0 0 96 1
chlorfenapyr 0 99 0 0 0 99 0
chlomitrofen 93 7 0 0 0 100 0
chlorothalonil 11 83 0 0 0 95 5
chlorpyrifos 71 40 0 0 0 111 4
chlorpyrifos-methy! 53 52 1 0 0 105 4
cyfluthrin 0 107 0 0 0 107 10
cymoxanil 0 0 0 74 0 74 2
cypermethrin 0 102 0 0 0 102 1
cyproconazole 0 0 0 76 0 76 2
cyprodinil 0 0 99 0 0 99 12
deltamethrin 0 103 0 0 0 103 2
demeton-S-methyl 0 0 0 3 19
diafenthiuron 0 0 0 0 0 0 -
diazinon 0 0 95 0 0 95 2
dichlobenil 17 11 0 0 0 29 51
dichlorvos 0 0 40 6 0 46 16
dicofol 65 11 0 0 0 76 3
diethofencarb 0 96 0 0 96 10
difenoconazole 0 0 0 80 0 80 18
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Appendix 2. (continued)

o Recovery in silica-gel eluates (%) Total,
Pesticide
1 2 3 4 5 total C.V. (%)

dimepiperate 0 0 62 0 0 62 34
dimethametryn 0 0 40 0 0 40 4
dimethenamid 0 0 92 0 0 92 3
dimethoate 0 0 0 96 1 98 4
dimethomorph 0 0 66 0 66 27
dimethylvinfos 0 0 80 23 0 102 2
dithiopyr 0 100 0 0 0 100

edifenphos 0 0 93 0 0 93 3
EPN 0 92 0 0 0 92

esfenvalerate 0 102 0 0 0 102 13
esprocarb 0 0 39 0 0 39 14
ethalfluralin 103 4 0 0 0 106 9
ethoprophos 0 0 90 1 0 91 4
etoxazole 0 0 91 0 0 91 4
etridiazole 32 8 0 0 40 27
fenarimol 0 0 6 87 0 93 3
fenazaquin 0 0 65 10 0 75 28
fenbuconazole 0 0 69 0 69 20
fenclorim 91 0 0 0 91 5
fenitrothion 0 94 0 0 0 94

fenobucarb 0 0 89 0 0 89 8
fenothiocarb 0 0 60 0 0 60 13
fenoxycarb 0 0 57 0 0 57 24
fenpropathrin 0 64 0 0 0 64 87
fenthion 0 1 0 2 0 3 3
fenvalerate 0 86 0 0 0 86 13
ferimzone 0 0 0 62 0 62 16
fipronil 0 77 2 0 79 3
fluazinam 80 26 0 0 0 106 0
flucythrinate 0 93 0 0 0 93 4
fludioxonil 0 0 77 0 0 77 6
fluoromide 2 91 0 0 0 93 3
flupyrazofos 0 97 0 0 97 1
flusilazole 0 0 86 0 86 8
flutolanil 0 0 94 0 0 94 5
fluvalinate 0 108 0 0 108 26
folpet 0 93 8 0 101 1
fonofos 0 73 1 0 0 75 35
fosthiazate 0 0 12 68 0 81 1
fthalide 0 95 3 0 0 98 2
furathiocarb 0 0 91 0 0 91 4
halfenprox 34 80 0 0 0 114 3
hexaconazole 0 0 0 87 0 87 9
hexaflumuron 0 1 84 0 0 84 13
hexazinone 0 0 0 26 45 71 5
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Appendix 2. (continued)
o Recovery in silica-gel elusion fraction (%) Total,
Pesticide
1 2 3 4 5 total C.V. (%)

imibenconazole 0 0 0 62 0 62

iprobenfos 0 0 66 31 0 97

iprodione 0 0 82 0 0 82 4
isazofos 0 0 96 0 0 96 17
isofenphos 0 0 12 0 0 12 51
isoprocarb 0 0 98 0 0 98 9
isoprothiolane 0 3 0 0 3 89
lamda-cyhalothrin 0 100 0 0 0 100 5
malathion 0 0 85 0 0 85

mecarbam 0 0 63 0 0 63 16
mefenacet 0 0 77 6 0 83 6
mepanipyrim 0 0 101 0 0 101 21
mepronil 0 0 98 0 0 98 10
metalaxyl 0 0 0 94 0 94 35
methabenzthiazuron 0 0 59 29 0 88 18
methamidophos 0 0 0 0 0 0 -
methidathion 0 0 70 0 0 70 9
methiocarb 0 0 0 0 0 0 -
methomyl 0 61 0 0 0 61 6
metobromuron 0 0 107 0 0 107 9
metolachlor 0 0 95 0 0 95 4
metolcarb 0 0 82 0 0 82 5
molinate 0 0 0 0 6 5
monocrotophos 0 0 0 54 54 24
myclobutanil 0 0 89 1 89 16
naproanilide 0 0 97 0 0 97 10
napropamide 0 0 80 16 0 97 10
nuarimol 0 0 4 91 0 94

ofurace 0 0 65 39 0 104

omethoate 0 0 0 0 47 47 69
oryzalin 0 0 0 0 0 -
oxadiazon 0 42 73 0 115 3
oxadixyl 0 0 0 88 0 88 24
oxyfluorfen 0 103 0 0 0 103

parathion 3 97 0 0 100

penconazole 0 0 90 0 90

pencycuron 0 79 0 0 79 30
pendimethalin 73 39 0 0 111 1
phenazine oxide 0 0 75 13 0 88 2
phenthoate 0 33 28 0 0 61 7
phorate 1 30 0 0 0 32 9
phosalone 0 23 61 0 0 84 3
phosmet 0 77 0 0 77 3
phosphamidon 0 0 33 48 81 2
piperophos 0 0 92 0 0 92 19
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Appendix 2. (continued)

o Recovery in silica-gel elusion fraction (%) Total,
Pesticide ] 5 3 4 5 tbtal CV. (%)

pirimicarb 0 0 26 64 0 90 35
pitimiphos-ethyl 0 2 75 0 0 77 7
pirimiphos-methyl 0 0 70 0 0 70 9
pretilachlor 0 0 101 0 0 101 1
probenazole 0 0 95 0 0 95 1
prochloraz 0 0 0 88 0 88 6
procymidone 10 30 83 0 0 123 1
prodiamine 27 86 1 0 0 114 2
profenofos 0 0 85 0 0 85 3
prometryn 0 0 23 0 0 23 27
propanil 0 0 95 10 0 104 3
propaquizafop 0 0 71 0 0 71 26
propiconazole 0 0 0 99 0 99 1
prothiofos 87 17 ¢ 0 0 104 8
pyraclofos 0 0 87 0 0 87 24
pyrazophos 0 0 92 0 0 92

pyrazoxyfen 0 0 93 0 0 93 8
pyributicarb 0 0 0 0 0 0 -
pyridaben 0 0 0 0 4 173
pyridaphenthion 0 0 72 15 0 87 3
pyroquilon 0 2 11 82 0 94 3
quinalphos 0 0 96 0 0 96 19
simazine 0 0 68 113 0 181 9
simetryn 0 0 42 16 0 58 4
tebuconazole 0 0 0 75 0 75 15
tebufenpyrad 0 0 106 0 0 106 15
tefluthrin 93 3 0 0 0 96 4
terbufos 0 0 79 0 0 79 2
terbuthylazine 0 0 92 0 0 92 7
tetradifon 1 100 0 0 0 100 1
thenylchlor 0 0 95 0 0 95 1
thifluzamide 0 0 98 0 0 98 3
thiobencarb 0 39 0 0 40 7
tolclofos-methyl 40 43 0 0 0 83 2
tolylfluanid 0 9 7 0 0 106 10
tralomethrin 0 105 0 0 0 105 5
triadimefon 0 0 89 13 0 103 1
triadimenol 0 0 0 89 0 89 15
triazamate 0 0 86 0 0 86 2
triazophos 0 0 73 0 0 73 2
trichlorfon 0 0 6 12 87 105 13
tricyclazole 0 0 0 27 17 44 8
trifturatin 79 0 0 0 0 79 13
vinclozolin 3 93 3 0 0 99
zeta-cypermethrin 0 103 0 0 0 103 3




