Ir

HEAN 75 9 AR5

DpE| A| AE] 7Y gt

=
o

12

s M2 TR

Development of Pesticide Information
Database and Residue Management System
for Agricultural Commodities



AR

—
1o

—_—

=
)
XO
-
oyl
Ho

o #YAE SR

=
9 BF%

=
=

g BFEF AAA T

A L] HFRIAME A

U,

1

o

N

30 )

8 ¢

2004

r

%
vze)

—

7U

w
H)
ﬂwﬂ
N

-
7

B

1Ho
B

Al

=
o



9_];

4 9 884

A
=

il -1

A
.

Ho

X
)

ox

0

x
<
7

—_

Nfo

df A7) wiel Al

o
-

A}
=

Fi ik meby B

s

]

w s

]_

7
of
ﬁo
)

=

i
I

jze]

)
4r
<)

il

3

il

7K

o] #43 ¥

Fol e}

=z
T

=]

& At
‘Cl)’]
b A A

3+
s}

e
2]

g

5

?l.

f7d ol o

K

g
olo

75

L2RE)

g

s

v

3

o
2

=
<]

]

sheh. whebA AbEe] A,

Z o
1

a5

tel A7

°

=

=

BJ—O

3
5
s

=
7

5|

L
.

4

B0

i

k]
pl

st o] 2

o

Q

)
=

o]

o
~H
]
0

zel

—_
7o
oF
K
0

B
olo

o

A7} A o] o},

R

EEE

ar

oo
"
oj
ol
<
i
"
~

W
o
NH
23

mlvt

i
i

zel

~X

o7
"
o
;OL

ok
=1

ek FAe EE

R

o
=

o
—_

"
ol
"

—_—

0

o
2
B

o
oF
el
o

&+

il



——
o

id

dl o] B | o] 2= 5} 3} o

=

=3

dl o] ¥

[

=3

AAA el

5}

of th

SEERIEE

oo
o

Al

B

s}

<]

dle] E ] o]

oy

—

dTAE e 2

Im.

el

N

L

s
X

<0

g drol we e

3

53!

et be

A7 "

AR

TR

o
o

&t At

o

&F 1 A}F

S

Al 2~ " (Residue Management System)S 713

el

T

~
or

Ho

X

<0

2. 9131 AR wE A

ol
o

it
o

H
or

Ho

X
H

= dlolg A7

1513
=

B

Hd AR s

3}

3]
H

S

_(H__

ul
=

=

QA/QC System
ZHFE ok

i
3t Residue Management System 7
T
o

kel
pad

A

[€)

R

el 7r 7t

R

SKe|

S
5

]

-
=

Eul

-
R

4.

ﬂmo
on
il
'

Ho

)

T
i

o

ANE25E e dolE/4He] do]Euo] A3}

)=

o
=

=
R

J

A
<L



2

A 28]

| dlolE/4n e RE e §4 A

X
Hin
o
<
B
<

T

Residue Management System<]

as

Residue Management System<]

A9

z:sl_

dTHE A F &g o

v.

)
pg

Gl

B

—

=
1o

el

e

)
£
T

B

o

i
H

i

?_

<

H g o] EfH] o]

el

s

Ho

(1)

dl o] B ul] o]

0
B
oo

2

tlo

25 14,5204

A

L
=

&

660%, 8H 2271

=2k5 7,04041

+

- S wolE o] &

- MRLH| o] & H] o] 2~

TFE2F13,7904

_.#O

TEA R 5674

(<)

b

5L
L]

5}

%3

=
[e]

update 7|



EhbE b 24F°l g v

o

i
i

AO

N

s
4

X

o
=t

oA

&

Hr

4

(S

B

A (standard operation procedure, SOP)

]

-

A R

z

A

pul

3 QA/QC system

- R epRADg A )

2

o
m

o

TR

i}

<

w5
T
H

A A

=
T A

=]

ol 2%

~

ol g ol ot

=
=

HEAA

)
=

1= AA
2

&

=
=

]

=
o
H

bz A

* User interface,

olo
el

Ton

%
,mﬂ
i

o



SUMMARY

I. Title

Development of Pesticide Information Database and Residue Management System

for Agricultural Commodities
II. Background and objectives

Pesticide is one of indispensable tools to maintain not only steady production
but quality control of agricultural products. Being concomitant with its use,
however, possibility of chronic risks which is inevitably resulted from the residue
in the harvest have continuously provoked public concerns. Reasonable
management of pesticide residues, in terms of sorts of compounds as well as their
levels in the agricultural commodities, therefore, is quite necessary to ensure
safety of consumers ingesting the residue in the food even in minute amount
everyday. Pesticide management system could be established through classification
of each pesticide based on the degree of potent risk possibly caused by the use,
monitoring and/or surveillance of the residue in the agricultural product, estimation
of dietary intake, and followed by feedback control of pesticide use aided by the
scientific evaluation.

Even though rough the prediction might be, pesticides currently used in
agriculture could be graded by potential chronic risk, expressed as residue level
multiplied by chronic toxicity, as far as scientific informations are provided.
Occurrence or residue level of the pesticide residue primarily depends on
physiochemical properties of the active ingredient and use pattern which determine
persistence and application dose in the crop, respectively. Relative chronic toxicity
could be evaluated by comparison of acceptable daily intake(ADI) or no—-observable
effect level(NOEL). As such informations currently available are, unfortunately,
scattered in literatures and documents separately handled by different
organizations, there needs to be combined and processed in usable forms.
Consequently, an integrated database which not only contains every informations
related with pesticides registration, use pattern, physiochemical properties, acute/

chronic toxicity, and residue regulation status but also has functions to query and



process would be the most convenient form for classification of pesticides by
possible chronic risks as well as for management of pesticide use.

Monitoring and surveillance of pesticide residues in agricultural products are
essential to provide practical estimation of residue levels and evaluation of dietary
intake and, as a consequence, reliable analytical methods are prerequisite to
perform these tasks. For screening of pesticide residues in agricultural products,
multiresidue analytical methods, rather than individual methods adopted for precise
determination, are commonly employed to cover as many pesticidal compounds to
be analyzed as applied during cultivation, and hence to enhance analytical
efficiency. In practical aspect, the analytical operation for pesticide residues,
especially for surveillance purpose, should be also carried out as rapidly as
possible, considering that most agricultural products show basically short shelf-life
for market. Although some methods proposed by various organizations are reliable,
most multiresidue methods comprise complicated sample preparation steps to
maintain analytical precision and, as a result, have faults on analytical speed. If
the method is applied for surveillance, most agricultural products consumed in raw
state will be no longer in the market when the analysis is finished. Therefore,
high-speed multiresidue methods with acceptable precision should be newly
developed to accommodate such practical requirements.

Acquisition and processing of residue data in interpretable formats are
indispensable to establish the efficient pesticide management system in a viewpoint
that vast amount of data are produced by even a single monitoring or surveillance
study. Management of analytical laboratory is also required to keep reliability in
analytical operation. Furthermore, data evaluation for residue tolerance and chronic
toxicity is necessary to provide practical parameters for residue management policy
closely associated with pesticide use. A client-server based system software to
collect and manipulate residue data, which linked to analytical methods and
pesticide informations, would be the best approach for residue management.

In aspects that pesticide information, residue analysis, and data processing are
not only key components but closely associated each other to establish a practical
management system for pesticide residues in agricultural products, it iS necessary

that those studies should be performed simultaneously in a single research project.

M. Scope of the research



The study was carried out to develop a practical management system for
pesticide residues in three categories which included construction of pesticide
information database, development of multiresidue analytical method and system
software for residue management.

Pesticide information database primarily covered use pattern of pesticides
domestically registered, which included formulation, applied crop, application dose,
safe use standard and others, to provide general informations related with use
control and residue occurrence. Subroutine databases containing physicochemical
properties and acute/chronic toxicities of active ingredients are also comprised in
the database to give basic parameters for prediction of persistence, analysis, and
chronic hazards. Worldwide regulation status of pesticide residues, which are
represented by ADI of the active ingredient and maximum residue limits(MRLs) in
respective agricultural products, are compiled to provide references for residue
management. Analytical method currently available in the literature are also
collected for residue analysts. The database was programmed to provide functions
necessary to update, query, user—defined input/output, communication and others.
The database was also designed to operate both on a stand-alone PC or the
client-server system.

Development of multiresidue analytical methods was performed for 24 crop
harvests representing 5 major groups of agricultural products consumed in large
scale or in raw state. Total of 199 pesticidal compounds are subjected to the
multiresidue method wusing high-resolution gas-liquid chromatography(GLC).
Considering speed and ease of operation, optimization of analytical procedure was
conducted for instrumental analysis, sample extraction and purification. Each
procedure was standardized to minimize analytical variations between laboratories
or personnels. Recovery study was also carried out to validate the proposed
method.

Residue management system(RMS) software was designed to handle production
and processing of residue data analyzed by the built-in multiresidue method which
was established during this study as well as to manage analytical laboratory for
data reliability such as sample record, personnel and instrument management. The
software was developed in compliance with good laboratory practice(GLP) being
employed in near future. The system was also programmed to have capability to
automatically estimate the residue level for MRL violation. User—friendly interface

and communication module for access under the client-server basis was included



in the software for convenient operation. In the study validation test was

separately conducted to confirm the practical system operation.

IV. Output of the research

Major outputs of the study performed in three categories which included
construction of pesticide information database, development of multiresidue

analytical method and RMS software are as follows ;

Pesticide information database

- Registration/Use database : 660 pesticide items, 22 fields, 4 query fields and
14,520 total records

— Physicochemical property database : 320 pesticidal compounds, 22 fields,
9 query fields and 7,040 total records

- Toxicity database : 320 pesticidal compounds, 15 fields, 8 query fields and
4,800 total records

- MRL database : MRL data for 10 countries, 2 query fields and 13,790 total
records

- Analytical method database : 63 compounds, 9 fields, 1 query field, 567 total
records

- Main functions : integrated query between sub-databases, update, user—defined

input/output, transfer to the third party, stand-alone operation on PC

Multiresidue analytical method

- Development of rapid multiresidue analytical methods for 199 pesticidal
compounds in 24 crop harvests using high-resolution GLC equipped with
electron—capture and nitrogen—phosphorus detectors
* Leafy and tuber vegetables : Chinese cabbage, lettuce, perilla leaf, tea leaf,
potato, carrot, garlic, onion

* Fruit vegetables and cereals : pepper, strawberry, cucumber, melon, tomato,
rice, wheat, corn

e Fruits and fatty crops : apple, pear, peach, grape, tangerine, persimmon,
orange, sesame

- Validation of the method through recovery study for the respective analyte



- Standardization of the analytical procedure as precisely described in the

standard operation procedure(SOP)

Residue management system(RMS)

- Development of core modules for management of residue analysis
Identification system modules : sample history, analyte identification, method
employed, and the client information
- Development of modules for data transfer and laboratory management
* Data transfer module between sub-systems
* Management modules for personnels, resources and instruments
- Establishment of RMS
* Transfer of the multiresidue methods
» System setup for data production/processing, user interface, data input/output,
system access
» Validation of the system operation through practical application of pesticide

analysis

VI. Use of the research output

The output derived from studies on the construction of pesticide information
database, development of multiresidue analytical method and system software for
residue management could be applied to various fields associated with the
pesticide use. Pesticide information database would be usefully utilized as an
integrated information source for farmers and consumers as well as for
governmental and research organizations. The multiresidue analytical method
provides inspection organizations which are responsible for safety of agricultural
products with reliable screening tool for pesticide residues. Coupled with the
information database and multiresidue analytical methods, RMS could be efficiently
used by organizations to evaluate the occurrence and level of pesticide residues
and consequently to lead practical pesticide management. Scientific approach and
techniques used in this study would be also applied to the research fields related

with the pesticide science.

_10_
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Table 2. &%

LSS

=] =i
Ry el —1%

e

ECD Group #1

Alachlor Butachlor Chlorobenzilate Chlorothalonil
Cyfluthrin Cypermethrin Dichlofluanid Dieldrin
Dinocap Endosulfan-sulfate Fenarimol Fenvalerate
Metribuzin Phenthoate Profenofos Quintozene
Triadimefon

ECD Group # 2
Anilazine Anilofos Captafol Deltamethrin
Dichlobenil Disulfoton o-Endosulfan Ethalfluralin
Flucythrinate Fluoroimide Fluvalinate Imazalil
Linuron Methoxychlor Metolachlor Oxadiazon
Prochloraz Procymidone Propanil Pyrazophos
Pyributicarb

ECD Group # 3
Acetochlor Aldrin o fi v 5-BHC Bromacil
Bromopropylate Chinomethionat Cyhalothirin-lambda | z-Cypermethrin
p.p’-DDD p.p'-DDE Diclfop—methyl Dicloran
Endrin Fthalide Heptachlor Heptachlor-epoxide
Iprodione Nonachlor Permethrin

ECD Group # 4
Acrinathrin [i-Cyfluthrin Captan Diclomezine
Dicofol Difenoconazole Dimethenamid Dithiopyr
Etridiazole Fluazinam Halfenprox Phosmet
Prothiofos Pyridaben Tefluthrin Tralomethrin
Trifluralin

ECD Group # 5
Bifenox Bifenthrin Chlomethoxyfen Chlorfenapyr
Chlornitrofen Cyhalothrin Cypermethrin-zeta Fenclorim
Fenpropathrin Fipronil Folpet Imibenconazole
Isoprothiolane Myclobutanil Oryzalin Prodiamine
Pyrazoxyfen Tetradifon
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Table 2. ZbF75oF EAAE 55 (A%)

NPD Group # 1
Benfuracarb Chlorpropham Cyproconazole Demeton—s-methyl
Dichlorvos Diethofencarb EPN Ethion
Fenamiphos Fonofos Fosthiazate Iprobenfos
Methidathion Ofurace Pendimethalin Phorate
Pirimiphos-methyl Tolclofos—methyl

NPD Group # 2
Azinphos-methyl Buprofezin Carbophenothion Chlorpyrifos—-methyl
Cyprodinil Etoxazole Isazofos Isoprocarb
Malathion Parathion Pyraclofos Pyridaphenthion
Pyroquilon Tebuconazole Terbufos Terbutryn
Thiometon Triadimenol Trichlorfon

NPD Group # 3
Amitraz Carbosulfan Dimethametryn Diphenamid
Edifenphos Flufenoxuron Furathiocarb Hexaconazole
Kresoxim-methyl Mecarbam Paclobutrazole Simazine
Simetryn Tebufenpyrad Thiobencarb

NPD Group # 4
Chlorfenvinphos Dimepiperate Diphenylamine Fenazaquin
Fenthion Flutolanil Penconazole Phosalone
Phosphamidon Pirimicarb Propiconazole Thifluzamide
Triazamate Triazophos Triflumizole

NPD Group # 5
Propamocarb-HCl Mevinphos Fenobucarb Ethoprophos
Dimethoate Diazinon Etrimos Prometryn
Esprocarb Dimethylvinphos Pirimiphos-ethyl Isofenphos
Quinalphos Mepanipyrim Flusilazole Oxadixyl
Piperophos
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Table 3. T AW SHs 913 dwd sof
i gt s8tA A4 log Pow Detector

1 Esfenvalerate Pyrethroid 6.22 ECD

2 Benfluralin 2,6—Dinitroaniline 5.29 ECD

3 [i-Endosulfan Cyclodiene organochlorine 4.79 ECD

Chlorpyrifos Organophosphorus 47 ECD

5 Oxyfluorfen Diphenyl ether 4.47 ECD

6 | Bitertanol Azole A : 41, B : 44 (Isomer) NPD

7 | Pretilachlor Chloroacetanilide 4.08 ECD

8 Tolylfluanid N-Trihalomethylthio 3.9 ECD

9 Fenitrothion Organophosphorus 35 ECD

10 | Napropamide Alkanamide 3.3 NPD

11 | Fenothiocarb Carbamate 3.28 NPD

12 | Terbuthylazine 1,3,5-Triazine 3.21 NPD

13 | Nuarimol Pyrimidinyl carbinol 3.18 ECD

14 | Vinclozolin Dicarboximide 3 ECD

15 | Molinate Thiocarbamate 2.88 NPD

16 | Metobromuron Urea 241 ECD

17 | Metalaxyl Phenylamid 1.75 NPD

18 | Acephate Organophosphorus -0.89 NPD

Slell A 7t AeFAdd Fale] WS Table 400 vjustglom, F ¥
WY Aol FEAA o F= F EufjHAe] FF B BARAFAA SPE 7t
EoiAsl pEgwe] Aotk wal Aok e A Az e AR
(50g)% AAste] FRAGA o 10gREe] QY Amel APsts FE LA
EHs L AAAEE 1A BAste v sdded s vl AH20g)0] AlEE

A

A #she NPDe] 745

Zo] Aol Aol At



Table 4. =] 7|#E JFFEF A4 AU

T4 A AF3FA 834 T84

A B 50 g 20 g

FE=8 Acetonitrile 100 mf Acetone 100 m¢

o 7} %9l o ¥} (Buchner funnel) &9l o] 3} (Buchner funnel)
] ¥32dS 50ml + FHS 100me H 7}
=7

ol o 3y NaCl 10 g A7} B &) - CHClL 70 ml (23])

1A1ZE A=A -
2 - NaSO4 Column
Acetonitrile 1A 20mE FH3dlel F| FF A2 F 4 ml hexaneol =83l
= = 2 ml2] 20% acetone in hexaneel #|| (GC/NPD - 2 mf)
& 3l
Florisil SPE Cartridge (3m¢, 500mg)
Pre-wash with 5m¢{ Hexane
Wash with 5ml of 20% acetone in Florisil 10gS hexanel 2 421 Z%
hexane - Glass Column (15mm x 30cm)
Load the sample Add NaxSOy4 1g
Add 5ml of 20 % acetone in hexane Load Sample
24 Add internal standard Add 70m¢ solvent Mixture
° ] ] - Hexane/CH:Cly/CH3CN(50/48.5/1.5,
Aminopropyl SPE Cartridge VAN
(3me. 500mg) ) Add 70m¢ solvent Mixture
Pre-wash with 5mé CHoCl, - Hexane/CH;Clo/CHsCN(50/45/5,
Load the sample
) v/v/V)
Add Tml of 1%6 MeOH in CHyCly
Add internal standard
Ny 7|53t &5 N, 7R3 =
=== 0, : Y <)
& Zin 20% acetone in hexane®l| Hexane 2n0o] 43|
Al & 3l

2717 GLC GLC

D & & 328 A}

Aopgst el T e dEA 5A AR BN vasn A4 wy
< ggst7] A8 dA FEE&ue] v mE F5F 288 fdE-AYsST. =
T 71 gAdE FEHAY FE819 acetoned} acetonitrile 44 100mE 7] & F
8|2 A3l Table 50 YelA nle} o] o1 AN E A~G7HA] R A 7| HA
WEY o 185 thstol Fu W Heby Puel 48, FEdm AL
AeFgt & chlorpyrifos® WHREFEARE 3td] 77|74, 3F&S ZAEHA
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Table 5. F=8" =4
% g9 =4
L EER) o
FE80 — —
Acetonitrile Acetone Acetonitrile Acetone

100

70

/

30

/

30

100

70

50

50

50

50

30

70

70

30

10

90

90

10

/

100

100

/

4l ok Y method-extraction
-]
=1
e
§
>
Q
H
4
Standard
Acephate —— Molinate Benfluralin ——— Terbutylazine ——Metobromuron
Vincloziin ——— Metalaxyl Fenitrothion ——— Chlorpyrifos Tolyfluanid
ithi b id -~ Preti — Oxyfluofen ~— b-Endosulfan
Nuarimol ——Bitertanol ——— Esfenvalerate
= &2 method-extraction
140.00
120.00
100.00
£ 8000
[
2
60.00
2
]
8 40.00
e .
20.00
0.00
-20.00
Standard
Acephate Molinate Terbuty _— Vincloziin
Metalaxyl Fenitrothi c i Toly i Fenithiocarb propami
Pretilachlor Oxyfluofen ~ —— b-Endosulfan Nuarimol Bitertanol ——— Esfenvalerate
1 LAl o & == Q A=i] HyEH == 5 95
Fig. 7. g4 s digk &8 € U 5 8§ vl
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Fig. 79 Yerd mpel o] 2]okd wkwlo] 7-9- acephate$} bitertanolS A3 3|4
A gkow YR EFEARE AFE3E chlorpyrifose] 3]4&°] C, D % ES59 &w
ZA oA w9 A #AZE A} o]o] wE}l chlorpyrifos ™4l vinclozoling W4
EAE sto] IFE&S AAtsdn Al 558 sAE AR 7]'1} HlH 3} A
H = 599 chlorpyrifos= FZEA| acetone?| $haFo] E=old45 g0 543
Fojx] = UdAS YEF AT Thiocarbamate Al 9 2] molinate 2 metalaxyl-— acetone
/acetonitrile(10/90, v/v)&] &ujzA BolAwt FAzel 35S Yelygd. =3Y
R el 44 1870 59F F acephate®} bitertanolS o= &1 FA M= ﬂ'rﬂ 5
A ko metalaxyl®] 79 acetone¥ acetonitrile®] o] Hlu A FH 53 Aol A}
acetonitrileFe] 100%0l o] == Aol A o] 3]F&o] 79 0ol 77k *J% LFERU
ALk o3 FEEE AFAAE nod W Aoy WA= acetone/
acetonitrile(10/90, v/v) &3¢9 WA acetone/acetonitrile(90/10, v/v)o] ™ xA
Tl diste] 7HE e 3l &S e e Ao®E JuEATh

fel o

bV
e HN

[l

(
40

5]
o
off
12
ot
s
2
=
4
ol
i
E
9
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4]

w
U
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=
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o

o

5
=]

a.
0

D

_\9
&)
o)
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1]

)y
1>
ofj
™
e

(10g)ell o7 AAAAS sFHAS W 4 sFEdLe &85 Hug 2= Fig

Florisil cartridgeol] £]3F
=57 %2 ,\}9.33] metalaxyl®] 9% &F% % 2%t Thiocarbamate
< molinate?] A%+ &% &vx1 A 2 BelAd 7z 138149 A
S BYoy gz BolAE 100%0] 7H7be 35&S YERS
AAl Gz BollA -3 3F&S e

7+ o] F$+= NPD W sos v HEe] Zd FARA glo] AH
GC-NPDZ #4138 ECD W ss9 Afolvt 243 AAE FPs}. Florisil
10g¥} 1g9] anhydrous sodium sulfateE glass column(15mm i.d. x 30cm)oll &2 ==
sti1 GC-ECDE Fofeddds  #H7kek & Aol hexane/dichloromethane/
acetonitrile(50/48.5/1.5, v/v/v) Z&&u 7T0m=E ‘EAF oW AE3Eo]  hexane/
dichloromethane/acetonitrile(50/45/5, v/v/v) &8l 7T0mZ ‘EAHT 582
7 7to]l §ZE NS GC-ECDRE &4, At&Estg o 3ukE o2 A3ttt Florisil SPE

o 2 K1 ol
=
H 1
F e
, 2 oo o [E
e
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NS
olr
ol
2
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(@)
o
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o
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Q
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cartridgeoll /] 86~96%2] ©
4E58S YEUYR S

=
o
)
tot
o

&5 YEINE nuarimolo] 0~35%4 =2 vt
| vlate] A FAoel Algro] @Wo]l AQFi
1= HAZRo ddoz AHEr) b w
UEeldl Florisil SPE cartridge® < AM&31E E4%
hexane/dichloromethane/acetonitrile(50/48.5/1.5, v/v/v) &
7m o2 AAMHE FAHeE Adest

3t Florisil cartridge "o tiste] &5 Hujdz wokAdio 8585 %
I &EF S e §E3 A s HYe i 80~105 % Tl A
Uelgton sme A¥e Ay 79~106%2 1 FAFE B4 S UJEden g,
Florisil SPE cartridge WWHS $£% €9l hexane/dichloromethane/acetonitrile
(50/485/15, v/v/v) &34l tm= §F3e o2 AAZAS HFT SHA

]

M
o

R
b
fru
Mo -

tlo jﬁ: J
ol

o
i
X

of
T

2

[
I

B
=
1

o

tt olf lle}
e
o

R
32
un)

A

® o Fro
., oo @ b o
o
>,
= A

7

P
od [o ¢
ri
=)
rr
N
[

o wet vd woFo] IFE E AP AR T2t . H
3 FARME e TR wakEd g H&5te] 1 FEAS AHESIOH, o
As] AEHA AU B &S Yolus sRdES AEsd £ 9 Add F
= 9 AA A AFE A3

=, B FEE AA saE A5 B4, A 2 A diste x7] ¥
o AEAAY UHS HE5te] 7} FgH I5E HAPE HoR A Har
S| g HAeAs 2kES v gy 22 AdE Atk udS A9 FAR
(blank test) wAIAl AgHst W 9Iete] S 16001719 s & T 2ANE A=
2 ARESE FAE S EAAA = 30 s el AEHA FAY H 35E& W
AE "Holus AEHE 115, 358 50% "9 16%, 358 50~70% 3F)o =2
A= Pom, oA 28F Fgie] A g HAE Hous A(EAE 115,
3 4& 50% vIRE 14%, 348 50~70% 3F)o2 vEldt AAE 36F Fod Rl
AZHA FAY F 35E HE Yolues 2(EAE 50% mRF 22

olggh w2 s GC BAA Azl wet 54 FwdEe &5 A wall=
&

of WAsE o ARt webd A% matrixel o 0AE Zel7] SldAE
Aol B F 7Aool BAE AAg Asste ma BHF Bast g
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Florisil SPE (1g) cartridge

S 5§ -Clean-up test
120.00
o 100.00
-
©  80.00
E 60.00
3
o 40.00
[3)
& 20.00
0.00
Standard
Acephate ——— Molinate Benfluralin Terbutylazine ~ ——— Metobromuron
Vincloziin —— Metalaxyl Fenitrothion ——— Chlorpyrifos Tolyfluanid
Fenithiocarb Napropamid Pretilachlor Oxyfluofen ~——— b-Endosulfan
Nuarimol ——— Bitertanol ——— Esfenvalerate
« A A EFTA 83S EUE sample loading ¥ 20% acetone in hexane Sm(® 833},
* B ¥#d AA WHS EYE sample loading ¥ Hex/CHoCly/ACN(50/48.5/1.5, v/v/v) Tml =
2=
« C: Hdd AA ¥HS EYE sample loading ¥ Hex/CHCl/ACN(50/45/5, v/v/v) TmlE
‘=3

Florisil ¥4 %% (10g) column

Recovery ratio

m °
>

oy
e

E43

=
Ji
o

—— Chlorpyrifos

Tolyfluanid
——— b-Endosulfan Nuarimol Esfenvalerate

Fenitrothion
Oxyfluofen

Vincloziin
Pretilachlor

Fig. 8. Florisil SPE (1g) cartridge®} Florisil &2 %1(10g) Aol sofd &&44

H oL
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z7] 93 BN fFE48S AHES A, BANY FiE] wF, dFe
=4, A 2 A 59 *&% AlBoA FEHoRT 20F9] FFdEel HEHA
AU FEslaes HAGIFE 50% HRhE Blojus Aow HF SAHIAY. o=
AR = fgivggs FA4o] =& organophosphorus A& 9 3o durxo=w »
AR FAHEE BA47]719 GCAAQ chromatography 54, &2 AZvlE 1
Ao &= 54 28 FE8A F7IEMd dEd FEEE E AARA 7HE A
Al AdEol A= SAole Al wak Axd IFE&S vE 2059wk
g BAYM AA Q7R dEsg sotom A (Table 6)5tol, HF%sot A o
AR BANS A% AR AXY Pe] F90 Fgeth 53 AR FEYRE
FToAA BAEAES AAAT I, ot FFEES &0 E ety 9 @A
 AANY HE 9 143 fFE A5k
Table 6. &A1 W AFEA] dxd 5
=i Sl 35ty A4 log Pow Detector

1 | Benfuracarb Carbamate 4.3 NPD

2 | Bitertanol Azole A 41, B: 44 NPD

3 | Hexaconazole Azole 3.9 NPD

4 | Flusilazole Azole 3.74 NPD

5 | Penconazole Azole 3.72 NPD

6 | Fenamiphos Organophosphorus 3.3 NPD

7 | Paclobutrazole Azole 3.2 NPD

8 | Cyproconazole Azole 291 NPD

9 | Simetryn 1,3,5-Triazine 2.6 NPD

10 | Dichlorvos Organophosphorus 19 NPD

11 | Metalaxyl Phenylamide 1.75 NPD

12 | Fosthiazate Organophosphorus 1.68 NPD

13 | Pyroquilon Reductase 1.57 NPD

14 | Demeton-s—methyl Organophosphorus 1.32 NPD

15 | Oxadixyl Phenylamide 0.65-0.8 NPD

16 | Phosphamidon Organophosphorus 0.79 NPD

17 | Trichlorfon Organophosphorus 0.43 NPD

18 | Mevinphos Organophosphorus 0.127 NPD

19 | Acephate Organophosphorus - 0.89 NPD

20 | Propamocarb—HCI Carbamate - 26 NPD
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Aoz ANm AAAALS Al &4, AlE loading, Al 2 sk &
2 APs ], Age] FEAHAEE FoA HfELES THAT ©
=242 "ol & 5, 493 fUEvE s SHAA 24T AAY
o2E A LE 7lEEAE o
FW(SPE), 2% ARFEIY(GPC) R WA zvt= 2 3(TLC) sol Ak 2
d AzRvtEaHs AAHA AFEEE FXAE= alumina, Florisil, charcoal, Celite,
MgO = Cig 7FERA] Fo] o™, 8AFe] Florisil ¥ silica gel 55 T3 A3
€ vyZHR cartridges AHESte] EHA 2 AdS FHS= 2A
Florisil SPE cartridge®] d-% WS4 ooyt ot =A< wofol= WEA
¥y SA 2 v 36ty oee doew deA vk webd IR
H Heom AAHAD 54 5 oA
& FEA7I7) flste] &E8vie] =4 (Table 7) 3F&&
1=

=
4 AT F 85ge] tha AZRYY HAE UE FATE A

o
rol
fd
__)rl_/‘l
~
>
IR I

u-l.t
Hu

ol
ol
s
)
—_
_>|~1_1/

s
- H
ENo 2 MHA3}I acetonitrile =AY WMl wel EE A gk SAAE
H

N §EA F A% §5S GCNPDZ BAste] 548 - 248
o P

€< &1 =44
&=& A B C D E F
Hexane 50 50 50 50 50 50
Dichloromethane 50 48.5 45 40 25 10
Acetonitrile 0 15 5 10 25 40

ANg AA A &F &v =AW w2 I5FE&e Qs
hexane/dichloromethane/acetonitrile (50/48.5/1.5, v/v/v) &% x4 9]
hexane/dichloromethane/acetonitrile (50/45/5, v/v/v) 42 &%

Slo] I A MEE IFES YERSY weba B Al&ska §-
2 34&S UEF Florisil SPE cartridge HE Al83tE E4E £ 0] A0
2 A 2Y hexane/dichloromethane/acetonitrile (50/45/5, v/v/v) &

ot 2dow AAxAS AF S (Fig. 98kt
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20g of Sample
in the Omni-Mixer Bottle
Add 90m¢ acetone + 10m¢ ACN

Homogenize

Filtration

Suction—filter through Whatman GF/A paper

Liquid-liquid partition

Transfer sample concentrate to the separate funnel
containing 50m¢ of NaCl saturated water and 100ml

of distilled water
Extract with 70m¢ CHClz (2 times)
Dehydrate over anhydrous Na:SOy
Evaporate at 40 C
Add 4m¢ of hexane

Clean Up
SPE Florisil Cartridge (6mf, 1g)
Pre-wash the Florisil cartridge with

5 m¢ of hexane (2-3 drops/sec)

Load the sample (4m(, 1-2 drops/sec)
Elute with 5m¢ hexane/dichloromethane/ACN=50/45/5

Evaporation under Gentle N2 Stream

Add 2 m¢ hexane
Add internal standard

GC-ECD/NPD injection (1ul)

Fig. 9. &) Aafi 2 A - 1/74 F4E T WA

A 2] 2+

wiser wagel AR A

A

T AlERdAE B giste e 5 2 AAAAES JHdstazt st
| Ad" EAHS 20g2] A|8E acetonitrile/acetone (90/10, v/v)
2 FZF, 5% % dichloromethaneo 2 #wlsle] tA] 533+ $ Florisil
SPE cartridgeE® AF&3te] bmle] £% £ vlhexane/dichloromethane/acetonitrile
(50/485/15, v/v/v)E &EA 7= WHolddth 1AdE FyHE FA] A7 499
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o] A Fo A 22%F, w7o|A 30F, 50%M] v 3]
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1(90/10, v/v)(5#)3 acetone/acetonitrile

Sl o
H

S XY acetone/acetonitrile &

o)
=

=
T
=
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Ho
2]

¥(10/90, v/v) (

[1e)
H

el

H,

]

3l o

o7 AA FaEel o

£ v (Fig. 10)
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ATIA00Y
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Compound number

G
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=
Ho
=y
o

</

x
o

Hp
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<
=

o
o

N+

1) Benfluralin, 2) Metobromuron, 3) Vinclozolin, 4) Fenitrothion,

5) Chloropyrifos, 6) Tolyfluanid, 7) Pritilachlor, 8) Oxyfluorfen,

9) fi-endosulfan, 10) Nuarimol, 11) Esfenvalerate
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3H F= &1 (acetone/acetonitrile, 10/90)= 7~11 oJFo] 70~140%<]
A4S Ao tolyfluanide] -9 @7|olA 44 %, wl]FolA 438% T o=
O A gk o fenitrothion, esfenvalerate®] 29 thf-i2o] AlZ oA 130%°] %
o T IFEsE YL 39 FEF &9 (acetone/acetonitrile, 90/10)=
nuarimol®] 7-$- Wi, &3, @A & 57F A9 HA| Fa aFo A 266%2] 3
£S5 YelA Y. 2AEFFd 83H I nIEA] 2 fenitrothion¥ esfenvalerate] 7 -
7], wiSol Al 130%°]17d9] =2 IFE&S Hon 1F A5 AS o2 AR
 AA R ke 3FEs

T
=A™ A 223~ 215%, Aok E4Me AF 23-54%= v EcbAsslon
A

B~
ko
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rlr
ay)
jutnt
o
30,
2
ui
£
il
f
e

7] Y3te] A B9 %S S0gol A 20go &,

FZ3}l= acetonitrile NS 20wl A 10mE Z+7zF 9o 7)o AA|GAHoR

o olm e Florisil SPE W& A &atdeh WA LAY
= =

=
ATAl HiEkEof 185 o= s, wE 32

aF B+ T uy
Recovery — B B
range AEFTA 22 d = A ET A 22hd = AFETA | 2A3dE
1 sm |wm omawm| sw |w omaw| s |wa wapy
NDx= 1 1 3 2 2 3
< 50 % 1 4 2 3 1 3
50~140% 11 12 6 12 9 9
>140 % 5 1 7 1 6 3
HAE EAHAAN = A5 Yol 553 acetonitrile 52 o] 7]& AW
Adk Awol7] wiFo] EAAZRolY Az o] o] AA At Eg oY woF
% 9~12% (benfluralin, vinclozolin, napropamid)< 50~140%%Z A4 3|+& HH

_55_



o))

bl

YElE compound’t 5~7F0 &

Aoz & o

F=o] 1-2F Aoy 150%°17d

wokeh whebA

oy
U
]
™
T

~

;OL

o

put
!

N
el
i+
o
Njo

N
.AO
=K
_ZT

N
el

P —
o)

5

=]

=
=El
b

4

o]

)

g

}

RS
0]

pul

2~ 0
T
PR

3]

NS

il

0
ST

Fig. 11.9] %A

[e]

=

1409 5.t}
Bt 2y

R

o

EL
=
.

34

{8

SIREEEEIEE:

bof

O]

tel 600%0]%2] 345

°

3} %= (dinocap, pyributicarb, etridiazole, permethrin)
=1

Al
EvtE Ago] of

o] 70% X+ 50~140%, 9% 7

ok

o
)
=

A A&7t

&

ki3

o], el

Table 99 7t}
o

o

-

|

of

=
L
=]
=
™

Table 9. 2%}

S

=}

X
)
o0 >~ | ©
© — | D>~
o
O]
>
<
S | -l=|8|a
~ <t = | Z |
_XT/I\(O(
SIS R F
ﬂan o 5| N
S |=|5|8]|s
il ISE RS RSE RS
ﬁT = TS5 S
X0 N | N
<o —~ | =
X | ~Al3l2|a
r ISR RSR R
) O | AN
o0 | A
o | —
B =
>, o
5ol X8R
aN5 <
%r U o~
o= <m>

“ND, Not detected

T
o

TH

i)

<

pig
K
s
et

=T
iz

NE
o

iz

iz

T

0

X

Ho
<0
xr
iz

[o)yex]
-

F system]

1 WA 025 mme] EA#

k<)
=)

Al & matrixol] <]

}o] guard columne] &
- 56 -

o

o FEAT7] A

5

bS|
A4S XA, temperature programming =71



20g of Sample

Add 100m¢ of acetonitrile/acetone (90/10, v/v)
Homogenize for 2min

Filtration

‘ Suction—filter through Whatman GEF/A paper

Salting-out and evaporation

Add 10g of sodium chloride

Stand for 1 hr

Take 10m¢ aliquot of the extract

Evaporate to dryness and reconstitute with 2m¢ of
hexane

Florisil SPE cartridge (6m¢, 1g)

Pre-wash with 5m{ hexane (2-3 drops/sec)

Load the sample (4m{, 1-2 drops/sec)
Elute with 5m{ of hexane/dichloromethane/acetonitrile
(50/48.5/1.5)

Concentration

‘ Add 2m¢ Hexane
GC-ECD/NPD injection (1ul)

Fig. 11. &4 - 57 F4be § A2 sk 24 A8 dxe 3A

T el - FF FAE T OAE VAR E 25 2R A
Bt} gEgED EuE HA557] Yete] ECD B AR tiste] I3 24S
W7, Table 117} 22 202 AME3F T
AU TR FAHS F 1965 FH1994d )l diste] FEE F R
(ECD &4 woF : acetochlor 5 1064+% 2 NPD #A 4 ToF @ 934 H)d =
FAAAREe EddS FAG Ve 22 AAHE F7AstA 7 RS GCO
91, retention time databaseE Z/dstdth. Tk B AFr|He] dEldx FAOY
ZhE2 AAS sbE AR RS HUbek & gEE EANYHS Fadste] 3
FEI} BAAE AFE(EFE D ol AR gyE 2AUHe 284S A
SorATh Fdg AT TAE AR T FYEd A des 2 BAHeA A94
e ERE 4w AR dig IdFsoF A FlHe B A9, S5 B8
Az, Am AAE 2 717 2421, 2443 14 5 A gged g 2EA9AH
A (standard operation procedure, SOP)Z 243 tH(H-= 2).
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Column

Temperature

Carrier gas

Injection mode

Sample size

Rtx-5 fused silica capillary column with 10m guard (0.25mm ID x
30m, 0.25um film thickness, Restek Corporation) — ECD

DB-5 fused silica capillary column (0.25mm ID x 30m, 0.25um
film thickness, J&W Scientific) -~ NPD

Column 80C (2min) —10C/min — 280°C (10min)

Injector 260C

Detector 280C

Nitrogen 1m¢/min (ECD)

Helium 1m¢/min (NPD)

ECD Split (split ratio = 50:1)
NPD Splitless (purge delay time : 1 min)
1ul

Table 11. vl - =57 4bE AR F OAE AFsef 244 GC s2=24

Column

Temperature

Carrier gas

Injection mode

Sample size

DB-5 fused silica capillary column (0.25mm id. x 30m, 0.25¢m
film thickness, J&W Scientific)
Column 80C(2min) — 15C/min — 200C — 7C/min
— 280C(15min) (ECD 1, 3 mixture)
80C (2min) — 10C/min — 2807 (18min)
(ECD 2, 4, 5 mixture)
80C (2min) — 10C/min — 2807T (14min) (NPD)
Injector 260C
Detector 280T
Nitrogen 1m¢/min (ECD)
Helium  Im¢/min (NPD)

ECD Split (split ratio = 50:1)
NPD Splitless (purge delay time : 1min)
1l
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LK

Fig. 12. ECD 4t =<F Group # 1

Peaks 1) Quintozene, 2) Pentachloronitrobenzene (ISTD), 3) Chlorothalonil, 4) Metribuzin,
5) Alachlor, 6) Dichlofluanid, 7) Penthoate, 8) Triadimefon, 9) Butachlor,
10) Profenofos, 11) Dieldrin, 12) Chlorobenzilate, 13) Endosulfan-sulfate, 14) Dinocap,
15) Fenarimol, 16) Cyfluthrin, 17) Cypermethrin, 18) Fenvalerate,

TR FELTEET R ETEE T

| | Ilu_V_JI | !11 dh

Fig. 13. ECD &4 td &<¢F Group # 2

Peaks 1) Ethalfluralin, 2) Pentachloronitrobenzene(ISTD), 3) Propanil, 4) Linuron,
5) Anilazine, 6) Procymidone, 7) a-Endosulfan, 8) Oxadiazon, 9) Captafol,
10) Pyributicarb, 11) Methoxychlor, 12) Anilofos, 13) Pyrazophos, 14) Flucythrinate,
15) Fluvalinate, 16) Deltamethrin

i £ I
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I n
T
‘_Ld 2 ch
Fig. 14. ECD ¥4 =<F Group # 3
Peaks 1) u-BHC, 2) Dicloran, 3) [i—-BHC, 4) ¥v-BHC, 5) Pentachloronitrobenzene(ISTD),
6) t-BHC 7) Acetochlor, 8) Heptachlor, 9) Aldrin, 10) Fthalide,
11) Heptachlor-epoxide, 12) Chinomethionat, 13) Nonachlor, 14) p,p ~ -DDE,
15) Endrin, 16) p,p * -DDD, 17) Diclfop-methy,l 18) Bromopropylate,
19) lambda-Cyhalothrin, 20) Permethrin, 21) a-Cypermethrin

, B B 3%‘%%_% BB,

L T AR TR

IERNT

=
=

Sl ek 1

Fig. 15. ECD 4t =<F Group # 4

Peaks 1) Etridiazole, 2) Trifluralin, 3) Pentachloronitrobenzene(ISTD), 4) Tefluthrin,
5) Dithiopyr, 6) Dicofol, 7) Fluazinam, 8) Captan, 9) Prothiofon, 10) Diclomezine,
11) Phosmet, 12) Acrinathrin, 13) Pyridaben, 14) [i-Cyfluthrin, 15) Halfenprox,
16) Tralomethrin
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T FRETE STl

I |

Fig. 16. ECD ¥4t =<F Group # 5

Peaks 1) Fenclorim, 2) Pentachloronitrobenzene(ISTD), 3) Prodiamine, 4) Fipronil, 5) Folpet,
6) Isoprothiolane, 7) Myclobutanil, 8) Chlorfenapyr, 9) Chlornitrofen,
10) Chlomethoxyfen, 11) Bifenthrin, 12) Fenpropathrin, 13) Bifenox, 14) Tetradifon,
15) Cyhalothrin, 16) Oryzalin, 17) zeta-Cypermethrin, 18) Imibenconazole

L L - | - _.-L"*- l'hlil 1

Fig. 17. NPD &A% &< Group # 1

Peaks 1) Dichlorvos, 2) Demeton-s-methyl, 3) Chlorpropham, 4) Phorate, 5) Fonofos,
6) Iprobenfos, 7) Tolclofos-methyl, 8) Pirimiphos—methyl, 9) Diethofencarb,
10) Fosthiazate, 11) Pendimethalin, 12) Methidathion, 13) Fenamiphos,
14) Cyproconazole, 15) Ethion, 16) Hexazinone, 17) Triphenyl phosphate(ISTD),
18) EPN, 19) Benfuracarb
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| i ik

Fig. 18. NPD &4t 5 Group # 2
Peaks 1) Trichlorfon, 2) Isoprocarb, 3) Thiomefon, 4) Terbufos, 5) Pyroquilon, 6) Isazofos,

n =

7) Chlorpyrifos-methyl, 8) Terbutryn, 9) Malathion, 10) Parathion, 11) Cyprodinil,
12) Triadimenol, 13) Buprofezin, 14) Carbophenothion, 15) Terbuconazole,

16) Triphenyl phosphate (ISTD), 17) Pyridaphenthion, 18) Etoxazole,

19) Azinphos—-methyl, 20) Pyraclofos

T T T TR T EET_ AT Tl

2 I | T v | [\ '8

=

Fig. 19. NPD ®#A )4 =°F Group # 3

Peaks 1) Simazine, 2) Flufenoxuron, 3) Simetryn, 4) Thiobencarb, 5) Diphenamid,
6) Dimethametryn, 7) Mecarbam, 8) Paclobutrazole, 9) Hexaconazole,
10) Kresoxim-methyl, 11) Edifenphos, 12) Triphenyl phosphate (ISTD),
13) Carbosulfan, 14) Tebufenpyrad, 15) Furathiocarb, 16) Amitraz
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T AT T T RN TR

Fig. 20. NPD 4t &< Group # 4

Peaks 1) Diphenylamine, 2) Phosphamidone, 3) Pirimicarb, 4) Fenthion, 5) Chlorfenvinphos,
6) Penconazole, 7) Dimepiperate, 8) Triflumizole, 9) Triazamate, 10) Flutolanil,
11) Thifluzamide, 12) Triazophos, 13) Triphenyl phosphate(ISTD), 14) Fenazaquin,
15) Phosalone

I | I #1195

|
S [ S S EE— — S |

Fig. 21. NPD 4% &< Group # 5

Peaks 1) Propamocarb-HCI, 2) Mevinphos, 3) Fenobucarb, 4) Ethoprophos, 5) Dimethoate,
6) Diazinon, 7) Etrimos, 8) Prometryn, 9) Esprocarb, 10) Dimethylvinphos,
11) Pirimiphos-methyl, 12) Isofenphos, 13) Quinalphos, 14) Mepanipyrim,
15) Flusilazole, 16) Oxadixyl, 17) Triphenyl phosphate(ISTD), 18) Piperophos
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A B serdiel dEaA
= 13%F, 348 50% wvt 15%, 348 50~
Ae1Hgon, JFAAE BE S B

Eiy ﬁ‘/l:% HAE Holus A(EAEF 58, 34& 50% 79 18F, 34§ 50~70%
6%, B 130% o] 9F)o = Ve ol#fdt ve I Fgo] dolor= Hef
E4o] 2 AFolA Fyst 5 9 BAAAe] FEeA & ol Ve Ao
AokEch w3 dY TR E GC E4A A& wel chromatogram’ & oF
Ao &% Ao WaEdo] o] &= AeUF B o] FEHEAE
ZHstAY AdGe] "olA = dAde] BT EANNA = 29F woRd el A
ZHA AV H 35E HAE Hodue A(EHE 9F, 35E 50% vV 14F,
354 50~70% 6%)o 2 ;‘ﬂﬂ‘i’igtﬂ, '}Oﬂfﬂ% 33% %: oFgEo] Hit & W

= 36%F FopA R0l 7&%5411 °—‘7M ﬁéﬁ 348 HAE Yoy A=A

%, 35& 50% " 15%, & 50~70% 13F)o= ﬂolEl D}. g A=

271% ARl HEHA AU H 3548 15 Hofue 2 (E4F 9%, 3

& 50% WY 13%F, 3¢ 50~70% 5F)e 2 FoEdoen, v W% 28% <A
T

o
& 50% "Rt 11F, 348

4 r

O

wol Fvt & WeE Heolus AE=HE10TF, 3 50
~70% 7F)e2 YERt vhe 28F %%“él"‘iro] AZHA 74 "t gl W
AE Holus AEHE 8%, 3§ 50% vvt 13F, 3|8 50~70% 75) o=
A=A

F71ek ol Eye EAAWHel faAds HFT HES A3, cyproconazole,
imibenconazole, ofurace, oryzalin, pyrozoxyfen 5 6% A2 ¥ fJirfFeo &
© SAE0NEF AF, A, A, A, B, vbs W SFaholA HEEHA Fskon,
FAE EAA AR W9l (70~130%) <ol %W dimethoate, benfuracarb,
diafenthiuron, folpet, hexaconazole, imazalil, metalaxyl & 1552 ®<F2 50% ©]3d}
o] ta Axd IFE&ES UERUdTE ol matrix SR WE 24 Ao A3

A g
oo w2 g o FoZ HolW matrix THA wWE AR T FFEA
W] A Qo] o W A7 sk fofolr) Egk AR FoRd A= GC &
AAL Algel wet chromatogram’y 532 &5 91Alo WalEdo] o] &5
= A57F HAEo] dggo] FEUAE 2HstAY, Aol WolA = Aol
Astdoh 28y slg&o] i AxT olF woS A 163oF] wofol dist
o B Ao Fye A IFEAYNS JdHY AMaF s AR FE
3] A&A1Z  dvka debE
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bromacil, diafenthiuron, dichlobenil, difenconazole % 17 %2 thAt
diafenthiuron, ofurace 5 @7], 3o AEHA ¥sko} difenconazoled E7)

(14.9%)°1 A, propiconazolee ILF(67.8%)0lA AwFoluynt #HAEEHo] Ao ox 7}

o of
i

A+ FEo|9e™, bromacil, prochloraz, pyrazoxyfen, iprodione % 10% 2
7~126.3%), 1L5(3.0~1228%)°lA vttt 3)+& HWAE U= o5 599
A5 wiEe] EA o Fel wel Fgseo]l JFE W UeE

Cyproconazole, dimethoate, fenamiphos, fosthiazate, hexaconazole, hexazinone,
mevinphos, penconazole, pyridaphenthion, pyroquilon, terbuconazole, triadimenol 73
T AL, Y] Al ROl de AEEA ol & ol A FE 5 AA G
A7t o w o]z}

Fluazinam, imibenconazole, trichlofon, cyproconazole 5 8% Qo] ¢ 4
oA AZHA &tk Zzhe] AlgoA & BEE BY 2oldAs BHE 11
F, 35& 50%v R 40F, 50~140% 13691F, 3]& 140%°17d 9F o= FJAHUL
H, oo = EHE 13F, I8 50%V|RF 40, 50~140% 137F, 314§ 140%°]
d 6Fo® FAET B EntEAE BHE 18F, 34§ 50%M R 43F, 50~
140% 127F, 3158 140%°13 8F o= Aa T 7P Axd 2345 v o
Het v 35 ge ddoRe= GC/ECD HE NPDRE 244 AlZo] me
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chromatogram’y &7 sIAEY &5 A WwalE2o] &&HE A7 Ao g
T& ol HAE ZHsAY AFAo] "ol = dido] WA= AoE AZH
< O AAg FE= 2 ZA dA AT Fo] Hag Aol dA AdE AuE
W NPD o %’JY: | ECD w7 sl Hlsto] HE5A @AY e dt &8s
welew 3xd A7k Basksick

fl

=4

A A7 S B AT 196712 FF % aldrin, diazinon, malathion & 89 7l
o] Fofo] 50% o]4e Wt IFE&S UEhon wrEAF e AoixrEax
(% RSD)&= 0.00~47.93%= YUElSoY o5 F 15% o]/9] % RSDE RSl FoF2
pyridaben(47.93%), dichlorvos(18.23%)% 29¢] % o|jloy Y& wZHd =39
AdE AT sk U A 48 F 9 sofkEo] 50~140%2 A4 IFE& WHAE
Hojuls Aoz Foxglow, o]5 X acephate, imibenconazole, fenclorim,
hexaconazole 8~9F 2 H& HEWA Fohrh. EAZ2H} = H7F &4 A A&

A @*E iminbenconazole, trichlorfon, pirimicarb, dichlobenils 10995 S oA

-

2

iminbenconazole, trichlorfon, fenclorim, nuarimol 5= 2, W75, SFFoA Eol A

o EAAIe AR BT HEFHA %oy paclobutrazole 2
hexaconazole> 23 U7} dichlobenile SFFoAvt AEHA] &gt 284 A
=9 & "W, S5FodA O =A @22 3 & (paclobutrazole 2 7FF-2.04%,
L 4=4=-27.46%, hexaconazole = 30.47%, dichlobenil #-47.91 = 7}5-51.94%)1}
Btk &= flusilazole, prodiamine o] 7} Al A& ASHA Etoy z+zh
Algol A 2439~2959%<F 70.79 ~109.45% = HE=F At Aldrin(70.03~112.44%),
quintozene(89.38~115.1%), BHC(Total, 74.84~104.3%), p,p’-DDE(86.34~109.63%)

w4 Al B0% v RS 3 Es e oY AR 24 Al 50~140%
o A FE IAFES HEATE Eo HI7F Al 50% mRke] dFE&S HAW o
H FoEo] A3 ES UEHE AR Hol o] H A 5Fold w5 A
Olg% o AAUTE A7 Alg e
H 0%m] 9 3501 F(20% 7] 9k 17F),
50~140% 14741F, 3158 140%°]7% HRCRCALR “17}%3—011*1% =HE
T, 58 50%M T 43415 (20% 7] TF 1899F), 50~140% 14491 % & 140%°]7
199Fow A, E3 SFFiAAE EHEF 9%, I+8& 50%)‘1’]‘?} 321 (20%
v gk 1599 F), 50~140% 15391, 3|58 140%°] 295202 YEeEWY. Alg & &
< HAA o2 bgE AR v & Iges Ul ddHow drtFe
Zojup Sggrol Hlate] 140%01% H= FoFe] = AL, 50%v| Rk Fokel g
wort. Algol wE 3|48 2o]i= GC/ECD XEi= NPD SystemOo & #4] A] Al7 o
w2} chromatogram’y &4 T Ao &5 X WalEde] &&59+= 497F 2

o Hed gol WAE EaAY AL BolAE sl WAE Aoz 42t

T N2FTE EE F
3]

—’CTI
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A # 9 A FE L AA gAG AF Fol B8P FBovh AA ANE 4
Hu NPD o4 5oke] ECD 4 okl wate] @97 /v ge A7 85

&5 Bt

A KA B F AL, EE, Bel, 4#, 4, T % AANE B A7
B FeldE BN 4Bz Adaen, 4 ok g A58 AWL Fajo]
FATAE BAY #7201 B84 AFadn

A AEZ AA ks AR diste] B4 gidEerdR I4s AES
Faste] EAMH 284S HASsAY F, AR matrix7F 3 F&d A= G
S AAsta ggE BAUHY fFaAds Ry Y8 Alsd gl HTEETt
°F 5 mg/kg Fwol HESF FHUbsta 7t Al giste]  2AHS 33] §hE AAE
o 7} FabE Az gt Fobd Hsggn BAOAE AMENen 1 Ane

] 1 =3
wjd S Aed FAIF(blank test)oll A HE=E A Sk bromacil, diafenthiuron,
dichlobenil, difenconazole % 17 +¢ WA =
difenconazole, prochloraz, pyrazoxyfen & 5% = P R I 4 A I = A A
FolA HEHA FR O metalaxyl> Aol A A7 (135%) ol vrt HE 5 o] 7R 9
oA 7F Q= FdEol e blank testll = AET A &AW bitertanol, dichlobenil,

dimethenamide, disulfoton, fluoroimide, iprodione, metolachlor, ofurace %

ok 2 acephate, diafenthiuron,
°

propiconazole 5 9% Ald oA 9.2~84.7%, wlol A 13.4~101.3%2 3|+&S LHERY
A olgg FeFES AS WA Fio wet Faso] TS v AS5S &

T AU Blank testoll Al 70~130% W99l 3|4&S HAW amitraz, flufenoxuron,
furathiocarb, hexazinone, pyraclofos, pyroquilon, simetryn®] 7% Al3} d] A|g5 &
ANA He HEHA Fol + o &AM = L AA GAY A Fol B8 &
o8 ¥ EHIAT. Blank testelA 3FE& 70~130% WS Wt woF Tl

benfuracarb, cyproconazole, dimethoate, diphenamid, fenamiphos, fenarimol,

(

ijm 4

fosthiazate, hexaconazole, iprobenfos, metobromuron, mevinphos, nuarimol,
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paclobutrazole, penconazole, phosphamidone, pirimicarb, propamocarb-HCI,
pyridaphenthion, simazine, triazamate, trichlorfon 52 A3, 8] A& EFolA 50%
o]3le] I 4&S UERNAT olE matrixe] FiHol wE BAaA e HIA oo
e FaFel o Ao=m Holm oA woF HFEA W AAdd 9ol matrixol
e v W A7 28%3S et vk Blank testoll Al 70~130%<] A4 3|4
&S 1949 A F2F F dimethametryn, tebufenpyrad, tolylfluanid 5& A=A &
N = 70~130%9 AA dFES BIo v AT Ak B 3FES BHS
o, anilofos, beta—endosulfan's 2 H] A5 e AA 3F&S HAo AT A
oA ta @ FgES Hole S HEITh ®39 blank testell A 3¢ &
5006 kel AFE 1ol A .
I g o) AR Rl A

0~130% <=9 AR I+&S Hedd oY, myclobutanile 50% wvke] 348 &
HER ST o] ek 3]¢& AFo]i= matrix W co-extractives®] @FO R o] AX M o]
5 E&etr] g 2o AR AAEEe] A7 Adsojor & Aot Blank
testell Al 50~70%<] 3F&S Hold ot FeF 12 7HA F  folpet, oxadixyl,
triflumizole & 50% 7"|¥He] 3¢E&S UYERAOY 1 99 97HA] FokES AR
2w Al BESFOA 70~130% T AA F4&S vEd O] blank test 23 Rt}
=2 37s A4E e

X%, Bol ZHd AlgE 24 A blank testolld HEHA EUY  acephate,
bromacil, diafenthiuron, dichlobenil, difenaconazole % 17 Z9 w4 *»<F
acephate, imazalil, iprodione, metalaxyl, ofurace ¥ pyrazoxyfen 5 6 ¢ F=
X%, Bgol 9 Ta A A AlR BTl % EQ X] Zoko 1} diafenthiurone X
Eoﬂﬁ 27R.0%)olvvt HEE o] M AA7F A= FEolN e, blank testell A
= HEEA &9kd bitertanol, dichlobenil, dimethenamide, disulfoton, fluoroimide,
metolachlor 2 propiconazole & 7% XZoA 9.2~114.9%, E’\O}Oﬂ/ﬂ 4.0~
116.3%, #raolA 74~1305%9 3l4&S Hetdde= oes sekse A5 v
of Fiel wet IFec] dFS L eS¢ 4 Utk Blank testell A 70~130%
Mool 3482 HYY  butachlor, fenamophos, hexaconazole, hexazinone,
pyroquilon %  terbuconazole ¢ FEIH 50% olste] IFES HAW
imibenconazole % oxadixyl®] A% X%, EFol 2 ZAEAE EFAA AF AEH
A ol F 9 AAE FE= H BA A A So] Hed FgEow R EATH
Blank testoll Al 3]4& 70~130% wW<ele]l g s FollA amitraz, benfuracarb,

cyproconazole, demeton-s-methyl, dimethoate, fenarimol, flufenoxuron, fosthiazate,

} 59 % diclomezine, imibenconazole, oryzalin 5= A}

\=ye]

(o]
AZEH A &k, etridiazole, fenclorim, metribuzin 5-& 7

o rlo ofN ¢

metobromuron, mevinphos, nuarimol, paclobutrazole, phosphamidone, pirimicarb,

propamocarb-HCI, pyridaphenthion, simazine, simetryn, triadimenol < X%, &%
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A ok AREA B Aol o] o W A7 8d FoFoltt. Blank testol

A 70~130%°] A FeEs BAY W FoF T bifenthrine E=o} A E

M 70~130%°] A4 &S B0, EFopA g ta v IFs&Es B

%31, cyhalothrin, penconazole &< XEA| ZoARF ThAh B2 3585 Hol= A

< YERSEE E38 blank testoll Al 348 50% W wre] AE B oY s T
o= I

imibenconazole® Al 7}A Alg  EFA  HAEHA &%, diclomezine,
dimethenamid, disulfoton, etridiazole, fenclorim, metolachlor & 70~130% T2
A 3re&s YERN e, oryzaline EollA1e} o] 50% m¥re] I ¢&-S YERY
Atk ol e 3484 2}o]i= matrix W co-extracts?] JFOo R o AXY o= H 3}
7] 91gk Bok A BAEHe A7 ddEojok @ Zlojrt. Blank testoll A 5
0~70%2] 3]|48<S Hold A w9k 12 7FA] ¥ pyrazophos® 1 F#5 A 38H%)
1, oxadixyl2 A|7FA] AR BFolA HEHR &kom triflumizoled 50% 1]
< UErl oy 1 99 97HA] FekES AR HoH] AlE E oAl 70~130%
A4 Fa&s UEU O blank test 23 Btk £ 35E& AdE YHEUA

AN

NI i -
1o o

FoE, Z Al distd s 24 A3 1AdE A FA] blank testoll A HEEHA &

=

2+ % acephate, bromacil, diafenthiuron, dichlobenil, difenconazole & 17 &2 W7 &
E

d

O YO

=

< acephate, bitertanol, difenconazole, disulfoton, imazalil, metalaxyl, ofurace,
prochloraz ¥ pyrazoxyfen 52 9F9] F4EL 74 Alg EFoA A3 HAEH
A gdkoyt YA 8Fe] e AlEuA wet ol & 7EA AR ARt 3]
HAY BEFoA daxe 5o tggd 354& 23E Bt Diafenthiuron® 73
& Al ZA AT 385%9] 34E&S UENR I, bromacil, fluoroimide, iprodione %
propiconazole®] 7% Al 7FA Alm EFolA 253~655%9 3IF&S HEMR oM,
dichlobenil, dimethenamid % metolachlor®] 4% SA] Al 7FA] Alm EFoA 805~
1158%¢] AA 3l4&S vetdo] olels w59 A9 wide TR wet 35
o] J&S Wi J5S ¢ F Atk 53] Blank testel A 70~130% H9 e F+&
B 99 dimethametryn, penconazole @ tebuconazole 59 HE59 A$ 7,

AN E BEFA de HEHA ot AlsdAe 2 FEAA T 24

= Bl 2 FAE AAskE dAA TE wofel vls] 74 LTl Ao
3|7 WA &g Ao® oAAAY wekA F o AAE &

d

WE WD A oyE to o

2 o3t FefEol
A GA] A ol Had FEo AL EoA 3FE 70~130% W99
g < FolA amitraz, [-cyfluthrin, cyproconazole, dimethoate, fenamiphos,

flufenoxuron, fosthiazate, hexaconazole, hexazinone, metobromuron, nuarimol,
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paclobutrazole, phosphamidone, propamocarb-HCI, simetryn, terbutryn < %, &

2 AR BEFAA 0~70%9 3T&S WERNRIAL buprofezin, chlorpropham,
cyprodinil, p,p-DDD, EPN, flutolanil ¥ iprobenfos $< 37} && F 7l# A&

ol A 120%E H3ldle IS HAon 53| etoxazole ¥ isoprocarb®] -5 Al

7EA Alm BFAA 120% o] Fa& AdE YERST ol matrixe] F el
2 EAAA Ad ofFol mE dFel o3 Ao wWol matrixel] wE o

A EoF REA Wy AAe ol ol e A7 283 Fofolth Blank testel

A 70~130%9] 3FES BRAW yUmA sFES gAder ) T 2 "LWH’\1 52

Foll Al 70~120%2] AA 3F&S HYoy A FES Alm wjA] 34

A7F vha AleA dErY & 7HA S F 7R AlRollA FEA o R A3 Oﬂfﬂ

AohiE AYE ¥ & A AT AYE T R BAARAAY AL A2
FAE ARe dEQo RAmdAe H4ee Ta Aol vEhgltv

e
ol 5l F= G AoledlA

o
=
matrix W E49sE4dd f% 2L 8BS

& Al A st =
e dFgoz AAZY. ol matrix W] A WIAEZAS FHea AT AR
AR RFEAS HElA o 22 A o] Hagh Fofolt) 3 blank testol
A 3 gE 50% vlvre] AdE wl Y T F etridiazole?} fenclorime Al 714
Alg BE5FoA 70~120%2 AA 3F&S Ye U, diclomezines Fol A,
metribuzin & % FHAeA AA IFES BPOW, imibenconazole®] B¢ Al 7h
A ’\]E R HEHA gkt ol g & X}O]L Al 7 A 2 %74] oA e o
I g FEHA] Aol o JEFoE AAAN olF Hetr] AT Bk A4

A AAERH ] A7 AdEojof 3 Aolr} Blank testoll Al 50~70%¢] 3|l4&S H
old tiA B 12 7FA] ¥ diethofencarbi= 7oA, oxadixyle F3} 7oA
=5 A %ok, prometrynd triflumizole Al 7FA] AlmE BEFOA I £ 545
Fov, A FFE A 7FA AlFE BT 70~120%2 AH 35&S YER
blank test 23 Ht} £ 3|4& ZI4E YRS

A3ng
- FAEA UF Y Y N5e 2 2HeR
- HHERFRAYY FF SOP
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3. 5% %5 A8 AN 2E (Residue Management System, RMS) 7

Fiser dy Alage] 5 27|EAQ 1IAd R = A"l AA EFA

I = R

AFFE AR BR OAA, ARG BAPY AA, dA4 BFAA 5o 4RE ¥
Faha Q= AFBF B A29e] AA UA0S gEsgon 288 49 wel,
AFEE AR FF U A5, ARG BN A4Y 89, AFEG BAYY 44 9
AT A dold A W 44 5 EPSE A2 94 RES AU
.

Web Browser

Presentation

y
IIS/ASP ’

Applicatia Update

Logic i ﬂé‘
Gy P

Data
and Resources

Fig. 24. A]=¥ 7Me FAA=

Y. ZFst B A" AsdF # B RE AL

A== AREA @ FAMS =ESta EA457] Sl 1Ad R idE AR ES

E AlE JdsAh AT Alade dPde E44"

1 &ste 87, 2FEoke] LIMS(Lab  Information

Management System o, 1 7Is# 725 FH3] HES RMS
3

o
g FAFAL FUE ARES BY 4YS AT A0 ALY 5F A=Y
3]

ol

o
=
oy
o
fru
ol
R

TEE SRR AP AdaE] A=, 4894 A

Al=d Zas /st Alsddeolg 4o A7 1-22d: S5d 24,
EF ARt HolHE dYsdith B3 dolg Alxd 3k AsETlsE #Es)
Aot RZES O] AAZIEA S} ool AAVIEA H AHA ol HATIEA
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M 27
- OS @ Windows 2000 server ==+ Windows 2000 advanced server
- Programming Language : VB(5 219]), VC++(COM TF3A] AE),
- w2 R A =T ZRAES d¥E BE AARS(RZEdC] 54, A7

A, THAFAA, AT, BAA, AAA, TAA F)he WEG oAbh

%, AARe)z Pk FA8t 2 TS 98] Visual Modelertt Rational Rose
20008 A8 %= 9t

Mo
2,

d 7

- Client(Win 98 °]4})-Server(Window 2000, Window NT)

- dolgulol A28 ¢ F dolE o]~ AlAElo 7= MSAFS] SQL Server
o Vs T A 2 FEe W3,

- DB-server, App Server : W2K adv server &=+ W2k server

AF (¥ CDF2)

- Holg o)A HA7V|&A D A2FE(Database Design Description, 2.55MB)
1%

- WF<d (2.39MB) 1%

- RMS 2% Z=239 (dt=dg£3 42 ¥3 100 MB)

_80_



ofofl 9| 7|0l

=5

A 4

ATAE FRe G E

1.

~
yAO
=

S
‘mﬂ

L

oSl A 9

-
It

AT

A <]

=
xé_u;_

el
or
Ho

<0

™
e

=

A A A

=
=

(Residue

2~ €l
=}

el

1 do]

)z
B A 288 software 71E9

oF
=

o

Management System)

2L g ok

QA

3l %

2

]

N
o

B

oo
X
o
"

=

7K

o)
A

20047441 o) @A el A ARE S AL

1
.

o 4]

0]
AA

B odolgHo]s -5

3
F
e
O

—

O

—_

o
2

o

94

&

<

ted A8 A

fite)

o}
el

N

_?_

o] Ef H] o] 2~ 9]

K]

7‘51/\

Aarenn AR

-

ol
o
ao
)

—_—
fi%e)

EBEE BES:RE
3 FRAT ] ol A €]

oF
=

ol

ECD(electron
% A gt

g3t

A%

d

Z(GO)E

E JAZEvEaY
capture detector) ¥ NPD(nitrogen phosphorus detector)®] 2%

247172

e

0

-

=
=

e

el

—_
1o

vy
file)
o

e

ojp

2ol

E)
<
g

'
I

el

oj
)
0
or

Ho

Az el

e

el

zel

X

e
—_
o

!

Aol

A

A (SOP)&

3

2 717]

3]
=

)

o

e

_81_



=

il

)
)

SRR

]

gl

tat s Al A

©

S 9=

15 A4l FsaES vk

el A

3z
=

=z AA
B go]E A28 7 A%

& A ArARzRE ATNA

o

o

o

N

2. BEEoI 2 VA

e
1%0
o
Ho
Mo
oo
o &
0
o AW
N
= =z
~ H
jat7 L_u
e ol
53 Ho
o
mK cd
=
= %O
- oy
©
7A
SRS
n_mo
wir Mm
o ma
B
0 o
- =
Gt
o T
T
. <
mr Ho
plo =
of Ho T
Ho ny

2 Management System S & T4

2, 4

g

A

or
Ho

=
=

JA

3

e

2431y AEse] ue

13

[e]
>

=
- AFF

~

.ﬁo
o)
A

el
e

)

K

g

Njo

0

jod
o
_ZTd
&

oy
Ho

)
o)

o
A

K

zel

N

ﬁo
B

= 7H4

=

p—

o dlojgfmo]~st B AHEAR Algol w

I~ =Z
T

ok
=1

b

A
<L

o o=
= o

J

A
ful

=
]

N
Nlo
H
<
K
zel

~
_Zrl

o
®"
KO

)

™

)

3

=
M

Ao A

A& sjo] wel oo

l
=

o] g3t

= AANE A= 9

e
K
ﬂo
0

X
3

oF
o
or
Ho
X

oy
Ho

Tor

K
)
Tor

_82_



wr
plo

i

Bl

© 2004-01-129-004049

AE dolgulo]2 Bl 1.0 (2004), TFHE

: 2004-01-129-003234

Eikc

FA gl A2~ 8 B A (Residue Management System) (2003),

: 2003-01-12-3026

==
o

YA z=g Hd 1.0 (2004),

SENE

Z2HIZ

p=2
o

Al 26 Hd 1.0 (2004)

2004-01-129-004335

A
A

gl

12](2004. 10. 31 A A))

2.Hong, Y. S., Park, H. W., Choi, H., Moon, J. K., and Kim, J. H., 2004,

ul
=

4, 238, A, 2004, A

-

A

Multiresidue Analysis in Vegetables by Gas Chromatography, J. Environ. Agric

(2004. 9. 30 AA)

}o], 2004, Gas-Liquid Chromatography

47

(2004. 9. 30 AlA)

o

, A

)

A, p. 193

wr
N
o
P
=

A

3}
o

vl

3] 2003

3

o

I

70

} % EAT

Aet=d3], p 87

3

3}
5]

3}

e

=
~

el
K

To

167
5. Hong, Y. S., Choi, H., Park H. W,, Kim, J. H, Kim, J. E,, Oh, C. H., and

Lee, Y. D. (2003) Pesticide multiresudue analysis in lettuce and chinese cabbage

by gas chromatography, 3F=r

_83_



ol

0f0
ojl

ol
=
Il

il

T

o)

[

KO

A 5

g ¥o}

1.

B A= o] &

0
ol

Ho

k%

XY
<

FAE AL, 204 R FB7) e

!

]

o

nze)
e
ol
or
Ho
e

X
Njo
all

<
Ho

oo
el

2. 4% B &

Mo

Ho

i

i

oo
T

i

QA/QC System= H}

ki3

A

=
= =]
FFEF A

o,

oL
[€)

R U

3

hyE

dlol® A2/

]
=

et.

_84_



10.
11.

H 6 &

i
o

!

. Association of Official Analytical Chemists(AOAC), 2000, Official Methods of

Analysis, 17th ed., AOAC Inc., USA.

Codex Alimentarius Commission, 2002, Maximum Residue Limits for
Pesticides in Food and Animal Feeds, FAO/WHO.

Tomlin, C.D.S., 2003, The Pesticide Manual, 13th ed., British Crop Production
Council, UK.

Thomas, C. and S. Joseph, 1989, Emerging Strategies for Pesticide Analysis,
A Volume in the Series Modern Methods for Pesticide Analysis, CRC Press,
UK.

US EPA, 1981, Manual of Analytical Quality Control for Pesticides and
Related Compounds, 2nd ed., USA.

US FDA, 2002, Pesticide Analytical Manual, Vol I., Multi-residue Analytical
Methods, USA.

Zweig, G. and J. Sherma, 1986, Analytical Methods for Pesticides and Plant
Growth Regulators, Vol. XV, Principles, Statistics and Applications, Academic
Press, USA.

Ambrus, A., T. Lantos, J. E. Visi, I. Csatlos, and L. Sarvari, 1981, General
method for determination of pesticide in samples of plant origin, soil, and
water, I. Extraction and cleanup, J. Assoc. Off. Anal. Chem., 64, 733-742.
Ambrus, A., T. Lantos, J. E. Visi, I. Csatlos, and L. Sarvari, 1981, General
method for determination of pesticide in samples of plant origin, soil, and
water, III. Gas chromatographic analysis and confirmation, J. Assoc. Off Anal
Chem., 64, 749-768.

Leo M. and L. Nollet, 1992, Food Analysis by HPLC, Marcel Dekker, USA.
Luke, M.A., J.E. Froberg, G.M. Doose, and H.T. Masumoto, 1981, Improved
multiresidue gas chromatographic determination of organophosphorous,
organonitrogen and organohalogen pesticides in produce using flame
photometric and electrolytic conductivity detectors, J. Assoc. Off Anal. Chem.,
64, 1187-1195.

_85_



12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Luke, M.A., J.E. Froberg, H'T. Masumoto, 1975, Extraction and cleanup of
organochlorine, organophosphate, organonitrogen and hydrocarbon pesticides in
produce for determination by gas-liquid chromatography, J. Assoc. Off Anal.
Chem., 58, 1020-1026.

McMahon, B. and J.A. Burke, 1978, Analytical behavior data for chemicals
determines using AOAC multiresidue methodology for pesticide residues in
foods, J. Assoc. Off Anal. Chem., 61, 640-652.

McMahon, B. and J.A. Burke, 1987, Expanding and tracking the capabilities of
pesticide multiresidue methodology used in the food and drug administration’s
pesticide monitoring programs, J. Assoc. Off Anal. Chem., 70, 1072-1081.
Sawyer, L.D., 1985, The Luke et al. method for determining multipesticide
residues in fruits and vegetables, J. Assoc. Off Anal. Chem., 68, 64-71.
Antonio, G., Beatrix, P., Simona, T., 1997, Multi-residue analysis of pesticides
in fruits and vegetables by gel permeation chromatography followed by gas
chromatography with electron capture and mass spectrometric detection,

J. Chromatogr. A, 782, 105-122.

Stajnbaher, D., and Zupancic-Kralj, L., 2003, Multiresidue method for
determination of 90 pesticides in fresh fruits and vegetables using solid-phase
extraction and gas chromatography-mass spectrometry, J. Chromatogr. A,
185-198.

Chun, O. K., Kang, H. G., 2003, Estimation of risk of pesticide exposure, by
food intake, to Koreans, Food and Chemical Toxicology, 41, 1063-1076.
Sichaldi, F., Sarra, A., Mutti, D., and Bo, P. F.,, 1997, Use of gas-liquid
chromatography with electron—capture and thermionic-sensitive detection for
the quantitation and identification of pesticide residues, J.Chromatography A,
765, 13-22

Fillion, J., Sauve, F., and Selwyn, J., 2000, Multiresidue method for the
determination of residues of 251 pesticides in fruits and vegetables by gas
chromatography/mass spectrometry and liquid chromatography with
fluorescence detection, Journal of AOAC International, 83, 698-713.

Moye, H. A., 1999, Emerging methods: Extractions and Cleanup. In Pesticide
Residues in Foods Methods, Techniques, and Regulations, JOHN WILEY &
SONS, New York, USA, 139-209.

Lehotay, S. J. (1997) Supercritical fluid extraction of pesticides in foods, J.
Chromatogr. A, 785, 289-312

_86_



23.

24.

20.

26.

217.

28.

29.

30.
31
32.
33.
34.

30.
36.
37.

38.
39.

Seiber, J. N. (1999) The Analytical Approach. In Pesticide Residues in Foods
Methods, Techniques, and Regulations, JOHN WILEY & SONS, New York,
USA, 1-16, 17-61

Motohashi, M., Nagashima, H., Parkanyi, C., and Subrahmanyan, B.
(1996)Official multiresidue method of pesticides analysis in vegetables, fruits
and soil, J. Chromatogr.A, 754, 333-346.

Ahmed, F. E. (2001) Analyses of pesticides and their metabolites in foods and
drinks, Trends in analytical chemistry, 20(11), 649-661.

Sabik, H., Jeannot, R., and Roudeau, B., 2000, Multiresidue methods using
solid-phase extraction techniques for monitoring priority pesticides, including
triazines and degradation products, in ground and surface waters,
J.Chromatogr. A, 835, 217-236.

Choi, K. I, Bea, H. R., Jeong, S. S, and Sung, K. Y. 2002, Multiresidue
analysis of Pesticides Using Gas Chromatography with Electron Capture and
Nitrogen Phosphorus Detector, The Korean Society of Analytical Sciences, 126.
Mary, D. H, 1995, Laboratory Information Management Systems, Marcel
Dekker.

Ad= 9, 2000, A1F & FAF T AdFForel w3 AT, F=AFHEI A,
32, 763-771.

ol e ¢, 1995, AF T FFF ol #e AT, HHEAY, 32(2), 470-482.
EFFTA R, 2004, FFAFEAF A

A E o oFEbd A, 2002, A EF A

A, 199, sUFTH, AT 34

°o|9g 5, 1998, FAE T S 54 % Ao dg kA Bl L 54k
T gk dedAWY Y, uLSH, 66~96.

SESERERE 7y pr it ge E, 1995, HEilffJF}K Y A TR SR NSF S 5 Nan]

o] &2], 2002, tlo|EHle] 2~ AAet -5 gl mT] o

FAW, Aws, A 1998, Visual basic programming bible ver 6.X, 9%
=34}

LT, 2002, AA 2 R, Sbolu|t o

23349, 1999, Beginning Visual Basic 6, A 5 & 3}A}

_87_



AT RS
2L oEAE] g e 35s ¥ BHeR
|  merm « A5 aCIEEREAA, %) —
ME | 3% [eA9] A [ 2x | 3= | vhs | o
1 | Acephate NR NR NR NR NR NR NR NR
2 | Acetochlor 88.0£3.6 | 72.0+4.2 | 89.5+2.7 | 87.8£1.2 | 68.0£2.7 | 82.74£3.4 | 89.8£4.2 | 93.0+1.9
3 | Acrinathrin 94.6£2.8 | 85.317.6 | 81.2+£3.8 [109.2+3.2 | 83.31£2.3 | 88.845.7 | 103.7£4.7 | 100.7£1.5
4 | Alachlor 80.5£11.3 | 86.0+3.4 | 76.6£0.6 |108.9£1.2 | 70.6+0.9 | 87.4£2.0 |100.7+1.8 | 103.3£0.9
5 | Aldrin 92.24£3.6 | 82.211.5 | 727415 | 75.7£1.1 | 75.6£1.8 | 93.3£3.4 | 96.5£1.2 | 105.3£2.4
6 | Amitraz 29.2+4.8 | 35.944.2 | 42.0£4.4 | 90.145.5 | 83.2£1.5 | 789415 | 71.1£2.1 | 57.74£2.3
7 | Anilazine 102.1£3.3 | 70.4£35 | 104.3£1.4 | 103.514.1 | 96.4£3.0 | 110.713.7 | 101.5£1.8 | 109.1£4.5
8 | Anilofos 50.9£3.4 | 75.346.3 | 88.3£3.8 | 72.0£1.4 | 87.843.0 | 109.9£2.2 | 78.2£4.0 | 103.3£2.4
9 | Azinphos—methyl 120.945.9 | 117.14£5.5 | 87.0£3.4 | 114.31£2.3 | 103.5£5.6 | 99.4+2.6 | 70.1£1.6 | 70.3£1.0
10 | Benfluralin 715%1.2 | 75.3£1.7 | 76.82£0.1 | 79.1£0.9 | 66.1£1.1 | 49.5+2.2 | 24.7£5.8 | 19.145.5
11 | Benfuracarb NR NR 42.3£2.5 | 26.8£11.7 | 13.4£3.8 | 90.7£1.0 | 106.5+0.9 | 106.4£1.6
12| BHC (Total) 97.7£2.6 | 90.841.5 | 71.3£1.5 | 60.2+0.7 | 62.2£1.5 | 81.54£3.5 | 109.1+£2.1 | 82.5+2.1
13 | Bifenox 101.0£3.6 | 105.9£3.0 | 75.4+0.4 | 103.8£1.7 | 96.0£2.7 | 100.7£1.8 | 83.8£2.0 |83.5£15.6
14 | Bifenthrin 98.9£6.6 | 90.248.1 | 75.8+1.1 | 103.7£1.4 | 92.649.2 | 95.14£25 | 78.545.2 | 83.8+0.7
15 | Bitertanol NR 61.7£1.1 NR NR NR 17.9£6.6 | 26.1£2.9 NR
16 | Bromacil NR 174416 | 4.0£1.2 | 4016 | 44425 | 65.211.9 | 385+2.8 | 54.7£1.0
17 | Bromopropylate 94.1£7.5 | 81.046.5 | 74.7£1.8 | 83.3+0.8 | 95.542.1 | 84.0£3.6 | 97.3+2.6 | 99.744.7
18 | Buprofezin 74.7£10.2 | 80.6£10.5 | 72.5£3.2 | 74.3%5.9 | 78.847.2 | 97.4£2.6 | 96.745.1 | 82.9£3.6
19 | Butachlor 118.31£11.5| 137.516.3 | 76.6£2.8 | 83.211.7 | 74.4£1.4 | 84.412.9 | 78.1£3.6 | 103.5%1.7
20 | Captafol 87.0£3.6 [86.4£19.2| 76.2£4.6 | 93.045.2 | 75.0+4.4 | 116.9£7.4 | 96.245.8 | 105.7£6.1
21 | Captan 83.811.3 | 72.0£6.8 | 89.1£1.2 | 103.0£2.8 | 83.7£2.1 | 106.9£3.3 | 83.1£3.4 | 78.6+2.7
22 | Carbophenothion 82.245.5 | 91.6+4.3 | 76.845.3 | 90.945.2 | 100.9£5.1 | 84.3£1.6 |102.9£2.0 | 109.1£3.6
23 | Carbosulfan 24.3137.1[83.3£15.6 | 77.3£2.8 | 89.9+2.6 | 74.7£4.6 | 23.745.1 | 8.143.8 | 29.0£4.5
24 | Chinomethionat 114.0£2.2 | 955245 | 78.0+4.2 | 98.8£1.7 | 98.1£1.6 | 85.9£2.6 | 84.1£6.7 | 93.6+2.7
25 | Chlomethoxyfen 90.7£9.0 90.3£10.7 | 73.2+0.2 | 104.1£1.6 | 95.545.0 | 91.1£0.8 | 80.8£2.9 | 75.416.3
26 | Chlorfenapyr 96.3£2.4 | 98.645.6 | 76.945.1 | 103.2£1.3 | 95.543.2 | 100.4£4.9 | 85.8£1.3 | 71.3+0.9
27 | Chlorfenvinphos 104.7£9.5123.5£2.3 | 71.9£9.8 | 105.8+1.1 | 91.3£0.7 | 116.3+1.4 | 98.0+2.8 | 91.6£5.9
28 | Chlornitrofen 97.6+3.1 | 97.3£2.6 | 115.242.8 | 111.6+0.6 | 81.1£1.8 | 83.6£2.3 | 90.0+3.5 | 75.744.2
29 | Chlorobenzilate 110.3£11.7| 1284455 | 80.4+1.3 | 82.5+1.1 | 75.3£1.2 | 73.5+2.3 | 96.5£4.8 | 95.313.5
30 | Chlorothalonil 86.0£9.8 | 1562.4+3.7 | 103.720.6 | 109.4+1.3 | 92.2+2.2 | 84.210.6 | 94.5%4.2 | 82.5+0.6
31 | Chlorpropham 103.5%2.4 | 111.3+1.8 | 104.7£1.5 | 102.511.2 | 82.7£1.5 | 93.245.9 | 114.246.7 | 112.815.2
32 | Chlorpyrifos 90.8+4.4 [102.4£1.3 | 82.7£0.5 | 84.5+4.3 | 82.8£1.2 | 83.2£1.1 | 95.9+1.5 | 87.7£1.6
33 | Chlorpyrifos—methyl| 82.416.7 | 93.6£3.6 | 89.5+3.2 | 102.612.7 | 106.3£1.0 | 110.9£2.1 | 108.1£1.8 | 108.9£2.7

‘NR, Not recovered.
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34 | Cyfluthrin 104.3£11.8/130.843.2 | 77.0£1.0 | 91.3£1.1 | 73.9¢0.9 |105.2£1.3| 80.9£1.0 |111.642.3
35 | Beta-cyfluthrin 90.2+2.9 | 77.04£2.4 | 72.1£0.8 | 109.3£1.8 | 71.442.1 | 94.3£2.1 | 116.9+4.3 | 88.242.3
36 | Cyhalothrin 97.943.5 [100.9£3.5 | 79.8£2.3 | 107.8+1.5 [ 103.9£3.0 | 97.1£1.5 | 89.2+1.8 | 86.2£1.5
37 | Lambda-cyhalothrin| 106.9+6.4 | 97.6£2.7 | 74.9%2.4 | 83.5+1.3 | 90.4£1.7 | 91.2+4.0 | 91.742.6 | 98.3£5.8
38 | Cypermethrin 109.2+12.1] 138.0£4.8 | 83.0£3.1 | 104.4£1.0 | 76.2£1.0 | 118.2+3.6 | 91.1+2.0 | 103.1£6.7
39 | Alpha-cypermethrin| 107.945.3 | 102.543.2 | 82.6£3.3 | 89.4+1.9 | 89.3%1.6 | 72.1£5.4 | 80.6+1.5 | 86.14£3.5
40 | Zeta—cypermethrin | 114.745.1 | 75.5+13.5 | 91.4£1.5 | 113.242.5 | 88.1£1.8 | 99.0£3.3 | 90.5+5.4 | 97.612.2
41 | Cyproconazole NR |264£17.3| NR NR NR NR NR 22.3+3.4
42 | Cyprodinil 90.8+15.7 | 87.2£1.5 | 76.845.2 | 90.944.4 | 89.1£1.7 | 103.2£1.8 | 70.1£2.4 | 102.5+2.8
43 | p.p-DDD 84.8+4.1 | 70.64£3.6 | 73.4£3.8 | 88.6+4.7 | 79.6£1.5 | 92.546.3 | 86.0+1.7 | 97.4£1.7
44 | p,p~DDE 101.0+4.0| 86.8+1.3 | 73.1424 | 87.5£1.0 | 86.0+2.1 | 93.144.5 | 93.841.2 | 94.8+1.9
45 | Deltamethrin 91.246.0 | 73.5%10.2 | 93.2£2.8 | 98.7+0.9 | 85.4£1.3 | 96.3+1.6 |101.4£1.4 | 107.6£2.0
46 | Demeton—S-methyl NR 21.316.5 | 8.3%0.6 NR NR NR NR NR
47 | Diafenthiuron NR NR NR NR NR NR NR NR
48 | Diazinon 87.3110.1 | 89.248.8 | 81.745.9 [105.3£1.3 | 101.1+2.4 | 102.1£1.5 | 111.5£0.4 | 104.3+2.6
49 | Dichlobenil 37.4£5.7 | 57.145.0 | 67.044.0 | 24.6+4.3 | 30.9+4.0 | 107.5£0.4 | 85.3+2.6 | 105.4£1.8
50 | Dichlofluanid 89.8+12.4 [ 122.425.0 | 94.1£0.7 | 104.2+1.4 | 86.5+1.0 | 78.6£1.7 | 74.9+2.5 | 63.5%1.2
51 | Dichlorvos NR 78.3+4.3 |113.7£2.8 | 56.1£1.7 | 64.312.9 |111.244.1| 99.1£7.0 | 95.0+4.5
52 | Diclofop—methyl 113.120.6 | 101.744.5 | 82.1£3.0 | 99.1£2.3 | 81.1£2.0 | 103.5+4.4 | 89.945.2 | 89.843.2
53 | Diclomezine NR NR 97.6+2.9 | 86.540.2 | 96.3£2.3 | 111.3£3.7 | 97.1£1.2 | 114.2+4.3
54 | Dicloran 777435 | 86.9£1.2 | 70.6£0.5 | 81.1+1.5 | 75.141.8 | 72.5£1.8 | 88.8+1.3 | 80.245.7
55 | Dicofol 112.240.7| 88.5+1.9 | 85.541.9 | 86.8£2.2 | 77.4+1.0 | 102.0£1.4 | 87.7£1.6 | 74.143.5
56 | Dieldrin 94.2+12.3 | 116.1£5.3 | 75.9£1.5 | 88.12£0.9 | 76.5£1.3 | 95.748.0 |100.24£3.1 | 97.8£2.5
57 | Diethofencarb 94.4+13.5(90.1£13.0 | 75.141.2 | 74.243.2 | 93.1£1.3 | 110.243.0 | 119.1£6.7 | 112.6+2.1
58 | Difenconazole NR NR NR NR NR 59.9+4.8 NR 10.2£3.9
59 | Dimepiperate 79.5+8.9 [115.6£5.2| 76.7£1.3 | 99.8+2.5 | 80.1£2.6 | 72.146.4 | 77.5%1.6 | 80.5£2.1
60 | Dimethametryn 55.6+20.0 | 89.2£3.1 | 73.1£1.7 | 75.444.6 | 66.6£2.4 | 89.542.2 | 74.242.8 | 112.3+0.9
61 | Dimethenamid 38.7+4.7 NR 34.242.3 | 90.8£0.4 NR 121.6£3.2| 89.3+1.9 | 88.4£1.7
62 | Dimethoate 53.2426.4 | 70.746.5 | 59.143.9 | 45.0+2.8 | 31.33.3 | 13.3£7.1 | 51.6+2.0 | 10.243.9
63 | Dimethylvinphos 60.6+11.9 | 105.548.6 | 77.646.5 | 73.422.6 | 87.9£0.7 | 95.9£3.5 | 97.244.9 | 76.0£2.4
64 | Dinocap 106.5+11.5(120.744.5 | 74.5£5.8 | 90.0+1.4 | 78.743.6 | 100.3£7.7| 93.8+4.8 |103.642.8
65 | Diphenamid 3041224 | 38.0£7.9 | 37.3£3.1 | 77.9¢1.8 | 40.7£2.7 | 90.8+1.2 | 82.543.5 | 97.4%6.6
66 | Diphenylamine 78.2%1.1 | 99.4+4.4 | 113.3£2.3 | 109.141.3 | 113.642.4 | 100.0£0.2 | 100.242.1 | 92.247.4

“NR, Not recovered.
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67 | Disulfoton NR NR NR 11.8£3.6 | 15.912.9 | 92.3£3.0 | 93.0£2.8 | 101.4£5.7
68 | Dithiopyr 87.210.6 | 81.1£0.6 | 91.3£2.4 | 102.7£3.3 | 80.5£1.9 | 109.7£1.8 | 88.8£2.4 | 99.5+2.7
69 | Edifenphos 137.242.7 [ 133.8£0.9 | 95.843.9 | 100.7£1.4 | 74.4£2.9 | 90.310.8 | 94.7£3.3 | 91.0+2.8
70 | Alpha-endosulfan | 69.0+0.8 | 56.6£0.3 | 82.546.7 | 88.6+£2.0 | 74.8£1.9 | 116.4+3.1|108.5£4.3 | 104.6+1.2
71 | Beta—endosulfan 68.211.2 | 75.242.7 | 83.3£2.7 | 102.3£1.1 | 91.4£0.6 | 88.1£2.8 | 93.416.6 | 98.3£3.0
72 | Endosulfan-sulfate |99.4£11.8 | 121.24£5.0 | 85.8£3.7 | 90.6+1.4 | 81.6£1.0 | 100.0£3.6 | 89.3+2.0 | 102.4£5.7
73 | Endrin 110.524.7 | 95.1£1.5 | 80.2£3.3 | 95.9£0.5 | 90.0£1.7 | 98.4£3.1 | 90.243.6 | 112.3£1.2
74 | EPN 86.1£10.7 | 94.0£7.2 | 89.246.1 |109.7£1.2 | 106.3+1.4 | 110.5£3.1 | 119.843.3 | 91.7+4.4
75 | Esfenvalerate 75.212.8 | 87.212.8 | 88.6£1.3 | 100.2£2.4 | 98.9£2.6 | 87.244.2 | 79.1£1.0 | 94.3£1.8
76 | Esprocarb 84.1£7.1 |86.5+11.4 | 84.3£3.3 | 93.244.2 [ 106.2£3.9 | 70.4£2.0 | 83.5£2.8 | 70.5£2.0
77 | Ethalfluralin 77.611.2 | 72.7£1.9 | 95.0£4.7 | 31.912.4 | 46.8£1.7 | 112.220.4 | 107.0£2.8 | 117.7+4.3
78 | Ethion 80.1£8.5 | 83.8+3.7 | 74.9£3.6 | 109.0£5.5 | 94.8+£11.3 | 100.7£5.9 | 121.8£2.9 | 121.1+2.4
79 | Ethoprophos 66.5£11.7 [ 93.2+£13.2 | 73.313.1 | 64.1£1.3 | 82.5+2.2 | 108.8£2.6 | 111.4£1.8 | 104.6£2.5
80 | Etoxazole 70.6£8.7 | 83.8+£1.3 | 78.8£3.1 | 97.112.6 | 82.7£1.4 | 78.612.0 | 94.8£8.4 | 96.814.7
81 | Etridiazole 472113 | 925£2.0 | 99.1£2.2 | 57.6£2.6 | 72.5+2.4 | 98.211.4 | 97.0£1.9 | 92.3£1.8
82 | Etrimos 96.0£8.2 | 100.2£6.4 | 84.1£5.4 | 102.6£2.1 | 104.3£3.8 | 93.6+3.1 | 91.8£0.5 | 98.1+4.9
83 | Fenamiphos NR 9.0£7.0 NR NR NR NR NR NR
84 | Fenarimol NR NR NR NR NR NR NR NR
85 | Fenazaquin 102.2+3.4 | 99.7£3.3 | 93.6£3.5 | 77.714.3 | 75.7£3.2 | 79.8+1.8 | 80.3+4.1 | 70.1£2.1
86 | Fenclorim 78.7£1.2 | 95.3£3.2 | 92.243.7 | 105.4£2.7 | 108.5£2.1 | 108.9£1.1 | 86.5£1.8 | 98.5+2.2
87 | Fenitrocarb 100.6£9.7 [109.4£10.8| 116.4+4.5| 96.912.1 | 104.6£3.5| 95.243.3 | 79.6£3.7 | 87.24£2.0
88 | Fenitrothion 84.242.5 [102.3£2.4 | 83.9£0.1 | 84.514.4 | 83.9£1.2 | 80.310.3 | 93.5£3.0 | 97.5+2.2
89 | Fenobucarb 105.0£10.5] 119.4£4.1 | 76.4£5.7 | 88.4£5.0 | 37.4£16.2 | 77.12£2.0 | 95.7£3.9 | 86.7+0.9
90 | Fenpropathrin 104.6£3.6 | 98.1£4.9 | 77.9£0.8 | 108.9£1.1 | 97.4£2.8 | 102.9£1.5 | 89.0£2.1 | 96.0£1.7
91 | Fenthion 92.819.8 | 71.6+7.7 | 115.144.7| 91.9£2.6 | 133.4+1.8 | 100.5£3.4 | 77.3£3.9 | 106.5+1.0
92 | Fenvalerate 104.0£10.8] 136.1£8.9 | 99.0£1.2 | 102.4£0.9 | 80.0£0.1 | 102.1£1.5 | 76.4£0.5 | 109.8+2.2
93 | Fipronil 89.842.8 [109.6+4.4 | 89.9£1.2 | 71.911.5 | 62.840.2 | 92.9£0.8 | 76.3£3.9 | 84.0+2.5
94 | Fluazinam 111.4£1.6 | 80.844.8 NR NR NR 44.0£3.7 | 62.314.8 NR
95 | Flucythrinate 92.41£3.0 | 85.4£1.5 | 85.3£3.7 | 85.3£1.0 | 75.7£1.4 | 119.81£2.0 | 96.7£3.7 | 104.314.0
96 | Flufenoxuron 118.516.5 | 103.1£5.5 | 53.4%4.4 | 45.1+2.1 | 31.6£3.7 | 36.745.1 | 32.7£1.9 | 57.9£2.0
97 | Fluoroimide NR 49.910.8 | 82.844.1 | 94.4+2.1 | 86.6£1.9 | 75.3£1.8 | 66.114.6 | 66.8%4.5
98 | Flusilazole 102.7£1.7 | 43.6£9.8 | 33.7£1.5 | 56.313.7 | 58.2£2.3 | 10.3t4.5 | 10.7£2.9 | 12.6+2.7
99 | Flutolanil 103.8112.5] 99.9£7.7 | 85.7£2.8 | 82.8+4.4 | 103.5+0.7 | 95.912.4 | 72.0£5.4 | 97.4+3.8

*NR, Not recovered.
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100| Fluvalinate 100.0£5.3 [ 105.844.8 | 97.4£3.9 | 90.211.4 | 80.3£0.9 | 115.8+2.6 | 106.6+1.4 | 95.2+1.6
101| Folpet 18.3£39.4 |25.1£110.4| 12.8+4.1 | 15.7£3.2 | 10.9£5.6 | 65.6+2.1 | 15.7£3.2 | 50.9£1.2
102| Fonofos 74.2112.1| 82.6£5.5 | 61.914.3 [101.9£3.5 | 114.5£1.3 | 96.2+1.6 | 118.1£2.5|115.3£2.0
103| Fosthiazate NR 43.1£16.1| 33.143.7 NR 51.345.1 | 54.012.4 | 21.745.5 | 31.0£5.0
104| Fthalide 104.521.9 | 87.744.3 | 72.0£0.6 | 89.81£1.5 | 71.5£1.0 | 85.312.3 | 70.7£2.4 | 69.842.5
105| Furathiocarb 103.414.9 | 103.6£7.5 | 76.1£4.1 | 73.812.4 | 80.7£3.5 | 72.5£4.0 | 79.6£5.0 | 115.5+2.6
106| Halfenprox 97.9£3.4 | 72.247.1 | 82.242.4 | 104.7£0.5 | 84.0£2.7 | 96.8+1.6 | 108.8£3.3| 98.9£2.9
107| Heptachlor 146.314.9 | 137.1£2.9 | 96.6£2.7 | 71.742.2 | 76.4£1.7 | 97.242.9 | 94.844.0 | 103.1£3.3
108| Heptachlor-epoxide | 99.4£3.2 | 87.5+2.7 | 73.2£1.9 | 93.3£1.0 | 93.9£1.9 | 91.3£3.3 | 95.9£1.6 |100.9£4.0
109| Hexaconazole 19.7£16.6 | 23.243.1 | 21.0+2.5 | 81.3£1.8 | 43.443.1 | 25.3£5.8 | 37.746.7 | 46.9+2.8
110| Hexazinone NR NR NR NR NR NR NR NR
111| Imazalil NR NR NR NR NR 16.242.2 NR 30.5£0.7
112{ Imibenconazole NR 39.3+11.9 NR NR NR NR NR NR
113| Iprobenfos 11.3£20.4 | 88.8+4.1 | 84.4£0.9 | 92.4£1.0 | 83.5£1.5 | 106.3£5.1 | 111.3£3.8 | 104.3£3.1
114| Iprodione 4741258 | 49.7£7.0 | 90.9£2.5 | 62.9£0.9 | 104.1£1.2 | 78.7£3.3 | 38.543.5 | 69.512.4
115| Isazophos 112.7£6.0 | 90.0£2.8 | 86.5£2.7 | 102.2£1.1 | 106.2£2.5 | 94.2+1.4 |103.9£3.6 | 119.3£3.1
116] Isofenphos 95.1£9.9 | 99.7£4.0 | 85.3£3.2 | 86.816.4 |103.9£7.2| 91.1£2.0 | 97.0£2.8 | 97.7+2.6
117|Isoprocarb 83.445.0 | 92.4£2.6 | 82.2£1.5 | 98.3+0.8 | 103.4£0.8 | 103.6£0.6 | 90.0+4.3 | 97.3£3.4
118| Isoprothiolane 97.4£2.7 |103.244.5 | 84.8+0.3 | 104.3£2.8 | 69.7£2.0 | 90.5t5.2 | 89.1£2.9 | 89.7+1.6
119| Kresoxim—methyl [ 96.9£14.8 | 120.2+2.8 | 92.7£1.2 | 77.614.2 | 86.7£0.8 | 79.5£2.8 |110.7£3.1 | 98.2£2.3
120| Linuron 72.3£3.7 | 92.6£1.9 | 73.5£2.5 | 81.242.2 | 85.4£0.2 | 102.311.1 | 95.5£3.3 | 107.4£6.8
121| Malathion 87.646.3 | 113.7£1.2 | 91.0£3.5 | 99.0+4.1 | 76.3£6.3 | 102.412.4 | 110.2£1.4 | 87.9£4.0
122| Mecarbam 97.8£13.7 | 125.3£2.3 | 106.4£3.6 | 110.1£1.6 | 86.4£2.2 | 74.6£5.8 | 95.3£6.6 | 96.5+0.8
123| Mepanipyrim 91.6£3.2 | 110.741.8 | 99.4+3.7 | 94.0£5.3 | 94.9+4.4 | 70.0£2.7 | 99.1£1.2 | 71.3+15
124| Metalaxyl NR NR NR NR 3.712.8 | 45.3t4.4 | 49.4£5.1 | 64.742.8
125 Methidathion 94.0£3.0 | 116.5£8.7 | 95.3£5.7 | 109.5+4.6 | 85.5%1.1 |121.1+£1.3 | 119.4£1.8 | 81.24£3.0
126| Methoxychlor 105.811.7 | 93.0£0.6 | 99.9£1.7 | 79.3+£1.7 | 84.6£1.1 | 106.518.3 | 98.244.9 | 111.3+4.2
127| Metobromuron 29.645.3 | 38.1£2.8 | 41.3£2.2 | 116.0£3.4 | 55.54£2.3 | 74.2+4.2 | 80.2£3.9 | 79.9£1.9
128| Metolachlor 28.1£9.3 | 75.1£3.5 | 74.842.1 | 75.5£0.8 | 83.7£2.0 | 124.7£5.4 | 101.8£3.4 | 98.6+7.1
129| Metribuzin 52.7£7.8 |100.1£3.4 | 87.3£0.2 | 82.7£0.7 | 90.9£1.0 | 70.9£3.4 | 97.7£1.1 | 112.4+0.3
130| Mevinphos NR 73.516.2 | 187x1.1 | 72.945.1 | 634451 | 43154 | 10.1£4.1 | 24.4£1.6
131| Molinate 51.3£16.7 | 71.5£8.0 | 71.3£1.4 | 70.5£2.2 | 34.0£3.1 | 79.545.6 | 99.0£1.3 | 86.1£1.2
132| Myclobutanil 10.2£34.2 | 13.448.7 | 71.246.8 | 69.3£0.9 | 58.6£2.1 | 76.012.8 | 76.5%2.2 | 78.611.6

*NR, Not recovered.

-9




5 1 osrkEed tigk sk 3as 2 24 (AF)
No. - _ _ ﬁ?%(%ﬁii%%ﬂ, %) _ _
Wi | s [ EAY | A 22 | B2 | s | 49
133| Napropamid 87.848.0 |81.2+10.5 | 77.4%4.2 | 52.745.4 | 83.3£1.4 | 76.6+2.1 |102.2£1.7 | 105.7£0.9
134| Nonachlor 103.012.4 | 86.6£0.5 | 81.846.3 | 103.6£0.4 | 105.4£1.9 | 81.94£3.5 | 91.9£3.9 | 85.6+1.2
135| Nuarimol 29.7£1.9 | 4.5487.7 | 37.8£0.5 | 50.9£1.9 | 51.5£1.2 | 69.0£1.5 | 93.3£1.2 | 95.9£2.3
136 Ofurace NR NR NR NR NR NR NR NR
137| Oryzalin NR NR NR NR NR 11.746.5 | 20.5£5.9 | 24.145.9
138| Oxadiazon 107.312.8 | 98.1£1.2 | 77.6£4.9 | 76.4+1.5 | 61.1£1.8 | 118.712.9 | 113.4£3.2 | 108.0£1.0
139| Oxadixyl 21.7£12.3 | 25.31£20.2 | 42.1£2.7 | 51.7£4.2 | 73.7£3.3 | 3.946.0 | 10.3£6.2 | 13.3+3.8
140| Oxyfluorfen 70.4£1.6 | 76.4£1.7 | 81.5£1.8 | 92.912.1 | 90.2£0.9 | 89.1+3.4 | 90.9£0.7 | 103.9£1.1
141| Paclobutrazole 20.7£14.6 | 22.6£10.4 | 75.9£3.5 | 58.441.8 | 19.8+3.7 | 37.4£6.7 | 57.345.7 | 37.5%3.3
142| Parathion 79.1£4.8 | 93.311.2 | 92.94+4.4 |104.3£2.0 | 107.2£2.2 | 104.9£1.1 | 107.6£4.1 | 87.9£3.0
143| Penconazole 24.1£14.9 1 27.7£10.3 | 61.742.2 | 55.145.4 | 47.946.1 | 44.245.9 | 65.3£3.4 | 57.1+8.9
144| Pendimethalin 70.6£11.5| 77.246.5 | 84.847.1 | 73.243.0 | 100.6+7.3 | 98.916.6 | 114.842.9|103.7£3.1
145| Permethrin 1135118 | 127.746.3 | 77.5+2.4 | 89.2£1.5 | 91.1£1.6 | 100.5£7.6 | 103.7£2.2 | 107.6£8.1
146| Phenthoate 101.4£10.4] 111.4£3.5 | 87.243.0 | 72.0£1.3 | 81.1£1.5 |100.3£2.4 | 77.1£3.9 | 100.6£5.0
147| Phorate 76.4£11.1| 64.6£0.6 | 78.9%1.2 |103.1£1.4 | 97.542.4 | 99.512.2 | 101.844.1|124.3£1.3
148| Phosalone 125.211.0 | 121.7£5.0 | 84.0£4.3 | 100.9£2.0 | 81.6£2.0 | 95.3£5.3 | 103.7£5.0 | 112.9£3.5
149| Phosmet 93.844.9 | 83.5£3.9 | 73.3£3.8 | 110.9£4.0 | 68.1£2.4 | 112.014.7 | 112.6%4.2 | 112.612.6
150| Phosphamidon NR NR NR 81424 | 51.2429 | 189454 | 31.243.4 | 9.346.3
151| Piperophos 94.5£14.3 [100.0£11.4| 83.3£2.7 | 80.4+4.2 | 68.9£1.4 | 84.911.4 | 85.9£2.6 | 88.4+3.6
152| Pirimicarb 256.5111.3 [ 32.5113.5 | 88.9£1.8 | 74.9£2.5 | 76.9£3.2 | 56.5+3.2 | 50.1£3.4 | 39.745.4
153| Pirimiphos—-ethyl 91.1£9.5 | 82.4£6.0 | 87.745.1 | 96.716.7 | 110.0£2.0| 98.0+2.2 | 86.3£0.9 | 97.9+2.2
154| Pirimiphos—methyl | 76.4£15.8 | 88.316.5 | 73.3£4.2 | 100.6+3.2 | 112.6£1.6 | 94.9£2.4 | 99.811.5 | 77.3£2.2
155]| Pretilachlor 80.8£1.6 | 77.345.8 | 87.4+1.3 | 73.8£1.3 | 91.3£10.8 | 68.5t2.7 | 68.6£1.6 | 66.0+3.7
156 Prochloraz NR NR 3.1£24.8 NR NR 174433 | 32.0£3.1 | 9.243.8
157| Procymidone 115.3£3.5| 71.142.4 | 81.943.2 | 84.9£3.3 | 69.5£1.7 | 98.3£0.8 |100.9£5.6 | 124.9£0.8
158| Prodiamine 87.6£1.5 | 98.7£1.8 | 82.0£0.7 | 103.5£1.8 | 98.0£2.7 | 105.9£0.9 | 83.2£1.7 | 93.4+2.4
159| Profenofos 106.3111.4] 134.1£4.2 | 73.611.6 | 93.7£1.5 | 43.3£1.6 | 99.5+3.0 | 85.0£4.5 | 120.4£2.3
160| Prometryn 84.6113.9 [93.9114.2 | 74.545.4 |101.1£2.7 | 97.9+4.2 | 95.911.4 | 77.9£2.5 | 99.4+2.2
161| Propamocarb-HCl | 37.9£17.1| 53.949.7 | 51.7£2.0 | 66.7£3.0 | 75.7£2.3 | 38.9£2.1 | 25.3t1.2 | 39.3£3.9
162| Propanil 80.811.2 | 71.0£2.1 | 106.3£2.9 | 92.2+1.3 | 96.2£3.1 | 88.6+0.6 |123.3£2.8 | 128.0+2.4
163| Propiconazole NR NR NR NR NR 7.943.9 NR NR
164| Prothiofos 97.7£0.9 | 76.9£10.4 | 79.1£4.7 | 106.2£1.3 | 85.842.1 | 100.7£1.8 | 86.2£1.7 | 80.9£3.9
165| Pyraclofos TA7TET.8 199.7212.1 | 75.3£3.2 | 70.7x1.2 | 63.8£0.9 | 63.810.9 | 44.9£3.3 | 40.9£7.9

*NR, Not recovered.
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166| Pyrazophos 66.144.9 | 824408 | 84.643.9 | 97.1£1.2 |102.5+1.1 | 102.646.9 | 117.9+2.9 | 91.25.8
167| Pyrazoxyfen NR NR NR NR NR NR NR NR
168| Pyributicarb 80.244.0 | 47.4£19.3 | 74.043.7 | 90.6£1.3 | 66.9+4.9 | 118.6£8.4 | 103.3+4.1 | 113.8£2.1
169| Pyridaben 94.5+10.2 | 71.3454 | 73.2+1.3 | 102.8404 | 32.646.2 | 105.842.6 | 113.942.0 | 90.8+2.8
170| Pyridaphenthion 8.5+87.5 | 55.5%4.6 | 39.940.8 | 65.6£0.9 | 64.5+1.4 | 73.0£5.7 | 38.548.6 | 58.4+6.0
171| Pyroquilon NR  |12.1486.7 | 51.744.6 | 50.0£1.8 | 61.0+1.7 | 39.946.6 | 32.245.5 | 42.843.7
172| Quinalphos 96.448.0 | 94.9£7.4 | 80.742.9 | 88.2£5.1 | 93.642.9 | 85.3£2.9 | 83.7+2.4 | 100.0£2.6
173| Quintozene 84.5+14.7| 133.317.4 | 80.3+1.3 | 79.2+1.2 | 73.1+1.6 | 95.3£1.8 | 82.316.5 | 81.3+0.6
174| Simazine 4214234 | 32.147.9 | 395426 | 43.3+2.2 | 40.2£1.8 | 35.746.4 | 53.7£3.9 | 18.7+0.6
175| Simetryn 23.9+16.5| 33.0£15.6 | 71.3+3.3 | 56.846.1 | 69.3+2.4 | 554£3.8 | 41.145.4 | 57.3£8.9
176| Terbuconazole 93.146.7 | 106.5+3.0 | 84.9+1.3 | 75.3+24 | 74.311.6 | 59.4+2.2 | 26.3+4.9 | 18.1£2.8
177| Tebufenpyrad 73.0+£15.0| 87.2+1.4 | 90.043.0 | 82.8+2.3 | 84.14£3.5 | 100.7£2.3 | 110.8+3.4 | 117.0£1.5
178| Tefluthrin 82.9£2.0 | 79.6+2.9 | 90.442.6 |103.1£3.1| 87.0+1.7 | 100.9£2.7 | 101.44+2.9 | 104.3£2.8
179| Terbufos 85.144.3 | 92.9£0.3 | 75.3+1.7 | 105.3£1.6 | 100.1+4.2 | 120.3£0.6 | 88.1+3.6 | 92.3£2.3
180| Terbuthylazine 81.2413.9 | 104.549.8 | 111.14£2.4 | 70.242.5 | 83.043.7 | 77.1£3.0 | 84.33.2 | 79.9£1.7
181| Terbutryn 72.9%6.0 | 83.6+0.8 | 76.3£0.5 | 82.1£2.7 | 75.442.4 | 110.3£2.3 | 72.5£3.0 | 103.8£2.7
182| Tetradifon 102.6£3.7 | 97.2¢1.8 | 70.9£0.5 |107.241.5| 90.2£2.9 |102.242.4 | 71.745.1 | 98.6%+2.1
183| Thifluzamide 81.246.0 | 79.745.1 | 81.345.3 | 84.8+2.9 |100.5+3.7 | 95.6%6.7 | 81.4+3.3 | 75.7%6.3
184| Thiobencarb 91.8+14.7 | 118.243.6 | 107.94£2.3 | 99.9+4.6 | 79.742.4 | 101.6+1.4 | 100.943.7 | 91.5£1.8
185| Thiometon 108.143.4 | 64.9£55 | 77.244.1 | 104.5£1.9 | 94.5+2.9 | 96.5£0.3 | 106.2+3.6 | 85.1£3.0
186 Tolclofos—methyl | 78.6£11.9 | 85.543.0 | 79.7£4.1 | 103.3£1.2 | 116.9£1.6 | 122.2£3.5 | 101.946.9 | 102.1£2.4
187| Tolyfluanid 73.742.8 | 92.840.5 | 80.242.8 | 103.842.3 | 81.9+4.1 | 84.4£2.6 | 88.546.2 | 92.0£6.1
188| Tralomethrin 98.0¢1.3 | 88.2£3.0 | 86.9+1.5 | 109.4£0.2 | 97.5+2.8 | 102.6+4.8 | 90.6+2.1 | 83.6£2.8
189| Triadimefon NR 64.445.4 | 48.3£0.3 | 35.240.2 | 78.4£35 | 96.2+2.1 | 80.3£2.8 | 101.1£1.4
190| Triadimenol 4941732 |5.14173.2| 79453 | 30.742.3 | 22.1£1.9 | 45.442.0 | 34.544.5 | 31.745.4
191| Triazamate 73.742.9 | 87.3£5.7 | 74.542.4 | 78.9£1.7 | 84.942.5 | 89.7£3.0 | 87.914.4 | 70.7£3.8
192| Triazophos 115.141.8 | 108.8£0.9 | 81.0£1.6 | 78.243.4 | 81.2£1.9 | 75.945.7 | 99.5£6.0 | 75.9+4.2
193| Trichlorfon NR NR NR NR NR NR NR NR
194| Triflumizole NR NR 72.742.2 | 59.1424 | 87.643.7 | 31.3+4.9 | 42.74£3.3 | 29.1+4.9
195| Trifluralin 87.0£1.5 | 87.0£1.2 | 82.841.3 | 74.5£1.1 | 72.142.9 | 109.3£1.7 | 95.3£3.5 | 91.8+4.6
196| Vinclozolin 70.243.7 | 774206 | 81.740.7 | 90.6£1.0 | 81.1+1.1 | 78.5£1.0 | 87.747.4 | 104.1+4.3

*NR, Not recovered.
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1 | Acephate NR NR NR NR NR NR NR NR
2 | Acetochlor 92.2£3.9 | 57.527.4 | 98.245.7 | 101.6£3.3 [105.0£10.2| 120.216.8 | 129.3£8.3 {105.0£10.2
3 | Acrinathrin 107.7£4.1 | 88.2£18.2 | 105.7£3.3 | 104.8+3.1 | 118.4£5.6 {310.9£12.0| 70.5£27.8 | 155.1£1.1
4 | Alachlor 110.24£9.3 | 124.4£5.9 | 98.545.7 | 96.3£7.6 | 98.6£6.1 | 81.048.7 | 96.7£8.0 | 106.6£9.5
5 | Aldrin 91.5£2.5 | 72.914.6 | 100.646.1 | 93.4+9.7 {105.1£11.1{ 107.516.1 | 112.4£4.0 | 70.0£11.8
6 | Amitraz NR | 60.0£19.7 | 40.0£20.0 | 13.4£18.2 | 13.8415.0 | 75.3£5.6 | 77.148.4 |28.8+13.8
7 | Anilazine 103.6£13.5| 83.5£12.3 | 86.62£0.9 | 99.9£2.0 | 76.6£5.9 | 93.8£1.9 | 91.0£0.1 | 100.5£2.5
8 | Anilofos 29.2£6.0 [115.5£11.0| 82.243.7 | 104.843.0 |103.5+10.3| 77.0£1.7 | 71.842.5 | 98.4£1.3
9 | Azinphos—methyl 118.745.5 | 84.0£13.9 | 91.2£15.3 |155.5116.4| 81.6£15.2 | 109.5£4.3 | 103.0£4.9 | 74.7£15.1
10 | Benfluralin 71.6£1.7 | 94.221.4 |109.545.0 |103.1£23.5| 114.1£7.6 | 157.717.4 | 115.8£2.6 | 101.3£1.6
11 | Benfuracarb NR 314455 | 7.146.3 | 5.2£5.0 | 4.9£154 [111.5£7.8| 93.1£0.4 | 88.7+2.4
12 | BHC (Total) 86.814.4 | 71.414.5 | 110.0£3.4 | 105.7£3.2 | 112.848.9 | 91.9£13.1 | 104.3£8.8 | 74.845.0
13 | Bifenox 78.412.3 | 87.129.2 | 103.643.1|102.3£1.2 | 119.1£4.6 | 78.9£7.7 | 65.5£7.1 | 65.0£11.7
14 | Bifenthrin 80.5+1.9 | 81.948.1 | 112.846.0 | 107.5+1.2 | 119.1£4.6 | 81.2£7.0 | 62.148.3 | 71.7£12.2
15 | Bitertanol NR NR 155220 | 13.1x£1.8 | 13.1£3.1 | 4.9+15 | 48%19 | 4719
16 | Bromacil 591119 | 3.048.7 [71.9£13.8| 39.5£7.4 |91.6+£10.4| 0.5£0.0 | 7.849.7 |10.6£11.9
17 | Bromopropylate 99.2£7.0 | 72.14£3.6 | 127.8£7.8 | 119.6£5.0 | 127.3£3.8 | 75.9£7.2 | 73.2+4.5 | 78.74£3.8
18 | Buprofezin 117.843.7 | 90.6£6.6 | 123.844.8 | 116.9£3.3 | 99.3£21.5 | 118.8+1.6 | 109.4£2.0 | 104.3+1.0
19 | Butachlor 120.849.9 [ 139.3£7.0 | 91.7£4.1 | 101.1£7.1 | 103.4£7.8 | 75.3£15.3 [104.0£11.8| 113.7£8.0
20 | Captafol 13.546.9 | 14.449.0 | 43.9£1.4 | 66.04£2.1 | 65.4£2.7 | 78.842.1 | 70.7£2.0 | 82.3£2.8
21 | Captan 14.040.2 | 39.1£13.2 | 72.3£5.9 | 85.74£3.4 | 76.3£15.4 | 126.3£2.1 | 107.1£7.8 | 112.6£7.7
22 | Carbophenothion 99.2£0.9 | 89.346.9 | 127.74£3.6 | 134.3+4.9 | 137.3£7.8 | 92.2£5.7 | 96.1+0.7 | 91.3£8.7
23 | Carbosulfan NR 39.5£15.6 | 12.846.5 | 10.4£19.8 | 11.0£1.2 | 115.9£7.5|117.7£7.9 | 76.517.5
24 | Chinomethionat 104.843.1 | 75.4£6.3 [107.5+11.6/ 100.4£8.4 | 102.3£5.9 | 89.4+12.0 | 100.1£2.4 | 70.319.3
25 | Chlomethoxyfen 79.9£1.7 | 90.248.5 | 107.840.9 | 101.8+4.3 | 114.7£0.5 | 81.9£6.9 | 85.948.2 |82.2£16.7
26 | Chlorfenapyr 84.9£1.9 | 92.5£7.1 | 108.242.3 | 108.9£3.0 | 124.3£1.8 | 111.9£6.5 | 99.4£7.7 | 87.617.2
27 | Chlorfenvinphos 127.514.1|94.2£18.4 | 80.4£5.5 | 64.1£7.0 | 76.0£12.0 | 69.9£2.7 | 68.4£0.7 | 70.1£5.6
28 | Chlornitrofen 78.4£15 | 84.4£9.2 | 118.5£1.1 | 111.948.6 | 116.3£1.8 | 100.1£9.0 | 85.9£8.2 | 82.2+16.7
29 | Chlorobenzilate 109.216.4 153.7£11.0{100.9£21.6| 115.849.3 | 104.5£7.4 | 85.645.8 | 91.245.4 |117.9£11.3
30 | Chlorothalonil 121.4£1.4 | 161.6£8.3 | 264.645.2 {195.0£14.1| 212.828.5 | 76.9£7.3 | 88.815.7 | 94.746.3
31 | Chlorpropham 154.945.7 [103.0£17.0] 94.9£3.3 | 84.4£12.0 | 92.4£15.2 | 126.74£2.1 | 84.0£1.2 | 99.4+2.5
32 | Chlorpyrifos 107.1£1.2 | 126.3+4.6 | 131.3+3.7 | 137.8£4.8 | 136.5+4.8 | 155.1£7.6 | 115.7£6.6 | 104.6+1.8
33 | Chlorpyrifos—methyl| 162.5+3.7 | 115.4£5.0 | 533.9£8.2 | 113.7£6.4 | 109.6+4.7 | 122.7£3.4 | 109.9£1.8 | 104.6+5.2

“NR, Not recovered.
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34 | Cyfluthrin 129.0£5.0 | 156.742.1 | 112.2£4.8 | 101.6£2.7 |111.3£13.9| 48.7£7.7 | 42.8£4.5 | 97.846.8
35 | Beta-cyfluthrin 85.1£3.5 | 82.0+2.4 | 116.316.7 | 113.245.0 | 127.2£0.9 | 50.9£6.4 |28.5+43.1 | 42.0£14.2
36 | Cyhalothrin 81.0+5.5 | 89.448.8 | 109.6£7.4 | 101.5+2.3 | 113.5£1.0 | 69.3£12.0 | 52.5+10.2 | 63.3£13.9
37 | Lambda-cyhalothrin| 100.2+4.5 | 76.1£3.2 | 121.4£4.6 | 118.946.5 | 122.2£4.0 | 50.849.3 | 40.1£13.5 | 67.6£5.9
38 | Cypermethrin 111.744.7 146.8+19.8| 120.848.8 |124.4£12.8(129.1£13.3| 73.64£8.7 | 56.6£2.9 [111.5£30.4
39 | Alpha—cypermethrin| 97.615.6 | 78.743.2 | 145.442.8|129.9£10.2| 138.414.6 | 40.524.4 | 31.743.7 | 55.145.8
40 | Zeta-cypermethrin | 61.846.6 |58.0£25.4 | 126.5£4.6 | 114.943.7 | 127.3+4.4 | 34.1£17.0 | 23.5£3.8 |31.4£16.9
41 | Cyproconazole NR NR NR NR NR 11.845.4 | 9.7£2.2 | 49.6+1.8
42 | Cyprodinil 141.9+8.7 | 130.0£2.0 | 105.4£9.6 | 125.6+6.3 | 94.3+18.2 |103.3£10.6| 82.7+3.2 | 88.4£1.4
43 | p,p~DDD 94.4+0.7 | 78.844.3 | 96.7£12.0 | 86.7+2.9 | 78.2£1.0 | 63.0£10.5 | 89.3£12.9 | 72.045.7
44 | p,p-DDE 99.4£2.1 | 75.044.8 | 111.8£1.6 | 111.4£3.1 | 111.7£7.0 | 105.5£7.5 | 109.6£5.9 | 86.3£6.3
45 | Deltamethrin 93.4£16.0 | 118.545.4 |140.9£11.8| 138.7£1.6 | 152.5+4.5 | 46.3£7.1 | 39.6£7.2 | 65.7£7.5
46 | Demeton—-S-methyl | 95.840.1 |83.6£33.8| 6.2£7.8 | 5.9£13.2 | 6.8419.0 | 17.1£4.7 | 17.2£13.4 | 6.5+2.9
47 | Diafenthiuron NR NR 50.946.6 |88.6£20.7| NR 87.0+8.0 | 0.020.1 NR
48 | Diazinon 98.6+9.5 | 108.8£5.9 | 94.2£12.5| 74.6+2.4 | 52.6%6.3 | 105.2£8.3 | 96.446.3 | 88.618.2
49 | Dichlobenil 59.246.9 | 88.61£5.3 | 8.7456.1 | 3.440.7 | 5.8+2.3 | 47.9£8.0 |51.9166| NR
50 | Dichlofluanid 33.0116.7 [119.0£15.6| 94.2+2.5 | 83.746.5 | 93.7£5.8 | 92.5+5.2 | 107.1£8.1 | 126.6+6.4
51 | Dichlorvos 99.5£9.6 | 76.8112.0| 5.9447.3 | 14.5£31.5 | 19.3£39.6 | 44.3£9.2 | 45.7£5.5 | 21.6+18.2
52 | Diclofop—methyl 100.745.4 | 78.4£1.8 | 81.0£10.0 | 72.0£27.6 | 78.8£7.8 | 87.6£12.5| 83.7£7.2 | 78.9£7.8
53 | Diclomezine 9.0£3.2 | 8.8413.2 [102.6£17.5| 77.219.9 | 83.1%1.4 | 67.9£12.2 | 54.6+0.3 | 60.0+3.3
54 | Dicloran 98.3+1.8 | 69.948.7 | 104.3£5.2 | 98.9£10.3 | 104.4£7.5| 109.2+8.5 | 111.6£2.5 | 71.8£13.3
55 | Dicofol 81.146.4 | 75.14£8.1 | 92.1£24.6 | 65.2£14.7 | 101.5£9.8 | 126.1£1.8 |115.2+13.8| 92.316.7
56 | Dieldrin 115.744.3| 148.621.6 | 83.5£1.9 | 87.1£1.4 | 88.316.8 | 95.24£0.2 |155.9£11.1| 155.942.7
57 | Diethofencarb 121.7£11.9| 67.121.5 | 95.8%6.9 | 83.4£3.2 | 78.0£2.7 | 111.3+4.8 | 87.0+4.1 | 69.914.9
58 | Difenconazole 14.946.5 NR  |139+£12.6 | 13.6£14.6 | 14.7£18.0 | 17.5£7.3 | 21.0+13.6 | 19.1£15.6
59 | Dimepiperate 232.2+12.0| 44.5%7.3 NR NR NR 65.0£6.0 | 71.949.8 | 69.3£5.5
60 | Dimethametryn 107.6£2.3| 92.140.6 | 92.746.7 | 81.8£3.2 | 71.5£17.1 | 107.0£6.1 | 125.7£9.7 | 82.2+7.8
61 | Dimethenamid 77.2£18.9|52.0£18.1|53.3£344| NR NR 93.1+4.4 |19.3+42.2 | 62.7£14.5
62 | Dimethoate NR NR 11.6£1.1 | 12.742.6 | 12.5%4.1 | 25.3£5.4 | 24.5+0.1 | 24.4£0.2
63 | Dimethylvinphos 121.447.3 | 24.546.6 |52.1£17.1| 53.3£1.3 | 34.744.7 | 132.945.1 | 113.345.7 | 107.9£2.3
64 | Dinocap 100.7£7.0 |145.1£20.7| 499.447.0 | 514.8£4.4 |608.5£15.1| 82.04£5.3 |174.0£14.6]124.8+15.2
65 | Diphenamid 43.3£14.0| 67.7£11.2 | 9.1£13.2 | 8.3%4.6 | 8.3%£3.7 |55.4+15.7 | 13.4422.2 | 61.1£10.4
66 | Diphenylamine 105.145.3 | 111.4£9.8 | 9.1£13.2 | 83%4.6 | 83437 | 834£7.8 | 71.449.0 | 61.4£1.6

“NR, Not recovered.
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67 | Disulfoton 95.0£10.9 | 122.842.5 | 92.3£13.2 | 8.3t4.6 |107.8+4.0 | 90.4x4.1 | 83.0£5.0 | 77.1£14.7
68 | Dithiopyr 86.61£5.4 | 83.843.8 | 104.9+5.8 | 87.9£5.8 | 106.4+6.3 | 131.0£0.8 | 112.2+7.3 | 89.0£10.5
69 | Edifenphos 190.4£4.5 | 211.519.2 [118.81£10.5| 81.314.8 | 79.316.8 |132.8£12.6|111.7£12.9| 131.516.5
70 | Alpha—-endosulfan 75.4%7.1 | 102.824.1 | 95.0£5.7 | 93.313.8 | 95.7£4.9 | 82.913.7 | 76.914.3 | 71.4+5.8
71 | Beta—endosulfan 57.9£10.8 | 91.3£1.4 | 104.212.6 | 107.7£7.9 | 112.846.0 | 130.8£8.5 | 94.4%5.1 | 91.9+2.6
72 | Endosulfan-sulfate NR 19.3£5.8 | 96.4x5.7 | 99.0+£1.4 | 98.5£7.7 | 78.7£2.9 | 97.4+4.7 | 117.216.1
73 | Endrin 7719125 | 71.546.1 | 129.5£9.8 | 114.3£2.7 | 114.248.3 [109.5+12.1| 116.5+4.9 | 91.916.1
74 | EPN 724133 | 63.243.2 | 95.346.8 | 91.9+3.5 | 93.2£1.4 | 115.7£0.4 | 94.2£1.1 | 93.0+5.4
75 | Esfenvalerate 82.0£7.3 | 121.8£3.4 | 150.4+9.4 | 138.4£9.1 |151.8£13.3| 48.3+9.6 | 63.4x15.6 | 75.4+5.7
76 | Esprocarb 80.2+4.1 | 94.5+18.4 | 93.84£7.5 | 97.3£14.9 | 47.2£2.1 | 97.5474 | 81.816.4 | 79.1£3.0
77 | Ethalfluralin 86.4£6.7 | 108.1+1.8 | 85.2+9.3 | 73.54£32.9 | 87.9+6.2 | 97.241.0 | 91.6£2.3 | 76.8+12.4
78 | Ethion 99.7£1.9 | 79.3£13.3 | 90.4£3.2 | 92.6+2.1 | 90.1£2.0 | 118.7x2.1 | 89.616.4 | 102.4+4.9
79 | Ethoprophos 111.2£4.5] 70.0£19.6 | 55.6£17.1 | 50.2£24.2 | 26.31£7.0 | 85.7£3.8 | 83.3t4.1 | 75.5%11.8
80 | Etoxazole 111.1£9.0 | 78.1£7.0 | 133.3£4.5| 160.7£5.8 | 131.8£9.5 | 105.5+3.3 | 103.5£1.3 | 101.2+6.2
81 | Etridiazole 66.6£13.9 | 13.7+1.8 | 123.0£1.9 | 91.8£23.9 | 46.2+19.2 | 83.7£15.4 | 73.9£23.5 | 52.8+0.7
82 | Etrimos 105.545.6 | 116.824.2 | 97.7£9.7 | 79.5£1.5 [48.0£11.0 | 79.645.2 | 74.214.4 | 70.3+4.4
83 | Fenamiphos NR NR NR NR NR 10.2£1.6 | 8.0+44 | 8.8+5.2
84 | Fenarimol NR 77.0£31.5| 9.3%8.3 NR NR 20.1£5.2 | 11.0£11.0 | 32.9£26.7
85 | Fenazaquin 82.1£3.2 | 69.843.3 | 83.31£0.7 | 75.9£11.8 | 89.4%5.0 | 74.1£5.1 | 77.7£3.4 | 84.613.6
86 | Fenclorim 128.4£3.5 (148.3£10.0| 87.1£1.8 | 70.9£10.1 | 92.8£1.1 NR NR NR
87 | Fenitrocarb 84,435 | 89.618.3 | 104.7+4.3 | 92.7+14.1 | 88.9x13.1 {105.5+14.4| 119.9£6.0 | 116.5+2.6
88 | Fenitrothion 131.1£3.9 ] 116.4£9.0 | 117.845.0 |130.6£10.8| 125.4£4.6 | 152.3+7.4 | 116.3£2.8 | 108.5+1.8
89 | Fenobucarb 107.1£11.8| 97.5£5.9 | 86.8+14.4 | 72.4£16.3 | 64.5x15.0 | 127.716.6 | 62.2+12.5 | 70.9£11.4
90 | Fenpropathrin 79.4£3.1 | 91.029.3 | 110.5£2.2 | 113.9£3.9 | 129.94£5.5 | 77.3£10.1 | 58.4£8.9 | 72.3x11.6
91 | Fenthion 146.8£1.8 |117.4x12.2| 64.9213.8 | 80.2£10.7 | 92.2+11.0 | 83.4%£6.3 | 77.1x3.4 | 73.4%5.4
92 | Fenvalerate 138.2£1.5 | 187.223.4 | 157.2£4.5 | 154.2+0.8 | 156.1£4.9 | 43.5£9.1 | 40.1£12.2 {105.9£33.3
93 | Fipronil 56.1£3.7 | 74.6£39.7 | 69.9+3.9 | 66.4£1.2 | 59.3£9.8 | 120.6£9.5 | 107.0£6.6 | 82.1+7.6
94 | Fluazinam 57.3£11.5| 44.8+2.4 NR NR NR 64.4£6.0 |61.6£16.2 | 53.7£13.9
95 | Flucythrinate 90.9£11.2 | 122.346.1 | 135.313.4 | 131.3£4.5 | 137.024.7 | 91.215.9 | 94.626.5 | 91.2+4.0
96 | Flufenoxuron 165.4£2.8 (123.1£10.7| 67.314.5 | 42.646.2 | 46.2+£19.5 [102.3£11.6{113.0£15.9| 80.8+5.0
97 | Fluoroimide 28.9111.5 | 48.7£12.2 | 74.1£4.7 [101.9110.6| 88.8£7.6 | 30.911.8 | 36.0£5.3 | 62.914.3
98 | Flusilazole NR 26.013.3 | 4.5%1.1 | 3.0£11.3 | 8.72£21.2 | 24.4£3.3 | 25.212.9 | 29.6£11.0
99 | Flutolanil 120.9£1.8 | 109.1£6.7 | 96.9£2.3 | 73.8+4.3 |88.3+12.5| 95.1+0.6 | 91.7x7.6 | 89.1£15.2

“NR, Not recovered.
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100| Fluvalinate 155.0£10.4| 109.4£7.4 | 139.4£7.4 | 127.8+0.8 | 130.9£2.6 | 62.5£14.1 | 81.5+5.3 | 88.7£1.0
101| Folpet NR NR | 167.845.7 | 201.548.7 | 235.8£0.9 | 75.3£0.0 | 62.4£0.0 | 51.2£0.0
102| Fonofos 148.843.0 | 89.3113.2 | 82.8+11.3 | 82.6£3.0 | 83.5£20.2 | 115.0£6.1 | 94.1£3.8 | 98.1+0.7
103| Fosthiazate NR NR 6.2£45 | 54432 | 5420.7 | 106204 | 84406 |10.1£23.2
104 Fthalide 95.3+4.1 | 68.6£7.2 | 108.846.6 | 100.4+3.2 | 100.7£6.5 | 88.0£10.1 | 94.7+3.4 | 66.1£7.2
105| Furathiocarb 71.016.6 |48.8+18.3 |135.7£10.3| 120.514.6 | 134.1£5.4 | 98.94£5.5 | 109.844.1 | 91.1£17.1
106| Halfenprox 66.645.5 | 58.6£7.2 | 130.4£5.0 | 124.745.4 | 142.1£8.0 | 83.7£27.7 | 0.4£0.2 | 99.3£5.2
107| Heptachlor 58.8£15.2 | 98.1414.2 | 110.0£3.5 | 96.1£10.7 | 109.1£2.8 [105.1£11.0| 118.4£7.9 | 72.0£16.7
108| Heptachlor-epoxide | 92.841.2 | 128.016.2 | 104.7£3.8 | 98.4£4.0 | 101.3£9.9 | 100.7£6.1 | 110.6£2.0 | 74.5£8.7
109| Hexaconazole NR NR | 10.5£14.4 | 7.8420.6 NR NR NR  |30.5£21.7
110| Hexazinone NR NR |11.1£386| 13.7£75 NR 23934 | 187429 | 16.1£1.0
111] Imazalil 5.3%17.5 | 87.645.4 | 116.9£0.7 | 96.9£3.3 | 97.444.0 | 5.0£4.9 | 3.7£1.3 | 93.314.7
112| Imibenconazole NR NR NR NR NR NR NR NR
113| Iprobenfos 17.2£11.5| 37.1£10.8 | 59.4+18.9 | 50.8£15.3 | 24.2+8.8 | 112.3£8.9 | 87.1£1.4 | 31.5+5.0
114| Iprodione 107.9£7.0| 63.9£11.5 | 88.1£7.4 | 98.7£6.5 | 102.12£5.4 | 0.4+22.3 | 36.7£10.7 | 14.7+10.0
115|Isazophos 183.040.3 | 128.6£3.2 | 108.1+4.4 | 114.045.3 | 104.4£2.8 | 118.945.1 | 98.9+4.5 | 97.246.8
116| Isofenphos 85.5£6.2 [ 103.744.0 | 111.1£2.3 | 102.844.7 | 74.3+1.4 | 78.0£8.6 | 67.7£7.4 | 103.7£2.2
117| Isoprocarb 107.246.7 | 86.0£1.8 | 79.847.6 | 85.7+10.1 | 69.3£6.0 | 82.6+2.0 | 80.5£L.9 |66.8£18.3
118| Isoprothiolane 86.0+1.4 | 91.0£3.8 | 96.4£1.1 | 95.0£2.9 |115.9£6.4 | 110.9£6.5 | 100.1£3.9 | 83.445.2
119| Kresoxim—methyl | 141.940.9 | 92.945.3 |127.5£1.1 | 119.746.4 | 127.6£8.0 | 94.0£4.2 | 127.6£8.0 | 74.849.0
120| Linuron 48.6+£31.5 | 58.1£14.3 | 36.2+3.3 | 7.7+112.3 | 5.6£27.3 | 89.0+7.3 | 100.5+6.4 | 94.0+2.2
121| Malathion 187.243.4 | 130.624.3 | 139.7£2.1 | 122.2£3.9 | 105.624.9 | 100.0£8.9 | 98.2£0.7 | 89.3+9.0
122 Mecarbam 119.5£1.8 | 103.944.1 [ 116.3£3.4 | 102.9£3.3 | 112.845.3 | 104.9£5.6 | 129.4£7.7 | 84.716.0
123| Mepanipyrim 96.8+8.7 | 103.3£5.7 | 109.7£5.0 | 102.4+3.8 | 53.1£2.1 | 58.7+4.5 | 55.3+7.2 | 55.3%1.2
124| Metalaxyl 16.849.9 | 24.0£10.3 | 6.4+45 | 8.6+2.3 | 8.0£9.9 |12.0£15.3|11.9£17.5| 11.1+4.0
125| Methidathion 110.843.2 | 71.6£9.6 | 93.3£11.8 | 77.248.2 | 73.6£10.0 | 93.7£2.3 | 73.7£3.1 | 86.9£1.7
126| Methoxychlor 107.7£104| NR 97.142.4 | 111.9£2.3 | 104.1£3.8 | 100.5+2.8 | 91.3£3.3 | 104.5+8.3
127| Metobromuron 11.8+4.1 | 36.74£23.3 [105.1£19.3| 86.0£9.4 | 96.4£4.9 | 119.445.2 | 100.8£3.8 | 91.3£1.8
128| Metolachlor 65.6£28.6 | 51.3£4.0 | 75.5£2.6 | 71.1£11.2 | 80.6£2.3 | 92.7£1.2 | 74.946.6 | 90.9£0.3
129| Metribuzin 26.8111.9 | 125.0£2.4 | 23.6£8.7 | 62.6£1.5 | 45.8112.5| 53.849.4 | 15.6+16.5 | 22.9£16.1
130| Mevinphos NR NR 12.316.2 | 11.8£3.0 | 12.316.2 | 21.9£0.8 | 21.9£1.4 | 22.2+1.0
131| Molinate 88.246.6 | 86.5£2.0 | 58.2£26.7 | 42.3+44.2 | 31.242.9 | 91.8£28.3 | 107.6+3.4 | 97.0£3.5
132| Myclobutanil 39.5+3.0 | 4.617.2 |11.8£16.4 | 10.3+4.9 | 17.748.1 | 4.9£10.0 | 6.2+2.4 | 12.843.9

“NR, Not recovered.
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133| Napropamid 73.8£12.2 | 30.6£12.5 | 37.04£25.6 | 24.0£14.0 | 55.8+9.7 | 45.2£10.2 | 51.7£13.2 | 39.848.7
134| Nonachlor 89.1£0.8 | 73.245.3 | 104.4£2.3 | 109.5£2.1 | 109.845.9 | 109.318.8 | 110.8£5.5 | 83.3%£5.0
135| Nuarimol 11.4+34.8 | 7.445.8 | 3.5476.7 | 1.4+25.6 | 2.8486.8 NR NR NR
136 Ofurace NR NR | 16.3£26.2 | 31.1421.3 | 19.2£22.4 | 58.942.3 | 46.245.9 |102.4+4.9
137| Oryzalin 4.317.7 | 21.926.4 | 53.3£2.2 | 50.6+0.2 |53.3116.7 | 56.6£11.2 | 40.4£3.1 |59.8£15.3
138| Oxadiazon 102.744.0 | 131.5£4.8 | 100.242.7 | 102.0£4.1 | 97.0£6.9 | 89.1£0.6 | 81.5£2.6 | 97.3t4.4
139| Oxadixyl NR NR NR NR NR  [146.6£14.5| 106.3£2.2 | 107.1£2.1
140| Oxyfluorfen 77.2£2.3 | 99.240.9 | 126.7£4.9 | 134.247.9 | 137.3£6.1 | 136.1£7.8 | 102.646.0 | 96.3£2.8
141} Paclobutrazole NR 78.2£37.2 | 109453 | 5.0+6.9 NR NR 2.0£1.7 |27.5£20.6
142| Parathion 158.7£3.4 | 124.022.4 | 112.8+4.5 | 127.124.3 | 119.3£2.4 | 111.0£0.9 | 103.1£4.7 | 113.9£1.6
143| Penconazole NR NR 49£72 | 4.0+41 | 51133 | 684475 | 73.3+4.9 | 74.8455
144| Pendimethalin 105.945.1 | 83.7£7.6 | 81.1£3.9 | 82.5+1.5 | 81.9£4.9 |113.91£1.9 | 93.0£1.7 | 104.1£3.3
145| Permethrin 96.8£10.3 | 67.1£15.0 | 109.4£5.9 | 105.2+2.7 | 113.545.1 | 57.0£13.3 | 47.7£3.9 | 59.846.0
146| Phenthoate 146.56.2 | 156.749.0 | 104.4£7.8 {109.7£10.1| 109.1£8.8 | 65.0£18.2 | 55.2+0.8 | 94.2+11.8
147| Phorate 150.3£1.1 | 93.4£14.5 | 56.4+22.6 | 64.3£11.0 | 67.0+35.3 | 111.4+1.0 | 79.5x1.5 | 76.2£0.4
148| Phosalone 90.1£8.5 | 87.249.6 | 93.248.2 | 71.5+8.5 | 84.3£13.7| 78.319.5 | 84.9£5.8 | 90.913.6
149| Phosmet 92.4£9.2 | 76.2£13.0| 102.8£5.6 | 94.5£1.7 | 99.244.3 | 92.4£4.4 |69.9£10.8 | 102.4£6.4
150| Phosphamidon NR 116.3+2.3 | 22.1+24 | 20.5%1.1 | 20.6+0.4 | 12.3£4.4 | 15.1+0.6 | 16.4£3.1
151| Piperophos 78.6£0.9 |35.8113.9| 68.6£7.2 | 69.820.1 |50.5£36.3|100.1£4.6 | 85.2£5.8 | 91.8+2.9
152| Pirimicarb 13.645.7 | 24.3£59.6 | 2.0£0.0 | 1.747.3 | 1.746.0 NR NR NR
153| Pirimiphos-ethyl 95.9£16.6 | 104.74£5.6 | 102.314.4 | 92.9+4.4 | 60.4£4.7 | 108.617.6 | 88.3£7.9 | 89.4%3.6
154| Pirimiphos—methyl | 148.3£2.3|89.5£11.8 | 82.6£1.4 | 86.1£1.1 | 70.2+12.9 | 122.3+1.2 | 95.9£2.2 | 99.3£0.6
155| Pretilachlor 68.114.4 | 73.120.6 | 103.645.3 |118.1£10.2| 91.0£1.5 | 64.6£10.2 | 110.9£9.1 | 111.6+7.0
156| Prochloraz 3.7£14.4 | 5.0£17.7 | 93.0£2.8 | 94.243.3 | 88.542.5 | 64.2£4.2 | 59.2+0.9 | 87.616.5
157| Procymidone 94.0£3.6 | 118.7£5.6 | 127.5£1.3 | 118.942.3 | 114.4£45| NR NR NR
158| Prodiamine 106.0£1.0 | 116.9£6.8 | 104.9£3.1 | 102.0£4.5 | 113.8£0.9 | 109.5+5.8 | 107.0£6.6 | 70.8+£16.4
159| Profenofos 135.14£9.4 | 154.243.6 | 108.748.5 | 92.3£21.9 | 105.14£8.7 | 87.4£7.5 | 110.9£3.7 | 106.1£9.9
160| Prometryn 86.4£7.6 [ 92.9£10.9| 91.9£7.0 | 83.1£5.6 | 36.9+4.8 | 109.2£9.6 | 97.6£7.8 | 85.3£11.0
161| Propamocarb-HCl | 52.7£11.4 | 67.2£16.4 | 10.81£22.8 | 8.52£0.8 | 9.045.6 | 7.5£13.8 | 8.0£19.2 | 11.8£13.5
162| Propanil 90.2£24.3 1 96.3£22.3 | 12.4£3.7 | 80.9£7.0 | 78.247.3 | 83.2£2.3 | 71.9%4.3 | 75.8£1.3
163| Propiconazole NR  |67.8434.9| 7.74£12.2 | 6.0£14.7 | 6.248.0 | 52.9£4.2 | 30.0£6.3 | 28.5£2.0
164| Prothiofos 87.3£4.8 | 86.7£3.6 | 114.8£5.0 | 101.7£0.8 | 109.1£6.0 | 103.5£9.1 | 83.246.7 | 77.244.1
165] Pyraclofos NR 92.5£6.9 NR NR NR 73.4+4.2 | 76.947.2 | 35.2430.4

“NR, Not recovered.
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166| Pyrazophos 81.7£19.0 | 108.1£5.3 | 123.7£1.1 | 123.6£1.7 | 116.5+1.4 | 64.011.2 | 60.8£1.4 | 73.2+2.4
167| Pyrazoxyfen 126.3£10.9| 36.8£22.5| NR NR NR  [49.2£10.3| 38.0£9.3 | 72.3£6.6
168| Pyributicarb 84.4£3.3 | 117.946.4 | 115.6£9.1 | 107.9£2.5 |109.0+11.8| 96.9£0.1 | 95.840.4 | 108.5£3.2
169| Pyridaben 82.2£7.1 | 71.0£10.8 | 131.1£1.6 | 125.74£5.9 | 132.848.4 | 77.2£9.0 |66.2£47.9 | 87.6£17.9
170{ Pyridaphenthion NR NR NR 17.246.6 NR 15.442.1 | 27.243.1 | 24.0£74
171| Pyroquilon NR NR |188.811.8| 2.8454 NR | 111.8+2.8 | 112.345.2 | 108.8%4.5
172| Quinalphos 96.7£5.7 | 97.4£7.9 | 101.745.7 | 97.4£15.1 | 58.1£6.0 | 117.117.4 | 94.3£9.5 | 70.9£2.0
173| Quintozene 139.546.1 | 162.9£7.8 | 56.1£1.1 | 36.1£12.3 | 36.6£5.8 | 89.4+0.9 | 106.4£5.0 | 115.145.5
174| Simazine 36.9£5.8 | 75.940.9 | 15.3£9.5 | 5.9£26.0 | 8.748.3 |71.7£14.5(19.9£11.7| 70.5£8.0
175| Simetryn 55.1£3.9 | 70.2£15.1| 31.243.9 | 6.7£21.3 | 6.0£17.0 | 75.2£0.0 |39.3£17.9|63.4£11.2
176| Terbuconazole NR NR 19.8+15.2 | 51.3113.8 | 43.4£7.0 | 21.1£3.4 | 17.844.0 | 12.748.3
177| Tebufenpyrad 67.1£0.2 | 71.020.2 [126.6£10.2| 119.7£3.7 {115.5£11.4| 100.314.5 | 105.1£2.7 | 83.3£11.3
178| Tefluthrin 85.2£5.0 | 86.7£1.5 | 98.9x1.1 | 80.0£0.3 | 94.545.9 | 127.6£2.0 | 105.2+3.7 | 75.4+17.2
179| Terbufos 186.8+2.3 | 135.14+4.6 | 68.4£12.3 | 78.0£85 | 72.547.8 | 13.8+1.4 | 10.7£1.5 | 9.7£17.6
180| Terbuthylazine 82.2£1.1 | 54.148.4 | 80.244.7 |68.8£25.9 | 73.1£20.7 | 97.24£3.2 {109.6£10.4| 118.0£0.7
181| Terbutryn 94.6£15.3 | 123.6£7.2 | 91.546.1 |103.4£9.0 | 72.2421.5 | 111.8£3.9 | 105.246.3 | 60.945.2
182| Tetradifon 78.9£1.8 | 21.248.9 | 118.311.1 | 112.7£1.9 | 124.1£1.1 | 81.4£6.2 | 65.0£8.5 | 73.7£13.8
183| Thifluzamide 101.9£11.1| 68.3£13.0 | 18.4421.1| NR  |19.5£17.0| 85.5%3.7 | 76.1£12.3 | 67.9+4.6
184| Thiobencarb 118.8+1.1 | 107.847.7 | 135.7£3.6 | 104.3£5.0 [115.0£10.7] 104.6£5.0 | 130.946.2 | 81.2+8.3
185| Thiometon 34.0£5.1 (129.5%11.4| 39.8£1.8 | 85.1£12.7 | 66.0£6.6 | 95.4+3.3 | 91.4£1.7 |111.4£14.3
186 Tolclofos—methyl | 141.1+1.4 | 85.1£13.8 | 96.3£3.3 | 80.9+7.6 | 81.5£7.7 | 103.30.5 | 80.8£1.0 | 82.8+1.3
187| Tolyfluanid 35.915.1 |127.4£11.6{ 132.0£6.1 | 132.1£3.4 | 138.4£9.1 | 148.815.9 | 112.5£7.5 | 102.3£0.0
188 Tralomethrin 86.8£5.9 | 77.5£5.4 | 129.74£2.3 | 131.9£2.3 | 146.6+7.6 | 34.74£37.5 | 20.1£17.3 | 51.6£15.6
189| Triadimefon NR | 141.624.6 | 57.845.5 [40.0£36.0 | 30.9+1.4 | 72.1£9.7 [ 103.747.3 | 51.1£0.0
190| Triadimenol NR NR 22.616.8 | 23.4127.6 | 21.7£20.4 | 29.619.6 | 32.843.2 | 14.7£14.3
191| Triazamate 48.8£11.6| NR 36.9£9.0 | 13.549.6 | 16.8+4.2 | 82.5£0.5 | 92.244.9 | 90.7£17.7
192| Triazophos 101.0£4.0 | 77.7£13.4 | 88.65.6 | 65.8£8.8 |79.0£17.6 | 75.145.3 | 75.1£3.0 | 80.3+3.8
193| Trichlorfon 37.3£12.8101.1286| NR NR NR NR NR NR
194| Triflumizole 87.0£9.8 | 87.317.4 | 12.5+19.5| 74£1.2 | 7.247.9 | 88.8£6.6 | 73.748.0 | 73.3£2.4
195| Trifluralin 85.1£7.3 | 80.314.1 | 101.1£9.7 | 84.5£10.6 |119.4£13.3| 136.6£2.5 | 119.245.7 | 60.248.1
196] Vinclozolin 77.0£1.8 | 99.8+2.4 |109.243.6 | 115.0£4.1 | 115.246.3 | 151.7£7.1 | 113.316.4 | 84.9£9.5

*NR, Not recovered.
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1 | Acephate NR NR NR NR NR NR NR NR
2 | Acetochlor 91.2£11.7 | 92.5£8.3 | 109.024.2 [100.6£10.7| 114.3+1.9 | 95.6£10.6 | 96.2£4.6 | 93.8£11.8
3 | Acrinathrin 94.4£6.9 | 77.945.1 | 102.9£4.3 | 93.4£9.8 | 106.9£6.4 | 75.9£5.7 |89.2£11.3 | 78.244.0
4 | Alachlor 90.4£9.7 |99.7£17.8 | 106.645.0 | 113.3£2.6 {118.0£11.5] 94.0£1.8 | 104.4£1.9 | 108.4+2.2
5 [Aldrin 82.8£8.8 | 85.6£4.5 | 79.3£3.8 | 90.3£1.8 | 85.047.4 | 80.1£3.5 | 70.8£5.9 | 76.7+4.8
6 | Amitraz NR NR 29.9£4.9 | 38.246.1 | 41.8£152| NR 54.0£1.1 NR
7 | Anilazine 82.2112.5 | 85.62£8.3 | 39.6£17.0 | 26.5£3.3 | 55.0£12.5 | 85.0£18.6 | 72.4£17.0 | 54.6£11.9
8 | Anilofos 62.1£5.8 | 77.9£7.6 | 64.745.9 | 75.546.0 | 74.645.3 | 75.1£8.3 | 84.4£18.5| 93.246.0
9 | Azinophos—methyl | 114.3£3.3 | 103.545.7 |102.5£19.4| 81.8£20.2 | 70.743.1 | 91.9£10.4 | 102.5+2.3 | 65.1£0.5
10 | Benfluralin 79.4%4.8 | 73.243.6 | 91.8+4.0 | 91.1£8.3 | 113.7+3.3 | 83.0£6.3 | 97.547.2 | 106.6£2.2
11 | Benfuracarb 28.1£5.7 [36.1£13.5| 6.7£1.3 |425£16.7| 39.6+£3.9 | 70.6£104| NR |61.4£119
12 | BHC (Total) 106.8£14.5 90.6£9.1 | 53.4£22.7 | 57.6£2.1 |64.1£19.4 | 81.1£16.1 | 79.4£4.8 | 87.9+2.5
13 | Bifenox 92.7£4.3 | 90.911.1 | 64.2£1.7 | 72.516.7 | 80.3£8.2 | 84.0£2.6 | 67.6£2.3 | 78.9£15.2
14 | Bifenthrin 92.3£8.3 | 79.545.2 | 71.8+4.7 |57.0£16.0 | 93.4+7.8 | 71.2£0.2 | 60.6£3.9 | 74.4£13.1
15 | Bitertanol 61.846.3 | 36.9£1.6 | 14.0£3.2 | 14.143.4 | 18.5£0.8 NR NR NR
16 | Bromacil NR NR 76.211.1 | 93.917.1 | 72.242.1 | 48.216.8 | 42.2£0.4 | 49.0+3.4
17 | Bromopropylate 82.1£8.2 | 87.048.1 | 82.645.7 | 78.2£13.5| 75.617.2 |102.3£18.4| 112.5£1.5 |105.7£16.9
18 | Buprofezin 85.0£11.5 | 87.3+11.0 | 107.5£6.4 | 100.8+1.1 | 99.242.8 |138.1£17.3| 88.743.5 | 138.9£3.3
19 | Butachlor 81.914.9 | 97.3£25.8 NR NR NR 74.7£3.1 | 92.316.0 | 90.245.1
20 | Captafol 80.1£18.1 [ 90.6£17.0 | 70.4£3.0 | 75.1x2.4 | 74.7£4.9 | 82.612.6 | 71.2£10.2 | 56.3£0.9
21 | Captan 88.8£9.0 | 83.4£4.3 | 71.4426 | 81.9£3.2 | 77.849.8 | 66.5£8.8 [99.9£11.3 | 89.4£11.0
22 | Carbophenothion 75.3111.9 | 75.2+£11.6 | 98.3£9.8 | 85.84£9.1 | 78.3£5.9 | 55.116.4 | 79.3£6.3 | 46.5+1.8
23 | Carbosulfan 37.845.4 | 55.1%2.5 | 2.620.7 |51.3£11.8 [ 55.3%£13.0| 83.8+£2.5 | 90.1£8.3 | 89.5+9.2
24 | Chinomethionat 85.6£4.4 | 79.914.4 | 91.3£9.8 | 94.246.0 | 97.042.7 | 98.7£5.6 | 94.6£6.4 | 95.444.9
25 | Chlomethoxyfen 90.4£9.3 | 86.8+5.0 | 71.314.9 | 74.4£13.5 | 84.849.1 | 84.742.3 | 76.3£3.3 | 79.849.4
26 | Chlorfenapyr 81.0£13.0 | 80.7£7.1 | 71.8%1.9 | 76.8+10.5| 79.1£9.0 | 87.0x1.6 | 73.6£7.2 | 86.6+4.0
27 | Chlorfenvinphos 73.145.3 | 75.844.5 | 105.319.7 | 95.946.0 | 94.1£5.6 | 90.545.0 | 107.3£3.2 | 74.48.1
28 | Chlornitrofen 85.0£6.9 | 86.9£1.9 | 70.2£3.4 | 74.318.7 | 77.2£4.6 | 83.2+0.8 | 74.3£2.2 | 83.1+3.2
29 | Chlorobenzilate 73.0+12.1| 71.3£3.2 | 86.4£18.1 | 71.0+4.4 | 85.5£18.6 | 70.9£3.7 | 70.943.6 | 71.0£0.2
30 | Chlorothalonil 84.4£16.6 [101.1£38.9|107.8£12.3| 107.0£3.7 | 77.6+3.4 | 89.2£7.8 |89.0£12.4 | 95.4£0.8
31 | Chlorpropham 64.811.4 | 64.420.8 | 87.4+10.8 | 68.4£6.5 | 94.242.6 | 88.1£2.3 |126.4+11.4| 87.9£12.8
32 | Chlorpyrifos 112.4£10.5| 92.65.4 | 102.1£6.9 | 109.7£7.1 | 108.313.1 | 108.1£8.0 | 102.9+0.2 | 106.4£2.5
33 | Chlorpyrifos—methyl| 85.0£15.3 | 92.0£6.5 |94.1£11.9 | 95.944.8 | 84.6£8.6 | 101.9+1.8| 95.64£2.2 | 97.6£6.0

*NR, Not recovered.

- 100




5 1okl ok sk 3as 2 24 (AF)
S| S (H T+ EFHX

W E ST Tee el e | 4 [ [
34 | Cyfluthrin 71.2£13.1 1 83.3213.0| 72.1£5.0 | 82.228.6 | 98.6£1.9 | 73.7x1.8 | 68.4£11.9| 54.318.4
35 | Beta-cyfluthrin T4.814.3 | T74x4.1 | 77.7£79 | 80.1x4.7 | 76.0£1.3 | 44.0£2.8 | 55.9x17.1| 33.614.5
36 | Cyhalothrin 77.8£2.9 |82.2124.6 | 62.4£0.6 |73.4£14.1| 78.849.8 | 83.9£0.2 | 64.8£7.1 | 51.2£10.8
37 | Lambda-cyhalothrin| 75.614.4 | 73.5%6.7 | 71.4£6.1 | 87.315.7 | 84.2%6.3 | 67.8£10.6 | 86.4+19.9 | 99.4£17.4
38 | Cypermethrin 92.0£13.8 | 99.948.5 | 99.6£1.9 | 97.4%£5.9 | 100.8£2.3 | 70.5£0.1 | 68.04£9.5 | 61.2£14.3
39 | Alpha—-cypermethrin| 94.9£22.9 | 88.3£16.0 [124.6£14.0] 118.9£7.7 [121.1£11.5| 59.1£0.7 |67.1£13.5 | 70.5£19.4
40 | Zeta—cypermethrin | 82.1£4.1 | 79.244.9 | 84.3£1.7 | 85.216.6 [213.6£88.5| 89.7£1.1 | 48.814.0 | 77.2£15.2
41 | Cyproconazole 16.5+1.0 | 184434 | 54409 | 52403 | 9.5+1.7 NR 68.419.5 NR
42 | Cyprodinil 98.1£8.4 (102.9£12.4] 88.0£10.8 | 79.3£11.3 | 64.4%4.3 | 111.4x2.8 | 105.3£7.2 | 121.3+6.7
43 | p,p~DDD 84.0£7.8 | 74.3£3.9 | 77.748.2 | 9L.145.7 | 78.9489 |107.9£7.3 [120.8+16.3|122.5£23.3
44 | p,p~DDE 77.0£4.6 | 78.6£7.8 | 72.6£7.0 | 73.2+4.7 | 715424 | 74.7£8.1 | 67.8£1.7 | 76.9£15
45 | Deltamethrin 83.5£9.8 | 75.5£2.9 | 89.1£39 | 92.3£1.9 | 87.311.6 | 92.0£5.3 | 89.8£1.6 | 92.8£2.6
46 | Demeton—-S-methyl | 92.248.1 | 84.6+£3.5 | 32105 | 4.1£04 | 19.5%3.6 | 74.0£4.8 | 70.1£8.7 | 75.144.5
47 | Diafenthiuron NR NR 8.0£1.5 NR NR 38.5%5.8 NR NR
48 | Diazinon 109.7£12.8| 96.3£18.5 | 91.5+1.5 | 85.0£1.1 | 80.0£1.6 | 83.8£3.0 | 90.8£1.5 | 96.3£10.4
49 | Dichlobenil 71.2£5.2 | 76.2+2.9 | 78.748.3 | 73.3£3.9 | 91.0£2.9 | 96.0£7.5 | 93.7£0.7 | 100.7£9.3
50 | Dichlofluanid 96.3£4.3 | 71.5£27.3| 99.846.2 | 96.1£3.7 | 86.314.8 | 79.6£1.7 | 84.7£2.2 | 88.046.5
51 | Dichlorvos 73.5£5.5 [89.3111.8 | 90.5£1.5 | 81.4+9.1 | 103.045.3 | 93.8+6.4 [118.1£18.2| 111.8£3.1
52 | Diclofop—methyl 118.5118.3] 78.6+14.4 | 91.746.1 | 98.1+4.1 | 107.317.4 | 49.617.6 | 71.71£41.1 | 82.0£14.6
53 | Diclomezine NR NR 110.6+1.4 | 114.4£8.7 | 112.4£1.1 | 67.247.3 | 71.0£13.3 | 68.615.6
54 | Dicloran 82.0£10.7 | 89.149.2 | 83.0£7.0 | 77.6£1.0 | 91.1£6.4 | 89.846.2 | 90.5+0.6 | 90.9£11.4
55 | Dicofol 90.9£9.0 | 87.2£6.9 | 99.3£3.4 |103.7£2.7 | 104.2£8.0 |107.8£16.2| 100.3£5.5 |107.7£12.8
56 | Dieldrin 76.1£16.3 | 80.6+9.0 | 77.3£0.9 | 71.1£0.5 | 72.2£1.6 | 73.7£3.1 | 71.6+1.1 | 70.8£0.0
57 | Diethofencarb 93.9£3.3 [105.2+12.2| 80.045.5 | 75.5£10.0 | 75.5+4.4 | 54.4£0.3 | 65.446.7 NR
58 | Difenconazole NR NR | 1494129 24.6488 [236£13.9| NR NR NR
59 | Dimepiperate 53.1£0.4 | 31.748.8 | 97.3£8.0 | 98.843.9 | 93.045.1 | 81.4£0.3 | 101.9+0.6 | 65.1£0.1
60 | Dimethametryn 78.3£6.9 | 47.614.6 | 89.247.8 | 87.3£3.6 | 87.614.7 NR NR NR
61 | Dimethenamid 84.7£8.3 | 88.915.5 | 94.545.6 | 116.314.7 | 105.6£2.5 |115.8+13.4{108.0£13.9| 94.2+1.7
62 | Dimethoate 22.5£2.2 | 15.0£3.6 | 2400 | 24£00 | 23+0.1 | 12.7£0.8 | 6.1£0.6 | 13.3£7.3
63 | Dimethylvinphos 51.0£2.2 | 59.0£6.5 | 73.2£7.0 | 70.7£1.8 | 75.1£2.8 | 86.2+3.0 | 96.4£2.0 | 95.9£1.9
64 | Dinocap 58.8110.9 | 24.6+3.7 | 72.5%4.8 |83.7£14.8 | 93.418.8 | 85.2£0.3 | 90.0£7.8 | 82.6£3.1
65 | Diphenamid 49.946.8 |33.1£10.4 | 71.8+4.4 | 91.6£3.6 | 90.819.8 | 74.4£9.7 | 85.6+1.0 | 79.7£1.4
66 | Diphenylamine 110.8+4.3 | 92.9£19.3 | 94.1£15.8 | 104.4£9.4 | 76.244.5 | 95.5+13.4 | 113.9£3.7 | 86.2+3.2

“NR, Not recovered.
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67 | Disulfoton 11.4£1.7 | 26.646.1 | 71.0£9.9 | 95.7£7.9 | 88.4+4.7 NR NR NR
68 | Dithiopyr 85.0£6.7 | 83.6+13.5| 75.844.6 | 80.645.5 | 83.4x1.1 | 87.5+0.4 |110.4£8.5|88.0£13.8
69 | Edifenphos 83.1£6.5 | 90.314.9 | 98.4£9.0 | 86.6£9.2 | 84.5+13.2 | 86.7£7.4 | 76.312.2 | 62.944.8
70 | Alpha—-endosulfan 87.219.5 | 84.220.7 | 70.1£1.9 | 75.313.8 | 72.2£1.7 | 63.1£2.2 | 79.6£5.7 | 78.5+4.1
71 | Beta—endosulfan 63.4£7.2 | 76.4+4.8 | 99.5£3.8 | 67.6£1.9 | 77.749.6 | 73.0£2.7 | 78.248.3 | 82.7+13.9
72 | Endosulfan-sulfate | 70.5+5.0 | 72.0£7.4 | 71.0£2.1 | 70.6+£1.0 | 70.5£1.4 | 745%7.2 | 73.442.0 | 71.6%2.2
73 | Endrin 93.0£14.3 | 90.048.5 | 83.8£8.8 | 88.6£5.3 | 82.9£2.2 | 70.1£5.2 | 78.149.8 | 78.9£10.6
74 | EPN 83.8£16.3 | 88.549.6 | 75.8+4.9 | 79.9£9.6 | 75.5+1.2 | 80.7£3.5 | 123.7£1.9| 71.8+4.5
75 | Esfenvalerate 84.615.8 | 74.612.6 | 73.445.7 | 70.848.8 | 72.244.9 | 71.748.3 | 72.549.4 | 79.3£11.7
76 | Esprocarb 99.6£17.7195.1£10.4 | 81.845.3 | 85.0+0.6 | 79.6+2.3 | 75.5£0.5 | 84.3+3.1 | 83.5%3.8
77 | Ethalfluralin 72.6£3.2 | 82.0+0.8 | 90.4£7.7 | 76.7£8.6 | 102.0£5.2 | 84.5£3.6 | 76.840.7 | 71.548.3
78 | Ethion 95.6+8.8 |87.4+14.2 | 93.8£6.5 | 91.445.2 | 92.944.1 | 63.8£3.7 | 89.3+0.5 | 75.0£2.5
79 | Ethoprophos 785£3.8 | 83.0£7.2 | 99.3£0.8 | 91.7£1.7 | 82.243.3 | 86.8£0.1 | 94.5£3.1 | 89.5+17.2
80 | Etoxazole 78.6114.9 | 77.2£2.2 | 73.716.4 | 77.0£5.9 | 68.5£3.2 (144.8115.1] 120.4£2.5 |158.6+14.5
81 | Etridiazole 71.5£5.7 | 85.5%5.5 | 80.243.2 | 78.7£6.3 | 90.5+3.7 |121.2£13.3119.1£10.4| 111.0£1.3
82 | Etrimos 100.5+13.7| 87.3£9.8 | 88.4+2.7 | 83.1£0.9 | 77.520.9 | 80.6£0.1 | 95.2£0.6 | 95.6+7.6
83 | Fenamiphos 13.4£1.0 | 9.5£1.3 NR NR NR 39.5+0.8 NR NR
84 | Fenarimol 28.9+4.6 | 18.316.1 | 2.2+£1.1 | 5.0+0.7 | 14x1.0 | 73.5+2.4 |71.0+14.6 | 55.8+11.9
85 | Fenazaquin 94.3£4.9 | 86.3£7.5 | 71.9£2.0 |63.3£12.8 | 70.7+3.4 | 72.2£17.2 | 80.2£3.1 | 102.5£6.7
86 | Fenclorim 78.6£10.3 | 86.5£12.2 | 77.6£9.0 | 87.0£6.3 | 90.248.0 | 82.2£0.7 | 89.3+3.3 | 88.9£9.9
87 | Fenitrocarb 86.4£2.5 | 89.7£5.8 | 87.9£1.5 | 86.7£1.3 | 90.6+2.3 |108.8£10.1| 93.5£6.6 |106.4£19.1
88 | Fenitrothion 96.4£7.5 | 90.5£6.5 | 107.345.2 | 103.8£2.0 {118.9£11.2| 104.1£3.3 | 97.9£4.2 |103.2£12.9
89 | Fenobucarb 85.0£9.0 | 96.4£21.1| 97.3£5.5 | 91.5£0.7 | 81.142.0 | 61.5£2.2 | 123.6+2.8 | 101.7£0.4
90 | Fenpropathrin 103.9£11.3| 95.448.2 | 70.3£3.7 | 78.445.1 | 92.5482 | 86.4£1.1 | 63.4+2.1 |79.8+17.4
91 | Fenthion 116.519.0 | 94.5£15.2 | 80.242.9 | 99.4£4.8 | 95.7+4.1 |88.2+12.9 | 96.2£0.5 | 80.9+4.3
92 | Fenvalerate 98.748.4 [ 120.1£7.8 | 115.1+2.1 | 113.5£3.8 | 110.5+1.4 | 80.615.7 | 77.7x12.5| 61.013.6
93 | Fipronil 77.1£4.5 | 82.2£10.1| 73.3£3.0 | 79.4£7.1 | 83.1£1.5 | 97.3£0.7 | 74.7£0.9 | 84.548.3
94 | Fluazinam 97.7£6.5 | 96.6+12.7 | 108.5+4.8 | 105.9£1.8 [105.8£13.4| 86.7£1.6 | 95.9£1.0 | 97.0+4.3
95 | Flucythrinate 95.7£18.2 | 72.9£4.1 | 92.646.9 | 90.1£1.2 | 89.7£4.3 | 81.4£11.5 | 87.8+11.6 |104.0£11.2
96 | Flufenoxuron NR NR 37.045.8 | 39.148.4 |32.3£11.3 | 59.214.6 NR NR
97 | Fluoroimide 11.4£1.7 | 32.5£11.3 | 34.9£15.1 | 27.5%13.3 | 65.9£19.7 | 36.0x12.1 | 65.5£11.7 | 61.1£5.4
98 | Flusilazole 33.6£8.4 | 55.7£3.9 NR NR 3.5%0.8 | 52.043.7 | 116.3£8.5 | 101.7£6.5
99 | Flutolanil 88.2£16.7 | 84.345.2 | 73.14£3.6 | 75.7£4.7 | 74.5+4.5 |103.7£15.5(133.7£34.4| 81.743.4

“NR, Not recovered.
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100 Fluvalinate 104.5£12.0 91.14£8.9 | 95.745.3 | 94.4£3.6 | 89.6£3.1 | 79.945.5 | 83.4%5.6 | 80.2+17.1
101{ Folpet 52.8£2.5 | 46.9£7.1 | 74.945.8 | 86.9£4.8 | 84.244.4 | 85.4£2.6 | 72.546.7 | 83.74£3.7
102{ Fonofos 96.7£3.8 |109.5£4.0 | 107.6£6.9 [101.5£15.4{102.2¢11.8| 92.8£1.0 | 102.945.0 | 99.8+1.1
103| Fosthiazate 11.9+1.5 | 185428 | 42402 | 4.240.3 | 7.1£1.0 | 44.5+2.7 | 42.6£1.1 | 33.564£7.8
104| Fthalide 79.8£5.8 | 82.1+4.5 | 82.948.3 | 84.0£5.7 | 86.8+3.9 |93.6£19.4 | 108.546.9 |101.0£13.3
105| Furathiocarb NR NR 62.1£10.2 | 74.2+74 | 68.518.6 | 73.8+4.8 | 104.820.5| 99.9£3.8
106| Halfenprox 90.5£14.3 | 82.8£13.8 |146.3+11.4(152.7£10.8| 172.8+1.7 | 63.313.8 | 87.0£2.0 | 61.8£11.6
107| Heptachlor 78.812.4 | 88.748.7 | 79.4%£4.8 | 80.012.1 | 88.2£8.1 | 86.0£10.8 | 83.4£10.1 | 79.9£5.5
108| Heptachlor-epoxide | 78.2£5.8 |83.0£11.4 | 78.248.8 | 83.3£6.4 | 90.6+4.2 | 72.9£10.2 | 71.748.1 | 68.1£6.1
109| Hexaconazole 21.9+11.3 | 9.3%1.2 NR NR NR |583%£150| NR NR
110| Hexazinone NR NR NR NR NR [45.4+3.0| NR NR
111| Imazalil NR NR NR NR NR NR NR NR
112| Imibenconazole NR NR NR NR NR NR NR NR
113| Iprobenfos 36.5£3.2 | 44.5£2.1 | 91.243.0 |86.4£10.8 | 94.2+1.6 | 92.2£1.1 |122.2£18.3| 106.748.3
114/ Iprodione 56.7£5.1 [47.6£10.7| NR NR NR 44,5%5.8 | 58.6116.5 | 58.1£26.8
115|Isazophos 84.2£16.5 | 72.242.0 | 84.7£5.7 | 90.4£2.0 | 85.045.0 | 104.4£0.9 | 97.4£3.9 | 104.5£0.5
116| Isofenphos 114.4421.9| 97.3£6.6 | 70.5+3.2 | 85.2£2.0 | 81.5+2.1 | 83.9£1.8 | 92.3£0.4 | 97.748.0
117|Isoprocarb 79.4£6.0 | 87.1£14.1| 90.848.2 | 97.3£4.8 | 92.9+1.6 | 125.8£2.8 | 124.2+4.1 | 126.0£3.9
118| Isoprothiolane 94.5£8.0 | 92.916.7 | 88.1£10.7| 89.91£7.3 | 84.0£1.5 | 87.6£3.9 | 68.5£1.0 | 49.1£18.2
119| Kresoxim-methyl 77.217.4 |94.9112.8 | 81.846.6 | 73.5+2.8 | 72.7£0.5 | 81.7£3.6 | 91.6£3.5 | 101.2+7.3
120| Linuron 86.4£12.9 [106.5£26.5| 115.4x4.1 | 126.8£1.5 |131.3£12.9| 34.0x0.1 | 44.8+4.1 | 71.1£14.4
121| Malathion 91.24£3.2 | 80.6£7.2 | 100.2£4.0 | 96.7£9.5 | 83.6+9.6 | 100.8£4.9 | 101.6+3.2 | 94.244.2
122| Mecarbam 88.4£16.7 | 98.3£3.8 | 92.0+3.6 | 94.3+2.1 | 108.948.1 | 78.7£1.7 | 90.5+1.0 | 77.6£1.6
123| Mepanipyrim 76.6£6.9 | 75.4£3.3 | 62.6£2.8 | 71.8£0.8 | 74.244.1 | 99.4£10.0 | 97.0£13.1 |100.8£17.1
124| Metalaxyl 13.512.5 NR NR NR NR  |87.4£13.8]| 77.6£2.7 | 70.9£8.0
125| Methidathion 107.2413.2| 86.1£17.2 | 110.043.2 | 104.9£8.4 | 100.316.7 | 99.5+4.8 | 98.8£1.2 | 86.8+3.5
126| Methoxychlor 86.2115.8 | 76.814.7 | 74.4+3.7 | 81.3111.6 | 73.4£5.5 |93.7£19.6 [116.3£16.0|113.7£19.6
127| Metobromuron 26.914.6 | 14.623.5 | 13.9£0.7 | 15.9£11.9 | 12.0£3.1 | 24.0£8.0 | 16.824.2 | 15.3£2.0
128| Metolachlor 82.1£12.6 [101.3+22.4| 114.9£3.7 | 86.1£8.0 | 130.5£3.0 | 82.4£11.8 | 80.5£17.8 | 81.546.4
129| Metribuzin 73.4%£7.2 | 84.913.8 | 60.6£4.5 | 70.7£1.7 | 61.3£2.3 | 58.0£1.2 | 73.0£0.7 | 71.2£3.0
130| Mevinphos 18.84£2.1 | 11.820.7 | 3.2+0.2 | 3.220.1 | 5.7+1.7 | 87.120.4 | 80.0£1.9 | 94.746.8
131| Molinate 88.317.2 | 83.5%6.5 | 78.7£2.0 | 79.3t6.1 | 77.3£7.1 | 91.1£1.5 | 96.3£5.6 | 90.5+5.4
132| Myclobutanil 33.1£0.3 | 26.144.0 | 69.1£3.2 | 20.7£11.8 | 74.3+4.9 | 36.1£L.7 | 53.4£0.4 |45.1£19.4

“NR, Not recovered.
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133| Napropamid 76.5£8.1 | 72.524.5 | 70.3£2.3 | 70.0x0.3 | 71.6£3.4 | 80.6£16.0 | 88.8%6.2 | 87.7+2.4
134| Nonachlor 78.7£3.8 | 87.2110.0 | 72.1£6.5 | 71.1x3.1 | 725%4.2 | 73.2+1.3 | 73.2£4.9 | 78.0+8.8
135| Nuarimol 144451 | 6.5£2.6 | 9.545.0 NR 54148 | 35%1.3 | 5.214.2 | 10.646.1
136| Ofurace 9.214.2 | 13.4%2.1 NR NR NR NR NR NR

137| Oryzalin NR NR 14.529.6 | 17.84£7.3 | 19.5£12.1 | 16.1£0.7 | 10.4£0.6 |14.9%12.1
138| Oxadiazon 82.6114.6 | 73.0£11.2 | 78.048.3 | 74.4£3.4 | 68.2+2.2 | 74.7£10.6 | 90.4£17.7 | 100.7£3.1
139| Oxadixyl 25.516.3 | 11.2£0.8 NR NR NR 27.7£1501 NR NR

140| Oxyfluorfen 76.5£5.4 | 72.6£1.5 | 91.6£1.6 | 74.715.2 | 85.8485 | 74.0+0.5 | 82.6£0.1 | 89.9£9.9
141| Paclobutrazole 275149 | 15,7249 | 8.710.6 | 13.1x0.2 | 9.4£0.3 | 49.1+9.6 | 57.9£2.0 | 47.6+2.7
142| Parathion 82.3£10.5 | 85.7£13.6 |111.4+17.1| 118.846.0 | 75.5£8.6 | 103.9£3.8 | 100.1+4.4 | 97.4+5.4
143| Penconazole 27.246.0 | 32.314.7 | 40.7£3.7 | 61.524.9 | 63.7£2.3 NR NR NR

144| Pendimethalin 77.5£15 | 94.6211.0 | 90.7£3.5 | 85.6£10.2 | 87.3%5.2 | 78.2+4.9 | 85.1£2.3 | 89.5£3.0
145| Permethrin 110.6£1.0 | 94.1£12.8 | 80.612.4 | 105.814.7 | 104.3£3.7 | 83.6£2.8 | 93.8+15.7 | 97.2£15.5
146| Phenthoate 92.2£14.7193.1£13.8 | 52.3+3.5 | 53.3£0.8 | 59.1£3.9 | 78.3+11.0 | 80.0£2.6 | 73.5%4.1
147| Phorate 95.44£8.8 (102.9£11.2| 98.3£3.2 | 92.8£10.9 [104.2£10.2| 98.5+0.8 | 91.5£3.6 | 85.5+4.3
148| Phosalone 92.7£7.2 | 99.74£8.5 | 76.8£7.6 | 65.7x7.5 | 77.2£5.3 | 94.8£17.2 | 94.6£3.0 | 95.1£6.7
149| Phosmet 81.8£9.7 | 72.545.2 | 85.626.4 |92.2111.4 | 90.9£7.4 | 111.524.0 | 109.0£5.3 | 83.0£14.0
150| Phosphamidon 23.812.2 | 164429 | 51+1.0 | 4.6X05 | 54%£1.3 NR 12.1£7.1 | 23.842.3
151| Piperophos 63.0£8.3 | 65.3£3.6 | 65.2£3.8 | 90.811.9 | 87.2£1.2 | 76.9£0.9 | 111.9£7.3| 98.6+1.3
152| Pirimicarb 30.0£7.2 | 23.71£2.8 | 2.5%0.5 |20.4%13.2 | 13.81£11.2|90.3£16.8 | 88.0£0.2 | 75.1£3.0
153| Pirimiphos—-ethyl 109.7£12.4| 99.9£5.0 | 71.1£3.2 | 82.0x1.3 | 77.8£1.7 | 72.3t1.2 | 86.0£2.5 | 92.7+9.3
154| Pirimiphos—methyl | 100.7£4.0 | 83.7£14.4 | 93.7£8.3 | 94.547.3 | 89.818.2 | 71.8£1.5 | 86.646.0 | 89.8+2.8
155] Pretilachlor 77.3£3.6 | 68.7£5.1 | 89.8+4.2 | 88.9£11.0 | 96.8£6.9 | 80.9£10.8 | 91.9£2.5 | 89.1+7.3
156| Prochloraz NR NR 22.7£10.9 | 26.0x14.1 | 14.0+1.4 NR NR NR

157| Procymidone 81.6£6.5 | 95.1+18.6 | 91.1£13.9 | 96.8+9.8 | 99.7£2.6 | 89.2£9.9 |81.1£10.3 | 82.1£9.0
158| Prodiamine 86.0£13.3 | 95.0£16.3 | 85.0+9.2 | 90.3£7.7 | 92.3£5.9 | 84.020.1 | 83.1£4.7 | 86.7x1.1
159| Profenofos 59.6£12.5 | 61.3£9.1 | 88.245.8 | 82.0£3.7 | 90.5£6.6 | 72.512.6 | 75.7£3.3 | 69.516.2
160| Prometryn 90.315.5 | 88.5%2.5 | 82.5+4.8 | 72.620.8 | 71.9£1.8 | 60.4+1.9 | 57.6£1.8 | 65.718.2
161| Propamocarb-HCl | 26.445.1 | 25.144.6 | 23.0£3.0 | 46.9£3.3 | 46.0+14.4 | 68.8£0.6 | 37.8+0.3 | 53.4£10.3
162| Propanil 93.849.4 | 83.448.8 | 94.1£3.7 | 91.247.1 | 121.6£3.4 | 94.9£5.2 |82.6+10.7 | 96.6£1.0
163| Propiconazole 75.848.0 | 74.1£10.4 | 9.2£1.8 | 4.0£1.4 | 74425 | 29.043.2 | 60.5£6.3 | 25.312.2
164| Prothiofos 85.619.2 | 92.1£2.7 | 72.4£1.8 | 96.245.2 | 80.1£12.9 | 81.5+4.9 [104.2£17.8| 74.310.8
165| Pyraclofos NR NR 52.6£23.8 | 58.4120.0 | 54.1+£2.0 [47.4x15.1| 41.84£3.0 | 31.720.2

“NR, Not recovered.
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166| Pyrazophos T7.617.7 | 74.918.9 | 77.7£7.0 | 87.0£14.3 | 72.0£2.2 | 95.445.0 | 94.314.3 | 102.417.1
167| Pyrazoxyfen NR NR NR NR NR NR NR NR
168| Pyributicarb 71.3£4.3 [ 90.4£12.8 | 77.6£7.0 | 88.4£9.4 | 85.248.8 | 64.0£2.5 | 64.944.0 | 73.9£16.7
169| Pyridaben 88.0£8.6 | 74.7£3.6 | 112.317.8 | 97.9£10.2 | 104.9£7.0 | 73.812.4 | 76.3£8.0 | 71.845.4
170| Pyridaphenthion 40.314.0 | 28.246.7 | 28.9£4.4 |40.2£12.1| 27.0£2.5 [103.9£12.5] 95.842.6 | 99.1£6.2
171| Pyroquilon NR NR NR NR NR 68.1£8.4 | 78.4+4.1 | 57.3£3.7
172| Quinalphos 97.6£16.9 | 95.311.3 | 71.0£3.9 | 86.2+1.1 | 80.122.7 | 79.9£0.7 | 90.9+2.7 | 95.947.5
173| Quintozene 105.7£11.7| 87.5111.2 | 89.4+3.7 | 87.546.2 | 101.0£2.7 | 76.1£9.0 | 72.4£0.4 | 78.2+1.3
174| Simazine 31.1£8.1 | 9.3£0.4 | 17.045.1 | 22.3£6.5 | 40.7£19.0 | 72.9£6.5 | 71.1£0.6 | 61.0£3.9
175| Simetryn NR NR 21.6£3.5 | 35.6£4.7 | 46.4£10.5 | 59.846.6 | 48.5+0.7 | 31.7£0.4
176| Terbuconazole 76.3£7.8 | 76.1£7.2 NR NR NR NR NR NR
177| Tebufenpyrad 78.4£3.0 | 68.9£2.6 | 67.4+11.9| 55.0£8.7 | 61.0£10.8 | 71.1£3.7 | 92.3£2.1 | 87.1+1.5
178| Tefluthrin 83.8£7.2 | 86.9£12.4| 69.5£2.2 | 77.0£3.4 | 81.1£2.5 | 63.2£2.9 | 70.1£0.5 | 66.0£2.0
179| Terbufos 90.2£9.3 | 76.5£2.2 | 95.844.6 |105.245.7 | 101.5£2.8 | 78.2£2.7 | 84.6£1.9 | 83.2£1.5
180| Terbuthylazine 83.9+4.6 |81.2+10.4 | 76.9£0.9 | 78.8%8.9 | 78.2£2.7 | 91.9£14.5 | 70.1£10.1 | 72.5£16.1
181| Terbutryn 92.5£5.3 | 95.849.9 | 88.81£16.2 | 79.745.9 | 71.1£2.1 | 14.6£10.6 | 47.2£16.8 NR
182| Tetradifon 85.414.6 | 87.5%4.1 | 714249 | 71.729.5 | 79.846.6 | 85.314.2 | 70.7£6.9 | 85.616.8
183| Thifluzamide 99.8£20.8 | 97.2£14.0 | 79.3£8.2 | 73.0£6.5 | 72.914.3 |107.2£14.6] 109.5+2.3 | 72.1£9.2
184| Thiobencarb 84.7£4.7 | 84.516.9 | 105.044.5 [107.8114.1| 91.945.6 | 76.7£10.7 | 70.1£8.0 | 78.742.4
185| Thiometon 67.418.9 | 46.31£3.5 | 67.5£14.9 | 83.114.0 | 89.9£1.1 | 62.612.7 | 84.616.4 | 73.9£1.7
186| Tolclofos—methyl 90.9£4.5 [ 100.948.2 | 97.242.5 |97.1£12.7 | 99.348.5 | 86.5£2.3 | 103.9£5.4 | 101.2£1.9
187 Tolyfluanid 79.4£4.6 | 59.5£5.4 | 87.443.0 | 78.5%3.7 | 89.243.1 | 80.5£3.8 | 86.8+3.1 | 94.0£1.0
188| Tralomethrin 114.4455 | 89.4£5.2 [ 107.949.9 | 90.74£3.3 |84.1£11.2 | 71.4+4.7 | 76.6£17.4 | 74.0£15.7
189| Triadimefon 56.316.4 |65.9£15.3 | 117.945.3 | 105.7£9.6 | 76.5£5.2 | 77.8+0.6 | 88.0£7.0 | 79.845.5
190| Triadimenol 111.947.6 |106.2+10.6| 11.1£0.3 | 30.4£13.5| 10.91£1.5 | 81.9£22.1 | 110.0£2.5 [103.5£23.8
191| Triazamate 29.8£8.0 | 30.8£1.4 | 50.246.0 | 79.846.7 | 77.145.5 | 76.0£19.1 | 99.5£5.8 | 105.8£1.0
192| Triazophos 81.6£3.7 | 96.9+4.9 | 94.6£12.0 | 95.445.7 | 94.0£15.2 | 91.3£9.5 | 95.249.4 | 72.24£2.0
193| Trichlorfon 38.416.8 | 15.6£2.2 | 54.6£10.1 | 41.4£3.1 | 41.6£1.8 | 73.243.0 | 72.1£5.9 | 74.814.8
194| Triflumizole 40.0£8.7 | 23.745.0 NR 33.3£8.6 | 22.645.7 | 50.12£10.1 | 57.0£6.3 | 52.3+1.3
195| Trifluralin 101.1£4.0 | 96.1£6.6 | 77.9£10.2 | 115.6£6.2 | 97.6£1.4 | 91.345.8 | 105.4£2.2 | 90.1£18.9
196| Vinclozolin 787454 | 749145 | 89.8£1.8 | 79.4£1.2 | 96.7+7.5 | 80.6£1.1 | 85.745.2 | 101.6£1.3

‘NR, Not recovered.
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1. 3849
FAE T ARFG AU FAE F UAE s 44 2 AHEA AE
of Mg, AE PPt B2 <E 1> gk
4§42
- Qe 2 W, 4, B A, w92, vhs, g
- Az - FF 0%, W), oo, #el, EvbE, 4 W, S5
- % AL, W, B, L%, 7HE, 7
- WA BAE 7, Wi
<E > AU ek 55
Acetochlor Acrinathrin Alachlor Aldrin Amitraz
Anilazine Anilofos Azinphos—methyl Benfluralin Benfuracarb
BHC (Total) Bifenox Bifenthrin Bromopropylate Buprofezin
Butachlor Captafol Captan Carbophenothion Carbosulfan
Chinomethionat Chlomethoxyfen Chlorfenapyr Chlorfenvinphos Chlornitrofen
Chlorobenzilate Chlorothalonil Chlorpropham Chlorpyrifos Chlorpyrifos-methyl
Cyfluthrin Beta-cyfluthrin Cyhalothrin Lambda-cyhalothrin ~ Cypermethrin
Alpha-cypermethrin  Zeta-cypermethrin  Cyproconazole Cyprodinil p,p~DDD
p,p-DDE Deltamethrin Demeton-S-methyl Diazinon Dichlofluanid
Dichlorvos Diclofop—methyl Diclomezine Dicloran Dicofol



Dieldrin
Dimethylvinphos
Edifenphos
EPN
Ethoprophos
Fenarimol
Fenobucarb
Fluazinam
Fluvalinate
Furathiocarb
Hexazinone
Isoprocarb
Mecarbam
Metribuzin
Nonachlor
Oxyfluorfen
Permethrin
Phosphamidon
Pretilachlor
Propamocarb-HCl1
Pyributicarb
Quintozene
Tefluthrin
Thifluzamide
Tralomethrin

Trichlorfon

Diethofencarb
Dinocap
Alpha-endosulfan
Esfenvalerate
Etoxazole
Fenazaquin
Fenpropathrin
Flucythrinate
Folpet
Halfenprox
Imibenconazole
Isoprothiolane
Mepanipyrim
Mevinphos
Nuarimol
Paclobutrazole
Phenthoate
Piperophos
Procymidone
Propanil
Pyridaben
Simazine
Terbufos
Thiobencarb
Triadimefon

Triflumizole

Dimepiperate
Diphenamid
Beta-endosulfan
Esprocarb
Etridiazole
Fenclorim
Fenthion
Flufenoxuron
Fonofos
Heptachlor
Iprobenfos
Kresoxim-methyl
Methidathion
Molinate
Oryzalin
Parathion
Phorate
Pirimicarb
Prodiamine
Prothiofos
Pyridaphenthion
Simetryn
Terbuthylazine
Thiometon
Triadimenol

Trifluralin
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Dimethametryn
Diphenylamine
Endosulfan-sulfate
Ethalfluralin
Etrimos
Fenitrocarb
Fenvalerate
Flusilazole
Fosthiazate
Heptachlor-epoxide
Isazophos
Linuron
Methoxychlor
Myclobutanil
Oxadiazon
Penconazole
Phosalone
Pirimiphos-ethyl
Profenofos
Pyraclofos
Pyroquilon
Terbuconazole
Terbutryn
Tolclofos—methyl
Triazamate

Vinclozolin

Dimethoate
Dithiopyr
Endrin

Ethion
Fenamiphos
Fenitrothion
Fipronil
Flutolanil
Fthalide
Hexaconazole
Isofenphos
Malathion
Metobromuron
Napropamid
Oxadixyl
Pendimethalin
Phosmet
Pirimiphos-methyl
Prometryn
Pyrazophos
Quinalphos
Tebufenpyrad
Tetradifon
Tolyfluanid

Triazophos



2. 712 2vtE 299 H (Gas Chromatographic

2.1 A% (Reagent)

2.1.1 Acetonitrile (CH3CN)

2.1.2 Acetone ((CH3)2CO)

AR B 5 mE o FE@ Aolojo} 3

& YA Fopo} wk.

2.1.3 Hexane (CgHis)

AR B 53 EE o9 F5@ Aolojo} 3

pud

& ZYsA opor ek

2.1.4 Methylene Chloride (CH:Cly)

AR B 57 mE o9 F5@ Aolojo} 3

pud

& ZYsA opor k.

216 93tHEF (NaCl)

2.1.7 U ESE (NaxSOs)

2.1.8 Lead Acetate (Pb(CH3COO) + 3H20)

219 Z+8&

Method)

(1) 95 E+% (External Standard) : A5 55
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(2) WH-3x 5% (Internal Standard) : Pentachloronitrobenzene or 4,4-Dibr-

ombiphenyl (ECD #AIth4} & 2F), Triphenyl phosphate (NPD A1 th4l & 2F)

T % N AR

2.2 & A (Apparatus) 2 7] 7] (Instruments)

2.2.1 A=A

(1) &4 7] (Cutter Mixer)

(2) EFF=&47] (Omni-Mixer)

(3) 150m¢ Bottle

(4) A8 w7] (Vortex Mixer)

(5) Az &A
1) Buchner Funnels
2) o]+ (Whatman No. 41 T+ o] ¢} E53l
3) Vacuum Pump

6) & T%7] (Water Bath)

(7) A25=7] (Nitrogen Evaporator)

P
Z

(8) Rotary Evaporator

(9) A AA & (Electric Balance)
(10) d2(N2) Gas

(11) °F=A (Spatula)

(12) A= 23S 9 Wdn

222 ZF8AAx

(1) vfold 2 78 (GC Autosampler§ 2ml)

2) 313
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223 A ¥
(1) Gas Chromatograph
(2) ECD (Electron Capture Detector)
(3) NPD (Nitrogen Phosphorus Detector)

2.3 A1 g 4uY (Experimental Method)

231 A 89 FH
(1) AaxF L HFdF oF lkgs P E7](Cutter Mixer)ol ¥ sk}, o

il
(2) =7 °F lkge W@ 247

o}
Q) #FANEE WA Z2 g A F o

o
o
=
[}
=

L=

- &

& =

o =
.

;I:‘;‘L’

o

MEoHe

2 2

\lrl

== =

o 2

o

=

@

=

=

b

[}

3

9

L

K

=g
Bt & F 2 A EE EAex] & 2R 1iadio
(4) g Ns+= 22 deste] AFS A7bA Ws BRast
232 dAe Uy
S =t B
(1) =18 Als 9F 20gS SE3 & SFFZ=27] Hell &0
(2) ==& (90ml acetone + 10ml acetonitrile =3H)E A7tk 3 EFEE3

(3) =gle A og
(4) g =dods FsA A 50met T 100me7E HX1 ez o] ¥

methylene chloride 100ml® F%2& 3t}

(B) F=F5 23] WES 5 FEF4S sodium sulfate funneloll &3AI A ©FA 7] 31
E5715 ol&dte] &virt A% HS “'4177}1] akla

6) %715 AAs I HA 525 28 F hexane 4nlE H il E3F3sto] ¥ H
HrES g8 w0

(7) F=24 7FEZ A o] hexane bmlE v E#50] 343}t A7l v, AIRE
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(8) ZFEg] Aol Hexane : CHoCly : ACN = 50 : 45 : 5 5mlE Z¢] Fo] U A

9) &=d5 AoFH7I2 w535t &iE AAE 5 hexane 2ml= Ao Wt}
o

of AY gloz AgTL

jat)
N
NS
rok
)
jur]
=
o
e
=2
ol

L E PN
(1) #0138 AR o gdmf Z3F F EFFEEA7] Jol P

=21 (90ml acetone + 10ml acetonitrile & N)E H7lst & ST F=54
7|2 3~5%%F # A st g
(3) &3FYel NaCl 10g= *H7Fshar 1/\] 1 A AT
(4) 4ZFoA 10me Al FFHA1Z1 & hexane 2ml =2 A §-ghoh,

22 7tE g A o] hexane SmlE "g] E & Fo Q‘ st A7 B, ARE
SAA Al el W=t
(8) ZIEE] Al Hexane : CHxCl © ACN = 50 : 485 : 1.5 bt E &5 Y Al

(5) F=
&

I3}
9) 822 AaBEIN2 FEo] Eu]E AAT F hexane 2nlE A o] WL},
e

A7he o vpol el Hol AW g0 LG

=
(1) 2U1% AR o 0ge ZFF T EFFELAY] Yol P

(2) =81 (90m¢ acetone + 10ml acetonitrile = N)E H7sk & EgF=5 4
=

3) TFAE 1A A & FJHAFEF7|AA FFete] FEEWE FAAIT
(4) =3 g =F4 100m2 E3} lead acetate £ 2mE H7Fsto] 108 =
5) EFAE A # oA37 Z celite WS acetone 20ml E washing g+t
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Y 31 methylene chloride 50m 2 F%5 3k},
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E571E ol &ste] it A% FE wi7hA] s =gt
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g dhol] B2t}
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7% sFete] &vlE A7 g ¥ hexane 2mlE A o] AT
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+3}o] working solutione #| %% ¥ HF=4E=Z 5 pointe] #
H] gkt

oko] standard curvei= 0.1~10 ppme] H oA ZHAslar, NPD
4+ 0.2~10 ppme] WS oA AT

(3) 10me Volumetric flaskel] & RF&dS w2 dAF st GC/ECD
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1) Injector : 260°C (Capillary Inlet)

2) Inlet Mode : Qe a @ g A& - 357 - Split (50:1)
A - 3/FA FAHE - Split (2001)

3) Column DB-5 (30mx0.25mm ILDx0.25um dp) +% ZH

DB-17 (30mx*0.25mm 1Dx0.25im dp) HEZx A

Ex 47 AYER FEF A

4) Column flow rate: 1m¢/min

N

5) Oven : QlE Y A A 0 80T (2min) — 10C/min — 2807C (10min)
A A& - 257 @ 80C(2min) — 15C/min — 200C —
7C/min — 280C (15min)

a
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ZHA - 3HA FAE 0 80°C (2min) — 10C/min —

280C (15min)

6) Carrier gas: Ny

7) Injection Volume : 1x0

8) Detector 230C
% A - I/A FAFE A= external standard®A4] 0.015 ppmchlorpyrifos 140

£ injection 0}91% o full scale deflection(FSD)9] 10% =4 HEEF A& 7]
1%

1) Injector : 260°C (Capillary Inlet)
2) Inlet Mode : Splitless (Purge time : 1.0 min)
3) Column DB-5 (30mx0.25mm LDx0.25um dp ¥ ZHH

DB-17 (30mx0.25mm 1.Dx0.25um dp) ®z% A

T 47 AYER FEF 2

4) Column flow rate: 1m¢/min

5) Oven : QA R AufAfsk - FF 0 80C(2min) —

10C/min — 280C (10min)

H}4 - afA FAHE 0 80T (2min) — 10C/min —

2807C (15min)
6) Carrier gas: QA4 He
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=
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<Fig. 1> ECD &2} Recovery Test Mixture

Peaks 1) Benfluralin, 2) Pentachloronitrobenzene, (ISTD) 3) Metobromuron, 4) Vinclozolin,
5) Fenitrothion, 6) Chlorpyrifos, 7) Tolylfluanid, 8) Pretilachlor, 9) Oxyfluorfen,
10) [i-Endosulfan, 11) Nuarimol, 12) Esfenvalerate

BT & PERTECE FREHTHE N

oz

i 1]

<Fig. 2> ECD A4 =°F Group # 1

Peaks 1) Quintozene, 2) Pentachloronitrobenzene, (ISTD) 3) Chlorothalonil, 4) Metribuzin,
5) Alachlor, 6) Dichlofluanid, 7) Penthoate, 8) Triadimefon, 9) Butachlor,
10) Profenofos, 11) Dieldrin 12) Chlorobenzilate, 13) Endosulfan-sulfate, 14) Dinocap,
15) Fenarimol, 16) Cyfluthrin, 17) Cypermethrin, 18) Fenvalerate
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<Fig. 3> ECD 44 &<k Group # 2

¥ I.E it-l"l :Ii_a .

Peaks 1) Ethalfluvalin, 2) Pentachloronitrobenzene, (ISTD) 3) Propanil, 4) Linuron,
5) Anilazine, 6) Procymidone, 7) i-Endosulfan, 8) Oxadiazon, 9) Captafol,
10) Pyributicarb, 11) Methoxychlor, 12) Anilofos, 13) Pyrazophos, 14) Flucythrinate,
15) Fluvalinate, 16) Deltamethrin

S & (TG REITRN

g BB ot BEfl.

L

i M H a B E
<Fig. 4> ECD =4t &°F Group # 3

Peaks 1) u-BHC, 2) Dicloran, 3) [i-BHC, 4) v-BHC, 5) Pentachloronitrobenzene(ISTD),
6) t-BHC, 7) Acetochlor, 8) Heptachlor, 9) Aldrin, 10) Fthalide, 11) Heptachlor-
epoxide, 12) Chinomethionat, 13) Nonachlor, 14) p,p * -DDE, 15) Endrin,

16) p,p " -DDD, 17) Diclfop-methyl, 18) Bromopropylate, 19) Cyhalothrin-lambda,
20) Permethrin, 21) u-Cypermethrin
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<Fig. 5> ECD #2414 &<F Group # 4

Peaks 1) Etridiazole, 2) Trifluralin, 3) Pentachloronitrobenzene, (ISTD), 4) Tefluthrin,
5) Dithiopyr, 6) Dicofol, 7) Fluazinam, 8) Captan, 9) Prothiofon, 10) Diclomezine,
11) Phosmet, 12) Acrinathrin, 13) Pyridaben, 14) [i-Cyfluthrin, 15) Halfenprox,
16) Tralomethrin

BN R (MEINEDS ESECTTRKLL

a T T T T T T
E 5 u b El X m

<Fig. 6> ECD =4t &<F Group # 5

Peaks 1) Fenclorim, 2) Pentachloronitrobenzene, (ISTD) 3) Prodiamine, 4) Fipronil,
5) Folpet, 6) Isoprothiolane, 7) Myclobutanil, 8) Chlorfenapyr, 9) Chlornitrofen,
10) Chlomethoxyfen, 11) Bifenthrin, 12) Fenpropathrin,13) Bifen ox, 14) Tetradifon,
15) Cyhalothrin, 16) Oryzalin, 17) zeta-Cypermethrin, 18) Imibenconazole
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Peaks

<Fig. 7> NPD ¥4 Recovery Test Mixture

1) Molinate, 2) Terbuthylazine, 3) Fenitrocarb, 4) Napropamid, 5) Triphenyl
phosphate, (ISTD)

% Recovery Test Mixture® ECD #A A B4 % 37 A&E9AS.

('d s EH-E ECD Chromatogramell %71)

MR (N, PRI FEND TR

&

H £ A

| |
.r.il. N Ny yr]

ks
b
=
i

Peaks

<Fig. 8> NPD &4 t¢ 5 Group # 1

1) Dichlorvos, 2) Demeton—s-methyl, 3) Chlorpropham, 4) Phorate, 5) Fonofos,
6) Iprobenfos, 7) Tolclofos-methyl, 8) Pirimiphos—methyl, 9) Diethofencarb,

10) Fosthiazate, 11) Pendimethalin, 12) Methidathion, 13) Fenamiphos,

14) Cyproconazole, 15) Ethion, 16) Hexazinone, 17) Triphenyl phosphate, (ISTD)
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18) EPN, 19) Benfuracarb
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<Fig. 9> NPD X4} 5F Group # 2

Peaks 1) Trichlorfon, 2) Isoprocarb, 3) Thiomefon, 4) Terbufos, 5) Pyroquilon, 6) Isazophos,
7) Chlorpyrifos—methyl, 8) Terbutryn, 9) Malathion, 10) Parathion, 11) Cyprodinil,
12) Triadimenol, 13) Buprofezin, 14) Carbophenothion, 15) Terbuconazole,
16) Triphenyl phosphate(ISTD), 17) Pyridaphenthion, 18) Etoxazole,
19) Azinphos-methyl, 20) Pyraclofos

TR T A ]

| I"‘_Ju—\__’.——l'—l—..l — ? "—':-.-

s

ﬁ E
([

<Fig. 10> NPD 4t F<F Group # 3

Peaks 1) Simazine, 2) Flufenoxuron, 3) Simetryn, 4) Thiobencarb, 5) Diphenamid,
6) Dimethametryn, 7) Mecarbam, 8) Paclobutrazole, 9) Hexaconazole,
10) Kresoxim-methyl, 11) Edifenphos, 12) Triphenyl phosphate, (ISTD)
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13) Carbosulfan, 14) Tebufenpyrad, 15) Furathiocarb, 16) Amitraz

e |

“ | I\___._ T _.._I._Jln ._.? - -“" “—Ij-[—_-—

T T T
L] k| L] E ) o L

Peaks

<Fig. 11> NPD #4th4 & <F Group # 4

1) Diphenylamine, 2) Phosphamidone, 3) Pirimicarb, 4) Fenthion, 5) Chlorfenvinphos,
6) Penconazole, 7) Dimepiperate, 8) Triflumizole, 9) Triazamate, 10) Flutolanil,

11) Thifluzamide, 12) Triazophos, 13) Triphenyl phosphate, (ISTD) 14) Fenazaquin,
15) Phosalone

Peaks

30 W T B
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<Fig. 12> NPD 4t 5 <F Group # 5

1) Propamocarb-HCl, 2) Mevinphos, 3) Fenobucarb, 4) Ethoprophos, 5) Dimethoate,
6) Diazinon, 7) Etrimos, 8) Prometryn, 9) Esprocarb, 10) Dimethylvinphos,

11) Pirimiphos-methyl, 12) Isofenphos, 13) Quinalphos, 14) Mepanipyrim,

15) Flusilazole, 16) Oxadixyl, 17) Triphenyl phosphate(ISTD), 18) Piperophos
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(Hh)
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AgFYel gt a5 =o]7] 98l AFgstH, WiacEd 90 2 BE
ANgo sd3 F=E Hlste] Ax3)

Blank Test

Laboratory method blankZ 23] o]4F HkE-&lo] HA A FolH A &

&

g 09 JEE Yk

Laboratory fortified sample

EAA R A AAS 98 Az SdFx=_AS 4L H7 gt
AxAE S AA Az H7td 5F589Y HF v LFBAx ¥
w=ob FdstA Azl LFBoIA AEE =9 LMFAA HEd x5

ARESle] AlE matrixell Wg 3 FE&S HIlo] AFE-Str)

ol

Laboratory fortified blank -&<}(¢]&} LFB)

25T SR AEA AAE e Az £ EFENS dA4H AL
st Als AAE S A AFR3 LFBoAM #HE¥W s%9 LFEMel A
HEH 55 ALE3te] AR matrixol gk 858 H7bol| AFE3oh

Laboratory reagent blank &< (o]3} LRB)

AALAAE R Alm AA g Aofe] 998 % S AMRTH e o AR
Axel #Ag sAdsHA A Aloks RF 2FSHA ste]l Alxgrh 2070
Al&E 1 batch® A743}a1, 1 batchivirt 2b 4] A, LRB7F =413}

H 3¢ 371E 98 LFMS H 4 7] ol A =3k},

PN'

Instrument check

7} level®] #5552 23] ol A& sl calibration curve? 2 A4 (linearity)
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=94
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3] (%) = x100

Method detection limit (MDL)
FANFEL S spike stal AlE AA 2 R4 AsIA Al ste] Az

MDL =4 %3t ¥+ HA s/n ratio 3 ©149] responseZ 7F7, A=

A oAy b ArEEE AAa e wE Zga

Al

gAe AR Eom thed o] Auwd
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MDL =t x s
t = 3.14 (for n=7, A4 %= = 1)

s = standard deviation
Reporting limit

MDLZEe] 38] Ao H%& A A, reporting limit ©]8} F X0 &3 s}t
= 2+8 N.D (not detection)©. & A3k},
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Methods of Analysis, 17th ed., AOAC Inc., USA.
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Pesticide Chemistry, Surich, Switzerland, VI-24

Codex Alimentarius Commission, 2002, Maximum Residue Limits for
Pesticides in Food and Animal Feeds, FAO/WHO.

G. Niessner, W. Buchberger, G.K. Bonn, Rapid Multiresudue Screening
method for the determination of pesticide in plant materials, Journal of
Chromatography A, 737, 215-222, 1996
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