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Organophosphate OrganoSulfure
Diazinon — Dimethoate- Tetradifon
Fenitrothion — Chlorpyrifo-me

Pirimiphos-me — Trichlorfon

Malathion Synthetic Pyrethroids

A-Cyhalothrin

Cabamate
Carbaryl

- - Organochlorine
Synthetic Pyrethroids Dicofol
A-Cyhalothrin — a,B-Endosulfan
Cypermethrin Chlorobenzilate
Deltamethrin

Organochlorine

Lindane - a,B-Endosulfan
Heptachlor — Heptachlor-epoxide
Nonachlor — a,y-Chlordane
O,P-DDT - P,P-DDT

Aldrin - Endrin

Organophosphate Phenoxy

Iprobenfos 2.4-D
Triazinone

Organonitrogen Metribuzin

Carboxin

Vinclozolin

Metalaxyl Substituted

Urea
) Isoproturon

Triazole Linuron

Triadimefon Diuron

Cyproconazo
Triazine
Atrazin
Simazin
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(Pb, Hg, Cd, Fe, Cu, Zn & Ar)

.(BHT, BHA)

.(B1, B2, G1, G2 & M)

Bacillus  Staphylococcus aureus  Salmonella sp, :

.Enteropathogenic E. coli  Listeria monocytogenes cereus



%

%

%



Organophosphorous, Pyrethroid,

Organochlorine

) ( ;) Sumethrin

(

%
HCB Endosulfane



%

(%

%

%

%

%



BHT BHA PG

( )

BHT

%

%
% (

(

(%

%

)

.BHA

PG



(%

()



%

%

%

(% )

% ,

% )

%



%

% ,



)
ALASIEN
=
-
L/_,m

{ oull) (sl S Loy sl g ) A dladl) peday ;IS
asliall ) (Ga

( )



| | 5y



il | s bl




%

%

%

%

WHO

/]

%

%

Jmindad. |

FAO

%
%

%

%

%

%

% ,



%

% ,

%

%

%

%

%

%

%

% ,

[/

/1

%

%

/1



/]

% | (
% | (

.(Codex Alimentarius Commission, 1998) WHO

% ,

% ,

FAO

/1



(

) WHO



4 i)

“Persistent of pesticides in the Environment” : Edwards



hamprey



| 35429 ald

pesticides monitored :

Farm Chemicals Handbook (1993)

Diazinon: Insecticide & nematicide(Organophosphate).

0,0-diethyl O-(2-isopropyl-6-methyl-4 -pyrimidinyl) Phosphorothioate.

Dimethoate:Systemic insecticide & acaricide (Organophosphate).

0,0-dimethyl-S-CN-methylcarbamoylmethyl Phosphorothioate.

Fenitrothion: Insecticide & selective acaricide (Organophosphate).

0,0-Dimethyl O-4-nitro—m—tolyl Phosphorothioate.

Chloropyrifos-Me : Insecticide (Organophosphate).

0,0- dimethyl-O-(3,5,6-trichloro-2-pyridinyl) Phosphorothioate

Pirimiphos-Me: Insecticide (Organophosphate).

O-(2-diethylamineo-6-methylpyrimidin-4-yl) O,0-methyl phosphorothioate).



Trichlorfon: Insecticide (Organophosphate).

Dimethyl (2,2,2-trichloro-1-hydroxyethyl) Phosphonate.

Malathion: Insecticide (Organophosphate).

0,0-dimethyl phosphorodithioate,diethyl- mercaptosuccinate.

Carbaryl: Insecticide (Carbamate).

I-naphthyl-N-methyl carbamate.

A-Cyhalothrin: Insecticide & acaricides (Synthetic pyrethroide).

-cyno-3-phenoxybenzyl-3-(2-chloro-3,3,3-trifluoro-prop-1-enyl)-2,2-

dimethylcyclopropane carboxylate.

Cypermethrin: Insecticide (Synthetic pyrethroide).

(¥)- -cyano-3-phenoxybenzyl (£) — cis, trans-3-(2,2- dichlorovinyl) —2,2- dimethyl

cyclopropane carboxylate.

Deltamethrin: Insecticide (Synthetic pyrethroide).

(s)- — cyano- m- phenoxybenzyl (1R,3R)-3 (2,2-dibromovinyl)-2-dimethyl

cyclopropane carboxylate.

Lindane ( -HCH): Insecticide (Organochlorine).

Gamma isomer of 1,2,3,4,5,6-hexachloro- cyclohexane.



Endosulfan I & II: Insecticide & acaricide (Halogeneted hydrocarbons)

6,7,8,9,10,10-hexachloro-1,5,5a,6,9,9a-hexahydro-6,9-methano-2,3,4-benzodioxathiepin-

3-oxide.

Heptachlor and Heptachlor epoxide : Insecticide (Chlorinated cyclodiene).
1,4,5,6,7,8,8-heptachloro-3a,4,7,7a-tetrahydro- 4,7-methanoindene.

Heptachlor epoxide is the oxidation products of heptachlor which occurs in soil or on crops

when treatment with heptachlor have been made.

Nonachlor: Insecticide (Chlorinated hydrocarbons).
1,2,3,4,5,6,7,8,8-nonachlor-3a,4,7,7a-tetrahydro-4,7- methanoindane.

( )

oc, ¥ Chlordane: Insecticide (Chlorinated cyclodiene).

Mixture of isomers of 1,2,4,5,6,7,8,8-Octachloro- 2,3,3a,4,7,7a-hexahydro-4,7-

methanoindane and related compounds.

O,P-DDT: Insecticide (Organochlorine).

Dichloro diphenyl trichloroethane or 1,1,1-trichloro -2,2-bis (p-chloropheyl).

P,P-DDE: Insecticide (Organochlorine).

Dichloro diphenyl dichloroethylene.



( )

Aldrin: Insecticide (Chlorinated cyclodiene).

1,2,3,4,10,10 hexachloro1,4,4a,5,8,8a- hexahydro 1,4,5,8-dimethanonaphthalene.
( )

Endrin: Insecticide (Chlorinated cyclodiene).

Hexachloroepoxyoctahydro-endo,endo-dimethano- naphthalene.

Dicofol: Acaricide (Organochlorine).

4,4-dichloro-alpha-trichloro-methylbenzhydrol.

Tetradifon: Acaricide (Organosulfure).

4-chlorophenyl 2,4,5-trichlorophenylsulfone.

Chlorobenzilate: Acaricide (Organochlorine).

Ethyl 4,4-dichlorobenzilate.

Carboxin: Systemic fungicide (Organonitrogen).

5,6-dihydro-2-methyl-N-phenyl-1,4-oxathin- 3-carboxamide.

Vinclozolin: Fungicide (Organonitrogen).

3-(3,5-dichlorophenyl)-5-vinyl-5-methyl-1,3- oxazoli-dine- 2,4-dione.

Metalaxyl: Fungicide (Organonitrogen).

N-(2,6-dimethylphenyl)-N-(methoxyacetyl)- alanine methylester.



Tolclofos-Me: Fungicide (Organophosphate).

0-2,6-dichloro-4-methylphenyl-O,0-dimethyl-phosphorothioate.

Iprobenfos: Systemic fungicide (Organophosphate).

S-benzyl-O,0-di-isopropyl phosphorothioate.

Triadimefon: Fungicide (Triazole).

1-(4-chlorophenoxy)-3,3-dimethyl-1-(1,4 - 1,2,4-triazol-1-yl)2-butanane.

Cyproconazol: Fungicide (Triazole).

2-(4-chlorophenyl)-1-(1H-1,2,4-triazol-1-yl) -butan-2-ol.

2,4 - D: Selective hormone-type herbicide (Phenoxy).

2,4-dichlorophenoxy acetic acid.

Metribuzin: Herbicide (Triazinone).

4-amino-6-(1,1-dimethylethyl)-3-(methylthio)- 1,2,4-triazen-5-(4-H)-one.

Isoproturon: Selective herbicide (Substituted urea).

N-(4-isopropylphenyl)-N,N-dimethyl urea.

Linuron: Herbicide (Substituted urea).

3-(3,4-dichlorophenyl)-1-methoxy-1-methyl urea.



Diuron: Herbicide (Substituted urea).

N-(3,4-dichlorophenyl)-N,N-dimethyl urea.

Atrazine: Selective herbicide (Triazine).

2-chloro-4-etylamino-6-isopropylamino-S-triazine.

Simazine : Selective herbicide (Triazine).

2-chloro-4,6-bis(ethylamino)-S-triazine.

1. Detection of pesticides residues in some vegetables & fruits and water types.
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I1. General methods for multi residues analysis of pesticides in plant tissues

(vegetables & fruits).

Extraction
( % ) *
%
Celite +
( )
( % ) *
: % -
Celite + +
( )
( % ) *
% -
+ ( ) +

Celite



[ 1.(% )

Clean-up

.* Partition distribution ( Liquid — Liquid Chromatography)



Florisil Column

% % %

() GC-MS -

Pang et al 1995, 1997 . AOAC Official Methods of Analysis (2000)
.Dejonckheere et al 1996

A1
I11. General methods for multi residues analysis of pesticides in water

Extraction



(25 x 300 mm chromaflex )

:Clean-up using Silica gel column

(7mm i.d x 200 mm size 22 chromaflex)

.Fraction I ( )

(/7 - )

.Fraction 11

o/ - )

. Fraction III



(/

- )
. Fraction IV
) 'l
) IV 11
, Fractions
GC-MS
()
Fraction I* Fraction II *
Fraction III
Fraction IV Fraction 1 Fraction III &II
.Fraction Il &II
(pH) *
pH ( )
)
.Fraction II (

Mann (1974)
EPA (1980)
.Association Official of Agriculture Chemists (AOAC, 2000)



GC-MS Conditions:

Apparatus : Hewlett-Packard 5890 series GC with 5989 A mass spectrometer.

Column : HP-5 M.S. (Hewlett Packard, 30m, 0.25 mm i.d., 0.25 um film thickness).
Oven temp. : 80 C (3min)- 30 C/min- 170 C (4 min)- 10 C /min- 270 C (4min).

Injector temperature  :250 C

Detector temperature  : 280 C

Voltage 170 eV

Carrier gas (He) 1 15 Kpa

Injection volume - 2 ul (split less); purge off time : Imin.
Injection mode . Splitless mode

v

IV. Interpretation of chromatography analysis data and calculation levels of detected

pesticides.

. Qualitative Analysis -

Retention time

Retention time

GC-MS

Tentative Identification (TI)

.GC-MS



GC-MS

Target lon Target and Qualifier lon
Liao et al, .( ) Target lon Qualifier lon

.1991 and Fillion et al, 1995.

:Quantitative Analysis

.Peak area STD A
.Peak area SAM Y
(1.5) *
= ( )
x / )
() /( )
(1.9) *
= ( )
(K / )

. Codex Alimentarius Commission (1998)



Characteristic masses (m/z)

()

Retention time (

Pesticides

Retention time

Ser. No pesticides (min) Characteristic masses (m/z).
1 Isoproturon 5.739 146, 55, 98
2 Trichlorofon 5.918 109, 83, 185
3 Diuron 6.330 187, 124, 159
4 2,4-D 9.394 199, 234
5 Dimethoate 10.934 125, 87, 143
6 Simazine 11.097 201, 186, 173
7 Atrazine 11.258 200, 215, 173
8 y-HCH 11.526 181, 183, 219
9 Diazinon 12.045 304, 179, 137
10 Iprobenfos 12.636 204, 288, 246
11 Metribuzin 13.156 198, 144, 199
12 Chloropyrifos-Me 13.335 125, 286, 288
13 Vinclozoline 13.352 285, 212, 287
14 Tolclofos-Me 13.460 265, 125
15 Carbaryl 13.461 144,115, 201
16 Heptachlor 13.569 272,274, 237
17 Metalaxyl 13.693 206, 220, 249
18 Fenitrothion 13.835 125, 277, 260
19 Pirimiphos-Me 14.141 290, 276, 305
20 Linuron 14.159 161, 248
21 Malathion 14.356 127,125, 173
22 Aldrin 14.428 263, 265, 293
23 Dicofol 14.661 139, 141, 250
24 Triadimifon 14.696 208, 181
25 Heptachlor epoxide 15.412 353, 355, 237
26 -chlodane 15.967 375, 373, 377
27 Endosulfan-I 16.219 195, 237, 379
28 y-chlordane 16.325 339, 341, 201
29 Nonachlor 16.433 409, 411, 239
30 P,P-DDE 16.774 246, 248, 318
31 Carboxin 16.950 235, 143
32 Cyproconazol 17.291 222,139, 125
33 Endrin 17.309 243, 281
34 Endosulfan-11 17.490 170, 237, 339
35 Chlorobenzilate 17.505 251, 139, 253
36 O,P-DDT 17.758 235, 248, 165
37 Tetradifon 20.041 159, 227, 356
38 a -cyhalothrin 20.620 181, 197
39 Cypermethrin 23.071 181, 163, 210
40 Deltamethrin 26.101 181, 253
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Triosulfate citrate bile salt sucrose agar (TCBS)
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Tryptone Soya broth
Tetrathinate Brilliant Green broth
Bismuth Sulphite agar (BSA)
Xylose Lysine Deoxycholate Citrate agar (XLD)
BSA .Hektoen Entiric agar (HEA)
XLD
HEA

Chromogenic Salmonella agar (CSA)

.Magenta



Vanderzant, C. and Splittstoesser D.1992. Compendium of Methods for the
Microbiological Examination of foods. American Public Health Association,

Wachington, D.C., USA.

Bridson, E. Y. 1998. The Oxoid Manual. Oxoid limited , Wade Road, Basingstoke,
Hampshire, RG24 8PW, England
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