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 31 

 25  GC  HPLC  24  31 

 7  1-2 

 (fipronil)  triazophos -35

(cypermethrin)  fenthion  (propargite)  triazophos 

(imidacloprid)  chlorpyrifos  (profenophos)  chlorpyrifos 

(abamectin)  chlorpyrifos  triazophos  35 (cypermethrin) 

 dichlorvos  chlorpyrifos 

 (Codex) 
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Abstracts

Analysis of active ingredients in the insecticides of 31 different 31 trade names of 

which are in 25 common names, using GC and HPLC. It was found that 24 trade names out of 

31 names have active ingredients as labeled in the common names, while the rest insecticides 

of 7 trade names have 1 to 2 kinds of insecticide added in i.e. the insecticides with trade names 

Ascend (fipronil), triazophos was found; Popok-35 (cypermethrin), fenthion was found; Omite 

(propargite), triazophos was found; Confidor (imidacloprid), chlorpyrifos was found; Diller  

(profenophos), chlorpyrifos was found; Tristar (abamectin), chlorpyrifos and triazophos were 

found and Strong Knock 35 (cypermethrin), dichlorvos and chlorpyrifos were found. All the 

added active ingredients found were in organophosphorus group and they are in the list of 

pesticides permitted to be used in the Royal Project’s areas and the amount found were not 

exceeded the FAO WHO/Codex standard.
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1.1
 (Insecticide) 

 400  1,000 

 (Organophosphate) 

 Technical grade 

 ( )  (Raw material)  

 (Repacking) 

 (Formulation) 

 (Procession) 

 (acephate) 

 (methamidophos) 

 (Order) 
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(chlorpyrifos)  (cypermethrin)  (abamectin) 

 94  ( )

/

/

 GC  mevinphos, dichlorvos, dicrotophos, malathion 

triazophos

1.2
1.

2.
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1.3
 25 

 31  ( .)

/  GC/HPLC

1.4 /

 endosulfan  GLC ( , 2529)  phosalone 

 GLC ( , 2530)  methomyl  HPLC ( , 2530) 

 carbaryl  HPLC ( , 2528)  2,4-D  HPLC ( , 2528)

 (2530)  methomyl 

 High Performance Liquid Chromatograph  methanol 

80%  mobile phase  1 /  Bondapak C18 10 m  25 cm x 

4.6 mm  254 

 methanol  10 

 50  20 

 (2530)  phosalone 

 Gas Chromatograph  Nitrogen gas  36 

/  Carrier gas  SE-30 WAW/DMCS  

 FPD  160  detector 

injector 250  acetone 

 25  25  5 
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 dioctyl scbacate  internal standard 

 internal standard

 (2530)  endosulfan 

 Gas Chromatograph  Nitrogen gas  60 /

 Carrier gas  Hydrogen 30 /  Air 40 /

 OV-17  FID 

 210  detector  injector 230 

 acetone  25 

 25  5  dieldrin  internal standard 

 internal standard

1.5
1.

2.
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2.1

1. Acetone Merck Germany

2. Hexane J.T Baker U.S.A

3. Methanol J.T Baker U.S.A

4. Sodium sulfate anhydrous Merck Germany

5. Methylene chloride J.T Baker U.S.A

6. Chem service U.S.A

2.2
-

1. Agilent 6890 N U.S.A

(Gas chromatograph, GC)

2. Water U.S.A

(High Performance liquid chromatograph, HPLC)

3. Eyera Japan

(Vacuum evaporator)

4.  Thermolys 4800 U.S.A

(Furnace)

5.  4 Mettler Toledo AB204 U.S.A

(Electronic balance)

6.  memmert Germany

(Hot Air Oven)

7.  1,000 L Rainin U.S.A

(Micropipette)
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2.3
2.3.1  (Na2SO4) :  600 C 5 

 130 C  24  Desiccator

2.3.2  :  dichloromethane 

2.3.3  Organochlorines, Organophosphates, 

Pyrethroids  Carbamates

2.3.3.1  1000 /mL

0.01 0.0001 g  10 mL 

2.3.3.2  Intermediate standard

 Stock standard  100 /mL, 10

/mL  5 /mL  Working standard

2.3.3.3  Mixed working standard

 (dilution) 

 (Intermediate standard) 

 1

 1.  Organochlorines  Pyrethroids  stock 

standard, intermediate standard  working standard 

hexane (PR grade)

2.  Organophosphates  stock standard, 

Intermediate standard  working standard  Acetone (PR 

grade)

3.  Carbamates  stock standard 

methanol  Intermediate standard  working standard 

 H2O : Methanol (80:20)

4.  (amber glass 

bottle)  2-5 mL  Teflon 

 (Freezer)  25 5 C
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2 mm 

5.  Stock standard  1 

 Intermediate standard, Working standard  6 

2.4
2.4.1  GC/FPD 

Carrier gas : Helium 4.0 mL/min

Make up gas : Nitrogen 30 mL

Hydrogen 70 mL/min, Air 110 mL/min

Temperature condition

Detector : 250 C

Injector : 220 C (splitless)

Column : HP-1701 (30 m)

i.d. : 0.32 mm

Filmthickness : 0.15 m

Injection volume : 1 L

Oven programme temperature

80 C(1)    200 C(4) 220 C(5)   275 C(8)

2.4.2  GC/ECD 

Carrier gas : Helium 2.0 mL/min

Make up gas : Nitrogen 60 mL

Temperature condition

Detector : 300 C

Injector : 250 C (splitless)

Column : HP-5 (30 m)

i.d. : 0.32 mm

Filmthickness : 0.25 m

Injection volume : 1 L

Oven programme temperature

80 C(2)    150 C(0) 250 C(0)   300 C(5)

15 C/min 3 C/min 12 C/min

15 C/min 3 C/min 10 C/min
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2.4.3  HPLC 

Program Gradient

Time

(minutes)

Flow Rate

(mL/min.)

%A

(Water)

%B

(Methanol)

%C

(Acetonitrile)

Curve

Initial

4.0

4.1

16.1

19.0

1.5

1.5

1.5

1.5

1.5

88

88

68

30

88

12

12

16

35

12

0

0

16

35

0

-

1

3

10

9

Detector : Attenuation 16x, Gain 100

: Excitation  339 nm, Emission  445 nm

Column : 39 x 150 mm Carbamate Analysis (Waters), 30 C

Post Column : OPA/NaOH 0.5 mL/min., 80 C

Injection Volume : 20 L

2.4.4  :  30 

2.4.5  :  (  600  675 C)

2.4.6  :  130 C

2.4.7  :  (rinse) 

2.5
 (  25-30 C)

2.6

2.7
8  (  2548 –  2548)
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2.8
2.8.1

2.8.1.1  0.1 

 10  mL

2.8.1.1

 0.1 mL  10  mL

2.8.2

2.8.2.1  250 mL  50 mL 

 50 mL  2 

2.8.2.2  1.5 cm  15 cm  burette 

clamp

 2.5 cm 

2.8.2.3

 250 mL 

 10 mL 

2.8.2.4  40 C

 500 bar  5 mL  pipette 

 volumetric flask  10 mL 

2.8.2.5  2 ml (  1)  auto sample vial 

 GC/FPD

2.8.2.6  2 ml (  2)  evaporate vial 

 H2O : Methanol (80:20) 2 ml 

Nylon filter membrane 0.45 m

HPLC
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2.8.3  (measurement)

2.8.3.1  calibration curve  3 

Correlation Coefficient (r)  0.995

2.8.3.2

2.8.3.3

2.8.4

 sample  10 

2.8.5

2.8.5.1

2.8.5.2

2.8.5.3

2.8.5.4

2.8.6

 ppm (part per 

million)

2.8.6.1  LOD 

2.8.6.2  LOQ  LOQ

2.8.6.3  LOQ  2 

2.8.7

2.8.7.1

2.8.7.2

 MRLs 
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2.8.7.3

 MRLs 

2.8.8

 4 L 
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3.1

 25  31 

 24  7  3.1

 3.1

1  85 carbaryl

2  3 deltamethrin

3 fosetyl-aluminium

4 -25 quinalphos

5 . . abamectin

6 captan

7 abamectin

8 propiconazole + prochloraz

9 chlorfenapyl

10 fipronil  triazophos 

11 -35 cypermethrin  fenthion

12  20 propargite  triazophos 

13 diflubenzoron

14 imidacloprid  chlorpyrifos 

15 lambda-cyhalothrin
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 3.1  ( )

16 flufenoxuron

17 -10 permethrin

18 phosalone

19 fenpropathrin

20 profenophos  chlorpyrifos 

21  20 etofenprox

22
abamectin  chlorpyrifos  triazophos

23 hexaythiazox

24 abamectin

25 cypermethrin+phosalone

26  40 EC chlorpyrifos

27  35 cypermethrin  dichlorvos  chlorpyrifos

28 abamectin

29 fenpyroximate

30 abamectin

31 triazophos
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3.2
 7      

 GC/HPLC  ppm 

 3.2

 3.2

ppm
1

2

3

4

5

6

7

-35

 20

35

triazophos

fenthion

triazophos

chlorpyrifos

chlorpyrifos

chlorpyrifos

triazophos

dichlorvos

chlorpyrifos

4.47

2.02

0.11

0.03

1.18

1.36

0.09

0.50

0.41

0.04

0.02

0.001

0.0003

0.01

0.01

0.001

0.005

0.004
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4.1

 25  31  ( )

 24  7 

-35  20  35 (

3.1)  (fipronil)  triazophos -35

(cypermethrin)  fenthion  (propagite)  thiazophos 

 (imidacloprid)  chlorpyrifos  (profenophos) 

chlorpyrifos  (abamectin)  chlorpyrifos  triazophos 

 35 (cypermethrin)  dichlorvos  chlorpyrifos 

 chlorpyrifos  triazophos 

4.2

 7 

-35  20  35 

 0.03  4.47 

 0.0003  0.04 ppm 

 FAO/WHO CODEX  ( )
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1.  7  (22.6 %) 

 31 -35  20 

 35

2.

 chlorpyrifos  triazophos 

3.

4.

 abamectin  cypermethrin 

 chlorpyrifos  triazophos 

 GT-Pesticide Test Kit  GC 

5.  31  29 
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.
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. 2530. 

.  14  3  73-75.

. 2530. 

.  14  5  141-142.

. (2537). 

. . 912 .

. 2528. .

 12  6  234 -235.

. 2542. . .290

.

. 2529.  Endosulfan 

 GLC.  13  6  192-194.

. (2539). .

. 755 .

. (2539). . . 259 .

Pesticide Analytical Manual. Volume 1 : Multiresidue Method 3 rd Edition, Chapter 3 section

302, 1999

Steinwandter H., Universal 5 min on-line Method for Extracting and Isolating Pesticide Residues

and Industrial Chemicals. Fresenins Z Anal. Clumie (1985) P752-724.
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50,000

15,000

  2,580

  4,419

14,000

35,999

14,001

14,001
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 1 

1  85 carbaryl 85 .

2
 3 deltamethrin 3

. ( )

3 fosetyl-aluminium 80 .

4 -25 quinalphos 24.25 .

5 . . abamectin 1.8 .

6 captan 50 .

7 abamectin 1.8 .

8

propiconazole +

prochloraz
49 .

9 chlorfenapyl 10 .

10 fipronil 5 .

11 -35 cypermethrin 35 .

12  20 propargite 20 .

13 diflubenzoron 25 .

14 imidacloprid 10 .

15 lambda-cyhalothrin 2.5 .

16 flufenoxuron 5 . . .  ( )

17 -10 permethrin 10 .

18 phosalone 35 .

19 fenpropathrin 10 . . . .

20 profenophos 50 .

21  20 etofenprox 20 .

22 abamectin 1.8 .

23 hexaythiazox 1.8 . . . .
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 1  ( )

24 abamectin 1.8 .

25 cypermethrin+phosalone 28.75 .

26  40 EC chlorpyrifos 40 . . . .

27  35 cypermethrin 35 .

28 abamectin 1.8 .

29 fenpyroximate 5 . ( )

30 abamectin 1.8 .

31 triazophos 40 . ( )
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 1 

1 2,4,5-T 21 calcium arcenate

2 2,4,5-TCB 22 carbontetrachloride

3 2,4,5,-TP 23 captafol

4 4-aminodiphenyl 24 chlordane

5 4-nitrodiphenyl 25 chlordecone

6 aldrin 26 chlordimeform

7 aminocarb 27 chlorobenzilate

8 amitrole 28 chlorophenols

9 aramite 29 chlorthiophos

10 asbestos-amosite 30 copper arsenatehydroxide

11 azinphos ethyl 31 cycloheximide

12 azinphos methyl 32 cyhexatin

13 benzidine 33 daminozide

14 Beta-HCH 34 DBCP

15 BHC 35 DDT

16 binapacryl 36 demephion

17 bischlormethylether 37 demeton

18 bromophos 38 dieldrin

19 bromophos ethyl 39 dimefox

20 cadmium compound 40 dinoseb
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 1  ( )

41 dinoterb 61 mercury compound

42 disulfoton 62 methamidofos

43 DNOC 63 mevinphos

44 EDB 64 MGK repellent-11

45 endrin 65 mirex

46 ethylhexyleneglycol 66 monocrotophos

47 ethylene dichloride

ethylenechloride

67 naphthyamine

48 rthylene oxide 68 nitrofen

49 fensulfothion 69 o-dichlorobenzene

50 fentin 70 parathion ethyl

51 fluroacetamide 71 paris green

52 fonofos 72 pentachlorophenatesdium

53 heptachlor 73 pentachloroophenol

54 hexachlorobenzene 74 phenothiol

55 lead arsenate 75 phorate

56 leptophos 76 phosphamidon

57 lindane 77 phosphorus

58 MCPB 78 polybrominated biphenyl (PBBs)

59 mecoprop 79 polychlorinated triphenyls (PCTs)

60 mephosfolan 80 prothoate
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 1  ( )

81 pyrinuron 88 sulfotep

82 safrole 89 TDE, DDD

83 schardan 90 TEPP

84 sodium arsenite 91 thallium sulfate

85 sodium chlorate 92 toxaphene

86 sodium fluoroacetate 93 tri(2,3-dibromopropyl)phosphate

87 strobane(polychlortepenes) 94 vinyl chloride monomer
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 2  (  13 )

95 aldicarb 103 formethanate

96 blasticidin-s 104 methidathion

97 carbofuran 105 methomyl

98 dicrotophos 106 oxamyl

99 dimethoate 107 parathion methyl

100 EPN 108 acephate

101 endosulfan 109 carbosulfan

102 ethoprofos
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 1 



31

 2 



32

 3 



33

 4  20



34

 5 -35



35

 6  35



36

 7 



37
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 1  MRLs  chlorpyrifos

No. Commodity MRL (mg/kg)

1

2

3

4

5

6

7

8

9

10

11

12

13

Apple

Cabbages

Carrot

Cauliflower

Celery

Citrus fruits

Egg plant

Grapes

Kale

Lettuce

Peppers

Potato

Tomato

1

0.05

0.5

0.05

0.05

1

0.2

1

1

0.1

0.5

0.05

0.5

 2  MRLs  dichlorvos

No. Commodity MRL (mg/kg)

1

2

3

4

5

6

7

8

9

Cereal grains

Mushrooms

Meat

Milks

Poultry meat

Wheat bran

Wheat flour

Wheat germ

Wheat wholemeal

5

0.5

0.05

0.02

0.05

10

1

10

2
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 3  MRLs  fenthion

No. Commodity MRL (mg/kg)

1

2

3

4

5

6

7

8

Cherries

Citrus fruits

Mandarins

Meat

Milks

Olive oil

Oranges

Rice

2

2

0.5

2

0.05

1

0.5

0.05

 4  MRLs  Triazophos

No. Commodity MRL (mg/kg)

1

2

3

4

5

6

7

8

9

10

11

Brussels sprouts

Cabbages

Carrot

Cauliflower

Cereal grains

Coffee beans

Common bean

Onion

Peas

Potato

Strawberry

0.1

0.1

0.5

0.1

0.05

0.05

0.2

0.05

0.1

0.05

0.05


