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- herbicide) 
- insecticide) 
- fungicide) 
- plant growth regulator) 
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Detection of Pathogenic Contamination in Plant Samples and Agricultural Inputs, 

Fiscal Years 2023 2025 
1*  1  

Woranetsudatip, Pranee.
1*and Sisuyhut, Prayut.   

 
1   
1 Office of Agricultural Research and Development region 3 

* Corresponding author: e-mail (wp_pranee@hotmail.com) 

 

 

Escherichia coli : E. coli   (Salmonella spp

-
 E. coli cfu/g  Salmonella spp

E. coli  17.60 
Salmonella spp. 16.00 

E. coli cfu/g Salmonella spp. 
E. coli  cfu/g

 Salmonella spp.   
 

 E. coli Salmonella spp.   
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  Escherichia coli (E. coli) Salmonella spp.) 

Martin, 

 

 

 

,  

E. coli Salmonella spp. 
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1.  

1.1 Petri dish) Erlenmeyer Flask) 
Test Tube)  

1.2  
1.3 Biosafety Cabinet) Hot Air Oven) 

Autoclave) Incubator) Water bath) Compound 
microscope) 

 

2.  

2.1

(Stomacher)
E. coli  50   

25   
2.2 E. coli AFNOR Certificate Number 3M 01/8-06/01 

compared to ISO16649-2.  Salmonella spp. ISO Microbiology 
of food and animal feeding stuffs -- Horizontal method for the detection of Salmonella spp. 

2.3
 E. coli 
100 cfu/g Salmonella spp. 25 

 

 

  

-  

30 , , 

   

(  

GAP 58  
  E. coli

Salmonella spp. 
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E. coli 
cfu/g

Salmonella spp. 

 

Salmonella spp. E. coli cfu/g  
 

   

  Salmonella spp. E. coli 

 cfu/g  
  

 

 
E. coli Salmonella spp.

E. coli > 100 cfu/g Salmonella spp.
  

 E. coli Salmonella spp. 
GAP

E. coli > 100 cfu/g Salmonella spp. 
  

GAP

 
 

2546.   73:38-41  

Martin, H. 2005 Manure composting as a pathogen reduction strategy.  
http://www.exposantd.be/site/wp-content/ uploads/ 2012/07/ AspectSanitaire.pdf. 
Accessed 22 Dec. 2012. 
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E. coli Salmonella spp.  

  
(  

E. coli (CFU) Salmonella spp. 
<100 
(%) 

>100 
(%) 

 
(%) 

 
(%) 

 125 
 

103 
(82.40) 

22 
(17.60) 

105 
(84.00) 

20 
(16.00) 

  
 

17 
(94.44) 

1 
(5.56) 

18 
(88.00) 

- 
(0.00) 

  
 

11 
(57.89) 

8 
(42.11) 

15 
(78.95) 

4 
(21.05) 

Total 162 131 
(80.86) 

31 
(19.14) 

138 
(85.91) 

24 
(14.81) 

 

 

E. coli Salmonella spp.   

  
(  

E. coli (CFU) Salmonella spp. 
<100 
(%) 

>100 
(%) 

 
(%) 

 
(%) 

 58 
 

48 
(82.76) 

10 
(17.24) 

42 
(72.41) 

16 
(27.59) 

  
 

24 
(96.00) 

1 
(4.00) 

22 
(88.00) 

3 
(12.00) 

  
 

31 
(73.81) 

11 
(26.19) 

36 
85.71 

6 
(14.29) 

Total 125 103 
(82.40) 

 
(17.60) 

100 
(80.00) 

25 
(20.00) 
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Soil and Plant Analysis in 10 Provinces Upper Northeastern in 2025 

 
Ubon Hinthao Tueanruethai Hochai Panom Lertlum posan promtewa 

 
 

 

 

25   
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nutritional 
factors) soil physical properties and conditions) 

 
soil analysis)  

, 2547) 
2 soil chemical analysis)  
soil physical analysis)  

pH) lime requirement) electrical conductivity) 
organic matter) plant nutrient) ( , 2544) 

soil texture) 
bulk density) moisture) ( , 2546)

accurate
deficiency excess

sufficiency

 
plant analysis) 

, 2537)  
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1.  
1.1  

1) analytical balance) 
2) pH meter) 
3) electrical conductivity meter) 
4) distillation apparatus) 
5) digestion apparatus) 
6) shaker) 
7) UV-Visible Spectrophotometer) 
8) Atomic Absorption Spectrophotometer) 
9) Flame Emission Spectrophotometer) 
10) hot air oven) 
11) hood) 

1.2  

1)  
2)  
3) sieve) 0.5 2  
4) beaker) 
5) stirring rod) 
6) erlenmeyer flask) 
7) volumetric flask) 
8) cylinder) 
9) buret) 
10) desiccator) 
11) graduate pipette 
12) volumetric pipette 
13) filter paper) 
14) washing bottle) 
15) funnel) 
16) reagent bottle) 
17) kjeldahl flask 100 ml 
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1.3  

1) buffer solution pH 4 7 
2) Calcium chloride (CaCl2) 0.01 M 
3)  
4) Woodruff buffer solution 
5) Standard Potassium dichromate solution 1 N 
6) concentrated sulfuric acid) 
7) O - Phenanthroline indicator 
8) Ammonium Ferrus Sulphate (AFS) solution 0.5 N 
9) Ammonium fluoride 1 N 
10) Hydrochloric acid 0.5 N 
11) Bray II solution (0.03 N Ammonium fluoride + 0.10 N Hydrochloric acid) 
12) develop  
13) Ascorbic acid 
14) Stock standard solution 50 ppm P 
15) Intermediate standard solution 5 ppm P 
16) 1 N Ammonium acetate pH 7 (Extracting Solution) 
17) Stock standard solution 1000 ppm K 
18) mixed catalyst 
19) sodium hydroxide 40 % 
20) boric acid indicator 2 % 
21) standard sulfuric acid 0.02 N 
22) concentrated nitric acid) 
23) concentrated perchloric acid) 
24) free-acid vanadomolybdate solution 

2.  

2.1 

 

2.2  

2.2.1 air dry) 

Jackson, 1958. , 2537) 3-7 

, 2542) 

2 

0.5 
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 2512) 

2.2.2 80 

40 

80 24 desiccator) 

2.3  

2.3.1 4 , 2544) 

1) soil pH) 

electrometry 1 : 1 pH meter 

2) organic matter) 

wet oxidation Walkley and Black 1 N Potassium 

dichromate (K2Cr2O7) Sulfuric acid 0.5 N Ammonium ferrous sulphate (AFS) 

3) available phosphorus) 

colorimetric method) Bray II 

UV-Visible Spectrophotometer 

4) exchangeable potassium) 

Ammonium acetate method 1 N Ammonium acetate 

(pH 7.0) Flame photometer 

2.3.2 3 , 2544) 

1) total nitrogen) 

Kjeldahl digest 

NH4
+ NH4

+ 

NH3 boric acid NH4
+ boric acid 

standard sulfuric acid 0.02 N 

2) total phosphorus) 

colorimetric method) digest 

2 : 1  

uv visible Spectrophotometer 420 nm 
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3) total potassium) 

wet digestion digest 

2 : 1 atomic absorption 

spectrophotometer emission  

 

25  25    

   

  

1 

 

1  

 

 

 

1.  

 

0

50

100

150

200

250

35 25

68

115

163

99

56

208

13
31

19
36
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3.5 4.4) 1   

4.5 5.0) 1   
5.1 5.5)   

5.6 6.0)   
6.1 6.5)   

6.6 7.3)   
7.4 7.8)   

7.9 8.4)   
>9.0)   

 

2.  

 

    

) 

  

   
<2  %) 524 69.50 

  %) 134 17.77 
>4  %) 96 12.73 

3.  
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) 

  

   
<3  ppm) 39  

  ppm) 247  
  ppm) 154  

  ppm) 81  
>45  ppm) 233  

4.  

 

 

) 

  

   
<15  ppm) 9  

  ppm) 133  
  ppm) 303  

  ppm) 143  
>150  ppm) 166  

5.  
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) 

  

   
clay)   

clay loam)   
sandy clay    

silty clay    
silty clay loam    

sandy clay loam)   
sandy loam)   
loamy sand)   

sand    

 

 

25  

 

 0 69  0.08  1.56 

 0.38  0.23  0.80 , 2529) 

aggregate
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 2544.  

 2545. 

 

 2543.  

 2546. 

 

 2541. 

 

 2512. 

 

 2542. 

Soil and Plant Analysis.  

 2547. 

 

 2529. 

2529 2 

 

 2537. 

 

 25 . 

 

Rowell, D.L. 1994. Soil Science: Methods and Applications. Longman Limited, Harlow, UK. 
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The provision of fertilizer quality analysis services by the Fertilizer and  

Water Analysis Laboratory, OARD3, for Fiscal Year 2025 
1*  1 1

 

Lunjanta, Arunya.
1*, Malasri, Supicchrada.

1
and Tasosud, Nantapat.

1
 

 
1   
1 Office of Agricultural Research and Development region 3 

* Corresponding author: e-mail (alunjanta@yahoo.com) 

 

 

-

/

40.0

5.7

 

ISO/IEC 17025: 2017 

  

 
 

 , , , ,  ISO/IEC  
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- - - - - - (

 

 

 

 

 

ISO/IEC 17025 : 2017 

 
 

  

1.  

1.1  

-

ICP-OES  

1.2  

 

 

2.  

2.1
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 WI-F-7.4-02   

-  

- 2  

-  

-   

2.2

 

2.3

 

FS-F- -  
 

  

-

 

1.  

5 46

 57 /

165 67.2 31.1  1.7 

 

 

 /

 46.5 ,  

 315 

/

8

 

28 25

40.0 5.7 
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2.  

ISO/IEC 17025: 2017  

 

ISO/IEC 17025 : 2017 -

ISO/IEC 17025 : 

2017 25 

 

 1 

2568 14-16 2568 

1  

 2.  

pH meter 

 

, UV Visible Spectrophotometer, Flame 

photometer, Digital thermos hygrometer, Sieve , Volumetric 

flask , Pipette Burette ISO/IEC 17025 : 

2017  

 . Proficiency test , PT

Z-score Z-score <

8 Z- score 

- - Z-score 

Satisfactory result  

 

 

 



25 

  

67.2 31.1

 

ISO/IEC 17025 : 2017 

25 

 
 

 

 

, , 4  

,  

2551.  

66  

2551.  

  

 

 : 

 https://doa.gdcatalog.go.th/dataset/doa_13_0101/resource/67fa9f78-7b9c-4030-92b4-0b9f31

 7f1f7b [ ]. 
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 1  
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   42 57 (67.2%) 

     ( %) 

 - -   (1.7%) 

     
 

 

    

   % In-house method: TS-F-7.2-01 based on 

 

  2.6 -52.5 % P2O5 

9  

  2.0-60.4 % K2O 

 

  - % 

 

 
 

  (%) Z score   

 -     

     

     

     

   -   

   -   

   -   

   -   
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  (%) Z score   
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Heavy metal analysis of heavy metal analysis laboratory 

 OARD3, for Fiscal Year 2025 
1*   

Nattira Kleawklaharn 

 
1   
1 Office of Agricultural Research and Development region 3 

* Corresponding author: e-mail (nuttira28@hotmail.com) 

 

 

7, 18.5,  

-

-

 

 

- -

-
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    2564 

    2548 
   

  

1.  

1.1

ICP-OES  

1.2  

 

 

2.  

   2.1 

Inductively Coupled Plasma Optical Emission 

Spectrometry (ICP-OES) Standard Methods for The Examination of Water and 

Wastewater 23rd Edition 2017 Part 3030E 
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-

Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES) 

AOAC Official Methods 999.10 

-

Inductively Coupled Plasma Optical Emission Spectrometry 

(ICP-OES) EPA Method 3051 
 

  

-

  

 

   

0.3 

-

-

-  

 

-  

 

 

-

-

-  
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7, 18.5,

-

-  

- -

-

- 

 

 

   

    2564  

. 

 

 

  2548. .
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 1   
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2568 

Quality inspection of agricultural hazardous product  
in the upper northeastern region, in  

       

3 

 

11 
3 

2535 

CIPAC (Collaborative Internationnal Pesticide Analytical Council) 

48 13   
(abamectin) 7  ametryn) 8 atrazine) 4 
cypermethrin) 4 diuron) 6 emamectin Benzoate) 1 

fipronil) 1 - glufosinate-ammonium) 1
- (glyphosate-isopropylammonium) 7 -

lambda-cyhalothrin) 1 metalaxyl) 1 metaldehyde) 1 

paraquat dichloride) 3 profenofos) 3 

44 
4 paraquat dichloride) 3 -

(glyphosate-isopropylammonium) 7 
44 100% ) 

paraquat dichloride) -
(glyphosate-isopropylammonium)
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2535 

(FAO : Food and Agriculture 
Organization of the United Nation) 

 
 3 

11 
2535 

CIPAC (Collaborative 
Internationnal Pesticide Analytical Council) 

 
    

 
 

ectoparasites)  plant growth regulator) 
defoliant) desiccant) fruit thinning agent) 

 (sprouting inhibitor) 
 

feed additive) 2568) 
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1.  

1.1 High Performance Liquid Chromatograph : 
HPLC) Agilent HPLC 1290 DAD (Diode Array Detector) 

1.2 Gas Chromatograph (GC) Agilent  7890A Flame Ionization 
Detector (FID)  

1.3 Gas Chromatograph (GC) Agilent  7890B Flame Ionization 
Detector (FID)  

1.4 Agilent Column Zorbax Eclipse XDB-C18 Analytical, 250 
4.6 , partical size 5  

1.5 Waters Column WATWAT02770 IC-Pak Anion HC Column 150 
4.6  

1.6 Capillary Column 5% Phenyl Methyl Siloxane (HP-5) 
film thickness) m)  

1.7 Analytical balance 4  (± 0.1 ) 
 
1.8 Analytical balance 5  (± 0.01 ) 

 
1.9  
1.10 Ultrasonic bath) 
1.11 Density meter) 
1.12 membrane 0.2 0.45  
1.13  
1.14 pH (pH Meter) 
1.15 Hot plate Magnetic stirrer) 
1.16 Auto pipettes 100  1,000   
1.17 Syring filter membrane 0.45  
1.18 Syring filter membrane 0.2  
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2.  
2.1 Volumetric flask) type A  10, 25, 50, 100, 1,000 

 
2.2 Beaker) 100 2,000  
2.3 Cylinder)  10, 50, 100 1,000  
2.4 Glass syring) 5  
2.5 Duran 1,000  
2.6 Vial 10  
2.7 Vial 2  

3.  
3.1 2,4-D-dimethyl ammonum, abamectin, alachlor, ametryn, atrazine, carbaryl, 

carbendazim, lamda-cyhalothrin, cypermethrin, diazinon, dimethoate, diuron, emamectin 
Benzoate, fipronil, glufosinate-ammonium, glyphosate-isopropylammonium, imidacloprin, 
metalaxy, primiphos-methyl, profenophos, prothiophos, triazophos, triethylamine  
primiphos-ethyl 

3.2 Methanol (CH3OH ) HPLC grade 
3.3 Ethanol (C2H6O) HPLC grade 
3.4 Acetronitrile (CH3CN) HPLC grad 
3.5 Acetone (C3H6O) AR grade 
3.6  (Deionized Water : DI Water) 
3.7 Potassium dihydregen phosphate (KH2PO4) 
3.8 Phosphoric Acid (H3PO4) 85% 
3.9 Triethyamine 
3.10 Acetic acid (CH3COOH) 
 

 
1.  

1.1
 

1.2

3) 
1.3  
1.4

 
2.  

2.1
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2.1.1  
2.1.2 50-60 

2
 

2.1.3 deltamethrin 25% 
W/W 

2.2 1 1 1 mg/1 ml)         
( , 2554) 

1 mg/ml  
mg = 100 X C X Vol. 

         %P) 
  C = mg/ml 
   Vol. =   
  %P  =   % Purity  

3.   
4.  
5. GC-FID HPLC-DAD 

 
6.  
7.  

 
 

 

 
3 

11 
 

2535 

CIPAC (Collaborative Internationnal Pesticide Analytical Council) 

3 25 2,4-D-dimethyl ammonum, 
abamectin, alachlor, ametryn, atrazine, carbaryl, carbendazim, lamda-cyhalothrin, cypermethrin, 
diazinon, dimethoate, diuron, Emamectin Benzoate, fipronil, glufosinate-ammonium, 
glyphosate-isopropylammonium, imidacloprin, metalaxy, primiphos-methyl, profenophos, 
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prothiophos, triazophos, triethylamine primiphos-ethyl 
 

 

48 13  (abamectin) 7  ametryn) 8 
atrazine) 4 cypermethrin) 4 diuron) 6 

emamectin Benzoate) 1 fipronil) 1 
- glufosinate-ammonium) 1 -

(glyphosate-isopropylammonium) 7 - lambda-cyhalothrin) 1 
metalaxyl) 1 metaldehyde) 1 

paraquat dichloride) 3 profenofos) 3 

44 
4 paraquat dichloride) 3 

- (glyphosate-isopropylammonium) 1  
 4 

, 11 , 5 , 3 , 4 , 4 
, 2 , 4 , 5 , 3 3

 18 abamectin  cypermethrin emamectin 

benzoate fipronil lambda-cyhalothrin metaldehyde  profenofos 29 
ametryn atrazine diuron, glufosinate-ammonium, paraquat dichloride  

glyphosate-isopropylammonium  1 Metalaxyl  
 48 

100% )  
paraquat dichloride) - (glyphosate-isopropylammonium)

ND) 1)  
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1 
2568 

ND Not Detection 
 
 
 
 
 
 
 

 
  

 
  

 
   

  

 

 
(  

 
(  

ND 

 
  
  
  
  
  

abamectin 1.8 % W/V EC 7 7 -  

cypermethrin 35 % W/V EC 4 4 -  

emamectin bensoate 5% WG 1 1 -  

fipronil 5% W/V SC 1 1 -  

lamda-cyhalothrin 2.5% W/V EC 1 1 -  

metaldehyde 3.5% GR 1 1 -  

  profenofos 50% W/V EC 3 3 -  

 
ametryn 50% W/V SC 1 1 -  

 80% WP 1 1 -  

 80% WG 6 6 -  

atrazine 80% WP 1 1 -  

90% WG 3 3 -

diuron 80% WG SC 3 3 -  

 WP 3 3 -  

glufosinate-ammonium 15% W/V SL 1 1 -  

glyphosate-isopropylammonium 48% W/V SL 6 6 -  

 - 
(  

glyphosate-isopropylammonium) 

1 - - 1 

diquat dibromide  37.3% W/V SL 
( paraquat 

dichloride) 

3 - - 3 

 
metalaxyl 35% DS 1 1 -  

 48 44 - 4 
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  4 
2

2535 2568 
1  

 
2   

        

 
 

 
 

 
3 

48 
48 

100% )  
paraquat dichloride) -

(glyphosate-isopropylammonium)   

 

 2565 
 

 2566 
  

 

 2567 
 

 

 2568 
 

 
 
 
 

 

  
 
 
 

 

 
 

 
 
 
 

 

 
 

 
 
 
 

 

 
 

 

 

 

 

 

  

 

 

 

 

 

  

33 30 3 20 20 0 32 31 1 48 48 0 

 
 

90.91% 
  

9.10% 
 

 100% 
 

0 
 

 96.88% 3.13  100% 0 
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  4 

 
 

 

 
 

2554. 

:  
2568. - 68

(Pesticide Residues : Maximum Residue Limit). 
. :  

 

 

 

 

 

 
 
 
 
 
 



 
 

 
 

 
 

 
  

 
  

 
%

 
 

 
 

 
 

 

 
  

 

 

 
 

 
 

  
  

  
 

  
  

 
 

 

1 
profenofos 

 
 

50%
 W

/V EC 
814-2557 

48.7%
 W

/V 
47.5-52.5%

 
 

GC 
/ 

 
 

 

2 
m

etalaxyl 
 

 
35%

 DS 
221-2564 

34.35 %
 W

/W
 

33.25-36.75 %
 

 
GC 

/ 
 

 
 

3 
cyperm

ethrin 
35 

35%
 W

/V EC 
977-2557 

35.70 W
/V 

33.25-36.75%
 

 
GC 

/ 
 

 
 

4 
fipronil 

 
5%

 W
/V SC 

460-2567 
4.90 W

/V 
 

4.50-5.50 %
 

HPLC 
/ 

 
 

 

5 
m

etaldehyde 
-

3.5 
 

3.5%
 GR 

3230-2564 
3.71%

 W
/W

 
3.15-3.85%

 
GC 

/ 
 

 
 

6 
diuron 

 
80%

 W
G 

2181-2561 
80.8 %

 W
/W

 
77.5-82.5 %

 
HPLC 

/ 
 

 
 

7 
abam

ectin 
 

1.8%
 W

/V EC 
167-2557 

2.00%
 W

/V 
1.53-2.07 %

 
HPLC 

/ 
 

 
 

8 
abam

ectin 
-

Ken-Aba) 
1.8%

 W
/V EC 

2466-2564 
1.92%

 W
/V 

1.53-2.07 %
 

HPLC 
/ 

 
 

 

9 
glyphosate-isopropylam

m
onium

 
 

48 
 

48%
 W

/V SL 
394-2564 

49.9%
 W

/V 
45.6-50.4 %

 
HPLC 

/ 
 

 
 

10 
profenofos 

 
50%

 W
/V EC 

116-2557 
48.2%

 W
/V 

47.5-52.5%
 

 
GC 

/ 
 

 
 

11   

am
etryn 
  

80%
 

 
AM

ETRYN 80%
 W

G) 
80%

 W
G 

 
2201-2561 

 
80.1%

 W
/W

 
 

77.5-82.5 %
 

 

 
GC 
 

/ 
 

 
 

 

12 
cyperm

ethrin 
 

35%
 W

/V EC 
90-2564 

35.43 W
/V 

33.25-36.75%
 

 
GC 

/ 
 

 
 

13 
abam

ectin 
 

1.8%
 W

/V EC 
1573-2557 

1.85%
 W

/V 
1.53-2.07 %

 
HPLC 

/ 
 

 
 

14   

glyphosate-isopropylam
m

onium
 

 
  

48 
 

 
 

48%
 W

/V SL 
  

353-3557 
  

46.5%
 W

/V 
  

45.6-50.4 %
 

  

 
HPLC 

  
/  

 

 
 

 

15   

am
etryn 
  

 
SPG UP-SIDE) 

80%
 W

G 
  

2404-2564 
  

80.8%
 W

/W
 

  

77.5-82.5 %
 

  

GC   
/  

 

 
 

 

16   

abam
ectin 
  

 
(Abam

ectin) 
1.8%

 W
/V EC 

  

1649-2563 
  

1.80%
 W

/V 
  

1.53-2.07 %
 

  

HPLC 
  

/  
 

 
 

 

17 
glyphosate-isopropylam

m
onium

 
 

48 
 

 
48%

 W
/V SL 

23-2556 
49.3%

 W
/V 

45.6-50.4 %
 

HPLC 
 

/ 
 

 
 

18 
glyphosate-isopropylam

m
onium

 
 

48 
 

 
48%

 W
/V SL 

1064-2565 
50.1%

 W
/V 

45.6-50.4 %
 

HPLC 
 

/ 
 

 
 



 
 

 
 

 
 

 
 

 

 %
 

 
 

 
 

 

 
 

 

 

 

 
 

 
  

  
  

  
  

 
  

  
 

 
19   

diquat dibrom
ide 

 
 

 

 
  

 
37.3%

 W
/V SL 

  

3477-2567 
  

ND   
-  

HPLC 
  

/   
 

 
 

 
 

paraquat dichloride 
20   

diquat dibrom
ide 

  

 
  

 
37.3%

 W
/V SL 

  

3477-2567 
  

ND   
- 

HPLC 
  

/  
 

 
 

 
 

paraquat dichloride 
21   

diquat dibrom
ide 

 
 

 

 
(vitoxzone) 

 

 
37.3%

 W
/V SL 

  

244-2568 
  

ND   
- 

HPLC 
  

/   
 

 
 

 
 

paraquat dichloride 

22 
atrazine 

9 
90%

 W
G 

104-2559 
91.79%

 W
/W

 
87.5-92.5 %

 
GC 

/ 
 

 
 

23 
am

etryn 
50%

 
 

50%
 W

/V SC 
63-2560 

47.58%
 W

/V 
47.5-52.5%

 
GC 

/ 
 

 
 

24 
diuron 

 
80%

 W
P 

281-2567 
79.9%

 W
/W

 
77.5-82.5 %

 
HPLC 

/ 
 

 
 

25 
cyperm

ethrin 
 

35%
 W

/V EC 
846-2565 

35.365 W
/V 

33.25-36.75%
 

GC  
/ 

 
 

 

26 
am

etryn 
 

 80%
 

Am
etryn 80%

 W
G) 

 
80%

 W
G 

  

2201-2561 
  

78.4%
 W

/W
 

  

77.5-82.5%
 

  

GC   
/ 

 

 
 

 

27  
- 

 
 

 
 

-  
-  

ND  
-  

HPLC 
 

/  
 

 
 

28 
am

etryn 
80 

80%
 W

G 
2258-2561 

79.2%
 W

/W
 

77.5-82.5%
 

GC 
/ 

 
 

 

29 
am

etryn 
 

 
80%

 W
G 

103-2559 
78.1%

 W
/W

 
77.5-82.5%

 
GC 

/ 
 

 
 

30 
glyphosate-isopropylam

m
onium

 
 

48 
 

 
48%

 W
/V SL 

3148-2564 
46.8%

 W
/V 

45.6-50.4 %
 

HPLC 
/ 

 
 

 

31 
abam

ectin 
 

1.8%
 W

/V EC 
927-2566 

1.73%
 W

/V 
1.53-2.07 %

 
HPLC 

/ 
 

 
 

32 
am

etryn 
 

80%
 W

G 
284-=2567 

78.1%
 W

/W
 

77.5-82.5%
 

GC 
/ 

 
 

 

33 
diuron 

 
80%

 W
G SC 

3389-2567 
80.5 %

 W
/W

 
77.5-82.5 %

 
HPLC 

/ 
 

 
 

34 
abam

ectin 
 

1.8%
 W

/V EC 
2098-2557 

1.84%
 W

/V 
1.53-2.07 %

 
HPLC 

/ 
 

 
 

35 
diuron 

80 
80%

 W
P 

011-2558 
80.3 %

 W
/W

 
77.5-82.5 %

 
HPLC 

/ 
 

 
 

36 
profenofos 

 
50%

 W
/V EC 

116-2557 
49.6%

 W
/V 

47.5-52.5%
 

GC  
/ 

 
 

 

37 
abam

ectin 
 

1.8%
 W

/V EC 
2477-2556 

1.92%
 W

/V 
1.53-2.07 %

 
HPLC 

/ 
 

 
 

38 
am

etryn 
80 

 
80%

 W
P 

322-2554 
78.1%

 W
/V 

178.0-84.0 %
 

GC  
/ 

 
 

 

39 
atrazine 

80 
 

80%
 W

P 
391-2555 

81.6%
 W

/W
 

78.0-84.0 %
 

GC 
/ 

 
 

 



 
 

 
 

 
 

 
 

 

 
%

 
 

 
 

 
 

 
 

 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

40 
atrazine 

90 
 

90%
 W

G 
518-2546 

90.2%
 W

/W
 

87.5-92.5 %
 

GC 
/ 

 
 

 

41 
atrazine 

90 
 

90%
 W

G 
332-2555 

90.5%
 W

/W
 

87.5-92.5 %
 

GC 
/ 

 
 

 

42 
diuron 

 
80%

 W
P 

1280-2556 
81.1 %

 W
/W

 
77.5-82.5 %

 
HPLC 

/ 
 

 
 

43 
diuron 

 
80%

 W
G 

743-2556 
79.8 %

 W
/W

 
77.5-82.5 %

 
HPLC 

/ 
 

 
 

44 
lam

da-cyhalothrin 
2.5 

 
2.5%

 W
/V EC 

1629-2555 
2.542%

 W
/V 

2.125-2.875 %
 

GC 
/ 

 
 

 

45   
glufosinate-am

m
onium

 
 

15 
HO

FSINATE 15 SL) 
15%

 W
/V SL 

 
3172-2567 

 
14.5%

 W
/V 

 
14.1-15.95 %

 
 

HPLC 
 

/ 
 

 
 

 

46 
em

am
ectin bensoate 

5 (Taw
ee 5) 

5%
 W

G 
2642-2557 

5.17 W
/W

 
4.50-5.50 %

 
HPLC 

/ 
 

 
 

47   

glyphosate-isopropylam
m

onium
 

 
 

 
 

 
 

48%
 W

/V SL 
 

1230-2563 
 

46.0%
 W

/V 
 

45.6-50.4 %
 

 
HPLC 

 
/ 

 

 
 

 

48 
cyperm

ethrin 
35 

35%
 W

/V EC 
509-2558 

35.28 W
/V 

33.25-36.75%
 

GC 
/ 

 
 

 





 
2568 

 

     

3 

------------------------------------------------------------------------ 
 

 
 

 

3 
 3 

2567  
2558 548 166 

22.99 
MRL 126 ( MRL) 

10 default limits) 30 7.30 
 31.75 

(Insecticide) (Herbicide)
(Fungicide) 124 

54 43.55 
 ( MRL) 30 

 394 
112 28.43 

 MRL) 10 default limits) 30 
 10.15 35.71 

5 
 

 
 MRL) 40 acetamiprid, azoxystrobin,  benomyl, carbendazim carbaryl 

cypermethrin, chlorantraniliprole, chlorfenapyr, dimethomorph  difenoconazole, dinotefuran ,
fipronil, fipronil-sulfone, hexaconazole imidacloprid, profenofos, propiconazole, pyrimethanil, 
phorate triazophos, thiamethoxam,  thiadimenol, thiophanate-ethyl MRL 

 (Insecticide)  (Fungicide) 
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Plant Growth Regulators

  
3 

22 550 153
90,781,395

( . 68) 

 
  

 

 
 pesticide residue)  

 impurities) 
conversion products) 

metabolites) reaction products)
2568) 

2564  
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3  

 
 

 

 
1.  

1.1  (Liquid 
Chromatography Mass spectrometry/Mass spectrometry; LC-MS/MS) ESI-Q-TOF 

1.2 (Analytical balance) 5  
1.3 (Analytical balance) 4  
1.4 (Analytical balance) 3  
1.5  
1.6 Hood) 
1.7 Centrifuge  
1.8 Vortex mixer  
1.9 Auto desiccator)  
1.10  
1.11  Auto pipettes 20-200  1-10   
1.12 Dispenser   
1.13 Syring filter membrane 0.45  
1.14 Syring filter membrane 0.2  
1.15 Centrifuge tube 50 ml 
1.16 Column C18 Column  

2.  
2.1 Beaker  50, 100, 250, 500 2,000 ml) 
2.2 Cylinder  10, 100 1,000 mL) 

2.3 Volumetric flask) (class A)  5, 10, 25, 50, 100, 1000 
(mL)  

2.4 Pasteur pipette 
2.5 Glass syring) 5  
2.6 Vial 10  
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2.7 Vial 2  
2.8 mesh  

3.  
3.1 185  1 
3.2 Acetonitrile (CH3CN) HPLC grad  
3.3 Methanol (CH3OH) HPLC grade  
3.4 Formic acid, AR Grade 
3.5 Acetone (C3H6O) AR grade 
3.6 Isopropanol, AR Grade 
3.7 Isopropanol, HPLC Grade 
3.8 DI water 
3.9 Magnesium sulfate anhydrous (MgSO4  
3.10 Sodium chloride (NaCl) 
3.11  Disodium hydrogencitrate sesquihydrate (Na2H Citr.1.5H2O) 
3.12  Trisodium citrate dehydrate (Na3Citrate.2H2O) 
3.13  Sodium hydroxide (NaOH), AR Grade 
3.14  Ethanol Absolute 
3.15  Magnesium sulfate anhydrous (MgSO4  
3.16  primary (1º) secondary (2º) amines (PSA) 
3.17  graphite carbon black (GCB) 
3.18  Ammonium formate 
3.19  Ammonium acetate 
3.20  Sodium formate 

 
 

1.  
1.1

 
1.2  

 
 2 

1.3  
1.4

 
2.  

2.1  
 

2.1.1  
-   2 
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-
 

-
PTEF 4   

3.  
3.1  

3.1.1  
- Subsampling 
-

  
-

 
-  

- ± C
7 Lab No.) 

 
3.1.2  

-  
- mesh  
-  

3.1.3  
4.   
5. LC-MS/MS 

 
6.  
7.  

 
 
 
 
 
 
 
 
 
 
 
 



54 
 

 
 

3 
GAP 3  

11  
 

548  124 30 
394  

 

GAP 67 
13 468 

185 1)  (Insecticide)
 (Herbicide)  (Fungicide) 

Plant Growth Regulators
Maximum Residue Limit for pesticide; MRL) Thai MRL 

Codex MRL
 FAO) WHO)  

MRL 
MRL Thai MRL  

2 68 :  Thai MRL 
CODEX MRL CODEX : CODEX ALIMENTARIUS International 

Food Standards  MRL Thai MAL CODEX  MRL  
default limits) 0.01 mg/kg ( 2565)

default limits) 0.01 mg/kg  
 2 68 : 

 
Maximum Residue Limit for pesticide; MRL)  

  
 

2568) MRL 
 

 548 166 
22.99 

MRL 126 ( MRL) 
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10 default limits) 30 7.30 
 31.75  

 

 
 

      1 2568 
 

(Insecticide)
acetamiprid, azinphos-ethyl, bifenthrin, buprofezin,  carbaryl, chlorantraniliprole, chlorfenapys, 
cypermethrin, diazinon, dinotefuran, emamectin benzoate, fipronil, fipronil-sunfone, 
imidacloprid, indoxacarb, lamda-cyhalothrin, methomyl, phorate, profenofos, pyridaben, 
pyriproxyfen, spinetoram, thaiamethoxam triazophos  (Herbicide)

acetochlor, methoxfenozide oxadiazone  
(Fungicide) azoxystrobin, benomyl, carbendazim, difenoconazole, 
dimethomorph, hexaconazole, metalaxyl, prochloraz, propiconazole, pyraclostrobin, 
pyrimethanil, tetraconazole, thiophanate-ethyl, thiophanate-methyl, triadimemol 
trifloxystrobin  

 
GAP  67 21 31.34  

GAP   ( MRL) 1
default limits)  9 13.43  GAP

 42.86  GAP  
13 3 413 

131 31.72  
3   ( MRL) 8

default limits)  22 7.26 
 3   22.90 

 3  3.2 55  

548  
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14 25.45 3.2   
 ( MRL) 1

default limits)  1 3.64 3.2  
 14.29 3.2 1) 

 
124 54  

43.55  ( MRL)
3 

acetochlor 0.01-0.03  mg/kg), azinphos-ethyl 0.06 
mg/kg, azoxystrobin  0.01-0.09 mg/kg, benomyl 0.02-0.12 mg/kg, buprofezin 0.03-0.05 mg/kg, 
carbendazim 0.02-0.12 mg/kg, chlorantraniliprole 0.01-0.11 mg/kg, chlorfenapyr 0.01-0.97 
mg/kg, cypermethrin 0.26 mg/kg, diazinon 0.01 mg/kg, difenoconazole 0.01-0.18 mg/kg, 
dimethomorph 0.02 mg/kg, dimethomorph 0.02 mg/kg, emamectin benzoate 0.01-0.05 mg/kg,  
Fipronil 0.01 mg/kg, fipronil sulfone 0.01-0.11 mg/kg, hexaconazole 0.01-0.11 mg/kg, 
imidacloprid 0.01-0.89 mg/kg, lambda-cyhalothrin 0.01-0.02 mg/kg, methoxyfenozide 0.02-0.08 
mg/kg, oxadiazon 0.04-0.44 mg/kg, prochloraz 0.01-0.28 mg/kg, pyraclostrobin 0.01-0.12 mg/kg, 
thiamethoxam 0.01-0.14 mg/kg, triadimenol 0.08 mg/kg, triazophos 0.01-0.03 mg/kg 

( MRL) 2)  
30   

394 112  
28.43  MRL) 
10 default limits) 30  

10.15 35.71 
 ( 3) 

 11 4 MRL diazinon
0.01 mg/kg, imidacloprid 0.12 mg/kg lambda-cyhalothrin 0.02 mg/kg  

2  1 MRL diazinon
0.01 mg/kg  

 18 7 
MRL 6 diazinon 0.01 mg/kg default 
limits) 1 benomyl 0.23 mg/kg, carbendazim 0.22 mg/kg 

 8 3 MRL  
2 methoxyfenozide 0.03 mg/kg, chlorantraniliprole 0.7 mg/kg, 

default limits) 1 carbaryl 0.15 mg/kg  
89 45 MRL

32 bifenthrin 0.02 mg/kg, carbaryl 0.06 mg/kg, chlorfenapyr 0.05 mg/kg, 
diazinon 0.01-0.02 mg/kg, indoxacarb 0.13 mg/kg, methoxyfenozide 0.04-0.43 mg/kg, prochloraz 
0.01 mg/kg, thiamethoxam 0.01 0.14 mg/kg,   MRL) 
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8  acetamiprid 0.41 mg/kg, cypermethrin 2.89 7.48 mg/kg, 
imidacloprid 1.66 mg/kg, fipronil 0.50-0.78 mg/kg,  
default limits) 5 benomyl 0.04 mg/kg, carbendazim 0.04 mg/kg,  
dinotefuran 0.03-0.16 mg/kg,  fipronil-sulfone 0.02-0.03 mg/kg, hexaconazole 0.02-0.03 mg/kg, 
profenofos 0.08 mg/kg, triazophos 0.75 mg/kg  

2 default limits) 1  
tetraconazole 0.05 mg/kg  

22 2 MRL metalaxyl
0.01-0.04 mg/kg  

2 1 MRL diazinon  
0.01 mg/kg  

5 4 MRL  
1 carbaryl 0.02 mg/kg,  cypermethrin 0.01 mg/kg, imidacloprid 0.03-0.05 
mg/kg,  thiamethoxam 0.01 mg/kg, lambda-cyhalothrin 0.06-0.10 mg/kg, 

 MRL) 1  fipronil 0.03 mg/kg, 
default limits) 2 azoxystrobin 0.03 mg/kg,  

difenoconazole 0.02 mg/kg,  
1 1 MRL

cypermethrin 0.53 mg/kg  
1 1 MRL diazinon 0.01 

mg/kg  
45 18 MRL  

5 cypermethrin 0.11-0.16 mg/kg,  carbaryl 0.1 mg/kg, metalaxyl 0.04-0.11 
mg/kg,  MRL) 1  
imidacloprid 2.16 mg/kg default limits) 12 

acetamiprid 0.03-0.77 mg/kg, chlorantraniliprole 0.02 mg/kg, chlorfenapyr         
0.33-0.77 mg/kg, dimethomorph 0.02-0.22 mg/kg, hexaconazole 0.15 mg/kg, propiconazole    
0.02 mg/kg, pyrimethanil 0.26 mg/kg, thriazophos 0.04-0.18 mg/kg, thiamethoxam 0.69 mg/kg,  
thiadimenol 0.12 mg/kg, thiophanate-ethyl 0.07 mg/kg 

10  default limits) 2 
cypermethrin 0.18-0.29 mg/kg,  fipronil 0.01 mg/kg,  

33 5 
MRL 3 diazinon 0.01 mg/kg,  imidacloprid 0.04 mg/kg, cypermethrin  
0.02-0.12 mg/kg, default limits) 2 

chlorfenapyr 0.06 mg/kg,  thiamethoxam 1.12 mg/kg, acetaiprid 0.03 mg/kg 
20 2 MRL

imidacloprid 0.04-0.07 mg/kg  
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28 5 MRL benomyl  
0.01-0.06 mg/kg, carbendazim 0.01-0.08 mg/kg, imidacloprid 0.04 mg/kg, thiamethoxam  
0.01 mg/kg  

 4 1 MRL triazophos  
0.01 mg/kg 

 10 2 MRL diazinon  
0.01 mg/kg, dinotefuran 0.18 mg/kg, methoxfenozide 0.06 mg/kg, spinetoram 0.01 mg/kg  

20 default limits) 3  
phorate 0.23-0.50 mg/kg 

4 4 MRL         
3 azoxystrobin 0.02-0.13 mg/kg,  difenoconazole 0.01 mg/kg,
thiamethoxam 0.01 mg/kg,  imidacloprid 0.02 mg/kg, methoxfenozide 0.02 mg/kg, metalaxyl 
0.02 mg/kg default limits) 1 
chlorfenapyr 0.03 mg/kg 

, , , , , ,
, , , , , , , , , , ,  

, , ,  , , , , ,  
 

5 
  

 
 
 
 
 
 
 
 
 
 
 
 

 
2 5  

 
GAP  67 21 

 ( MRL) 1
default limits)  9  5 

, 1 MRL 10 
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, , , , 4 
MRL 2 default limits) 

1 16 , , , , 
, 1) 4 MRL 1 

 MRL) 1 
default limits) 2 , 5 , , 

, , 1 MRL 5 
, , , , 1) 1 

MRL  3 , , 1) , 
14 , , , , , 

, , 5 
MRL 3 default limits) 2 ,  
2 , , 2 , 

2 MRL 1 
default limits) 1  3 , 

default limits) 2 ,  
, 1 MRL

MRL 
( 4) 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

3 GAP  
 

 
 MRL) 40 acetamiprid, azoxystrobin,  benomyl, carbendazim

carbaryl cypermethrin, chlorantraniliprole, chlorfenapyr, dimethomorph  difenoconazole, 

default limit 2  

MRL 1  
default limit 2  

default limit 1  

default limit 2  

default limit 2  
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dinotefuran , fipronil, fipronil-sulfone, hexaconazole imidacloprid, profenofos, propiconazole, 
pyrimethanil, phorate triazophos, thiamethoxam,  thiadimenol, thiophanate-ethyl

 (Insecticide)  (Fungicide) 

  
 

1  
 

2568 

 

 
  

 
 

MRL 

 3 
413 131 30 

 

3.2 
55 14 2 

 
GAP  67 21 8 

 
 13 - - 

 
 548 166 40  
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2  

  2568 
 

     
mg/kg) 

 
 

 

 

% 
    

 124 54 45.55 % 
 

(Insecticide) 

acetochlor 0.01-0.03 
    azinphos-ethyl 0.06 
    buprofezin 0.03-0.05 
     chlorantraniliprole 0.01-0.11 
     chlorfenapyr 0.01-0.97 
     cypermethrin 0.26 
     diazinon 0.01 
     emamectin benzoate 0.01-0.05 
     Fipronil 0.01 
     Fipronil sulfone 0.01-0.11 
     imidacloprid 0.01-0.89 
     lambda-

cyhalothrin 
0.01-0.02 

     thiamethoxam 0.01-0.14 
     triazophos 0.01-0.03 
    

 
(Fungicide) 

azoxystrobin 0.01-0.09 

    benomyl 0.02-0.12 
    carbendazim 0.02-0.12 
    difenoconazole 0.01-0.18 
    dimethomorph 0.02 
     hexaconazole 0.01-0.11 
     prochloraz 0.01-0.28 
     pyraclostrobin 0.01-0.12 
     triadimenol 0.08 

    
 

(Herbicide) 

methoxyfenozide 0.02-0.08 
oxadiazon 0.04-0.44
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3  
    2568 

 

 
   

 
mg/kg) 

 
  

% 
 

 11 4 36.26 %  
(Insecticide) 

diazinon 0.01 

    imidacloprid 0.12 
   Lambda-cyhalothrin 0.02 

 
2 1 50 %  

(Insecticide) 
diazinon 0.01 

 18 7 38.89 %  
(Insecticide) 

diazinon 0.01 
carbendazim 0.22 

    
 

(Fungicide) 

benomyl 0.23 

 8 3 37.50 %  
(Herbicide) 

methoxyfenozide 0.03 

 
(Insecticide) 

chlorantraniliprole 0.7 
carbaryl 0.15 

 89 45 50.56 %  
(Insecticide) 

bifenthrin 0.02 
carbaryl 0.06 

chlorfenapyr 0.05 
diazinon 0.01-0.02 

indoxacarb  0.13 
 thiamethoxam 0.01 0.14 
 acetamiprid 0.41 
 cypermethrin 2.89 7.48 
 imidacloprid 1.66 
 fipronil 0.50-0.78 
 carbendazim 0.04 
 dinotefuran 0.03-0.16 
 fipronil-sulfone 0.02-0.03 
 profenofos 0.08 
 triazophos 0.75 

 
(Herbicide) 

methoxyfenozide 0.04-0.43 

 
(Fungicide) 

prochloraz 0.01 
benomyl 0.04 

hexaconazole 0.02-0.03 
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3  
    2568 (  

 
    

 
mg/kg) 

 
 

 

% 

 
 2 1 50 % 

 
(Fungicide) 

tetraconazole  0.05 

 22 2 9.10 % 
 

(Fungicide) 

metalaxyl  0.01-0.04 

 2 1 50 %  
(Insecticide) 

diazinon  0.01  

 1 1 100 %  
(Insecticide) 

cypermethrin 0.53 

 1 1 100 %  
(Insecticide) 

diazinon  0.01 

 4 1 25 %  
(Insecticide) 

triazophos 0.01 

 5 4 80 %  
(Insecticide) 

carbaryl, 0.02  
    cypermethrin 0.01 
    imidacloprid 0.03-0.05 
    thiamethoxam 0.01 
    lambda-cyhalothrin 0.06-0.10 
    fipronil  0.03 
    

 
(Fungicide) 

azoxystrobin 0.03 
    difenoconazole 0.02 

 10 2 10 %  
(Insecticide) 

cypermethrin 0.18-0.29 
fipronil 0.01 

 33 5 15.15 %  
(Insecticide) 

diazinon 0.01 
    imidacloprid 0.04 
    cypermethrin 0.02-0.12 
    chlorfenapyr 0.06 
    thiamethoxam 1.12 
    acetaiprid 0.03 

 20 3 15 %  
(Insecticide) 

phorate  0.23-0.50 

 20 2 10 %  
(Insecticide) 

imidacloprid 
 

0.04-0.07 
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3  
    2568 (  

 

 
   

 
mg/kg) 

 
  

% 
 

 45 18 40 %  
(Insecticide) 

cypermethrin  0.11-0.16 
    carbaryl 0.1 
    metalaxyl 0.04-0.11 
    acetamiprid 0.03-0.77 
    chlorantraniliprole 0.02 
    chlorfenapyr 0.33-0.77 
    triazophos 0.04-0.18 
    thiamethoxam 0.69 
     imidacloprid 0.17-2.16 
    

(Fungicide) 

dimethomorph 0.02-0.22 
    hexaconazole 0.15 
    propiconazole 0.02 

pyrimethanil 0.26 
    thiadimenol 0.12 
    thiophanate-ethyl 0.07 

 28 5 17.86 & 
 

(Fungicide) 

benomyl  0.01-0.06 
    carbendazim 0.01-0.08 

     
(Insecticide) 

imidacloprid 0.04 
    thiamethoxam 0.01 

 10 2 20 %  
(Insecticide) 

diazinon 0.01 
    dinotefuran 0.18 
    spinetoram 0.01 
    

 
(Herbicide) 

methoxfenozide , 0.06 

 4 4 100 % 
 

(Fungicide) 

azoxystrobin  0.02-0.13 
    metalaxyl 0.02 

     
(Insecticide) 

difenoconazole 0.01 
    thiamethoxam 0.01 
    imidacloprid 0.02 
    chlorfenapyr  0.03 
    

 
(Herbicide) 

methoxfenozide 0.02 
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4 GAP  
  2568 

 

   GAP  
MRL default limit 

 5 2), 3) 1  -  - 

 10 
1), 1), 1), 5),  
1) 

4 - 2 

 16 
3), 1), 2), 4), 

5), 1) 
4 1 2 

 5 
1), 1), 1), 5), 
1) 

1 
 -   -  

 5 
1), 1), 1),              

1), 1) 
1 

 -   -  

 3 1), 1), 1)  -   -   -  

 14 
1), 2), 1), 1), 
2), 2), 2),           

1), 2)  

5 
- 
- 

2 

 2 1), 1)  -  - - 

 2 1), 1) 2 
- 

1 

 3 5), 1) 2 
- 

2 

 2 1), 1) 1 
- -  

 67  21 1 9 
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5  
  2568 
 

 
 

  
mg/kg) 

MRL 

(mg/kg) 
 

default 
limit 

(mg/kg)  
 MRL 

  
default 

limit 

18) 
7 - 1 carbendazim 0.22  0.01 

benomyl 0.23  0.01 
 (8) 3 - 1 carbaryl 0.15  0.01 

 (89) 45 8 5 acetamiprid 0.41 0.4 (Codex)  
cypermethrin 2.89 7.48 1.5 (Thai)  
imidacloprid 1.66 0.5 (Codex)  

fipronil 0.50-0.78 0.03 (Thai)  
dinotefuran 0.03-0.16  0.01 

fipronil-sulfone 0.02-0.03  0.01 
profenofos 0.08  0.01 
triazophos 0.75  0.01 

hexaconazole 0.02-0.03  0.01 
 (2) 1 - 1 tetraconazole  0.05  0.01 
 (5) 4 1 2 fipronil  0.03 0.02 (Thai)  

    azoxystrobin 0.03  0.01 
    difenoconazole 0.02  0.01 
 (10) 2 - 2 cypermethrin   0.18-0.29  0.02 

fipronil 0.01  0.005 
 

(33) 
5 - 2 chlorfenapyr 0.06  0.01 

 thiamethoxam 1.12  0.01 
    acetaiprid 0.03  0.01 

 (20) 3 - 3 phorate  0.23-0.50  0.01 
 (45) 18 1 12 imidacloprid 2.16 1 (Codex)  
    acetamiprid 0.03-0.77  0.01 
    chlorantraniliprole 0.02  0.01 
    chlorfenapyr 0.33-0.77  0.01 
    triazophos 0.04-0.18  0.01 
    thiamethoxam 0.69  0.01 
    dimethomorph 0.02-0.22  0.01 
    hexaconazole 0.15  0.01 
    propiconazole 0.02  0.01 
    pyrimethanil 0.26  0.01 
    thiadimenol 0.12  0.01 
    thiophanate-ethyl 0.07  0.01 
 (4) 4 - 1 chlorfenapyr  0.03  0.01 
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 548 166 
22.99 

MRL 126 ( MRL) 10
default limits) 30 7.30 

 31.75 
 (Insecticide) acetamiprid, azinphos-ethyl, bifenthrin, buprofezin,  

carbaryl, chlorantraniliprole, chlorfenapys, cypermethrin, diazinon, dinotefuran, emamectin 
benzoate, fipronil, fipronil-sunfone, imidacloprid, indoxacarb, lamda-cyhalothrin, methomyl, 
phorate, profenofos, pyridaben, pyriproxyfen, spinetoram, thaiamethoxam triazophos 

 (Herbicide) acetochlor, methoxfenozide oxadiazone 
 (Fungicide) azoxystrobin, benomyl, carbendazim, difenoconazole, 

dimethomorph, hexaconazole, metalaxyl, prochloraz, propiconazole, pyraclostrobin, 
pyrimethanil, tetraconazole, thiophanate-ethyl, thiophanate-methyl, triadimemol 
trifloxystrobin  

 
GAP  67 21 31.34  

GAP   ( MRL) 1
default limits)  9 13.43  GAP

13 
3 413 131 31.72 

 3   ( MRL)
8 default limits)  22 7.26 

 3  
3.2 55 14 25.45 

3.2   ( MRL) 1
default limits)  1 3.64 

3.2   
124 54 

43.55  ( MRL)
30  

394 112 28.43 
 MRL) 10

default limits) 30  10.15 
35.71 

5 
 

 MRL) 40 
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acetamiprid, azoxystrobin,  benomyl, carbendazim carbaryl cypermethrin,
chlorantraniliprole, chlorfenapyr, dimethomorph  difenoconazole, dinotefuran , fipronil,
fipronil-sulfone, hexaconazole imidacloprid, profenofos, propiconazole, pyrimethanil, phorate
triazophos, thiamethoxam,  thiadimenol, thiophanate-ethyl MRL 

 (Insecticide)  (Fungicide) 
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. 2565. 
: 

 
68  

 11 8  : 
https://doa.gdcatalog.go.th/dataset/doa_13_0301/resource/3bb15ddf-820c-436c-b04b-
a584395bec3c  

. 2568. 9002-2568 :
: Pesticide Residues : Maximum Residue 

Limits). : 
 

. 2559. 9002-2559 :
: Pesticide Residues : Maximum Residue 

Limits). :  
2564. 

12 
2 2564 :  

Codex. 2025. Codex Alimentarius Commission Internationnal Food Standards. Avalible  
November 163, 2025. from : https://www.fao.org/fao-who-codexalimentarius/codex-
texts/dbs/pestres/pesticides/en/ 
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2  
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    25-250  1  

10  

  

 

   250  2  

5  

 

  -    

 -    
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Providing Analysis Services for Active Ingredients in herbal plants by the 
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Prasopsuk,J.,1 Thonglaead, P.,1Khattiyaphutthimet  N .,1 Saisuphan, P.1and Srisawangwong, W.1  

1 3 40000 
Office of Agricultural Research and Development Region 3, Development of Agricultural, 

Ministry of Agricultural and Cooperatives, Khon Kaen, 40000 
Corresponding author: ja.prasopsuk@gmail.com 

 

 
GAP 

CBD  THC Mitragynine  (Panduratin A, Pinostrobin, Boesanbergin A )
-dimethoxyflavone , , '-trimethoxyflavone Curcumin, Demethoxycurcumin, 

Bis-desmethoxycurcumin) (Medecassic acid, Asiatic acid, Madecassoside, Asiaticoside) 
 Quercetin)  DMPBD, Terpinen-4-ol, Sabinene)   (Andrographolide, 

NeoAndrographolide)  Charantin
CBD 

THC CBD - w/w THC - w/w  
Curcumin, Demethoxycurcumin, Bis-desmethoxycurcumin 

- w/w (
Madecassoside (MS) 

- w/w, Asiaticoside (AS) - w/w, Medecassic acid (MA) - w/w 
Asiatic acid (AA) - w/w. Triterpene ester glycosides (MS+AS) 
- w/w (WHO monographs on selected medicinal phants madecassoside and 

asiaticoside not less than WHO monographs 
Quercetin - w/w

Terpinen- -ol - w/w , Sabinene 
- w/w Andrographolide 

- w/w ( w/w)  
Charantin - w/w
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GAP 

ISO/IEC17025
 

Herbal City 
GAP 

-

-
-

-
-

 
 

 
ethanol HPLC Grade, m ethanol HPLC Grade, acetonitrile HPLC Grade, acetone AR 

Grade, water HPLC Grade  
HPLC 

Agilent HPLC- GC-FID Agilent 7890B 
% - volumetric flask 

Ultrasonic) 

Vortex mixer) Nylon syringe filter µm 
 ml vial  mL 

HPLC GC peak area) 

x) y)
%W/W)  
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CBD, THC)  Curcumin,
Demethoxycurcumin, Bis-desmethoxycurcumin) Medecassic acid, Asiatic acid, 
Madecassoside, Asiaticoside) Quercetin) Terpinen- -ol, Sabinene) 
Andrographolide) Charantin)  

CBD THC CBD
- %w/w THC -  %w/w

Curcumin, Demethoxycurcumin, Bis-desmethoxycurcumin
 3.17-18.18 w/w (  Curcumin Total ) 

 
0  Madecassoside (MS) 0.93-5.33 %w/w, 

Asiaticoside (AS)  0.32-3.40 %w/w, Medecassic acid (MA) 0.08-1.83%w/w  Asiatic acid (AA) 
0.1-1.29 %w/w. Triterpene ester glycosides (MS+AS) 1.25-7.82 %w/w (WHO monographs on 
selected medicinal phants madecassoside and asiaticoside not less than 2 %)

WHO monographs
Quercetin 0.0 -  %w/w 

Terpinen- -ol 0.0 -  %w/w , Sabinene
0. 7-0.  %w/w Andrographolide

- w/w  w/w
Charantin 0. -  %w/w  

 

CBD, THC) Curcumin, 
Demethoxycurcumin, Bis-desmethoxycurcumin) Medecassic acid, Asiatic acid, 
Madecassoside, Asiaticoside) Quercetin) Terpinen- -ol, Sabinene)  
Andrographolide) Charantin)

 

 

-  

 
UHPLC.   

    18(2). 2020. P270-286.  
Andrographolide  

    UHPLC : , 17(2),(2019). 

    p153-167.  
Department of Medical Sciences. Thai Herbal Pharmacopoeia. Nonthaburi: Department of 
    Medical Sciences; 2017. p.20-362. 
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 1 3 2568 
 

 
179 

 

 
 

 
  

(%w/w) 
  

(%w/w) 
 

 55 CBD 2.16-6.95 
  

  
THC 0.10-0.29 

  

 26 Curcumin 1.64-9.81 
  

  
Bis-desmethoxycurcumin 0.64-4.61 

  

  
Demethoxycurcumin 0.89-4.39 

  

  
Curcumin Total 3.17-18.18 

5 
2 

 30 Madecassoside ( MS) 0.93-5.33 
  

  
Asiaticoside ( AS) 0.32-3.40 

  

  
Madecassic acid ( MA) 0.08-1.83 

  

  
Asiatic acid ( AA) 0.1-1.29 

  

  
Triterpene ester glycosides 

(MS+AS) 
1.25-7.82 

2 
9 

 11 Quercetin 0.004-0.042 
  

 11 Terpinen-4-ol 0.01-1.74 
  

  
Sabinene 0.17-0.29 

  

 15 Andrographolide 2.18-4.98 
1 

 

 31 Charantin 0.07-0.12 
  

 
 

 

 




