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Analysis of Pesticide Residues in Rice Grains and Investigation of Farmers’ Usage

in Suphan Buri and Kanchanaburi Provinces

A3737 WA Seuasend Aunsrdss” inNae e §Rnta 8unan” fmeren anetin” unua 1@ewss”

A o q

a¥oy@nn luin” qiadnyd Asdnan” aAntdy S49” und asrityeyn’
Dararat Maneejan” Rattanawan Jansasithorn” Pakamas Wongtay” Rattikan Intama” Pattarasaya Saiyued”

Narumol Sueadang" Waransita Baide” Jularuck Srisakda" Suppanat Neesung” Nupawee Sakanya"

Abstract

Recently, an increase of pesticide use can cause pesticide residue above standard limit which could
affect on agricultural product export. This research aimed to analyze and monitor pesticide residues in rice
production in Suphan Buri and Kanchanaburi Provinces. The experiment was conducted at Thailand Rice
Science Institute, Suphan Buri province during 2020-2021 by collecting different rice varieties from 40 farmer’s
fields per province. These rice samples were extracted followed by AOAC method and analyzed pesticide
residues by using validated methods of LC-MS/MS and GC-MS/MS. The limit of detection (LOD) and limit of
quantification (LOQ) values of this validated methods were 0.005 and 0.01 mg/kg (ppm), respectively. The
pesticide residues were detected in 18 rice samples (22.5%) from Suphan Buri province which were insecticide
from organophosphate group (omethoate 2 samples) and carbamate group (carbofuran 1 sample) and
fungicide which were cyproconazole (1 sample), propiconazole (7 samples), and tebuconazole (13 samples).
No pesticide residue was detected in rice samples from Kanchanaburi province. In addition, the monitoring
of pesticide residues in rice production in Suphan Buri and Kanchanaburi provinces was also surveyed. The
results showed an invasion of thrips and brown planthopper in both provinces; however, most farmers decided
to apply pesticides to control these problems especially at Suphan Buri province where farmers applied
pesticide at all stages of rice development. The thiamethoxam and thiacloprid were mostly applied at seedling
stage while abamectin was used at tillering and booting stages which accounted for over 70% of pesticide
application at all three stages. A dirty panicle disease was a major disease found in Suphan Buri province
while blast and brown spot were found in Kanchanaburi province. In this case, the difenoconazole+propiconazole
were mostly applied especially at booting and heading stages at Suphan Buri province. In summary, the
pesticide residues found in rice samples did not exceed the maximum residue limit of Thai regulation and
Codex’s MRLs. However, these pesticide residues exceeded the European Commission maximum residue
levels (EU MRLs). The reduction and appropriate pesticide application should be promoted to decrease
residue levels in rice products that could impact on rice export.
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sausioundl uan 1wl gaansaiadaula 2
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Aadams U ldnsasenu nylon filter 0.22 lulAsiums
ARUALATE dIUNNTALATNREILAd LC-MS/MS Az
wihgnsanm 1 Jaaans newdnldszimeuiauaalsy
Fumaiili 1 Jadans Aaadnsazane methanol 50%
LazNIBINIY nylon filter 0.22 TulAsums Aaulnld
AAEd

4.2.2 annglunnsaasei

- isesandalasannnsi-unaail agulalns
Apas (LC-MS/MS)

- paaN : Biphynyl 100 x 2.1 mm 2.6 ym

- gouunAAaaN : 40 asAEaLTnA

_ lapAeuT
A 5 mM Ammonium formate + MeOH : HZO
(10:90)
B : 5mM Ammonium formate + MeOH : HZO
(90:10)
ANNENNTIAINTH
LIRN % Mobile
(‘mﬁ) Phase A Phase B
0 100 0
1.0 100 0
18.0 0 100
18.5 100 0
20.0 100 0
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- \Bunasiian: 5 lailrsans

AinmedanniaRandng s 22 1iln di nax
aafn lunasmnuazayius 5 1ia laun acephate,
dicrotophos, dimethoate, monocrotophos LR
omethoate NANANTUNLNALAZAYALS 12 BHa LA
3-hydroxy carbofuran, aldicarb, aldicarb sulfone,
aldicarb sulfoxide, bendiocarb, carbaryl, carbofuran,
fenobucarb, isoprocarb, oxamyl, pirimicarb Wag
propoxur kazansantaaiunnanlsaie 5 alin Tawn
cyproconazole, propiconazole, tebuconazole,
tetraconazole WAL tricyclazole

wradnnalasunnenaN-unaailaailaing

sansaTin1edne O7 12 afui 2 nengran-fuanan 2564

HAwag (GC-MS/MS)

- ARANY HP-5MS Ul (15 RS x 0.25 NARALNAST
x 0.25 NaALNAST)

- g RdIuAAFAIL1Y 1 280 B9ANTALTYE
TEUU splitless mode

- Tulsunsugnunniisay : 60 aaruaTaa (11W17)
— 40 R9AIATRARRUNT 170 B9ATATEd — 10
a9ANTALELAAe U 310 BeANTALENE (3 W)

- 9oun# Transfer line: 250 4ANTALTHE

- Qmuqﬁ lon source: 300 a9ALIALTYA

- 8nsnslvareniaElaLN: 1 Naaanssaunil

AT229LATIZUATLANANAI9AIUIU 47 TiA
il ansafideaiuindausiag Angivg Wiungw aasnilu
WoaAuazawilgs A1uou 18 1l 1Al azinphos-
ethyl, diazinon, dichlorvos, EPN, ethion, fenitrothion,
malathion, methidathion, mevinphos, mirex,
parathion, parathion-methyl, phosalone, pirimiphos-
ethyl, pirimiphos-methyl, profenofos, prothiofos Lag
triazophos nglnenseasdansz 8 alin laun
bifenthrin, cyfluthrin, cyhalothrin (Lambda),
cypermethrin, deltamethrin, fenvalerate, flucythrinate
waz permethrin ngxeaIuAaETULAZEURUE 21
#%ip 16 aldrin, BHC-alpha, BHC-beta, BHC-delta,
chlordane-cis, chlordane-trans, dichlorodiphenyl-
dichloroethane (DDD-o0,p’), DDD-p,p’, dichloro-
diphenyl-dichloroethylene (DDE-o0,p)’, DDE-p,p’,
dichlorodiphenyl-trichloroethane (DDT-o,p’), DDT-
p,p’, dieldrin, endosulfan sulfate, endosulfan-alpha,
endosulfan-beta, endrin, endrin ketone, heptachlor,
heptachlor exo-epoxide ILaZ hexachlorobenzene
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=3 1 £ U dl U Y .l 1

1) AnEgAN NI NTuNFealdeNl wIaTad
AN URa1NTaNAdaL s LazANANRUE T
Ve (range/linearity) YDA FLANNIN TN 1M 10
3 1 U 1 ] 1 £ %
Faatedne wudn iWudunssag ludaeaanuidudy
0.005-0.160 Raansusanlansn IagldaAn r* > 0.995
Begflunuainisaansle

2) PFIRADUT (repeatability) Rrzdumqng
Windu 3 926U (A1 NaNY LAYER) A 0.01 0.04 uay
0.16 Haansusanlaniu szAuaz 10 G1 WUIN N9
a ' a a % 1 U Yo v
Anzianaail 69 aiin lusnetednn TirnAngnses
(accuracy) AaMNA1 %recovery WAYAIAINLNUEN
(precision) AINA1 %RSD (relative standard deviation)
g ludaanaeniuldnndeninunaes AOAC NArx

g 0.01 Raansusanlaniy fasay 60-115 LAY
AN 0.1-10 Haansusanlansu e84y 80-110
BATNITUTLINUAIANLNLE1AIN %RSD Niasay
1 aal a o‘d”d £ 1 o

8-14 WARNINATNTIAINZULNAINYNFRILNEN

3) ApaNAANIIATIATALRIIEN1947A (LOD)
- S S o nad
Anmaoududusiganainisansaadnls Naaau
v v a a [ 1 a o = o o
VN9 0.005 HAANTHABN AN WAZAAANARNITAINR
AT B0 (LOQ) TeNANdNgw 0.01 Nadnsuse
Alansu

% ] 1
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(intermediate precision) NTLAUANNENTYL 3 2L
A8 0.010.04 1Az 0.16 Faansumanlansy sxALUaz 10
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2. n3AgaadtAsIzrlSIuasIARiTaInuinen
fnginafinnAndlusnatnedng
Fnag1etalananAImIngnesnILE a1uau
40 faeng LAYAINIANIEYAULT 40 FIBENY 994 80
Faatg uUgI19RaNNER 105 faeay 69.0 Wug
Unuandl 1 Feray 12.5 peaalinwuansiennAng 62
FARENN (FRUAT 77.5) WATATIANLANINEANATNTDY
ansiaditaeniuiandnginnlusaeenedaaindandn

Table 1 Pesticides concentration found in rice samples

- Concentration
Pesticide Sample no.

(mg/kg)
omethoate 529, S35 0.02-0.14
carbofuran S35 0.01
cyproconazole S9 0.01
propiconazole S2,3,8,12,18, 20, 22 0.01-0.03
tebuconazole S1, 2, 8,10, 13, 16, 18-20, 22-25 0.02-0.06
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ANITOULT 18 Finaeing (Faraz 22.5) InawuemnAng
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carbofuran 1 a1 liNUAEANAI90981INGN
aafnTumasTuLazansdaunT e ininseas dauans
wiltlaaiunanlsaid NUNNTANAISTR94NT Cypro-
conazole 1 ALY @19 propiconazole 7 AagNg LAy
tebuconazole 13 #2821 (Table 1)
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Aandanneyaus uitfoyuusasdngdng Ineldansnd
lunistesiunndandngdne Andlufasay 86.67 uax
73.47 mNaTsL

(%
o o o

Toymunasdngdrandr Aoy luisaesdamndn wu

Table 2 Incidence percentage of insect pests found in Suphan Buri and

Kanchanaburi provinces in 2020

Rice insect pest Suphan Buri Kanchanaburi
Thrips 26.88 30.86
Brown planthopper 26.88 23.46
Rice leaffolder 13.98 16.05
Stem borers 25.81 13.59
Others

Rice black bug 2.15 -
Rice gall midge 2.15 1.23
Rice bug 2.16 -
Caterpillar - 2.47
Whitebacked planthopper - 1.23
Rice mealybug - 1.23
Stink bug - 1.23
None 1.08 7.41

sansaTin1edne O7 12 afui 2 nengran-fuanan 2564
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Table 3 Percentage of insecticide application at each development stage of rice in Suphan Buri and

Kanchanaburi provinces in 2020

Development Insecticide

Planting area

stage of rice application (%)

Insecticide

Seedling Suphan Buri 75.0 thiamethoxam and thiacloprid
Kanchanaburi 2.5 abamectin® and dinotefuran
Tillering Suphan Buri 72.5 flubendiamide+thiacloprid
Kanchanaburi 40.0 abamectin and dichlorvos*
Booting Suphan Buri 70.0 abamectin®
Kanchanaburi 15.0 abamectin®
Heading Suphan Buri 47.5 dinotefuran, abamectin®, ethiprole and chlorantraniliprole
Kanchanaburi 5.0 abamectin®
Maturation ~ Suphan Buri 20.0 emamectin benzoate
Kanchanaburi 0.0 -

* = Not recommended in paddy field

Table 4 Percentage of rice diseases found in Suphan Buri and Kanchanaburi

provinces in 2020

Rice disease Suphan Buri Kanchanaburi

Blast (tillering stage) 14.93 18.97
Brown spot 22.93 18.97
Dirty panicle 34.33 517
Bacterial leaf blight 7.46 12.07
Blast (heading stage) 4.48 12.07
Others

Yellow orange leaf 2.99 -

Root rot - 1.72

Bacterial leaf streak - 1.72
None 13.43 29.31

1%

. X X o ¥ o
nasvinanavesnae uazinaansyinnduinniaginan
A 1 ¥

FRIANNN AB UUAUNE uazuueualudg (Table 2)
Tnainemansdandngnesniys Idansiaiidesiunidn
uNasnszezaaenislgn Tneldans thiamethoxam
Hae thiacloprid wnluszazna AouIzIZUANNBUAY
sztzaies duuldans abamectin Seveanuszezil]
nsldansaidesiumdnunasuinndnferay 70 Ty

AUTN292 UM TNUAZIZRIZWALNWAY INEATNT LEaNs
WANSRaaY 47.5 uaz 20 Aruanau laaldans
dinotefuran, ethiprole WAY emamectin benzoate 2
neasnaddanayanys idanslesiuindnunasiias
ndnuanssmiaguasid Taeldansuiniigaly
szeizdnauanne Aaifludenas 40 ansiniifaesld Idun
abamectin wazldldansiafidasiunianluszes
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Table 5 Percentage of fungicide application at each development stage of rice in Suphan Buri and

Kanchanaburi provinces in 2020

Development
P Planting area

stage of rice

Fungicide
application (%)

Fungicide

Seedling Suphan Buri 2.5
Kanchanaburi 0.0
Tillering Suphan Buri 25.0
Kanchanaburi 7.5
Booting Suphan Buri 77.5
Kanchanaburi 2.5
Heading Suphan Buri 65.0
Kanchanaburi 0.0
Maturation Suphan Buri 20.0
Kanchanaburi 0.0

propineb

tricyclazole and difenoconazole+azoxystrobin
difenoconazole+propiconazole
difenoconazole+propiconazole and carbendazim
difenoconazole+propiconazole
difenoconazole+propiconazole

and tebuconazole+trifloxystrobin

difenoconazole+propiconazole

WALINAY (Table 3)
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