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Pesticide residuals in rice from rice growing areas in the central region of
Thailand
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ABSTRACT: Currently, rice production emphasizes productivity which leads to use pesticides for controlling pests
and diseases. However, the excessive or inappropriate application of these pesticides can potentially lead to the
contamination of rice products. This research aimed to monitor pesticide residues in rice samples from Suphanburi,
Kanchanaburi, Chai Nat, and Phra Nakhon Si Ayutthaya provinces. This research was achieved by interviewing farmers
about rice pests and diseases including types of pesticides and the application period. Additionally, the pesticide
residues in 160 and 90 rice samples collected in wet/dry season of 2020/2021 and 2021/2022 from four provinces
were analyzed using Liquid Chromatography-Mass Spectrometry (LC-MS/MS) and Gas Chromatography-Mass
Spectrometry (GC-MS/MS). The 43 and 46 rice samples from wet/dry season of 2020/2021 and 2021/2022 contained
detectable pesticide residue. The most frequently detected pesticide residue was propiconazole, a chemical used
to control dirty panicle and brown spot diseases. These results corresponded to monitoring information that farmers
applied these chemicals during the rice maturation stages. Moreover, the results also found insecticides, such as
chlorpyrifos, omethoate, triazophos, 3-hydroxycarbofuran, carbaryl, carbofuran, propoxur, oxamyl, permethrin, and
ethiprole, as well as fungicides, including cyproconazole, carbendazim, tebuconazole, thiophanate-methyl, and
tricyclazole. However, only 7 (from a total of 43 samples from 2020/2021) and 10 samples (from a total of 46
samples from2021/2022) exceeded the maximum residue limits (MRLs) established by the National Bureau of
Agricultural Commodity and Food Standards (ACFS) and the European Commission for maximum residue levels (EU
MRLs). Therefore, this research continues to monitor and surveillance of pesticide residues in rice production and
provide farmers a guideline for the safe and effective use of pesticides.

Keywords: pesticide; pesticide residue; rice; pesticide residue monitoring
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Figure 1 Percentage of insect pests found in A: Suphanburi, B: Kanchanaburi, C: Chainat and D: Phra Nakhon Si

Ayutthaya Provinces.
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Figure 2 Percentage of rice disease epidemics found in A: Suphanburi, B: Kanchanaburi, C: Chainat and D: Phra

Nakhon Si Ayutthaya Provinces.
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Table 1 The percentage of insecticide application at each rice developmental stage
Development Wet/DRY SEASON 2563-2564 Wet/DRY SEASON 2564-2565
Planting area
Stage application (%) Insecticide application (%) Insecticide
Seedling Suphanburi 75 thiamethoxam, thiacloprid, and abamectin 4.4 ethiprole
Kanchanaburi 2.5 chlorpyrifos and abamectin 125 dichlorvos and thiamethoxim
Chainat 40.7 cypermethrin and carbosulfan 55 thiacloprid, carbosulfan, and abamectin
Phra Nakhon Si
95 carbaryl and buprofezin 65 carbaryl and thiacloprid
Ayutthaya
Tillering Suphanburi 725 chlorpyrifos and cypermethrin 8.7 abamectin and cypermethrin
Kanchanaburi a0 abamectin and dichlorvos a1.7 abamectin and dichlorvos
Chainat 81.5 chlorantraniliprole, and carbosulfan 80 chlorantraniliprole, carbosulfan, and abamectin
Phra Nakhon Si
77.5 dinotefuran, fipronil and carbaryl 45 dinotefuran, carbaryl and buprofezin
Ayutthaya
Booting Suphanburi 70 chlorpyrifos 8.7 abamectin
Kanchanaburi 15 abamectin 12.5 abamectin
Chainat 90.7 chlorantraniliprole, and flubendiamide-thiacloprid 65 carbosulfan, chlorantraniliprole, and flubendiamide-thiacloprid
Phra Nakhon Si
5 dinotefuran and fipronil 5 dinotefuran
Ayutthaya
Heading Suphanburi a5 dinotefuran, abamectin, and ethiprole 8.7 abamectin and thiacloprid
Kanchanaburi 5 abamectin -
Chainat 37 chlorantraniliprole and ethiprole 50 omethoate/dimethoate and emamectin benzoate
Phra Nakhon Si
Ayutthaya
Maturation Suphanburi 17.5 abamectin and carbaryl - -
Kanchanaburi - - - -
Chainat - - 5 carbosulfan

Phra Nakhon Si
Ayutthaya
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Table 2 The percentage of fungicide application at each rice developmental stage

1107

Development WET/DRY SEASON 2563-2564 WET/DRY SEASON 2563-2564
Planting area
Stage application (%) Fungicide application (%) Fungicide
Seedling Suphanburi 24 propineb - -
Kanchanaburi - - R -
Chainat 5.6 mancozeb and carbendazim - -
Phra Nakhon Si
225 kasugamycin and mancozeb - -
Ayutthaya
Tillering Suphanburi 238 tricyclazole and difenoconazole-propiconazole 43 difenoconazole-propiconazole
Kanchanaburi 7.5 zinc thiazole 4.2 zinc thiazole
Chainat 37 propineb and carbendazim 45 propineb and carbendazim
Phra Nakhon Si
80 kasugamycin, mancozeb and copper hydroxide 70 tricyclazole
Ayutthaya
Booting Suphanburi 714 difenoconazole-propiconazole and carbendazim 43 difenoconazole-propiconazole
Kanchanaburi - difenoconazole-propiconazole and zinc thiazole 8.3 difenoconazole-propiconazole and zinc thiazole
Chainat 42.6 difenoconazole-propiconazole 60 difenoconazole-propiconazole
Phra Nakhon Si
12.5 tricyclazole - -
Ayutthaya
Heading Suphanburi 61.9 difenoconazole-propiconazole 43 difenoconazole-propiconazole
Kanchanaburi - - - -
Chainat 68.5 difenoconazole-propiconazole and tebuconazole-trifloxystrobin 90 difenoconazole-propiconazole
Phra Nakhon Si
25 tricyclazole and carbendazim 10 tricyclazole and edifenphos
Ayutthaya
Maturation Suphanburi 19 difenoconazole-propiconazole - -
Kanchanaburi 2.5 difenoconazole-propiconazole - -
Chainat 11.1 difenoconazole-propiconazole 35 difenoconazole-propiconazole
Phra Nakhon Si
5 tricyclazole and hexaconazole 25 propiconazole

Ayutthaya
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Table 2 Pesticide residues found in rice samples collected from Suphanburi, Kanchanaburi, Chai Nat and Phra Nakhon Si Ayutthaya as analyzed by LC-MS/MS and GC-

MS/MS
No. of Samples with Detectable Residues
No. of Samples
Detected Pesticide WET/DRY SEASON 2563/2564 WET/DRY SEASON 2564/2565 Concentration Codex MRLs EU MRLs
SPB KRI CNT AYA SPB KRl  CNT AYA (mg/ke) (mg/ke) (mg/kg) 7 FUMRE
Organophosphate  chlopyrifos 1 - - - - - - 0.01 0.1 0.01 -
group omethoate 2 - 1 - - - - - 0.02-0.14 - 0.01 2
triazophos - - 2 - - - - - 0.04, 0.11 - 0.02 2
Carbamate group  3-hydroxycarbofuran 1 - - - - - - - <LOQ* 0.1 0.01 -
carbaryl 1 - - - - - - - 0.28 1 0.01 1**
carbofuran 1 - - - - - - - 0.01 0.1 0.01 -
propoxur 1 - - - - - - - <LOQ - 0.05 -
oxamyl - - - - 3 3 2 - <LOQ - 0.01 -
Pyrethroid permethrin - - - - - 2 - - <LOQ - 0.01 - 0.05 -
Other groups ethiprole 1 - 2 - - - 1 - <LOQ - 0.02 - 0.01 1
Fungicide group cyproconazole 1 - 1 - - - - - <LOQ - 0.01 - 0.1 -
carbendazim - - - - - - 1 - 0.02 2 0.01 1**
propiconazole 18 2 10 - 1 2 8 20 <LOQ - 0.03 - 0.01 8
tebuconazole 13 - a - - - 6 - <LOQ-0.12 1.5 1.5 -
thiophanate-methyt - - - - 1 2 1 - <LOQ - 0.01 -
tricyclazole a4 - 3 - - - 1 - <LOQ-0.03 - 0.01 2

SPB: Suphanburi KRI: Kanchanaburi CNT: Chainat AYA: Phra Nakhon Si Ayutthaya
Codex: Codex Alimentarius Commission, Joint FAO/WHO Food Standards Programme
*LOQ (Limit of Quantitation) = 0.01 mg/kg

** The concentrations of pesticide residues were non exceeded Codex MRLs.



KHON KAEN AGRICULTURE JOURNAL 51 (1): 1098-1112 (2023)./d0i:10.14456/kaj.2023 Xx. 1111

G

mnnsAnwnmsldamaaivosiuhdauuasdnguaslsndn Tuiuidmiaanssays mgauy3 doum
uaznsTUAsATaYsEN dnsAnauaaunisainisldansiadiv seull 1 qauid/unuss wm.2563/2564 uay 50U 2
§9uT/UUTe w.m.2564/2565 Laglugguil/anuss w.m.2563/2564 wudnnunsnsdaminanssauysuazdeum
s nunuasnsildansialv mnnidminnigauyiuasnszuasaiegsen esniymusausasdnguazlsadn
Anuwnsnsnwuddadiuiiuinndy dawalinunisandrsvesansadaludregrsdnuinnindmianigauyiuas
wsruAsAS0yse uilugguid/unuss n.m.2564/2565 SruaununsnsIndmingnssaysiinisldarsais
anduas dsmalidufeguiifimaandaaseilv anausuideadu uandsandmiadoum myauyiues
wivuAsFIoyse s wwnwnansldanaiv lnsawgansaitestusidnlsatn sty dwalisiuauiiedn
Aand19araiad i ud wdudu lnparsiaddestuddauuasdnguazlsntna v nuand1eundan
foes propiconazole Fsaanndasiunsliasdananlussorimanuiveanunsns wiogslsfinuandogisin
fthuesadesgiviinaansanddugguid/uiuss w.m.2563/2564 513U 160 F288713 WUNNSANANITILIY
43 feganasdl 7 MegiinulTinumnAuairuannsgIududuneas 9fnue Uiniamsivandnigean
(Maximum Residue Limit; MRLs) kag1081911931099 U1 0/W1U5e 0.A.2564/2565 39u3U 90 fr9819 Wun1s
ANFN9RILIU 46 Megnauazdl 10 MegrinuliinamnAudfuaiingn fdidaduiifiutuandediedn
soul 1 dfuieifunsnvauninuazanuaeadoresdnlne nusennansznudenisdieandudidle

asinsuuziinisldansialidesiuidnuuasdmuaslsndnegaivssd@nsamgniesuwayUaondesiely

AYBUAN

YBUBUAMNBIWUALESNINYIAEnS FTeuasuinnTsy wavdtinuauznsINTARaSIINemans 33y
wazuinnssa (anan.) fidsiesuuazaliayususzana uunussuunsHantinuuuemsasndeuaziduiinsiu
dawandon ununuidedesmsnsin Aamnu uazilisesmsnndanansieddestuidadagdnlumsndstn ua
vouRaunvnsnagliauayaTeiFiogsdinluwlanigndm sukmeuuuvaeumumsldansiaidestuiiin

o

Anginanddglunswindin

LONE1591999

nedlsAaInnIsUsENeUeIINLAZAIINGDL. 2565, MsAnwnansznuanmsldasalidunseildlunianuns
(nalniamn) LLazﬂ'ﬂ%fd1az‘fm%"umi%’ﬂmﬂyuw“qsumwsumﬂduL?%%NLLazﬂajuqumnmﬂ%msmﬁw
ANSLNEAS. LONENTITING. NBdlsATINNISUSENOUINTNILALAILINA DY, nsuAUANLIA, NTENTN
A157EY, NN 71w,

nefideuar it 2562. Angind uagnisdesiumda. nansivinis. nedddeuasiandn, nsun1sts,
NILNTINNUATLAZANNTA, NTAVN. 220 T,

nofdeuaziaNtN. 2562, asdmuFiEestin. undsdeoy:
https://newwebs2.ricethailand.go.th/webmain/rkb3/. fudle 14 AR 2566.

Junun Tversd, Funun e3¥audng, gty o¥aiing waveiasn yaduszun. 2556, woAnssunsldassinusa

veunumsnsduiuissuinveandenselandiimaluninnans. wih 248-264 lu LenansUsznounis

Useyivnn1stn nauaudidetninianans aengiueen wazn1anyiunn Useanl 2555 Juin 21-25

I a g a 3 o £ Y
funmu 2556  15ausu Auane-unla Saesy gneunas Janinssees.



unuNYAT 51 atiufl 6: 1098-1112 (2566)./doi:10.14456/kaj.2023 XX. 1112

¥AsYN 5IINATAY, SHUTAIY MesH wazaunus 355038asNY. 2561, N5USELIUNANTENUINNANSIIANTHAL
Adndngiinluundnuardanedenluimisunsuguusamelne. uih 220-225. Tu: msUsegFnms
amnAAmnssnusAsUssmalnesydusRaderl 19. Tufl 26-27 wweu2561.  AuSUsEY
WIWBIRININTAL, AEdRILIMEAanNS, unInendeinunsans, UssaiuAsus.

A131501 UFUNS, SuTI JUNSARSS, HNLIA WALAE, SIANTE BN, SNsAET d18En, ugua LHouAq,

U a

5eudnn Tu, ine e3fne, ANty 999 uagaunn aednay. 2564. N1TIATIRATTYANATG

o

=

lunandnt1i wazdrmamsldansiaivesiumindngtniveununsnsdminanssausuasngauys.
58 TITIN5UN. 12(2): 107-116.

wauming aganasnsal, Ayarsml WnTewa wazdsnnn Wewwds. 2557. Anwvvdauazusunaasivandisly
NAANALNYAT AU LLawaU%nmLLﬂadUQﬂTUmeﬁuﬁﬁﬂﬁﬂiﬁﬂL.Lazﬂ’mmmimwmmﬁ 5 97, W 233-
239, lu: Menumanudonfunsvasesiauan 2556 Tasens: Weuazianndadonisudama
nsinuas. diniteuasimunsinussiani 5 nsdinisnues.

B9Evs tiw, Yy Asvan uavUseSaan TG, 2553 MINALMATIANINTIVIATIENEIINAN cyproconazole,
hexaconazole, propiconazole, tebuconazole e tetraconazole Turin. Naﬂﬁiﬂﬁﬁaﬂ’mﬂisﬁﬂwﬂismm
2553. nAdeingiiiumsinems dninmideianndademsndamamsiness nsafinmaness 2553(1) : 270-
282.

o

$aRn1a Bunin, ms1Se ulduns, Yol Sunsny, naualnua wWves wayiTen ydu. 2564. Msindanin1eeing
Tansinidesiumindnzinvesnwsnslumsdadriunnianans waniane Jusn uaglunnnang fueen Ve
Usswlng wth 157-170 T lenansussneumsuseyivinstn nauaudIdedmmeanatuazay fuan wae
nauAudITedmmeny Tusen Uszdd 2564 Tuil 23-25 e 2564 a1 AuEATedUyusdl 9. Uyl

dinmuiivinnmaneesinessma Usshannmelsy. 2561, EU fvuainasinausiRvesesnaudenmnemsiaues
sigwilvie (endocrinedisrupting) luwdnsiausionnunity. wissdoya
https://appdb.tisigo.th/tis_devs/regulate/eu/pdf/Endocrine%20disrupting%20EU.pdf. fudlo 4 AaAN 2566.

AUNMENATTUAUANATUAZDIMSUVIYIA. 2559. UMIFILEUANNYAT. (1N, 9002-2559). NFamm: dtine
UWTPIAUA LN GISLAL RN TUMIYIA. 61 v,

dinuAsYgianIsinemg. 2565. Ysinauaryarn1suniningdunsieniinisinens U 2551-2564. unasdaya
https://www.doa.go.th/ard/?page id=386. #uiile 27 nuavius 2565.

AOAC Official Method. 2007.01 Pesticide residues in foods by acetonitrile extraction and partitioning with
magnesium sulfate [online]. 2007; [9 screens]. Available:
http://www.weber.hu/PDFs/QUEChERS/ACAC 2007 _01.pdf. Accessed Jan. 19, 2021.

FAO and WHO. 2013. CODEX Alimentarius Available: https://www.fao.org/fao-who-
codexalimentarius/codex-texts/dbs/pestres/pesticides/en/. Accessed Mar. 15, 2022.

Lucia, P., ARR. Fernandez-Alba, C. Veronica, and H. Horacio. 2011. Analytical methods for pesticide residues
in rice. TrAC Trends in Analytical Chemistry. 30 (2): 270-291.

The 2020 European Union Report on pesticide residue in food. 2022. EU Pesticides Database. Pesticide EU-
MRLs. Available: https://multimedia.efsa.europa.eu/pesticides-report-2020/chapter-two.
Accessed Jun. 29, 2023.

Yamane, Taro. 1973. Statistics: an introductory analysis. New York: New York: Harper and Row.


https://www.doa.go.th/ard/?page_id=386
http://www.weber.hu/PDFs/QuEChERS/AOAC_2007_01.pdf

