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Abstract

The objectives of this study are to monitor and assess the health risks of pesticide residues

in fruits collected from 12 villages across 5 provinces in the Upper Northeast of Thailand during January

2023 to May 2023. Four types of mangoes - Mangifera indica 'Nam Dork Mai, Mangifera indica

'"Mahachanaka' (Rainbow Mango), Mangifera indica 'Khiew Sawoey', and Mangifera indica 'Faar Lun' - were
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collected from Khon Kaen, Chaiyaphum, Kalasin, Udon Thani, and Sakon Nakhon provinces and
prepared for pesticide residue analysis. Pesticide risks in the fruits were assessed based on the Hazard
Index (HI). A total of 47 samples were prepared and analyzed using the quick, easy, cheap, effective,
rugged, and safe (QUECHhERS) multi-residue extraction method, followed by liquid chromatography-
tandem mass spectrometry (LC-MS/MS) determination. The 228 pesticides monitored in this study at
OARD 3 were used. The results showed that pesticide residues were detected in 19 samples (40.42%
of all samples). Eight pesticides - carbendazim, clothianidin, imidacloprid, lambda-cyhalothrin,
metalaxyl, profenofos, pyraclostrobin, and thiamethoxam - were found in the range of 0.01-0.67 mg/ke.
The risk assessment for consumption in terms of Hazard Quotient (HQ) and Hazard Index (HI) were
conducted. It was found that the Hlis ranged from 0.20 - 13.70%, indicating acceptable risks. An HI value
greater than 100% would indicate a risk to consumption. However, for safety reasons, farmers still need
to be careful about correct pesticide application in plantations.

Keyword: Risk, Pesticide, Pesticide Residues, fruit
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dle: EDI; Estimate Dally Intake  wthe un./nn.dinga/Su

ADI; Acceptable Daily Intake leanndeyaansiafimdndngiivandnsluenmns  Codex online databases
(FAO/WHO, 2023) way Pesticide Properties Database: PPDB, An international database for pesticide risk
assessments (AERU. 2023) nvae un./nn.shiind/su
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namsiAsERansiunnasluiogzaag 4 vle 1den uzihainenls 36 fegn uzdhamwun 8
et uzthadienas 2 feds wazuzaheihidy 1 fetghs s U 47 Mege nUasiuande U
19 fheghs Ay 40.42% vessuauiiogaiaue denunsandnslusiegnsmziihamnen 3 fegna (6.38%)
wazazihathaenlsl 16 feg19 (36.00%) UTinaiingranueglutag 0.01-0.67 un/nn. Suunmulszannisld
U Ussmmﬁwwmﬂ'qﬂ fio @rsmdanuas 5 9da laun clothianidin, imidacloprid, lamda-cyhalothrin, |
profenofos, Way thaiamethoxam asmdnlsaiis 3 vlia laun carbendazim, metalaxyl Wag pyraclostrobin
(Table 1)

Table 1 Frequencies of pesticides detected in Mangoes samples in Upper Northeast

Thailand

Number of
WHO MRLs (un./ Amount of pesticide
Pesticides detected  Type samples
classification nn.) detected (un./nn.)

detected
carbendazim FUC u 2! 15 0.01-0.67
clothianidin INS I 0.042 5 0.01-0.04
imidacloprid INS Il 0.4! 1 0.01
lamda-cyhalothrin INS I 0.2! 1 0.01
metalaxyl FUC I 0.01° 1 0.04
profenofos INS I 0.2! 1 0.01
pyraclostrobin FUC Not listed 0.6 1 0.04
thaiamethoxam INS I 0.2! 1 0.01

Il =Moderately hazardous, Ill =Slightly hazardous, U=Unlikely to present an acute hazard (World
Health Organization, 2020), MRL = maximum residue limit, INS = insecticide, FUC = fungicide

1. Thai Agricultural Standard TAS 9002-2016 (National Bureau of Agricultural Commodity and Food
Standards, 2016), % Codex Alimentarius (FAO/WHO, 2023), 3 European Commission Pesticides
database MRLs (EU) 2022/1343 (European Commission, 2023)




v
' °

Nsasnunseuginaganiiles U7 1 atud 1: 1-8 (2567) GMSA. J. Vol.1(1): 1-8 (2024)

1 il

nansUszfiuanandesannisuilnadisduiinaududunsiedeguain (Hazard Index)

° a ¢ a P a a | = v o o X & o
PINaIATIEENsIYRNANUsTuANUEsesanisusaa tnaldmauiius® Hazard Index Wusadl

@

Fiaanudes wn HE wnndt 100 fehlanudesiiludunsesdeduilan wuil A HI vesugdefiasening
0

.009- 14.06 % $A1ta8n3n 100 (Table 2) waneInluiainudeswman1susinadwunnedsUsuaans.alnidm

o =

Angiunlasuldinnnenaeneliiindnsereavnmle Weolarsananiuguesuzaing nui wedndnenliny
NSANANY 44.44% Ya9IUINAIRE Uzl 1NNl LaTNLUMIYUNNUNITANAIY 37.5% YDITUIUATDE
wzhsumwun Fzihaisaeselinaiunsadieentudmiielulsenanieg wu inwd guu Seanu 1Jusiu

Famsndnuzsionisdseendnasyszaulgifeiiuaunmvemanin wandngnianelneusasdngiy iy

a £% @

WASINIUNEHI WASINNEN AeanaluNede BuAITUYEY NUBULITHANYLI WRsLUITRENLN WaLA99I4

[ -

Wzinanugane 1uiu (ASS1ussduaznansuif, 2566) nunsnsaasidansniiluntsmdadnsialulszanad

Y

gnieswazinzaNiuAngivudazein wWeandyynisanddlunanin uarnisazadludande

dyunan1snnasg

MshesRasiuandnslusaogeuzaing lufiufinianziusendsanieonouuy nuasiyansiy
anfe Anvdudesas 40.42 vossuIusIeg1ATIER U%mmﬁmmwuaaﬂmm 0.01-0.67 un/nn. et
Auae H W eUszfiuanudesninnisuilan wuit eglunasivonsu  Fsannsaideyalumsunsuas

o

wuztinunsnsugnustluiuinianziueenideanilonsuvuy Wiiansidiseianisldaisidndngiion

Y

gnAed eAnuUaeafsvaanunnsiazguilag




Msasinuaseuniaaguiilus U7 1 adudl 1 1-8 (2567) GMSA. J. Vol.1(1): 1-8 (2024)

Table 2 Assessment of consumption risk for mango in Upper NE Thailand

Plots Residues HQ HI =>HQ Health
Pesticide EDI ADI
No. (un./nn.) (%) (%) Risk
1 carbendazim 0.38 1.54x107 0.02 7.73 9.36 accept
lamda-cyhalothrin 0.01 4.07x10°  0.025 1.62
2 carbendazim 0.02 8.14x10” 0.02 0.41 0.41 accept
3 carbendazim 0.02 8.14x10” 0.02 0.41 0.85 accept
clothiandin 0.02 8.14x10°  0.097 0.08
metalaxyl 0.04 1.63x10* 0.08 0.20
thaiamethoxam 0.01 4.07x10°  0.026 0.16
4 carbendazim 0.43 1.75x107 0.02 8.75 8.75 accept
5 clothianidin 0.01 4.07x10” 0.097 0.04 0.042 accept
6 profenofos 0.01 4.07x10” 0.03 0.14 0.136 accept
7 carbendazim 0.34 1.38x107 0.02 6.92 7.46 accept
pyraclostrobin 0.04 1.63x10* 0.03 0.54
8 carbendazim 0.01 4.07x10” 0.02 0.204 0.204 accept
9 carbendazim 0.67 2.73x10° 0.02 13.64 13.7 accept
imidacloprid 0.01 4.07x107° 0.06 0.07
10 carbendazim 0.04 1.63x10* 0.02 0.814 0.814 accept
11 carbendazim 0.04 1.63x10™* 0.02 0.814 0.814 accept
12 carbendazim 0.15 6.11x10" 0.02 3.05 3.05 accept
13 carbendazim 0.57 2.32x10° 0.02 11.60 11.7 accept
clothiandin 0.02 8.14x107 0.097 0.084
14  cabendazim 0.04 1.63x10™* 0.02 0.814 0.814 accept
15 cabendazim 0.01 4.07x10° 0.02 0.204 0.204 accept
16 cabendazim 0.01 4.07x10° 0.02 0.204 0.204 accept
17 cabendazim 0.04 1.63x10* 0.02 0.814 0.814 accept
18 carbendazim 0.02 8.14x10° 0.02 0.41 0.41 accept
19 carbendazim 0.13 5.29x10 0.02 2.63 2.69 accept
clothiandin 0.01 4.07x10” 0.097 0.042
Average 3.29 accept

HI > 100 = risk to consumers, HI < 100 = accept; EDI = estimated daily (m./m.ﬁmﬁnﬁa/ﬁ'u); ADI =
acceptable daily intake (un/nn.tmsnda/5u); ADI values according to the Codex Alimentarius
(FAO/WHO, 2023) and Pesticide Properties Database: PPDB, An international database for pesticide risk
assessments (AERU, 2023)
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