Research Article

Received: September 18, 2018; Accepted: October 9, 2018

N1313599U ST UUSIUNEISAINIIN AR NY
nguAIsUIANANASTLNADY
Evaluation of Carbamate Pesticide Residues in Melons

WuSHng Auriiys*
a17ivIeunlsduandon aazas15gvmaRT
umInendbuisas svavning sunawdessaminfivaslan 65000
Juf SauduBaasy
MATnTIve) uazaanaseionundudanivinisdunumanvialen i
el INemIans uiTInenauusaIs duaning sunewies vandafivailan 65000
Pantip Hinhumpatch*

Division of Environmental Health, Faculty of Public Health,
Naresuan University, Tha Pho, Muang, Phitsanulok 65000
Wandee Wattanachaiyingcharoen
Department of Biology and Center of Center of Excellence in Biodiversity,

Faculty of Science, Naresuan University, Tha Pho, Muang, Phitsanulok 65000

UNANED

msfnwil SHngusrasditeAnwansiadanéenguenuiiun uasasaUssiiunnudsaaguam
nnmsuilanwasudyu neifususuuasudu 9 e mnaumizUgniuasy 3 us ludmin
fwaglan JasiginisanAesansialinndndngiivnguansunan 11 ¥ila saemnailan QUEChERS (quick,
easy cheap, effective, rugged and safe) LaTATITIATIZIRIELAS O HPLC-QTOF-MS (high performance

liquid chromatography coupled with quadrupole time-of-flight mass spectrometry) U3u1uansiadl

o v v A

MANARFNIANAGIGATNIATIINY AB @13 carbaryl (0.574+0.020 fadn3u/Alansy) 589097 Av a13
aldicarb sulfoxide (0.310+0.622 fiadin3u/Alantu) ansialimdndngiivnnArenguaisunuaiinsranuly

fogrataougUuimlifuamasgiududinyasvesssmelng WeRinsanimnudseinnisuilan

v o A

wasugUuludewiunuiansiaimindnginsianuiamdsivagdunieeglussauiivansuld Inud1usd

dunsefgaaanulun1snnAewesans aldicarb sulfoxide (HQ = 0.268) wazA1Us¥dunseinganyly

o

N1IANANUBIAIT methomyl (HQ = 0.007) #UEUNNBITDIAITHNITANTUNITHTINEDUAILANAITA

v A a A

Angivuindu q luwasugluiieduasesusinalumuanudasnsieniseimsnely

*Q’%’Uﬁﬂﬂlauuwmw : pantiph@nu.ac.th doi: 10.14456/tstj.2021.6



Uil 29 aUuil 1 unsIAN-NUNIUS 2564 15815mermansuazmalulad (3m.)

AdAe : wWaow; asiedidndngiivnduasunun; n1sussliuanudes

Abstract

This study aimed to determine the contamination of carbamate pesticides in Japanese
melons, and to investigate health risk assessment from Japanese melons consumption. A total of
9 Japanese melons from 3 melon farms in Phitsanulok was collected and tested for 11 carbamate
pesticide residues using QUEChERS (quick, easy cheap, effective rugged and safe) technique with
HPLC-QTOF-MS (high performance liquid chromatography coupled with quadrupole time-of-flight
mass spectrometry). The highest detected carbamate pesticide residue in Japanese melon samples
was carbaryl (0.574+0.020 mg/kg), followed by aldicarb sulfoxide (0.310+0.622 mg/ kg). Carbamate
residues detected in Japanese melons did not exceed the standard of agricultural products of
Thailand. The hazard quotient (HQ) of carbamate pesticides had a range of acceptable risk in which
the highest HQ was aldicarb sulfoxide (HQ = 0.268), and the lowest HQ was methomyl (HQ = 0.007).
Therefore, relevant agencies should monitor and determine other pesticide residues in Japanese

melons for food safety.
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grunsansiadtasizvansiaiila vaneuin
(multiresidue method) [11] 1A UNI15A579
AATIEREELA3 83 HPLC-QTOF-MS (high perfor-
mance liquid chromatography coupled with
quadrupole time-of-flight mass spectrometry)
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luFamdafivalan wagdudlegiinaiunizuan
Ao ST 3 Wrie dafegegnAnEenuuuny
dzaln (accidental sampling) Inatfiusoe 14
LuaauzﬁﬂumﬂLuaauﬁﬂqﬂmﬂuaﬂiiu%uﬁuaa
\NUATNS TIVAY 9 §0E19 Lﬁuwamaauﬁﬁmq
|y 80-85 Yu wagngauasiaiinnviianeuiu
NarAR 7-10 Fu SIuEILAY 3 N HEINTU
LADUMIBENINUAATAILKIASY Lo LLEnDeN
uduvaiaegradu 4 dau den 2 dwu uald
avBonudofeatuioiedosu uazduiegg
11 A19819aE 10 NFU UIuInsI9deunIaIsall
ANANIAISUNUAAELATIA QUECHERS LazAT19
ATIR8LAT B HPLC-QTOF-MS man1sany
Apunthil [12,13]
2.2 #51ANKALENTUINTTIY
2.2.1 @1spil

acetonitrile methanol waz U™
(LC-MS grade) 10 unaniaaives RCl Labscan
Usgindlne formic acid (analytic grade) L9 u
nAnANNVEY Merck Useimnateasull wasynarin
@15.A5 QUECHERS L0 undnfuaiuee Agilent
Technologies Usginaans gatusna triphenyl
phosphate (TPP) 1410 u internal standard 19y
NARNU9IY09 AccuStandard Useimnaansgaluing

2.2.2 #1317%3351U (standards)

N-methyl carbamate pesticide
F1uU 11 @15 bown alicarb sulfoxide, aldicarb
sulfone, carbofuran-3-

oxamyl, methomyl,

hydroxy, aldicarb  propoxur, carbofuran,
carbaryl han g methiocarb Vi undnn el e
AccuStandard Usginaanigelaisni

2.2.3 m’:tm?aumiazawmmwgm

(stock solution)
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Lm%ammiazawmadmimmgmﬁy’n
11 ¥in feududu 10 fadndusdeiadans luth
g acetonitrile n31d 10:90 wazfiusnw
ﬁqmmﬁﬁmiw -4 °C Lﬁawmaamﬂﬂ%a%ﬁms
w3buasazaneanmsgIuinaudy faudaon
WUty 0.01-2.00 Tadnsusedans Tuun -
acetonitrile (10:90) wagim3eal internal standard
(TPP) aandudiu 10 S8an3u luth : acetonitrile
(10:90)
2.3 N15LASUA DY 1LUADU WAZNIS
Aprerasalindadagivnguaisuiun
Fauasuiiunavidoadudelioafiu
USuew 10 s dluaimiagnsiaimseim
arsadnguaisuiue lneldyaain QUEChERS
(QUECKERS extraction and dispersive kits) 14
75n15909U5¥NE WA # (Agilent Technologies
Usznaansgewiny) Inefisnslasdaay dail
WNd15a2a18 acetonitrile 10 Jaddns NauAv
FOENABUUAALLEEATIWIY 10 NSU LWelileN
fudunan 1wt gntaudisens MgSO, 31U 4
N34 @19 NaCl 97u2u 1 AU @19 trisodium citrate
dehydrate 1 n¥u Waga1s disodium hydrogen-
citrate sesquihydrate 0.5 NT 4 LYY 1A TUNAY
wanualidnfuduna 1 uift udnhdunaly
mum%aﬁmwm%‘a 4,000 saUsUN UL 5
U1 A uA ey 9@ sazvazarelaguuy
(supernatant) wdanduduansazarefilaady
"anNAaee QUEChERS dispersive fiuszneude
primary secondary amine 150 SadnsULay

magnesium sulfate 900 TadnTU LN OVINAT
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W e warldu ;acetonitrile (10:90) Usunad 1
108805 azangarsidndauuasdngiyndun
wazihlunsiaimsizvisely
NIATIERAIAT AT ALUAIA R T NY
ﬂfjm'rﬁ‘mmmslﬁffm?aa HPLC (Agilent series 1260
Infinity HPLC Instrument) 9483U% ¥'% Agilent
Technologies UsginAanigoiaini Adaedunivina
Luna C18 (Wu19 4.6 mm x 150 mm x 100A 5
um) wlaiad eudi (mobile phase) Usznausae
0.1 % formic acid kag methanol YL LaENIAT
Thadeuiisenislddadiuearandoufifidnis
Wasuwasseninamsieseyt Ineflsnsndusad
Fudif 0 ladeufidonsidiu 95:5 (0.1 %
formic acid : methanol) Auniifi 5 lawad ouiisl
§n51d7U 10:90 LAz uIfif 15 tWaLnd oudidl
§n57du 10:90 Waiaseiiedu 15 undise

o

nilefi0g19 T UTATIZAA IR AT ALLAY
ANINYNFUAITUNUAAILLAT BY mass spectro-
meter (Agilent 6540 QTOF mass spectrometer)

Y8IUT Y Agilent Technologies Usginaanis

q

ow3n laednnsndimesfiaruaudanisied
sruugad NS ldlun1s3ias1ev de sEuu
MassHunter software ¥83U5%% Agilent Techno-
logies UseneansgoLusni
AsafALaZANTIATIZATA1LRE BYes
$98a2N19NAUAY (percent of recovery) i
duduvesansazarsauasigiud 0.10 dadnfu/
Alansu agluyieiovay 81-16 uazilAn %CV o
Tur2990uag 0.28-7.89 LagAI1TINAYDINTT
%5299V (limit of detection) <0.0075 Hadnsu/
Alansu
2.4 msUszifiuanudssainnisuilan

LAY
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Table 1 Mass spectrometry parameters

Modes Positive electrospray (ESI)
Gas temperature 350 °C
Gas flow 10 L/min
Nebulizer 30 psig
Capillary 3500 V
Fragmentor 100 V
Skimmer 65V
oCcT 1RF Vpp 750 V

nsusziliulenianissuduaansiadl
fdndmsianduaniuiumainnisuilnawaeutiy
FuamuIs s aLEnssauns 1 dlels
ANsUsEIulona@n1sTUduRaansiAlndn
Angianquarsunaanad luldlunisuseisiu
il addunse (hazard quotient, HQ) TnaLana
FRsFrwmmuaunsi 2

ADD = (C x IR x EF x ED) + (AT x BW) (1)
dle ADD = USunassuduiasetu (average daily
dose) @adnsusadn); C = Usunauarsnnangluli
aau @adnsumenlansu); IR = 9n51N15USIAALY
aou (Alanfusat); EF = arudvesnssududa

LYY

(Fusial); ED = szaziansudunasiu (U); AT =

v o =

L’JmLaé“aﬁ%é’uﬁaamﬂﬁﬁwmmgm (Tw); BW =
dhwiinuszanng (Rland)

HQ = ADD + RfD (2)
dlo HO = mﬁqs?jyé’umw; ADD = USuneausSudund
fioiY; RfD = AUTauLiieu

Taufinisulanasadl A1 HQ<0.1
munefa Ldsunse (no harm exist) A1 HQ 0.1-
1.0 nu1ed e suns1ea (low) A1 HQ 1.1-10
nU80 SUNT18UIUNANE (moderate) WagAn HQ

> 10 nuede dunsieann (high) [14]
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3. HaN133BUaIRNTAl
N3ANYINTANA1RSESIATIMTAAR TN
nauAsUelumaeug Y uananumnizUgn
Wwaow 91U 3 urs ludwmiaiivalan wuid
Luaau@ﬁ'ﬁumﬂﬁqammumwﬂqﬂﬁﬁmmuas
¥iian13NANENSIAMTRARgNYNaLAITULLA
faiu onsienesiansnguasunantieau 11

wilp p519nu 5 vila Tasdulug laun aldicarb,

sulfoxide uaz carbofuran @snsr1anuludogng
LuaauéﬁﬁuQWﬂnﬂﬂ’Juwaﬂqﬂﬁmﬂu%’aﬂaz 100
asiadmdadngfivnnd19i UTunagean Ao
carbaryl (\aauINEIUT 3, 0.574+0.020 fiad
nsu/Alansu) wusevay 66.67 5098911 AD
aldicarb sulfoxide (lu@asuaINEIUT 1, 0.310+
0.622 faansu/Alansu) wusesaz 100 Aalandlu

A15197 2

Table 2 Carbamate insecticide residues and MRLs (mg/kg) in the melons

Melon samples Insecticides (mg/kg)
(n=23) Methomyl Carbaryl Carbofuran | Methiocarb | Aldicarb sulfoxide
Farm no. 1 0.062+0.334° | 0.018+0.013 | 0.081+0.144 | 0.034+0.014 0.310+0.622
Farm no. 2 ND ND 0.064+0.001 ND 0.055+0.009
Farm no. 3 0.015+0.118 | 0.574+0.020 | 0.043+0.054 | 0.077+1.778 0.258+0.132
MRL (TAS 9002-2016) 0.100 2.000 - - -

*The values are expressed as mean+SD; ND = non-detectable; n represents number of samples in each

group.

deiSsuifisunanisnmainseiansngy
AT ULUAANANLULLADUATIDENY LagA1ATMUA
USuuansiennA19g9an (maximum residue
limit for pesticide; MRL) LLazﬂ'ﬁmmgmﬁuﬁﬂ
Ln¥A3 (LY. 9002-2559) yosUszinalnedLa

v @

mvualidmiudnuilaansenawns [15] wuil
arsiafiidadngivand s nsanuludiedis
waeud Y udeanldifuaunsgiui faun fail
UTU10uN19ANA19989 methomyl nsianulu
MegamasuilofisuiuaTunumsfivandg
g9@nves methomyl figensuld (0.100 fadnu/
Alansu) anumnzUgndl 1 uazaiumnzUgnd 3
AsnniAi L USInaivnnAsgegaUsTI

2 uag 6 W1 WulAIny carbaryl Tuiuaeudu
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08199z Ugnd 1 wag 2 wudndlaae
nAAMUAUTIIMAYANA9EIEA (2.000 ad
nsu/Alansy) Uszanw 111 way 4 vt @1usu
carbofuran, methiocarb wag aldicarb sulfoxide

Faduasandnsfinvludiegrauaoug Uuguiu
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lnsn1sAunivesITudelainua1u1nsgiu MRL

dmsvarsanuvsdadiusswmalnamuuabiludn

uslaansznawns g19lsiny Ysunanisandng

a

YosasamytatiioSouiisudurindu q 7
399N NUddiUIuIEs carbofuran Faulunils
Tu metabolite 499 carbosulfan (carbosulfan &

ANINIEIU MRL Yol nuTLaAnsENakAinfiy
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0.500 fiadnsumantansy [15]) way methiocarb
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ﬂuﬁzﬁﬁjﬁlﬁ’gumiﬂHiuLLidmIQQTﬂWW (highly
hazardous, Ib) T fuunad seusule s afu
(acceptable daily intake, ADI) fiseéu 0.001 fiad
nfusanlanfuseu dmsu carbofuran wazdi

a o A

s8aU 0.020 dadnsunenlansusodu dnsu
methiocarb uaﬂmﬂ‘ﬁ aldicarb sulfoxide &uu
wildly metabolite ¥94 aldicarb gndneglunas
asATfTiSun T TULTIAEgUAIMANN (extremely
hazardous, la) wazilAfiseusularetu M szeu
0.003 fiaansudenlansunaiu [16,17)]
asiadiadngfivnguaisuiundldl
nainensnssuasonyulsuldludawnndou
Tnadadennedawindeu 1w seeziIa1 n13goy
aanpauaiiie gaugll Arnnudunsn-Lud
(pH) wazAud U Tuasenisaarednaznis
mguﬁawuamiﬂa;mﬁiuﬁaLL’mé'am [18] wonanil
FeanuiTuruarsiadmindng W ylungy
ASULAANNTaRNA1IRE WY waefiA1A3a73n
Tawde 1-2 dUa¥i [19] msenwnnouninuin
ansaiifdndnsiinguarsuiuaiianuduiivee
FUUUTZAIMLAZNITYINIUYDITEUUA 9 VDY
$19me TnaanvegedaiieldSududanianisiu

P v o

Wewnansiaimindaslunduasuiundiulng

U

va

Q%Qﬂ@]@%&l‘lﬂﬂ‘VIi%‘U‘UV]’NLa‘UE]’]‘M’]i A UA

Duiwvesansvilainesnanie §usdiurinves
arslunguilTrufuuimadldsu Snsinisgada
LardNIINITIULNUBATURIA TR wluT19n"Y
(xenobiotic metabolism) s3uvian1sdudafuans
#guda cholinesterase 8u 9 3IUAY uanaNil
arslungudl SsaunsanseduiliiAnoyya
2ONTLIUD @5% (reactive oxygen species) Tu
$23me § s lugn1siian15iua suudaanig

= & A v ¢ & v a
“U'JI@JL@QWUENL‘UE]LEJ@@W@ 9 1uﬁm'¢]LaENQﬂ®'JFJUlI@ﬂ
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A IUNSUTEUANUEB9NNNSSURUEEESLAT
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lagideyaannnanisidelunseilsiuiu
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o

o
193a31NN1581533g v MUz rUlnelagnis
A599319N18 A3 5 UsedT w.e. 2557 unldiiu

AN o o o oA

%’aaﬁaﬁuugwﬂﬁﬁuﬁamimmm CLEFTRRGE
mfununnnsuilaawasuddu Tnsandeya
wuUTuunsuslaanaldvesuszvnsineeny
15 FFUlY denadslunanduasmamewiniy
1.5 d3unnsg1u [20] Useuna 264 nsunedu
(1waew 5 Gue whiy 110 nfw) [21] dntniade
voujuslaawindu 535 Alansu [22] uazengiade
voarfuslaawindu 70 U [23] 1 eFuamiAn
USurusududanoduud JedluTiased
WiguileuiuAmmuaaulasnienieeInis
lngBIANTUINTFIUDIMNTTENINUSEINA [17] 9

A157197 3
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W AN 21510 9ANULE 893 1nN1SUS LA

'
a '

WA UAUUNUINAITALANINARNSHYNN TIINULIAN

] U
v

ﬁszjﬁﬂa%ﬁumiﬂaa@uizﬁuﬁsaﬁﬂﬁ 1nuA1UITY
ﬁ’umwﬁﬁ’wqmwu’tummnf-ﬁ’wﬁuaq methomyl
(HQ = 0.007) uagANsTSunTeTigaanuluns
ANA19U84 aldicarb sulfoxide (HQ = 0.268) 310
N15TIMUNHAAIY T Suns180a15LAT 1SR
AngRauiazvin wuinasdidneglungudla
Sunse Tun methomyl uaz methiocarb @157
noyluna uddunsion leun carbaryl,
carbofuran wag aldicarb sulfoxide (310 HQ Toy

Tan sweaeiv) detugustneddlifinnudesse
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v o N

nssvdudaansiadiindndnsiivnguaisuiualy
wasudyy 0g19l5fina aldicarb sulfoxide uay
carbofuran \uansfisianudufivas uazasiany
nndegaasudUy FeUFmiinsaawutumn
WiguiiigufiuAmAmuaUSunuasienndegen
YOI IBIUANUYADNABD1115VB 9y 15U
(aldicarb sulfoxide 117U 0.020 dadn3usioila
N34 wag carbofuran iy 0.010 dadniusie
Alansu) (24] wuinlusregramasudduiidige
nIfelsEann 10 Wi & msu aldicarb sulfoxide
LAzUsEIN 6 11 d1WU carbofuran Bse19vh
TiAndunsieneguanla mnlasududasgia

satlosuarluuTuiugs lngenainandadiuly

nsFuUsEmuLanuiung u wiea1nn1sfu
Uszyunndonalddu o fifanssananvuieu
Fadunmsiuaudssdenisiududaanslungui
uarorainduneregunwuasduilaald dady
9196895 N15N A TUIAIUANNITIY vila way

v o =

USunamnAnafieynlidllaluansindinndndngivy

Y

Doy

NRUAITAITUILNA waznaud udni1seengns

pdeadsivansAsuLeluaeug Ul Wag/vse

¥
=

finsihszYansuudioumsiedimdndngfiondui
Tudnwalddu q Snitsenaiinisannisldansiad
MIAARIANYAILTTNITNAMUNAINNAIENN
Fanmanuuldvaunu [25] 1ienudasnsily

AsuslnAvesUsewueg1edediusoly

Table 3 Health risk assessment for the ingestion exposure to carbamate insecticide residues in the

melons
Methomyl | Carbaryl | Carbofuran | Methiocarb | Aldicarb sulfoxide
Insecticide residues (mg/kg) 0.039 0.296 0.063 0.056 0.208
IR (mg/day) 0.264 0.264 0.264 0.264 0.264
EF (day) 365 365 365 365 365
ED (year) 55 55 55 55 55
AT (day) 25550 25550 25550 25550 25550
BW (kg) 53.5 535 535 53.5 53.5
ADD (x10™* mg/kg/day) 1.493 11.476 2.431 2.152 8.052
RfD (mg/kg/day) 0.020 0.008 0.001 0.020 0.003
HQ 0.007 0.143 0.243 0.011 0.268
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