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ada 0

Asihanmaaeuil fuAsiwannaan AOAC Official Method 2007.01 Fufiuiaiiuu
msnagauaNNgndawa’ wasihitinaspuildlumsanaiensitateinuazua liuesdiinauam
wazANNYaBAfEaIMs lasUTBIANNEINTAMNTTUUAMMNWINGSFIU ISO/IEC 170251 2017 289ain
naspuvaslfiamsaadaiiias ﬁmimuQuQmmwmimaﬁmiwﬁﬁamﬂlu (internal quality control)
UAZMIMUANAMMNMEUBN (external quality control) wauMEMINTINIANATARTBITUMIAAN]
Hosnunsau 53 oiia ldud msnguaasmlunssiuinnu 21 oiia manduosimluvaanaiadiniu 24
¥ila waransnguasduaNsilninssadinuu 8 ¥iia mmsanienzvaiiouazUsinamsiaiidesnuman

Adngigdaasaufalasininnnuunaailnlasives (GC-MS/MS)

mimﬁuazmsmmgm

d13LAN: acetonitrile PR, glacial acetic acid AR, n-hexane PR, ethyl acetate AR, magnesium
sulfate anhydrous (MgSO4) AR, sodium acetate (NaOAc) AR, mixture of 150 mg MgSO4, 50 mg
primary secondary amine (PSA) and 50 mg graphite carbon black (GCB) (dispersive 2 ml pig
and fats, AOAC, W/CH fva Agilent), mixture of 150 mg MgSO 50 mg primary secondary amine
(PSA) 50 mg graphite carbon black (GCB) and 50 mg C18EC (silica type irregular particles
40-63 micron, 6 angstroms, lot number 98106-BH), acetonitrile + 1% acetic acid: # N acetonitrile
MUazanl 200 Haa0S LAN acetic acid 2.5 #adanT UWaIUSUUSNIAIA8 acetonitrile IUATU 250 HAAAN
1u volumetric flask, ﬁlmé’u

81331033 1U: mimmgmﬁwmLﬂuwﬁmﬁmsﬁﬂm Dr. EhrenStorfer #ufluzfioifien (single
standard) ﬂa:uaa§nwiuﬂaa'§u (organochlorine compounds) OCs 1UIU 21 §1F lewn aldrin, 0.-BHC,
OL-chlordane, chlorothalonil, Y-chlordane, oxy—-chlordane, pp -DDE, pp -TDE, pp -DDT, dicofol,
dieldrin, endrin, Ol.-endosulfan, B—endosulfan, endosulfan sulfate, heptachlor, heptachlor epoxide,
hexachlorobenzene, lindane, methoxychlor waz tetradifon ﬂ&juaa€ﬂ1IuWaaWa%’a (organophosphorus
compounds) OPs 17U 24 §15 lown acephate, azinphos-methyl, chlorpyrifos, dichlorvos, diazinon,
dicrotophos, dimethoate, EPN, ethion, fenitrothion, malathion, methamidophos, methidathion,
mevinphos, monocrotophos, omethoate, parathion, parathion-methyl, phosalone, pirimiphos- methyl,
profenofos, propargite, prothiophos, Lta2 triazophos ﬂzjumié’fqmwﬁlwgmaﬂﬁ (synthetic pyretroids)
SPs MUY 8 a5 lawn bifenthrin, cyfluthrin, lambda-cyhalothrin, cypermethrin, deltamethrin,

fenpropathrin, fenvalerate L8z permethrin

A - P
ipsasiauazalnsal
WAIBNTNANNALLBYA 0.001 NN FWSUBIANIDEN, LATBNTIANINGLLDEA 0.01 NadNTN EWTULI
M9059, assundlasinInanwunaalnlasiiwas (GC-MS/MS), wwaastuanaznau (centrifuge)
< v =1 = . 44' Y o
ANNLFITAU 3,500-4,000 IDURDINT, LAIBITEMEENTALNBULUU heating block F4lFufalulasaulumsseine
ARG Lﬂ%ﬁ)waguﬂumaumiazmﬂ Vertex-2 Genie, micropipette 21160 2-20 VLN‘[ﬂiﬁ(ﬂi, micropipette
2110 20-200 lulAAAS, micropipette 2U10 1-10 1adanT, amber vial 211@ 8 Hadans, centrifuge tube
2UIN 50 WAL 15 Nadan3, volumetric flask 2UIA 500, 25 WAz 10 Nadan3, pasteur pipette
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iraasufalasinInnsn: GC-MS/MS Agilent Technologies 7890B GC system and 700°C
GC/MS Triple Quad: MMI inlet (Multi mode injection) 60 °C hold 0.35 min, ramp 900 °C/min to
280 °C cryogenic (COZ) on, oven 60 °C hold 1 min, ramp 40 °C/min to 170°C and ramp 10 ramp
10°C/min to 310 °C hold 3 min (20.75 min runtime), analytical column DB5MS 30 m, 250 mm X 0.25 um,

flow 1.1 ml/min
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I@suanusmiionngudinnemaasmaunndiifudunmaiudazmalumafudaghainiaae 4 ma
Tléud mawile manaw maeziusanidsuvile uazmald maas 2 Savia 5w 8 dwia Fududni
fludunmasngudagaudassiio Taun vsanladifiudunumasngudinasznansnan ™ asthifiuduny
sanguiinly umdsuiudunasnguinuansznauss Minenidudunurasnguinuansznam

N5F5NTHANENANFATMTUNNE
U 63 atuN 1 upAN - HAN 2564




Minimizing Pesticide Residues in Fruits and Vegetables Rattiyakorn Srikote and Wischada Jongmeewasna

- < o Y - a Sy o o v @ o v Y g o
wzd@iaineitumunurainguinuansepanzida winzhiumunuueaengurnnansznansn intaumuny
v v = y oo ¥, < < a a s o v &
DINGUHNGUVZDEDA UaztiATIN laun Waunih 1Hawesy Heasdud waslia@une SINRNNIMNG
8 naNMBEN MMIANwIKazaInIzUIUMIanUTInamsanmmasaseiilasiumiadagiinludnilaiss

AAUANLIZVIBIAN

sandsanaasiaiitlesnumindagivaludn

FUIIRENINTANIVING 8 NGNEIBENIN 8 WWIA WWIAAE 200 NTN WENUAAENANITINAY W)

bl
I

w2 g Tesdun 1 Wuasaninaanliauiviin 100 A5y wanhuaanvsalan ¥ Aaues
1 Ao 1% % - & o ' Y ¥ o @ a ¢ a
wnzaunsulszmule wazualiazidan #9608 10 5N wanhllane wazadensisiouas
Usinasseiiilasnumiadasismeaeiasudalasininnnuunaannlasiiwas drud 2 udededngan
Taigaiviin 100 ASy waihaaannsatan W eauas@wizarunsulssmule ntuhluenlnhdan
719 engunnh MW EvRLEsea wazualiazdae % 10 A5N wanhlUane wazase =y
slouasUsnaaseiidlasiumiadagigmeainisuialasininanunaalnlasiives wudenuadiui 1

3531A512Y (Extraction)

Fagaeeharhntin 10 n3u sl centrifuge tube 2110 50 1adans Hin acetonitrile + 1% acetic
acid 10 193805 WeaEIUsT 1 W7 NG MgSO 4 N3 uaz NaOAc 1 n3u wdreh 1wt iy
ANALNBUIIANNIEIUTEANN 3,500-4,000 TAUABINT 11 5 1T MntuwisansasasulaileUszana 6-7
05305 1dlu centrifuge tube 2110 15 193803 LLE;I'Jli’llﬂﬁ’ﬂﬁl‘U%Q‘ng (clean up) @8 DSPE (dispersive
solid phase extraction) lagmstiy 150 Jadnsu MgSO + 50 J9dn5u PSA+ 50 #aan5u GCB (§wsu
fhathawdnath clean up Taamsiiin 150 Gaansn MgSO ,+50 {adn3n PSA+ 50 {iaansu GCB + 50
finandy C1sEC :ntuwsh 1 wit udnhluiluanaznaumeaenuidilszana 3,500-4,000 saUAB1NT
WU 5 n# fuansanasiuls (ansaransduuy) 5 Gaaans 1dlu amber vial 210 8 Gadans 1 lUszwe
anUsnasauiauwi uarlsudsinasasasasanaidn n-hexane: ethyl acetate (3:1) AIUATU 1 adaNS
anudutudhage 2 ndudafiaddns NntluhlliensisiiouasiFnamaeiiilasiumiadasiizand
FELA3ne GC-MS/MS
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Pwamsliensiliinamaeimiadasinludulididiensiudandnny 10 dathe wy
maandseasmaaiitlasiuiiadasiialudumndiacne Taawumsanaianue 5 #iia laun chlorpyrifos
fienagluzn 0.04-0.35 Tadn3udailandu ethion fimaglugn 0.52-0.61 Nadniuaailaniy cypermethrin
lenaglugie  0.04-1.64 NadanSudanlanin propargite dmagludie 0.04-0.20 Fadnudanlaniu
waw profenofos fienaglute 0.04-0.14 fedniudailandy uaswuhmemeduduhimnsinaian
WUMIANANZRIENS 5 2ia wilSinumsanaanas laanunsanaezes chlorpyrifos anagluga
0.02-0.30 §adnINABALANIY ethion Haagluzie 0.02-0.51 Fadnindailaniy cypermethrin lfmag
w2 0.03-0.18 Niadnsudailansy propargite imaglunie 0.02-0.11 Fadninedanlanin uaz profenofos
iy 0.02 Fadnsndailaniy Usinaasanananatagludn 14-96% ansoudaniiouasUiinm

v a a
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Ussnafinu (mg/kg)

aHAET GLEHE AR Silsidharn Sudr9ih USinmars  LOD LOQ
finsaany oy Siassiianldan Steszinanldan Hanas (%) (mg/kg) (mg/kg)
(min-max) (min-max)
chlorpyrifos OPs 0.04-0.35 0.02-0.30 14-50 0.01 0.03
cypermethrin SPs 0.04-1.64 0.03-0.18 25-89 0.01 0.03
ethion OPs 0.52-0.61 0.02-0.51 16-96 0.01 0.03
profenofos OPs 0.04-0.14 0.02 50-86 0.01 0.03
propargite OPs 0.04-0.20 0.02-0.11 45-50 0.01 0.03

winwme:  OPs waingda nguaaimluvaaada
SPs wingia nguansdazilninasd

USanaufimy (mg/kg)

2 ¥ =
& AuliidaiAesziviauBen

15 g duanhiezivialden

1
0.5 0.2 N o

201 014 g BUATITNNY
. 7
0

chlorpyrifos ethion cypermethrin propargite profencfos

mui 1 wamsaaUTnamseiiilasnumiadagigloamsandumain Usinamsanasasasiaiilaeny

Mindagizanaag g 14-96%
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NneaMAeNBiauasUInamseimiadasigludulisnibnautasvaslanidan wun
dulisninlivanudannumsandrweasasieiiilasiumidadagigludunnaiadn laawuasanaananue
10 #iio loun &3 chlorpyrifos, cypermethrin, propargite, profenofos, malathion, fenpropathrin,
bifenthrin, chlorothalonil, lambda-cyhalothrin wa¢ ethion ﬁ@hag‘luﬁw 0.04-0.24, 0.04-0.53, 0.04-1.64,
0.04-0.20, 0.04-0.14, 0.03, 0.03, 0.06, 0.04 WAY 0.03-3.00 HAANFNADNANTH MUAIAU UBTWUNFY
(% H =] a 4 ] & v v a a v a <
lushandanideananadwnzdawzdiuila inumsanaerasasnsie Usinamsandsanasdatiu
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mnd 2 wamsaadsnaastaiilasnumiadagiglasmsdanidandy huudmetnianienzi
20 MBEN AINUMIANANEaIaIRiasiumIadngNegnniiad

Usanafiny (mg/kg)

AR GLHCAD Suligran  duligann  USaaans LOD LOQ
NeIRANY nesawy  hidanw@dan  danwldan  Nanee (%)  (mg/kg)  (mg/kg)

(min-max) (min-max)

bifenthrin SPs 0.03 ND 100 0.01 0.03
chlorpyrifos OPs 0.04-0.24 ND 100 0.01 0.03
chlorothalonil 0OCs 0.06 ND 100 0.01 0.03
cypermethrin SPs 0.04-0.53 ND 100 0.01 0.03
ethion OPs 0.03-3.00 ND 100 0.01 0.03
fenpropathrin SPs 0.03 ND 100 0.01 0.03
L-cyhalothrin SPs 0.04 ND 100 0.01 0.03
malathion OPs 0.04-0.14 ND 100 0.01 0.03
profenofos OPs 0.04-0.20 ND 100 0.01 0.03
propargite OPs 0.04-1.64 ND 100 0.01 0.03

winmmg  OCs wwnete  nauassmlunasiu
OPs wangdie  nguassmluneanass
SPs wnade  nanansdaNzilninsasd
ND wmeds  avaliny

duliaun Yanuldan Jwensvianistila

USanasiinu (mg/kg)

3
3
sy dulddranlddendden
2 "3 g “ulidehenidion
2
1.64
1:5
1
2 0.53
O‘5 0.24 a lﬂ'
0.2 0.14  0.06 0.04 0.03 0.03 BUAFIINNU
0 0 0 ZO 0 0 0 0 0
S A PO S
o o & ) & N @ o ) N
Q\OQ & \O\Q \é\ (Q’b \6\' Q\OQ \O\Z d\(@‘
QR 9
K & Q & & ;

<~

d‘ =3 o Y v o QJ 4 = Vv =Y v =~ Y| Ql
2NN 2 wamsaﬂﬂsmmmsmuﬂmﬂummﬂﬂmgwﬂmﬂmiﬂanLﬂaanau YsunamsanaazasastaiUaeny
AMANANFNIINNI 100%
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uau 5 #iia Tuen 4 21l loun usenlad wunmsanAmNEaeans 2 #iia Ae diazinon 0.17 WAz chlorpyrifos
0.12 faan3uaanlan3u az1h wWu prothiophos 0.14 U8z cypermethrin 0.13 Aadn3udailaniy dilne
WU chlorpyrifos 0.07 fiaan3uaanlansy Win#Hh wu profenofos 0.07 faaniusanlansu liwumsanars
Tutnuwaey wzdanlne @t wasiion dathdmaddnlidaluunssnumsduud wumsand
ypsansananty 4 #iia Tuen 3 #ila lawun Az wu prothiophos 0.10 W8 cypermethrin 0.07 Jaan3u
danlansy Milneny wu chlorpyrifos 0.02 faan3uaanlaniy uazwsnash wu profenofos 0.02 Hadn3y
ganlansn Usmnamsandnanatagludn 20-100% linumsandsluusanlad VIuwaeN Nzdane
HNJN waztiie N MansaudailouazUsnamsandig Fauanalumsd 3 uaznwd 3

MmN 3 wamsaaUnaarseiniadasiglasmsanin NUUMBENTATINIATIET 8 MIBENN ATIANY
MIanAaIanseitasiumandagiizauiu 4 aieen

Ussnafinu (mg/kg)

FUAMIDE NaNES YSuaars  LOD LOQ

; p sinlaiana fin ldans b

NEIIANY NEIIANY Aaudal s nomad (%) (mg/kg) (mg/kg)
Uiﬂﬂiﬂa OPs diazinon 0.17 ND 100 0.01 0.03
Az OPs chlorpyrifos 0.12 ND 100 0.01 0.03
SI'JE]ﬂEITJ OPs prothiophos 0.14 prothiophos 0.10 29 0.01 0.03
vy SPs cypermethrin 0.13  cypermethrin 0.07 46 0.01 0.03
tfllﬂ‘i_zlﬂ OPs chlorpyrifos 0.07 chlorpyrifos 0.02 71 0.01 0.03
winih ND ND ND - - -
Nziane ND ND ND - - -
Lin OPs profenofos 0.07 profenofos 0.02 71 0.01 0.03

wWInewen:  OPs mineia nguaasmlunaanada SPs vaneds nguansduansilninsead
ND nanedia a5vliny
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Minimizing Pesticide Residues

in Fruit and Vegetables

Rattiyakorn Srikote and Wischada Jongmeewasna
Bureau of Quality and Safety of Food, Department of Medical Sciences Tiwanond Road, Nonthaburi 11000,
Thailand

ABSTRACT The contamination of pesticide residues has been a problem that can affect to human
health. This research was aimed to study the results of the process to reduce pesticide residues in fruit,
the study was performed with citrus, and it was treated by washing and peeling. Whereas, in vegetables
represented by broccoli, chinese broccoli, loofah, yard-long bean, eggplant, chilli, water spinach and
mushroom, the residues were decreased by boiling. The analysis of pesticide residues before and after
reduction approaches was performed by AOAC official method 2007.01. The scope of this study included
53 pesticide residues; 21 organochlorine compounds (OCs), 24 organophosphorus compounds (OPs)
and 8 synthetic pyrethroids (SPs). The analysis was done by gas chromatography-mass spectrometry
(GC-MS/MS), and it provided limit of detection (LOD) at 0.01 mg/kg and limit of quantification (LOQ)
at 0.03 mg/kg. The results indicated that the pesticide residues in washed and peeled citrus were reduced
by 14-96% and 100%, respectively, and for the boiled vegetables, they were decreased by 29-100%.
There for, these approaches were efficiently able to lessen the risk that the consumers will receive

the residues into their body.

Keywords: Pesticide residues, Fruit and vegetable, Minimizing pesticide residues
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