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noIUgreInnINfiodyzeiNndoy SPE QuEChERS (Agilent, AOAC, w/CH, USA)
(e naO%SUﬁOULQ&Sj Gas Chromatography: GC-ECD/FPD) Smé) Agilent Technology
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Botlg (390U 3 uawnmnfndagdiciuan MRL ungelnidnly Bnninz1o, Bnnegd, ouan
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Analysis of pesticide residues in vegetables in Paksong area,
Champasack province, Lao.PDR

Viengkhong Vansavang', Sengchan Saiyalard?, Phoungkeo Soukcharen’,

and Souksamlan Phomsupha*

Abstract

This study proposes to residue monitoring the quantitative effects of pesticides
in two target groups, organophosphate, and pyrethroid in four vegetable samples as
cabbage, China cabbage, chili, and long beans. from 5 villages in Champasak
Province, the pesticide analysis technique in vegetable samples was based on the
AOAC 2007.01 QuUEChERS technique provided the best results in terms of the lower
amount of matrix, using acetonitrile as the solvent and n-hexane. Extracts and cleaned
up with primary secondary amine, and analysis in Gas Chromatography: GC-
ECD/FPD). Agilent Technology 6890. It will be detected in laboratories of agricultural
and food industry centers Champasak University, the linearity of the calibration curves
was satisfied in matrix-matched standard solution with R?* > 0.999. The limits of
detection and limits of quantification were 0.02-0.05 and 0.03-0.05 mg/kg respectively.
provided good recovery (between 61 to 118%) and relative percent difference (< 15
%). Analysis of pesticide residues monitoring in 4 types of vegetables from 5 villages
as: Kong Tun, Huai Set, Nongsoung, Tongkalong and Kathua Villages, Paksong
district, Champasak province. In this work, a total of 20 samples were in this round 4
of were detected of all vegetables in China cabbage, cabbage, peppers chili, and long
bean, and in the group: organophosphate was all 23 compounds pesticide found only
chlorpyrifos and pyrethroids were all 8 found three as Bifenthrin, Fenpropathrin, and
Cyhalothrin all the residue amounts non exceed the range of the Maximum Residue
Limits (MRLs) codex Alimentarius FAO-WHO and National Bureau of Agricultural
Commodity and Food Standards Ministry of Agriculture and Cooperatives in
Thailand.
Keyword: GC-ECD/FPD, pesticides residue monitoring, organic vegetable, chemical

haz
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2. guzney uar dfinw
2.1. wed

(8ntgu (n-hexane) PR grade 9N
Chemical industry Co., LTD (Tokyo,
Japan), 212100 (Acetone) HPLC grade,
2131UTUTY (Acetonitrile: CH;CN), PR
grade 91N Macron Fine Chemical (Radnor,
PA, USA), 81809%ug8n (Glacial acetic
acid), AR grade, tUN1 2JUEUWRLSY
tu 8 ¢ Magnesium sulfate anhydrous
(MgS0O,) @ 1n  Sigma-Aldrich (st, Louis,
MO, USA). 1gajueign (Sodium
acetate: NaOAc), il (9 (9 (primary
secondary amine, 1% 91809(g8N acetic
acid in acetonitrile, n-hexane: -ethyl
acetate (3:1), Helium gas 930 99.99%,
Nitrogen gas U390 99.99%, Qs §90D
anInUIN0sNIVYWwInnlo mixture
cluldnoiwdign AR, (purity> 99%)
299N U Pyrethriod 29U J: Bifenthrin,
Cyfluthrin, Cyhalothrin, Cypermethrin,
Deltamethrin, Fenpropathrin, Fenvalerate
€ Q& ¥ Permethrin € @ ¢ 1 U
organophosphate 2 © U U : Acephate,
Azinphos-methyl, Chlorpyrifos, Dichlorvos,
Diazinon, Dicrotophos, Dimethoate, EPN,
Ethion,
Methamidophos, Methidathion, Mevinphos,

Fenitrothion,Malathion,

Monocrotophos, Omethoate, Parathion,
Parathion-methyl, Prosalone, Pirimiphos-
methyl, Profenophos, Prothionphos € Q¢
Triazophos $13 2 DU KLU TALUI9IN
sigma-Aldrich, CEE'WQEUNO.U"IOC’IZTWUQOU

daduinfolindfinorucdugy 200
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umg/L Y3ua13e) TU n-hexane H3gli0mIn
ararwU00s e iudiu S uad v
sumzyL 0-4 °C.
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Unnznwd lunwdaiz deuiiyniugsn
01 (iduno1ufinfie)zediiSnioy §
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mmﬁuugﬁmmﬁccﬁu9u293.§|ow3§w
2op10U00r g WwEnndo B
N7 homogenized , §3 9N Hudy
dgusclioldiBfivarein 180a1 2 1
.
2.3. 93D wax sUtneu
tdogurialguilonsiu (Gas
Chromatography: GC-ECD/FPD) Smé
Agilent Technology 6890 fononQu
Electron Capture Detector (ECD) Q¢
Flame Photometric Detector (FPD), & 3
éjazsjo (+0.001 niu Mettler Toledo
PB 303- S Q¢ + 0.0001 n1u Mettler
Toledo AB 204- S), thejtlunotutossu
(Centrifuge, Napco 2028R), Lﬁejnﬁmx
Fodoutulneau (N2 -Evaporator), (697
Uz U1y (Vertex mixer Model VX-
100), 9178 Joute GC-ECD Tunau

Champasak University



SanzogwwdofiodinTunw Pyrethriod
146831 DB-5MS (30 m x 0.25 mm id,
0.25 um film thickness), helium (constant
flow) 1.5 mL/min , Nitrogen (make up) 60
mL/min, §080¢/1380 1 uL, & UMEYU
250 °C, Splitless mode, flow 3 mL/min,
Purge Flow to spilt vent 60 mL/min, (3
t"ywmﬁgaumsugu 80 °C 1s 1 min, rate 25
°C/min 3UCT]3 170 °C, rate 2 °C/min (]
185 °C s 4 min, rate 3 °C/min V(1] J
210 °C, 25 °C/min ¢§ 9 265 °C hold 20
min (AL QUMY detector 300 °C Q¥
$1%8Geute GC-FPD TuniuSmazmig
UawRnfolintuny Organophosphate 1%
§131 DB-1701 (30 m x 0.25 mm id, 0.25
pum film thickness) , helium (constant
flow) 1.5 mL/min € Q ¢ Nitrogen (make
up) 60 mL/min, Snfo€/138Nn 2 uL, back
Injector 250 °C, pulse splitless mode-
pressure 30 psi, purge flow 60 mL/min,
purge time 0.8 min, ci’luc’”ﬁwiﬁs’awmzwu 80
°C 1s 1 min, rate 25 °C/min (49 170 °C,
rate 2 °C/min (1} 185 °C 1S 4 min, rate 3
°C/min (f}3 210 °C, 25°C/min (T} J 265
°C 1s 20 min (z QUMEWL detector 220
°C.
2.4. nawchudiodg
nucHiufiodaytinthivamouay
299210nz8nauly 5 ohdaud: Jiung)
O, Judoudn, J1uoye9gy, ﬁwzﬁj
Mgy e Jiunznon 293U inge’
20991W1EN Bnuivfodiinnius
n1o2eIdiinugu war fiuSngafioday
(lioSarrgudodnsn) (ne3daqddia
nauneeg0, 2002), niuciudodagiinas
HuTuazgniufiungyoiivesdnloadiv

UzmdN=e1ta 9UEn
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A tddzIuavmiumuniinesjuiay
griinfinfin JuqfiodnTuyiUiaizedin
{ad0dinng war H0gryIngzenIQ
dzejndiody ﬂnjéocw?aéguzﬁ%ﬂc’ﬂu
WS, Hreniudivfiodtslu
aumzyU 4°C Fydatiesfinas oSz
fogiy.
2.5. Buneunwnyudodiay
Uafioggiinuigsaiunsuiious
taz Doarvejadudisnsofiulou iy
msuﬁjﬁ: (1) 8381808138n 10 g, (2)
Lﬁa.u 1% acetic acid in acetonitrile 10 mL
Doucdody vertex mixer 1 WA, (3)
Gu 6 gwnigjuiugusuiuss
(Magnesium sulfate anhydrous) Qe 1.5
g NaOAc $1 vertex mixer Uz Uy 1
uaf Amndvdrdudafivduedonaty
centrifuge Lﬁ@ttanéuﬁ (aliquot) Jussu
001012 4,000 SSUALIR VW 5 VA, (4)
0ncdigouiicdy aliquot 1 mL 33w
centrifuge tub®i D
MgSO4/PSA (3/1) (w/w) 200 mg) J0
LaFU vertex mixer 1 ¥, anuDaty
centrifuge czﬁscwng’lamcajzﬁc’ﬂmﬁs
99NIMIWATAIW UL (5) Q031goui
1229951 (organic) LD 1lHcdijdon

anhydrous

N,-Evaporator Judz010028 hexane 1
mL godutigmdiiasiiotatuSmiztos
1899 GC-ECD/FPD lianonmifindinge
dwdnodoluninnu snlulosws
(organophosphate) kv (wdnsoy
(pyrethroid).
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Vortex 1 min
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Pipet ImL

—
jEz¥| Centrifuge 4000 rpm, 5 min
| "j 10 g sample + 1% acetic acid in acetonitrile 10 mL
+ 6 g Magnesium sulfate anhyvdrous
+ 1.5 g Sodium acetate

GC-ECD/FPD
analysis Pipet ImL

supernatant liquid
Add 1 mL n-hexane @ = i

Evaporator by N,

() n hexadecane () PurePsA

B

anhydrous MgSO/PSA (3/1)
(w/w) 200 mg

Centrifuge 4000 rpm, 5 min

@ PSA after adsorb co-extract

su 1: 2unsuniugrinfiodnin war owintd sgenminwdinégy Tunu Snludos

(g (organophosphate) (A twSnsoy (pyrethroid).

2.6. nwdaeiiu

mindugauningag lufioggaz D
peak § Fuowlguilaouny Sudi retention
time NJONUNINLINNZTIV. BN
2w$gel0 war Jruwmoiinfingaydy
shouJ3n wdfitlaniu (mgke) louay
njuiiual MRL Ungg .9002-2551, Uns
19002-2556. §u i peak 29980d137U
calibration curve 289010010071V,
3 umodin@négiduesintunsuiiv
110N PVLINNE N IWEVAIMN KO (AL
91MIVUL M Jg 10 2556), Codex MRL
(FAO and WHO, 2010) i dznngéa

euBunardsnty

UzmdNze1ta 9UEn

3. ButiSu waz 39w
3.1 Linearity and LOD & LOQ
FuduEustEfnusDutsaodig

1
Q Qo

EndJawoudwSonilo,[Funuiv
Bodlagfincda ﬁasn%uﬁuﬂ‘ndmﬁogzﬁm
Uinngnay 0.05, 0.2, 0.8 €Az 2 mg/L,
mudadu.cEutagniutufoluSx gD
Nz TRV IAA linearity, J6189
Ur§adinyoseifjud 0.99465 ma
0.99991. 619 LOD & 3ccer 02 m1 03
mg/kg, €2 LOQ H3wa. 0.5 mgkg
(51100279 1).
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0112719 1 Analytical performance for organophosphorus and pyrethroid pesticide in

vegetables using the proposed method

Linear
pesticide range Calibration data R? LoD LoQ
(mg/L) (mg/Kg) (mg/Kg)

Bifenthrin 0.05-2 y = 1864.44x + 3.698 0.99924 0.03 0.05
Cyfluthrin 0.05-2 y = 48228.26x -237.71 0.99966 0.03 0.05
Cyhalothrin 0.05-2 y =51207.88x - 996.07 0.99964 0.03 0.05
Cypermethrin 0.05-2 y =34703.295x - 37.76 0.99966 0.03 0.05
Deltamethrin 0.05-2 y =26110.52x - 1333.09 | 0.99861 0.03 0.05
Fenpropathrin 0.05-2 y =20516.40x - 268.27 0.99951 0.03 0.05
Fenvalerate 0.05-2 y = 3748.05x- 464.23 0.99965 0.03 0.05
Permethrin 0.05-2 y =7365.48x + 33.11 0.99985 0.03 0.05
Acephate 0.05-2 y=10111.91x - 66.23 0.99946 0.02 0.05
Azinphos-
methyl 0.05-2 y =2456.301x - 85.14 0.99949 0.02 0.05
Chlorpyrifos 0.05-2 y = 7435.69x - 46.94 0.99991 0.02 0.05
Dichlorvos 0.05-2 y = 3465.405x- 19.70 0.99988 0.02 0.05
Diazinon 0.05-2 y = 8543.68x - 62.44 0.99991 0.02 0.05
Dicrotophos 0.05-2 y = 4188.544x -72.57 0.99979 0.02 0.05
Dimethoate 0.05-2 y =16513.25x - 297.3 0.99976 0.02 0.05
EPN 0.05-2 y =5572.76x - 192,2 0.99901 0.02 0.05
Ethion 0.05-2 y = 12540.48 - 296.41 0.99953 0.02 0.05
Fenitrothion 0.05-2 y = 6052.81x - 90.46 0.99982 0.02 0.05
Malathion 0.05-2 y = 7282.14x -115.42 0.99980 0.02 0.05
Methamidophos 0.05-2 y = 14899.06x - 131.29 0.99986 0.02 0.05
Methidathion 0.05-2 y =5960.04x - 153.9 0.99946 0.02 0.05
Mevinphos 0.05-2 y =4411.09x - 5.35 0.99985 0.02 0.05
Monocrotophos 0.05-2 y =4373x + 176.86 0.99465 0.02 0.05
Omethoate 0.05-2 y = 6469.78x - 34.57 0.99928 0.02 0.05
Parathion 0.05-2 y =7748.28x — 144 0.99975 0.02 0.05
Parathion-
methyl 0.05-2 y = 8007.85x - 155.92 0.99974 0.02 0.05
Prosalone 0.05-2 y = 4653.54x - 66.66 0.99983 0.02 0.05
Pirimiphos-
methyl 0.05-2 y =8543.91x - 55.76 0.99992 0.02 0.05
Profenophos 0.05-2 y =5939.79x - 67.91 0.99987 0.02 0.05
Prothionphos 0.05-2 y =6565.23x - 104.14 0.99979 0.02 0.05
Triazophos 0.05-2 y =7379.309x -73.76 0.99988 0.02 0.05
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nfjou1o) Wnu8diey GC-ECD/FPD
11 AOAC 200701 2 8 33
QuEChERS, (81 %recovery 61-123
% e
(%RPD) 0.01-13.62%.

relative percent difference

ouInein nemsd finnnz1o mnfoeno
pesticide 0.2 mg/kg 0.2 mg/kg 0.2 mg/kg 0.2 mg/kg
%Recovery | %RPD | %Recovery | %RPD | %Recovery | %RPD | %Recovery | %RPD
Bifenthrin 61 4.39 61 4.39 61 4.39 61 4.39
Fenpropathrin 118 6.86 118 6.86 118 6.86 118 6.86
Cyhalothrin 107 2.06 107 2.06 107 2.06 107 2.06
Chlorpyrifos 81 0.04 81 0.04 81 0.04 81 0.04
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Nn9oind 23 man Juwa 1 gzlnthen:
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waz Cyhalothrin (1901900213 (3) ;j.u%:
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eIy 02873 - L. MRLs (mg/kg)
nondiy (Bugy (mg/kg)
1. swancdio ND ND ND
5 o , 2. nemaw ND ND ND
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. o Bifenthrin 0.14 0.4
((203UEN 3. .fnmo=1o ,
Fenpropathrin 0.18 1
4. onfjouro ND ND ND
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Cyhalothrin 0.05 0.07
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2.nen 0 ND ND ND
3.8nnng1o ND ND ND
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Cyhalothrin 0.03 0.07
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Maximum residue limit for pesticide (MRLs) codex Alimentarius FAO-WHO
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