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Abstract

This study aimed to investigate the pesticide residues of 6
pesticide active compounds (Methyl-chlorpyrifos, Chlorpyrifos,
Malathion, beta-Cyhalothrin, lamda-Cyhalothrin and Cypermethrin)
in 3 kinds of vegetables (Cabbage, Chinese cabbage and chili) in the
farms of six villages (Thongkalong/TKL, Thongset/TS, Nongsoung/

NS, KaToud/KT, NonChan/NC and Khongtoon/KHT) in Paksong
district of Champasak province of the Lao PDR. The samples were
collected in March of 2022, and they were analyzed by using the
QUEChERS method and detected by Gas Chromatograph Electron
Capture Detector calibrated with the targeted pesticide standards. The
results showed that Malathion residues were found in Cabbage (0.213
mg/kg) and Chinese cabbage (0.185 mg/kg) samples from KT.
Malathion residue of 0.300 mg/kg was found in chili sample from TS.
Furthermore, Malathion residues were found in Cabbage (0.458
mg/kg) and Chinese cabbage (0.201 mg/kg) samples from TKL.
Chlorpyrifos residue of 0.135 mg/kg was found in KT cabbage
sample. The Malathion, Chlopyrifos and Beta-cyhalothrin residues of
0.292, 0.143 and 2.338 mg/kg, respectively, were found in NC chili
sample. In summary, it was indicated that there were the target
pesticide residues in all vegetable samples at the levels above MRL
defined by Codex/WHO. For consumer’s safety, the vegetable
harvesting period must be in general spaced for 10-15 days after
pesticide application. However, the results of this study would be a
good and important information for concerning sectors in terms of
research and risk assessment for food safety in Laos in the future.

Keyword: Pesticide Residues, Cabbage, Chinese cabbage, Chilli,

Paksong, Champasak, Lao PDR
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Radnor, PA, USA),
Chemical Industry Co., Ltd., Japan), QUEChERS
Salt (Hawach Scientific Co., Ltd., Shaanxi,
China), d-SPE cleanup kit (Agilent Technologies
Co., Ltd, Thailand), Chlorpyrifos standard,

Methy-Chlorpyrifos  standard, Malathion
standard, Cypermethrin standard, Mixed beta-

Cyhalothrin Q¢ lamda-Cyhalothrin standard
(Phoenix Scientific Co. Ltd., BangKok,
Thailand).
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ﬂﬂ‘téﬁjnmu%uccuunmw 530 2970V
(F acSendod 19 cd udounul §nciog
(Taherdoost, 2016).
2.3 mugennhoday

Homogenize

A |
| '.r"i 10 g sample + 1% acetic acid in acetonitrile 10 mL

fog9eineriaeegsUn [efnyauidinin
MU0, ANy, fod1gtindidnedo Fauow
10 g Refinyauatsimen 50 mL-centrifuge tube,
Suman Acetonitrile U0 10 mL, Sudond 1
U €z vortex 5 U, (.U QUEChERS salt 33
tedoFudond 1 ud maudoudios vortex 5
Uad. RNy Yatdeens udoscdieg centrifuge
Sanaoyy 4000 rpm cdutont 5 iR, duanin
:NNFoucig (supernatant) finnnesnNUIRILOU
1.5 mL 307839 7ugmen 1.5 mL d-SPE cleanup
tube, Fudiow vortex 5 U waovaty centrifuge
fiSnnaoyw 4000 rpm (Jucoan 5 Ui, gnuieas
nAeS1 1 mL 0107 gourigdicentd 2397
200 vial cd otucd 1wiwsi9dioe Nitrogen gas.
AIWaU (o8 n-hexane 1 mL cwJovatdScae
ﬁoycé"ej Gas Chromatograph Electron Capture
Detector (GC/ECD) (Paz et al., 2017) tai g3

WichuTu (suwwwd 1).

Pipet 1.5 mL
Supernatant Liquid

Vortex 5 min

— e . ™

Centrifuge 4000 rpm, 5 min

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

+ 6 g Magnesium sulfate anhydrous J],

+ 1.5 g Sodium acetate

GCC-ECD
analysis

Add 1 mL n-hexane

pipet 1 mL.

extract (upper laver)

L]

| 4

Evaporator by N2

) n-hexane

D Pure PSA

] < |

Cenirifuge 4000 rpm, 5 min

l::) PSA after adsorb co-extract

suwwdl 1: 2unsuniugeNndioelny

e PSA: primary secondary amine
e Na: gas nitrogent
e MgSOs: Megnesium sulfate
e Na;CsHsO7: Sodium Citrate
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Gas Chromatography- Electron Capture
Detector (GC-ECD) §mé) shimazu 2010 ¥
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thickness), helium (constant flow) 1.5 mL/min ,
Nitrogen (make up) 60 mL/min, injection volume:

1 pL, Injector temperature: 250 °C, Injection mode:

Splitless, Column oven temperature mode: Temp.
programme 100 °C (1 min), rate 15 °C/min { Ucti3
250 °C, rate 5 °C/min ttj3 180 °C (8 min) s ECD
temperature: 300 °C.
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€ LOQ g9nareiar MRL Sidcuud oz,

3. Buidu

3.1 Chromatogram fitdamnnidnnnazaie
U0
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Socdasuasdig 06 mand  Methy-Chlorpyrifos,

Malathion, Chlorpyrifos, Beta-Cyhalothrin,

Lamda-Cyhalothrin «Q¢ Cypermethrin fiJaou

(8 08 1000 pg/mL tdizscn) Wik ucijaoru

fincioguniududodaguas peak G tduacludiu

muGeutaiciegnauds (Suwaui 2).

32 nonzsudwudondny Gnnsgid axe
gnningo uenfocdegdingsy  dau
KHT
Wud1 Jnaufineigeadauine@dn Malathion

zﬁ'ﬁné’ljsﬂu Bnned xR GnnIn210 (S9tdd

nIudsunsuldasduniuane 19 Maximum

Residue Limits (MRLs) elana0nds S Ua0n1uén

£11979%0297 Ainzuae European Union (EU) ¢div

Jagligendd [NYTUNULINMETIY F1UI0ISTwn

0 ey WAV (0219857 1).

3.3  nonzsughuwinndntuiinnegd,  &n
n1Ng10 1 swnein Weenfocdeguin
297 U TS
Wuda Inulinengeadaudncidn Malathion

Udsd Uavoy 9¢, Lamda-Cyhalothrin €3

Cypermethrin Jus3 Uaumaetusuaneio 8 9td

nIudsunsuldasdunauang 19 Maximum

Residue Limits (MRLs) elaniaindsS Uaunauéin
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209 (A2 (AU (NULINMTIY 20y Wwicdiu T
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3.6 nonzsugwwdnninutinnegind aas tin
nng1w tuenfocdsgyingey diu KT
Judr Uniudneaaggdadaugandn

Chlopyrifos fineiage Tu gfnneyi 19, Malathion

e Chlopyrifos zﬁ'ﬁnéﬂjeﬂu inn1n210 ¢85

Iniudsunsulgasauniufingag Maximum

Residue Limits (MRLs) elaniaindsSuaunaufin

£11999%0 293970oue European Union (EU) g

Jwligend NETUNULINCENIY KIUINIFTWn

1A K209 AU (11021987 5).

3.7 nongsuelwsnnEntusuingin  Tucen
HocJaguaingey dau NC
dudr Iniudineageadaudnndn Beta-

Cyhalothrin JdJsJ Uaum 18 €ae Lamda-

Cyhalothrin SusSuaunise fiAnea9e) Ty ouan

tfi0 ¢ 9t In1udsunsulgasdunaudne g

Maximum Residue Limits (MRLs) elaniadnds S

Jauniuang 198980299 Nnovuie European

Union (EU) tiudaoiige (g tAutNuUINnenIl

KeenWHUTY (M1012198 6).

4,  Swinty

(JURecny Chromatogram [9NNI3ta1:90

nzmw.umm:mwww%}’nqﬁncﬁﬂUmaJ finoau
c§u2:u 1000 pg/mL #igsumngucdiog GC-ECD
2000970cdU0T FULIVEN29ICIRLNINSSNLUA
Tugo9r0t119NU: Methy-Chlorpyrifos (12.709
min), Malathion (13.206 min) 22 Chlorpyrifos

(13.426 min), Beta-Cyhalothrin (19.219 min),
Lamda-Cyhalothrin  (19.547 min) « =

Cypermethrin (23.560 min), m:msngumsunﬂu
Starstiuda Jeir 92-116% e tuenuise uSutd
(70-120%) asnds‘ﬁumuénaéaesg (Besil et al.,
2017) w2 20y oicdaiudt 2sgounuSared
00U U £z LOD ¢ Tugoy 0.04-0.09
(mg/kg) €z LOQ ¢ Tugag 0.12-0.26 mg/kg
(Mello et al., 2024). Malathion ity cFiuTueciaz
2:508n cUudaadinsieauinnzniu, Jusa
Lamda-Cyhalothrin  Swsjouancin czadauiig
xS0 Jeaginoteuinnznay, du Cypermitrin
20t figesn Jwsgouancin cae Jauhinady
Dustinneyi Jelggndreauinnenaunaudady,
tifu Chlopyrifos Tueriazgedndn cuudeaaci
NoIa1UINMENIY (€2 WU Lamda-Cyhalothrin
2 Beta-Cyhalothrin  Jwsjsuancein cenday
NS0 wae Tuudy Jeaggndaaauinnznay
(Standard, 2008) t1}9 4.749 s 2.338 mg/Kg.
genagiuniudiuadizey (Mao et al., 2020)
3299 tinonggumdsI U diusanidn
Chlorpyrifos wag Cypermethrin i Gneia9uiin
uagze0n (dovsSuasiugs) Rantnmeuaay
€2z suanfiodine1o JO3TwnAcducdiogtiidnga
M2 yunwdStwn tiduda Chlorpyrifos Aneiag
Ruiinmauatu Jeaciandauinnzniu 13% w2
Cypermethrin Aneiagtusaniiotineao wuuden
BAN91UI0METIVEE VNFOH Y. NI0LUINNET IV
(standard calibration curve) 2936°1Unu§nqﬁoc’fh
ou1e 6 Jn0.0c8 Ugu 250-1000 pg/mL sy
aowcé’yuzfuzﬁ"téﬁ’ wa: Jeaorucducd us
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110198 1: nongsuelwsncEnTutinnegid aae nningio TudwAcju
. - detected MRLs LOD LO
Village  vegetable pesticides Q
(mg/kg)  (mg/kg) (mg/kg) (mg/kg)
Methy-Chlopyrifos ND 1 0.04 0.12
Malathion 0.213 8 0.08 0.14
Chlopyrifos ND 1 0.04 0.12
cabbage  Beta-Cyhalothrin <0.094 0.03 0.07 0.21
Lamda-Cyhalothrin <0.089 0.3 0.08 0.24
KHT Cypermethrin ND 1 0.09 0.26
Methy-Chlopyrifos ND 1 0.04 0.12
Malathion 0.185 8 0.08 0.14
Chlopyrifos (ND 1 0.04 0.12
Beta-Cyhalothrin <0.099 0.3 0.07 0.21
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Chinese  Lamda-Cyhalothrin ND 0.3 0.08 0.24
cabbage  Cypermethrin ND 0.3 e e
M98 2: nonasugwwinndnlutinnegid, Bnningto kay sundinudmwdeEn
LO
Village  vegetable pesticides detected MRLs LoD (mgﬁ
(mg/kg)  (mg/kg)  (mglkg) 9
Methy-Chlopyrifos ND 1 0.04 0.12
Malathion ND 8 0.08 0.14
cabbage  Chlopyrifos ND 1 0.04 0.12
Beta-Cyhalothrin ND 0.03 0.07 0.21
Lamda-Cyhalothrin <0.090 0.3 0.08 0.24
Cypermethrin ND 1 0.09 0.26
Methy-Chlopyrifos ND 1 0.04 0.12
Malathion ND 8 0.08 0.14
Chinese Chlopyrifos ND 0.3 0.04 0.12
TS cabbage Beta-Cyhalothrin ND 0.3 0.07 0.21
Lamda-Cyhalothrin <0.086 0.3 0.08 0.24
Cypermethrin ND 0.3 0.09 0.26
Methy-Chlopyrifos <0.048 1 0.04 0.12
Malathion 0.300 1 0.08 0.14
Pepper chili  Chlopyrifos <0.108 20 0.04 0.12
Beta-Cyhalothrin <0.087 0.3 0.07 0.21
Lamda-Cyhalothrin 4,749 3 0.08 0.24
Cypermethrin 0.854 0.3 0.09 0.26
. . detected MRLs LOD LOQ
Village vegetable pesticides (mg/kg) (makg)  (markg) (ma/kg)
Methy-Chlopyrifos <0.050 1 0.04 0.12
Malathion 0.458 8 0.08 0.14
cabbage Chlopyrifos <0.116 1 0.04 0.12
Beta-Cyhalothrin <0.107 0.03 0.07 0.21
Lamda-Cyhalothrin <0.104 0.3 0.08 0.24
TKL Cypermethrin 1.661 1 0.09 0.26
Methy-Chlopyrifos <0.059 1 0.04 0.12
Malathion 0.201 8 0.08 0.14
Chinese cabbage ~ Chlopyrifos <0.072 1 0.04 0.12
Beta-Cyhalothrin <0.064 0.3 0.07 0.21
Lamda-Cyhalothrin ND 0.3 0.08 0.24
Cypermethrin ND 0.3 0.09 0.26

10198 3: nongsuedwSnndntudnnegid «ae tnninzto Wwdwiignad)
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Cx 3 [V @ s 'y s »
mnzat3d 4: nonssugdwinndntuiEnnegid aay Bnningo Wdwouelg

detected MRLs LOD LOQ

Village vegetable pesticides (ma/kg) (makg) (ma/ka) (mg/kg)
Methy-Chlopyrifos ND 1 0.04 0.12

Malathion ND 8 0.08 0.14

cabbage Chlopyrifos <0.067 1 0.04 0.12
Beta-Cyhalothrin <0.064 0.03 0.07 0.21

Lamda-Cyhalothrin <0.084 0.3 0.08 0.24

NS Cypermethrin ND 1 0.09 0.26
Methy-Chlopyrifos <0.064 1 0.04 0.12

Malathion ND 8 0.08 0.14

Chinese cabbage Chlopyrifos ND 0.3 0.04 0.12
Beta-Cyhalothrin <0.084 0.3 0.07 0.21

Lamda-Cyhalothrin <0.094 0.3 0.08 0.24

Cypermethrin ND 0.3 0.09 0.26

0101980 5: nongeueWwIncEn TueEnNg1d KRy GnnNg10 Tuduninon

detected MRLs LOD LOQ

Village vegetable pesticides (mg/ka) (makg) (Makg) (mg/ka)
Methy-Chlopyrifos ND 1 0.04 0.12
Malathion <0.138 8 0.08 0.14
cabbage Chlopyrifos 0.135 1 0.04 0.12
Beta-Cyhalothrin ND 0.03 0.07 0.21
Lamda-Cyhalothrin <0.090 0.3 0.08 0.24
KT Cypermethrin ND 1 0.09 0.26
Methy-Chlopyrifos ND 1 0.04 0.12
Malathion 0.292 8 0.08 0.14
Chinese cabbage Chlopyrifos 0.143 1 0.04 0.12
Beta-Cyhalothrin ND 0.3 0.07 0.21
Lamda-Cyhalothrin <0.084 0.3 0.08 0.24
Cypermethrin ND 0.3 0.09 0.26
mzat9A 6: nonasugUwEnndnutinnegi® cae nninzto Wwdwnmon
. .. detected MRLs LOD LOQ
Village vegetable pesticides (mg/ka) (makkg)  (makg) (ma/k)
Methy-Chlopyrifos <0.058 1 0.04 0.12
Malathion ND 1 0.08 0.14
NC Pepper chili  Chlopyrifos ND 20 0.04 0.12
Beta-Cyhalothrin 2.338 0.3 0.07 0.21
Lamda-Cyhalothrin 1.820 3 0.08 0.24
Cypermethrin ND 0.3 0.09 0.26
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