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y of Cypermethrin insecticide analysis method in water, soil, tomato and patch
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TUIUADURNA BAZATIIRAUANN T LAVBIIDATITH LasNANITANEINLINATNANEN 16 AHaNaFaUNITATIFaLANN LT Uit AR NI 8ausy Laata9n1Thganu (Working range) uiin
A VBN LaTWHWENTUFUNR YiNNL 0.02 — 1.0 pg/l 0.01 — 1 mg/kg, 0.05 — 1.0 mg/kg ez 0.03 — 1.0 pg/100 cm? MNEGL YATINAVBINITATIIWLY (Limit of detection, LOD) 1u 11 &Gin
ULLABNA LAZWHURNTURNNE LYinAL 0.006 pg/l 0.005 mglkg 0.015 mg/kg 4&820.01 pg/100 cm? ANANAL Lasdas1NawaIn1TIALTIUINNaL (Limit of quantitation, LOQ) lutin Au uziliamne waz

WHUHNTURNAE 1YL 0.02 g/l 0.01 mg/kg 0.05 mgrkg Az 0.05 pg/100 cm? MAEIaL Lag3BInTeuidnNuusL (Accuracy) WazAALAEY (Precision) Hiuinasizansulunnoiiadiatng 34
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The study of cypermethrin insecticide analysis method in water, soil, tomato and patch by Gas Chromatograph technique aimed to modify the extraction method and to validate the

modified method. The results showed that modified analysis method was accepted the validation criteria. The working range in water, soil, tomato and patch were 0.02 — 1.0 pg/L, 0.01 — 1 mg/kg,

0.05 — 1.0 mg/kg, and 0.03 — 1.0 ug/100 cm? repetitively. The limit of detection (LOD) and limit of quantitation (LOQ) for water, soil, tomatoes, and patch samples were 0.006 pg/L, 0.005 mg/kg,

0.015 mg/kg, and 0.01 pg/100 cm? for LOD, and 0.02 pg/L, 0.01 mg/kg, 0.05 mg/kg, and 0.05 ug/100 cm? for LOQ, respectively. Therefore, the modified analysis method can be used as a

standard analytical procedure in laboratory testing.

Keywords: Pesticides, Monitoring, Residues, Risk Insecticide, Cypermethrin, Extraction method, Method validation, Gas Chromatograph
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81319AUNAI cypermenthrin (usnidasiuidadazisnoninetludydiagduananidadneds (Watched-list) 289nI03nMainsas hadaniidayaszyitdnanuiiesss (highly hazardous
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pesticides) {3zauanudunsmunaa (LD,, 287 mg/kg bw) uaziuansniduduansatsguusidedaindudszlont (beneficial organisms) luFsuaadan 1z A9 Ua1 uazndu28IUNAINFALNTT)
813MNIAUNaI cypermenthrin (usydasiuidadazfzinetlungulninsend dgaslavashadu ester sansarilizuudszmnvssunandudumaldadnemai 3alidszantnmaannlunisaiuga
o : c o & P o . a i o c : 2 & o i o
uwazhdanguuNaiinga uazndunnan asiunsaInIsiunzld cypermenthrin lunsndadzninisszunevesdazionaiongy 1w sxlamadidunzaiviussivlemusa uazdanuivaimsls
ANIAINAILLINNIBUVBIMINZUNUAZNITIZLAVIAAINT aavuannsldansanasdinaliiinisand19aad cypermenthrin wazrianansznudarltiazfniadon udiuIlnananiandasitandnsat
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NIl RTegUszaidiNadn w1 inIiAeiaIthdauaad cypermenthrin luth Gu wzliomnea uazusudIusuds (JuwizgnldlunsdnmuSunmmsisandrsuuianmoeldans) naananldlu
o A v 1a A @ 9 Aad . . Y o ' & o A A A o v & ad A ¢
NIENa waznIaaaltiIuimuasasnlsluana wazamagauanuldlauadiinasay (method validation) auTafnwanIINAgaLLAZHIRNINNIAAEK (013797 1) WailTidunituiasgwluaiiadnied
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1. 1AJ09HN D wazd1ILal

1.1 g5adl laun sseld@nsuanaaladsiainIaiazy (Analytic grade) was
aIaldnILIATEEinIaa aanuindadaIAT (Pesticide grade) WATRITNIATTIN
Cypermethrin mmu%qﬂ%%a > 98%

1.2 Lﬂ‘%laaﬁamaﬁmﬁzﬁ laun Lfﬁlaa Gas Chromatograph Edllﬁa Agilent Technology
i:% HP6890 ¥1§13131aTHa Electron Capture Detector (u-ECD)

225019
2.1 AnwanzinanzanzaunsasialumaTiasia e
PIFNIEAANNRUTBILA389 GC-UECD LLazﬁaa@‘i’ﬁq@LLa:gaq@maamii’@ﬁ%'m%'umim’sﬁmﬁzﬁ
Uatinanudmdua39uaInIWNNaI31% (Linearity of calibration) 612 senaulszansnsaaawla (Coefficient of
Determination (R2)) = 0.98 (CAC/GL 40-1993, 2010)

2.2 @nw3EMIana cypermethrin IndragvinAigu Wisufisumsatadmatilasldinadie
Liquid-Liquid Extraction (AOAC, 2016a) ﬁﬂ%ﬂﬂ@ﬂ’]ﬂ% hexane (AR grade) lumssnaanadsasas 25

2.3 Anw35nsana cypermethrin lual0e19ausIut/wniie laaSouivy (1) anassinaiia
Solid-Liquid Extraction 8198435115370 AOAC (2016b) NU (2) A5&NaLUL QUECHhERS (Anastassiades,
2003)

2.4 Anw35nsana cypermethrin lualosvnzidaina d183% QUEChERS 81983970
Anastassiades et al. (2003) lagluinaanaria lasSauisunsduuasliida trisodium citrate dihydrate
e di-sodium hydrogen citrate sesquihydrate

2.5 Anw35nsana cypermethrin 14a2089MEUANTURUAR (W19 10x10 @7.973.) FNALUL
Solid-liquid extraction 8198435n15971n AOAC (2016a) 7lEn131% Sonication 1380 30 W7 wazNITVENAIE
vortex L% 1381 3 wIN

2.6 MIATIIRAUANMNIT [avasItTiaTe

2.6.1 NAgaU Matrix effect (ME) @a35n13089 SANTE (2024) wn@1 ME% > £ 20% WL&ad31
mi"ljﬁmfulﬁ@ Matrix effects 3268914 matrix standard 114n13%i calibration curve

2.6.2 NARDUANNLIULFUATIVEITIINTITINU (Linearity of working range) ANITNITVDI
Eurachem (2025) Waswnensulszansanauwnt (Coefficient of determination (R?)) = 0.98 aulNm N3

289 CAC/GL 40-1993 (2010)
2.6.3 NARAUANLAYK (Accuracy) NAFDULALLANEIINZAIUNINTF N cypermethrin N19zALAIY

Nt lUT9NIINaREY 3 =AU fa 61 Nand GR AU BSITUAVDINITATIVIATIZRNALAY (%recovery)
284 cypermethrin NLANEI I A18819 Uz AUNA % Recovery HWNIAHINAUATES AOAC (2023)
2.6.4 NAROLAMNLALI (Precision) NAFaY laglANEIINZAIUNIAIPIW cypermethrin N13zALAIY

% v [} o ol o 1 . . . A
NNl UTI9NNTNAREY 3 5TALAD ¢ NANY gI MMWIHAIAT %Relative standard deviation (%RSD) 03

Anleaasmnmnusioaniuuas SANTE (2024)

2.6.5 NAROUTASINAVEINIIATIINY (Limit of detection, LOD) lasyhnisnagaufinnusuti
@%Wq@ﬁﬁli’a'ﬂaﬂﬁz%ﬂﬁ 10 1 WaNTaNen signal/noise 3=@a3lf1 =3 (SANTE, 2024)

2.3.6 NagaudasinavesnIRIEIUSIIL (Limit of quantitation, LOQ) lagvhnsnegaufiaia
Lﬁwﬁu@’iﬂq@ﬁmaﬁmﬁzﬂﬁ atihelan 5 LLazﬁqﬁ]ﬁ accuracy WaY precision HIWLNMNHBNTUVD
SANTE (2024) Laz#38 AOAC (2023)

M15199 1 Method performances characteristic that recommended by Codex Alimentarius
Commission/Good Laboratory (CAC/GL), Assocoation of Official Analytical Chemists (AOAC)

and European Commission Directorate — General for Health and Food Safety (SANTE)

Parameters Acceptance Criteria Reference

Working Range Linearity; Coefficient of Determination (R%) =0.98 CAC/GL40-1993 (2010)

Accuracy % recovery = 40-120% if analyte unit 1 ppb AOAC (2023)
% recovery = 60-115% if analyte unit 10 ppb
% recovery = 80-110% if analyte unit > 0.10-10 ppm
for food and feed
% recovery = 70-120% SANTE (2024)
Precision %RSD <20% SANTE (2024)

SANTE (2024)
SANTE (2024)

signal/noise (S/N) =3
Confirm with Accuracy and Precision

Limit of detection (LOD)
Limit of quantitation (LOQ)
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1. Naﬂ'l’iﬁﬂ‘i&l"’lﬂﬂ’]'w‘ﬁL‘Ir‘i&l'lﬁiﬁad?llax‘iLﬂ%@dﬁﬂi%ﬂ’l’i@li?%?tﬂ’i’]&ﬁ lagnsNmanzznasi

GC column DB 1701 capillary column, 30m length x 0.32 mm j.d,, 0.32 um film thickness
(stationary phase: 14% cyanopropyl-phenyl)-methylgolysiloxane)
Detector Micro Electron Capture Detector

Temperature injector = 230 °C , detector = 250 °C

35 °C/min 1°C/min

Oven temperature program 80°C (1min) m,zw’c (Omin) "~ =" 9. 275°C (Omin)  —=——p 280°C (5min}

Carrier gas helium flow 1.2 mL/min
Make up gas nitrogen flow 60 mL/min
Injection volume 1L

Run time 17.33

Calibration Curves B

cypermethrin at exp. R
ECD1 A,
Correlation: 0.99982
Residual Std. Dev.: 241.58378
Formula: y = mx + b

m: 17937.23485

b: 140.15773

x: Amount [ng/ul]

y: Area
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16456 - cypermethrin

AN 1 Chromatogram (A) and calibration curve (B) of cypermethrin

2. HAaNSANBIISNIIANA cypermethrin T IHIAK AWIIBUBLKILI NzITINE WHWHITUFNEE

WUINIBENA cypermethrin Twiinfdu demadie Liquid-Liquid Extraction (Association of Official Analysis Chemists, 2016a) Aana
¢t Hexane (AR) aa3unmsasas 25 1RHa %recovery hikandndannmsbiuSunmanaidy 33nsana cypermethrin luaiasnsdusiu
Uninfier fisnaso35 QUEChERS (Anastassiades et al, 2003) &8 %recovery annINIdanaalainaiia Solid-Liquid Extraction
(AOAC, 2016b) 35n13ana cypermethrin lualat1duz@aing fwiTanaa1835 QUEChERS 8198935015 Anastassiades et al (2003)
laa'lai@y trisodium citrate dihydrate L8z di-sodium hydrogen citrate sesquihydrate 1% % mean recovery ﬁmﬂﬂ’hmilﬁ&l WRZADNNY
’NA cypermethrin I4A2BENILHREITURNEE LazIDIATIZRENTTBINUANIAUNAY cypermethrin TUAENILNWENTURNNE aNAGI8EN

lagldinafia Sonication 1% % mean recovery 1nni1iBiasineas vortex Meaztdsatngauaisem 2

@13519% 2 The result of the modified extraction in the samples and its recovery percentage

Sample type (n=3) Method concentration Mean % Recovery
Water Liquid -Liquid Extraction (AOAC, 2016a) 0.04 pg/L 97-104
Liquid -Liquid Extraction (AOAC, 2016a) with reduced 25% of extraction solvent 0.04 ug/L 98-101
Soil Solid-Liquid Extraction (AOAC, 2016b) 0.01mg/kg 72-76
QUuEChERS (Anastassiades et al., 2003) 0.01mg/kg 89-91
Tomato QuEChERS (Anastassiades et al., 2003) with no added trisodium citrate 0.1 mg/kg 90-92
dihydrate and di-sodium hydrogen citrate sesquihydrate
QUuEChERS (Anastassiades et al., 2003) with added trisodium citrate dihydrate 0.1 mg/kg 86-89
and di-sodium hydrogen citrate sesquihydrate
Patch Solid-Liquid Extraction (AOAC, 2016b) with Sonication 0.05 pg/100 cm? 97-101
Solid-Liquid Extraction (AOAC, 2016b) with Vortex mixing 0.05 pg/100 cm? 95- 97
3. M13AFaUANN T lAVBIIB A=A
3.1 Hana®ey Matrix effect (ME)
Sl e [a] e e e] ) a= s [o] e o

R =0.9969

20000.0 w = 36708 + 28253 ”
’ Re = 0.3940
= A solvent

10000.0

240000 & = 0.8360
& sghent
rerd Asolent
16000.0 v = 35662x - 518.69 Azahent

v = 35662 - 51669

Ri=03873

¥ = 35662« - 518.69
Ri=02873

Response (area)
Respose (area)
Respose (area)

ha
(=]
(=]
(=]
(=]
(=]

3000.0 Ri=(5873

Respose (area)

00

0 05 1 15 ' ' '
0 05 1 15 0 05 1 15

cypermethrin concentration (Lg/mL) cypermethrin concentration (LLz/100 cm?)

cypermenthrin concentration (meg/kg) concentration (mg/kg)

NINN 2 Matrix effect 11k (A) 67881930 (B) @108196% (C)a10898siliamne waz (D)ARatnIwHuENTUFNEE

3.2 {ANINTIEaUANY LT lewa935 ez laun e duduassuadtasnslainn (Linearity of working range
AMNWNK (Accuracy) AN (Precision) AINNAVBINIIATIIWL (Limit of detection, LOD) Wazdas1NawaInNITHILE

U311t (Limit of quantitation, LOQ) maanﬂmﬁmﬁashamummeﬁmmam%'umimaau ( 913197 3)

M13197 3 HANMIATIIFUANN T L8935 ILATZR cypermethrin Tuiin @n Nz 0alNe WASUHURTURNNE

N L = e e
Parameters Acceptance criteria

Water Soil Tomato Patch
1. Linearity / range Coefficient of Determination (R?=>0.98)* 0.02 — 1.00 0.01 —1.00 0.05-1.00 0.03 — 1.00
_ (R?= 0.9991) (R? = 0.9962) (R®=0.9971)  (R*=0.9988)
% Recovery** 96.2 97.9 92.3 96.5
% RSD <20%** 10 11 10 12
SIN >3+ 0.006 0.005 0.015 0.010
Accuracy, Precision ** 0.02 0.01 0.05 0.05

Water unit; ug/L  Soil and Sweet comn; unit mg/kg  Patch unit; pg/100 cm?
* from AOAC (2023), SANTE (2024) and CAC/GL 40-1993 (2010)
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"mﬂﬂ’]iﬂﬂﬂ"l’]‘ﬁ’]Lﬂi’1$1ﬁi?ﬂiﬂﬂdﬂ%ﬂ’]'ﬂ(ﬂLLNQGVL‘ﬁLwaiLN‘Yﬁ% (cypermethrin) 1%%’] AU NSLVDLNE LRSLLNWNITURINR LLﬂ$(§]i’]’*ﬂaaUﬂ'}"lﬁJ1°ﬁwL@'J‘ﬁ')Lﬂi"l:ﬁ'ﬁ‘ﬂﬁﬂﬂ’]vl,@ Nﬂﬂﬁi@]i’)’%ﬁﬂUWU')"I“]j'ﬁx‘]ﬂ’]ﬂ"N’]% (Working range) 1%%’]

fu wedone uazurwEn USRS J729n13159% 0.02 — 1.0 pg/ll 0.01 — 1 mg/kg 0.05 — 1.0 mg/kg WAz 0.03 — 1.0 pg/100 cm? MASIAY HANIINAFAUAULAT (Accuracy) WazALALY (Precision) Hiwnmsipansyl

nATkaa0ed uazlid1asnnauasn1InTIawy (Limit of detection, LOD) Tua20e1930 A1 T IWARIIY LAZLEUENTURNKE LYinAL 0.006 pg/l 0.005 mg/kg 0.015 mg/kg Ha20.01 pg/100 cm? @NEIAL WasAdadNauaINT

1LBILINN M (Limit of quantitation, LOQ) laidn LOQ Tuaaaen98i A Nziliame uashH{iENTURNKE ¥inny 0.02 ug/L 0.01 mg/kg 0.05 mg/kg Lag 0.05 pg/100 cm? auE1aL LasloQ uuziliamnea JAd1d1nindn Codex MRL
. A dl o 9/dl VY1 aAadaAa (nql/d ) ot a 6 ‘V o s . g/ Aa A 1 Y @ @ > Aas
289813 cypermenthrin lunziaimanrimualin 0.2 mgkg a7dldiiensiiianuminzaudmsulilunisanaliensiasesiuiidauuad cypermethrinlutia Gu uziiaing uazusudIUFRE Lol Gas

Chromatography uaz¥inldWwandeseaiduisiiesziansasiuidadaziriaadlundulninsasdoinaug dald

LD NAID19DY

mju’ia‘i’ui’mqﬁﬁumsmum. 2564. g]'ﬁamﬂ%ﬁmsmn‘imﬁzﬁmsﬂwnﬁﬂﬂuﬁm an W oW Nﬁmﬁ'wﬁ'ﬁ'@qﬁﬁm'ﬁmwm LRZENINNADITUTG. https://www.doa.go.th/apsrdo/wp-content/uploads/2021/05/g]'ﬁams‘lﬁu‘%mﬁmﬂ:ﬁ-

UNALANNTLAZIFMINBAT. 2564. MNoNUMIINLTNIANERATIENWMNINLAT T 2562 —2564. https://www.doa.go.th/ard/?page_id=386.

FUNIULATEENINITINEAS, 2566. sianstneaIvasdszindlny T 2565. htps://www.oae.go.th/assets/portals/1/files/jounal/2566/yearbook2565.pdf. 14 T1#3AN 2567,
Anastassiades, M., S. J. Lehotay, D. Staibaher, and F. J. Schenck. 2003. Fast and Easy Multiresidues employing Acetonitrile Extraction/ Partitioning and Dispersive Solid- Phase Extraction for Determination of Pesticide Residues in Produce. Journal of AOAC International86 (2): 412-431.

Association of Official Analysis Chemists. 2016a. Organochlorine Pesticides in Water, Gas Chromatographic Method. AOAC Method 990.06.

(?lmimﬁmau

>

AndN-64.pdf, 14 SWINAY 2567.

l
I Mobile : 0892012901

| Email : lifelity@gmail.com

Association of Official Analysis Chemists. 2016b. Organophosphorus Pesticide. General Multiresidue Method. AOAC Method 970.52. AOAC International, Washington DC. Canadian Council of Ministers of the Environment.
European Chemicals Bureau. 2003. Technical Guidance Document on Risk Assessment. Commission Directive 93/ 67/ EEC on Risk Assessment for notified substances. Available Source: https://op.europa.eu/en/publication-detail/ -/publication/ef333513-33a4-4c1e-a9b6c17fa054b586/ language-en, March 24, 2024.

United State Environmental Protection Agency. 2011. Exposure Factors Handbook 2011 Edition (Final Report). U.S. EPA. Office of Research and Development, Washington DC.

A A

| Phone :02-940-5754 ext.1105



	Slide 1

