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5. UNANED

NsNALIT I Eikarniganauldlavesisnsiinsen (Method Validation)
Juignislumstuduauanunsoredidimsziin danugndes wiudmundanaina lae
ﬁﬂﬂﬁﬁgﬂﬂmm parameter #14¢) A9 linearity/range, accuracy, precision, Limit of
Detection (LOD) wag Limit of Quantitation (LOQ) n13RsvaUAILLElAI0IIATIZN
ansfumnéns emamectin benzoate Tungn$1nan3Zafnusuain3s QUECHERS §rep3es
LC-MS/MS Faman1snagday parameter $119°9] il linearity/range nageufinududuly
Freee 4 2eu fimnududu 0.002-0.250me/ke WudiAN correlation coefficient (R?) =
0.9998 %aagﬂumm%aaﬁu (R*> 0.995) wagdl %Recovery lutis 85-97 dmsuaccuracy

[y |

wazprecisionfimnududuluiogiessiusineg s 10 dmanisvegeuiided @ 0.004
me/ke 51 %Recovery Tumng 93 -102 & %RSD Winfu 2.80 7 0.020 me/ke i %Recovery
w29 85-90 31 %RSD Wiy 2.00 waei0.100 mg/ke 51 % Recovery Tutie 83 -873 %RSD
Winfu 1.57 GaA1 accuracy ua precision seflunaian’u fe % Recovery lutas 60-
120 wag %RSD fmtesnin 20 @un1mageu LOQ wudm&ﬁizﬁu 0.004 mg/kg § %

Recovery Tuang 93-102 § %RSD 11U 2.80 wagA1 LOD Wiy 0.002 me/kg 3511501539
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Abstract

Verification the capability of the analysis method for emamectin benzoate in
coconut as international principles by with following parameter; linearity/range,
accuracy, precision, Limit of Detection(LOD) and Limit of Quantitation(LOQ). Method
validation of emamectin benzoate in coconut from by of QUEChERS method to
analysis pesticide residues with LC-MS/MS that has the result as follow
linearity/range; concentrated sample in 4 levels were found that the concentration
range from 0.0002-0.250 mg/ke had correlation coefficient (R?) at 0.9998 which is
considered acceptable (R* > 0.995). The accuracy and precision were considered by
10 replicated samples. The spiked concentration at level 0.004 mg/ke were found
that recovery were range from 93-102% with %RSD at 2.80, the spiked concentration
at level 0.02 mg/kg were found that recovery were range from 85-90% with %RSD at
2.00, the spiked concentration at level 0.100 mg/kg were found that recovery were
range from 83-97% with %RSD at 1.57 and the 3 of the spiked concentration result
were acceptable by the standard at 60-120% recovery and %RSD low than 20. The
Limit of Quantitation(LOQ) of this study were found at level 0.002 mg/kg The
mention statement above is proof that the analysis were laboratory to further

analysis.
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a1l 1 gn3lA59a319%09 emamectin(http://en.wikipedia.org/wiki/Emamectin)

Aauilufivredans emamectin benzoate agluszauiiiwmanieslnefiinninuduy
Wun19U1n (Oral LD50) 2,950 me/kg @aumINuNIEIniy (Dermal LD50) 11nn1 2,000
mg/kgludiuvanasadnIsTsuyAvazwiaiiusylogianssan et al.) (no year) 51847477
@1semamectin benzoate ﬁﬁwﬁaaﬁaﬁqﬁaﬁmmﬁmﬁUuimsﬁmmﬁ]uﬁwiam (rat) 14
Uniisziu 10 me/kedneglussiuansiadiiduiivinndonyusiiiviossionsesmeiiseiu
11N 2,000 me/keslufiwtosaunnszni (quail) Aiszdiuninnid 2,000 ke/kgusituiivg
eUauayATisEiu>0.003 mg/Wkag>0.009 Mg/bee muasu

Fannnisnaaedisnisldaisemamectin - benzoatefdnnueuinluuznd1ilneds
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UszdnSamlunistesiukazidavueuriilulagtu

7. Adandunisuazaunsal
7.1aUnsal

7.1.1 TmgiifiwansgiuEmamectin benzoate i %purity Wiy 90

7.1.2 wiestmedion 2 funds 5 e

7.1.3 @5adl Tawn acetonitrile, Sodium chloride, magnesium sulfate
anhydrous (MgSQ,), sodium chloride (NaCl), sodium citrate dihydrate
(CgHsNaz0702H,0) wazdi-sodium hydrogen citrate esequihydrate (C¢HgNa,O7¢1.5H,0)

7.1.4 syringe filter membranevtn PTFE

7.1.5 n3esiisluiosujufinig lun  Food Processor
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7.1.6 Lﬂ%‘laaLLﬁﬁuﬁaﬂﬂﬁﬁami laun Teflon centrifuge, tube Autopipetteuas
volumetric flaskiludu
7.2 AsANAUNIT
7.2.1  N1529UHUNISNNADY
TENTMUMILISTUNISUT AT 09U N3M1931AS 129 Emamectin benzoate
wiauivhnsnaaesatnansienndns Emamectin benzoate
7.2.2  Wgalanuldlavasisaasent (Method Validation)lngriviug

parameter lun1siigatinulilavesisimseyt (Method Validation) laun
1. Linearity / working range

Linearity:dumnuaninsavesiznszmiiothaiuiild peak vos
ansun plotifisufuamanududuresanslufiosn Fadrnuduiusdudunss Tnenaaeud
AMuTNTUlufeE199I1 4 ANt (0.002, 0.010, 0.050 waw 0.250 mg/kg) AIMLTNTU
av 191 daurange urarududurosaslusosafiannsolinsedld danauisgeand
’ejguﬁ,‘u Unearityé?:j!ﬂﬁ Anaccuracy asﬂummsﬁaaﬁu yinnsnegaulinearity / working rangeﬁ
anudutulusegnesan 4 avadududay 3 €

2. Accuracy precision

AINAFBY accuracy lagviUasidudvedn1snsiaiaTeinauau
(% recovery) vosingiifiuiliduaslufiogns smmeaeuiianudiduluiies 3 ssfuie
#1(0.004mg/kg) NA1A (0.020 mg/kg)uarad (0.010mg/kg) ANHLTUaE 10 % @
precision t{unsinauLLug eIt ERlagtnan1TILATIEY accuracydwl %RSD
(relative standard deviation)

3. Limit of Quantitation (LOQ)

Juenudutuingavesansluiedsiianunsonsviinseilalagd
AINNQNABY (accuracy) uag walugn (precision)agluinusigausuinnisuszanam LOQ a1
M3fwIn waznadeufinay Wuduludet1ariiu 0.008me/kesas 10 e

4.  Limit of Detection (LOD)

Juenudutusingavesansluiegsfianmnsonsiviinszsils g

laidfesfigail accuracy wag precision ¥insUszanaAn uasnaaouiinm Wudulusois

iU 0.002me/kg3sl 10 8
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afin USUaInISQUECHERS (Quick, Easy, Cheap, Effective, Rugged and

Safe) MSIANATILY @1TNYANANPIELATDILC-MS/MS

1.
2.
3.

Fashogauszanas 10 g i homogenize wa1adlu 50 ml Teflon centrifuge tube.

W 10 ml acetonitrile (ACN) udwenlagld vortex mixer 1Uuszagiian 1 Wil

LAY 4 ¢ magnesium sulfate anhydrous (MgSQ,) 1 g sodium chloride (NaCl) 1 g
sodium citrate dihydrate(C¢HsNa;O;*2H,0) wag 0.5 ¢ di-sodium hydrogen citrate
esequihydrate (CgHgNa,0,%1.5H,0) udatiluweniudisheiedes vortex mixer Wuvan
1 U

Fregfidnnudunsaaziinaisazats 6 N NaOH 600 pl

Centrifuge ansazanefiaiald finnangiseu 5000 rpm Wunan 3 wndl

Aliquot ansazangaulauiung 6 ml lalu 15 ml Teflon centrifuge tube 77 150 mg
PSA 950 mg MgSOqlkae 75 mg C18

Centrifuge ansazanefiariala finnansiseu 5000 rpm Wuran 3 wndl
nseeUNTEATENTe 0.2 lupseuwditieaisazanediaialaldly autosampler vial i
ansazane 5% formic acid 15 pl (Mefuansazanefiadaliiinnisaanss)
Mandiluguduadung 1 fu

7.233  MSATIIATIZNEITREANA199E 1A T9d 9l UN1TASIAINATIEHAD

Agilent 1200 HPLC Wag Agilent 6410 triple quadrupole LC/MS system fiflszuudouse

WUU Electrospray lonization lagUsuan1zveunsed AN UNITRTINIATIENR

iielilaauainsalunsnsialagegn (Optimized condition) fadl

1.

am'nzﬁuauﬂ'%aa HPLC
Column:  Agilent ZORBAX Solvent Saver Plus Eclipse, 3.0 x 100 mm, 3.5 um

Flow rate: 0.4 mL/min
Column Temperature: 40°C
Injection volumn: 5L
Mobile Phase: A, 10 mM Ammonium formate+0.1% Formic acid
B, Acetonitrile
Post run: 4 min
Total cycle time: 18 min
ﬂﬂﬂ')%?.laﬂl,ﬂéaﬂ MS

Positive modeGas temp:  350°C



Gas flow: 10 L/min
Nebulizer: 45 Psi

Capillary: 4000 V

7.2.3.4 MIW3ENANTATAN8UINIFIN IA8Leseu working standard
solutionv84 Emamactin benzoate Tu acetonotriletiiayin calibration curve 574 4 SeeuU

ANUUTUATEUARLYINUBINITIATIEARNANNNTUTLAIBE 0.002-0.250mg/kg

8. FvysLIan: nanAy 2550 — fugIgU 2551

9.aaunANtduNT: NN TNNRNYNITNYAT dUN. NSUIWINITNYAS

10. NANISNAADILAZIATAL
A5719aUANULY AU TS IZRANTREANAIY Emamactin benzoate Tungnin &4

l38n158% USUa1nISQUECHERS (Quick, Easy, Cheap, Effective, Rugged and Safe)
ATITIATIEN aNTRUANANIRIEASBILC-MS/MS Fananisnageu parameter 9] (AN51371
1-2) agUlddel

101 linearity/range fiauidudulugiagns 0.002-0.250me/kg fifn correlation
coefficient (R?) = O.99986'?§aa§ﬂuLﬂmsﬁmmgmﬁaﬁm R? > 0.995 (FDA, 2005)4a£%
recovery 99 seRUAIIdLTUANAaeUTI 3 SEAUBElutae 701025197 1) Feaglu

WNAUNEDUSURAD% recoveryluyie 60-120 (Codex, 1995)

(% ]
a v A

102 accuracysae precision fiasndudulusiegnssedusngg el 7 0.004
me/ke T % recovery lugas 93-102 § %RSD Wiy 2.80 7 0.020me/ke & % recovery
Tutiq 85-90 & %RSD Wiy 2.00 wagft 0.100merke 31 % recovery Tuting 83 -873 %RSD
Wiy 1.57

103  LOD waz LOQ Wui1 LOD wuiiifisesiu 0.002 me/ke Sanuindiszsu LOD
flAnaccuracy wag precision agluinauivausu fie % recovery ludi 89-104 wazil% RSD
WU 8.30 d@unisnadeu LOQ 7iseiu 0.004 me/ke &I % recovery Tutia 93 — 102 §

9%RSD iU 2.80 %aaeﬂummsﬁaam%’u(miwﬁ 1-2)

a31971 1 HANSVAEDU linearity/working range,LODiLay LOQ

parameter | conc.(mg/kg) R? replication | level no.

linearity and | 0.002-0.250 0.9999 1 4

working 0.9998 3 4




ance L |
average
level no. conc.(mg/kg) % recovery (3 rep.)
1 0.004 97
2 0.020 90
3 0.10 85

a .. P ) Y v cs' )
AT 2 NAN1TNAGDU acuracy Lae precisionNIeAuAMINIUANE N 5enU LOD Lay

LOQ 910015919889 10 91

parameter % recovery precision
conc.(mg/kg) | average range average conc. sd %RSD
LOD (0.002) 97 89-104 0.0019 8.05 8.30
LOQ (0.004) 97 93-102 0.0039 2172 2.80
0.020 88 85-90 0.0175 1.78 2.00

11. asUnan1maaesuazdatauauLue
ANASIVNATILHAITNUANAN emamectin benzoate Tunzws1n Felgisnsans

USUNNISQUEChERSASINATIEVANSNEANANMIELATDY  LCMS/MS  §997399890150579

s 1

\ATIENREN0.002-0.250 mekg H  accuracy Uar  precision  egluinaeigeusy

(%
a1

Ao Y%recovery agluyae 83-104 F5n15tilen LOQ =0.004 me/kg wag LOD = 0.002 me/kg

)

[y

FenemmTingiiinugndeusiuiulifisedy  LoDawnsaldien  accuracy  uay
precision agluinausigausy

MA9ITUATIERENTABANEIY emamectin benzoate Tuugwdn Fsl#38n1saiin
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12. msueasudgldldusslewd

1. 1 duisnislunisnsiadimsieiansfiunnaie Emamectin benzoate Tuszndn



2. @130818NenI5N15 USRI fURNINIINATIERUBINTUIVINTNEAT
3. wg1enanIsnsiuldlunnsnsidesgiansiiemnnA1e Emamectin benzoateluiie
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