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NYAT
3. danrsmmaas(mwilng)  : nsfnwiAuAsia (Stability) Tupsusnwasunggu

Abamectin Mg iA199

%amswmaa(mmé’enqw) : The Study Stability of Abamectin Standards at Various

Temperatures
4. AnzRANTuY
Wntin1sneas L wngvey wily nAuITE NN uNITINYNT aUN.
AR : UvaNasiy Uana naiITeingiiiynisinens auu.
s WedsensUng weddnly nquIdeingliyn1sinuns aun.
s wnanuunnsel ddvey nquideingiivnisinuns aun.
5. UNANED

Anwimumsa (Stability) vesingiiiuyiln Abamectin #WT193LATIEMANIE Avermectin B,
Tngldmaila Liquid Chromatograph Tandem Mass Spectrometry (LC-MS/MS) tieliSautisuans
UINIFIU Abamectin NETUNUABIGUANFANAY TrEEIAINTITNUYDIENTALALNINTZIY Intermediate

. =2 A [ PN [ o &
waz Working sauigaumgiildlunsinusnuniuvengay lngnausunisveaeadu 4 msmaaes eail
MINAaneil 1 10unISMIAUAITEIEsHINSEIU Abamectin NIflTunuaeguansneiuliun suay
2548, nanAx 2550, SuAN 2553 uaziiuiay 2556 (151195511 kINNA1E) INNANITNAGDIAILIN
U 6 @ 6 1 d' = a U d'u 1
AUBSIEUAALLANAIY (%RPD) vadansuInsgIuiivianeny Wisuisuiuaisunsgrundslivuneny
#Hwiaw 2556) Wiy 10.08, 17.39 wag 19.78 MuaIAU AatuasinsgIuivanetgliiiu 3 Y awnse
rantgaulamsiziian %RPD LAy 10% (SANCO, 2013)  A15919ae99l 2 MIAIAINNASAIVD
Intermediate Standard Abamectin MszeziaINsAVSNIEITANTY neldaamall -20 esrwaded
lAgyMINAAaUNNABY  IINHANIINARDIATATAENINTIIU Intermediate  anansaldaulalaiiiy 5
Wou LosanlwAn %RPD Al 10 uag %Relative response laitioanan 90% (SANCO, 2013) wawds

Ly

SUTUNANTNARDIAYNITAIUIUAT +2SD INANUNITVDY Horwitz (Horwitz et al., 2006.) waiunuLdeu



nswlpgivuaansaialddosliiAiu  +25D  ewansveaesdenadosiunisiiuindie  %RPD
Laiw %Relative response mMsnaaesdi 3 Wun1sAneauaEives Working Standard Abamectin i
sgezaInIsfusneaeiy aneldgamgi -20 esrwaidea laevinnsvegeunn 9 15 Tu 91nMs
AW %RPD ansara18uInggIu Working fangnisldanuldiiu 60 Ju insieden %RPD laiiu 10%
LAy %Relative response litiusnmsgiuiiimun wazBudunase +25D Wudeaiu Intermediate
days (% RPD <10 % uay %Relative response >90%) Msneaesdl 4 nsiUiBufieuruAsves
asaraBInIgIL Abamectin Miuinwingldgaumnliing lneAnuiflgumgll 20 uay 5 eam
waea inmegeunng 1 dUanvt UssllunalaunisAuias %RPD, % Relative response wag+2SD
oefluinaifisousulddiugumpivsaosaunsofivinnasnesguldivhiuniennnd 5 dnsilaed

ashiidauanin

Abstract

A stability of abamectin was studied which analyzed of avermectin By, by using liquid
chromatograph tandem mass spectrometry (LC-MS/MS). In this study were compared the
difference expiration dates of primary abamectin standard, period the use of intermediate and
working standard solution and various temperatures for storage. The experiment with four trials
has been planned. Experiment 1 was determined the stability of primary abamectin standard
with various expiration dates including in December 2005, October 2007, December 2010 and
March 2013. From the results were compared relative percentage different (%RPD) of standard
expired with difference standard that have not expired (March 2013). The %RPD were 10.03,
17.39, and 19.78, respectively. The standard has expired no more than three years can be used
because %RPD less than 10%. An experiment 2 the stability of intermediate standard solution
at different periods of storage under -20 ° C were determined by testing each month. The
results of intermediate standard solution can be used for up to five months due to the % RPD
does not exceed 10% and %relative response compared with fresh standard more than 90%
(SANCO, 2013). The confirmation of results by calculated the + 2SD of the equations of Horwitz
(Horwitz et al., 2006. ) was used to graph the set of measured values must not exceed + 2SD
which results were consistent with the calculation of the % RPD and %relative response.
Experiment 3 the stability of working standard solution at storage -20 ° C was studied by testing
every 15 days. The %RPD of working standard solution can be used up to 60 days (% RPD

<10 % and %relative response >90%) and confirmed the result by + 2SD as well as



intermediate standard. Finally, experiment 4 the stability of standard solutions abamectin
storage under different temperatures were compared. The temperatures were studied at -20
and 5 ° C by testing every week. The abamectin solution storage at -20 and 5 ° C can be stored

more than five weeks because %RPD, %relative response and + 2SD were accepted.

6. A1t

ozuinfiu (Abamectin) viofifdnfwiluludenisine vy, lawiu, udnlnshu, euin,
dafn Budu dudumshidauas (nsecticide) finannszuiunisuinuuafiFefiondveglufiuie
Streptimyces avermitilis anstiannléfie avermectin Bla waz avermectin Blb (mwﬁ 1) ﬁﬁﬂmﬁuﬁa
namenmsazanuluiivediendaiu usishflansnsauansdaussavsamlunsidnusasineans
avermectin Bla Aoffasilinnnit 80 % wesansoongud aziudud Adamuamdlngiinanlugas
0ONgYd 1.8 % W/V EC tudfasll avermectin Bla ogunnmin 1.44 % tuies néndusiozudinfudiu
iwzgﬁmmLﬂuﬁwﬁmaé’miémqﬂﬁwum P sveaesludninaassasiwinlifansseaefes Ao
muazfndadntosuarasinensveneresgiium endeu nduiloveinds ddunasruaaild Ty
wiaserudinfuazeengrisessuulsram siadulsramuagnduile Whnemssengrsiatzas
siostuviislonuy (synap) Tuanesuazsussninindenludesanes sihliuasmeluiian Tudndidesn
foun mlFasivluiinan dedignsmuadendunienluifesauesuiuamguesaims NS
depressing 19U mshauveseieazlivszauiy Msduressianie ANuesvINsYEIBYsgHNum
wazvilAdedindonszuuiiladumer sxudinfuli@uriudrgiovislaenss nsduduresesun
dinfuannfomiadndnssuaidoatdosnd 1% Faldinliaviluansennisludnvazvoslivi wdnsioue
Tugy 1.8% W/V EC A1 LD50 methnlunyun 300 un./an. wagdn LD50 nsimifslunsesineiianlsives
N1 2,000 fiadnusioflaniy AuaTRBnUsEMIveserUlinAufoaranoilé wagBainiziuoyna
voaiu aztuisifimaedeutheaniulududeului veninidamesusuilosgluaninuinden i
swewidleifunsenunaunn ssudinduazameminiely 8-12 $lus viionelu 1 5u dmiuludy
tuerufinuszanUSinnaunderimimng 46 4l Jeduidumsiivaondugedmiuglduae
Awandouluduussansnmmstiostfurdauasdngiioiy nanesfguardniiven nadsnsinums
Ieuugilildozuninfulunstesturdmmuenverulunzun, waslundn, lsunsmzaie, lsamagn,
yuauledn, vueuuuasuveulungvdy, s, dslWine uasvuowiznenusd  (Wasiiun:

http://www.manowpan.com/news133.html)



HOlm:

CHs

Avermectin B, Avermectin By
(Major component) (Minor component)
A 1 LanaanslAseasamIaAiives Abamectin By, Wag Abamectin By,
AMTUNITRTIIATITRAI TR YANA19TEA Abamectin Tundananisnisinuasdiulneg a1y

wAllA High Performance Liquid Chromatograph (HPLC) (Hernandez-Borges.J. et al., 2007.) Liquid

' '
a 4a o 2 4

Chromatograph Tandem Mass Spectrometry (LC-MS/MS) 1ludu undsidingniaiesufuininisdes
& . P a a Y a & .

Foa1511m3551U Abamectin iialdlunisniusuimarsiivanAreeiall Jsa15u1nsg1u (Primary
Standard) 2zils1A1ABUTIMNG kaziionenisldautes Fwmwiesd JUAn1snguauideansiunnai

v @

naudTeIngiiiunisinuns drinddeiaundadunisndanianisinens sun1ssuses 1ISO/IEC 17025 Tu
Wdan1sUsuna Abamectin Tunsn 1ag High Performance Liquid Chromatograph lngivunene
nsldauresansazaiuannsg I Abamectin 13 Intermediate waz Working Standard @sengnnsléfan
flFsmuntuesnisluresujoinns lneudufiuivesnuiseiiierinsdnwianinasives
Abamectin ﬁgﬂﬁtﬁu Primary Standard, Intermediate, Working Standard wazNIsLAUSNEIE15azaNe
unsgIufigungieneg Wethdeyadlauldidudeyaatuayudionuain TM-T04-R04 o3
ol JURn1sa1siennAne wazmelnIvayanniesluan1sn1elin1sauaveansudvInisinyns
naemaulitiudoyasraddituiesujoinsduisnasaontuiinnainmeiasivanddlundanams
NSLNYAT
7. 3anduNg

7.1.ansAdl

7.1.1 @1301M351U Abamectin mmu%qw'é 97% Lot No. 20328 Exp. Date Ju1AN 2556

7.1.2 @1311M351U Abamectin mmu%qw'é 93.5% Lot No. 91209 Exp. Date 5u11A3 2553

7.1.3 @13071m351U Abamectin mmu’%?jmé 95% Lot No. 60908 Exp. Date fa1au 2550



7.1.4 @1301M351U Abamectin mmu%qmé 95% Lot No. 41214 Exp. Date §u11AN 2548

7.1.5 Acetronitrile P.R. grade

7.2. \p3esilauavaunsal

7.2.1 9@039Usu1035 (volumetric flask) vua 25, 10 wag 5 dadans

7.2.2 1A30999IANNATLIYA 5 AL

7.2.3 vInUTIRg @ mTuanATes LC-MS/MS aua 1.5 1adans

7.2.4 Auto-pipette 9110 100-1,000 lulas8ns

7.3 MUMUUMTIAUNSSUNgIesiuwideietihiniaukasUssendldiunuide

7.4 W38NaNTara8UINIFIU Abamectin Wty 1,000 Hadn3usodnsteans Primary Standard

VS Abamectin® @9Anuiaitiminlmdudy 1,000 Naansusedns adluwininusunnsauin 10

fadans Usudsunsmeansayaie Acetanitrile

7.5 AIRIANTITAO Liquid Chromatograph Tendem Mass Spectrometry

- 1p309 Ultra Performance Liquid Chromatograph (UPLC)

o aaduilviin C18 v Kinetex AIMETY 10 WUALLAT IURIUAUINANS
2.10 fiadwns awneunianely 2.6 luaseu
[ ¢ . o 1%
o msrzasoondnAeaNillluLuy gradient lnevusliaisavans A:
a158¥a18 Ammonium Formate Buffer Wutu 5 faaluans ansavans

B: Acetontril 8n51@ulUNSULAITHANIFINTTIN 1

A15199 1 WARISRI1@IUN1STE Abamectin 80NMNADANULUU Gradient

. NSNS LA asazany A d15a¥any B

L1381 (W) o . e . C .

(Haaansnaun) (Wasigun) (Wasigun)
0.5 04 94 6
10.0 0.4 2 98
12.0 0.4 2 98




12.01 0.4 94 6

15.0 0.4 94 6

®  U31103a15aEa18119551U Abamectin AR 2 lulasdng

® AuANUNYIABANY 50 BeFLTALTYA
- Lﬂ%’a\‘i Tandem mass spectrometry
Iron Source WUU Electrospary lonization
Scan Type WUU Multi Reaction Monitoring
Source Parameter -Gas Temp 325 DA LALTYE
-Gas Flow 5 ansmoaui
- Nebulizer 45 psi
- SheathGasHeate 375
- SheathGasFlow 11
- Capillary 3500 T2d
- VCharging 300

M5 2 LR Parameter $19°) 989 Tandem Mass Spectrometry

Parameter Abamectin Bla (Major component)
Precursor 890.5
Product lon1 567.3
Product lon2 305.2
Dwell time 50
Fragmentor 1500
Collision 8
Polarity Positive

7.6 WIBUWEUAMUAINIYDIANTALAIEUNTZIU  Abamectin  Niuvanegunnsieiy  lag
W3Iguiiley Primary Standard Abamectin TuviaaufjiAnsnauauiduansiennaeivuneigly

Usige Aundslavuneny leeliviavan 4 vin ATunueegiunndafiulaun swiney 2548,



SuaAw 2550, AN 2553 wagliunay 2556 (@1suasgiuilivanety) lnawseuasazaiely
WHAZVINLALAUTUTY 0.5 TaANSUADANT LATASIIATIZRAILLATRI LC-MS/MS unualaun
WIgUB UM T NIEDA

a

7.7 Anw1AnuAIIves Intermediate Standard fiszeznanfuinuiwandsiuneligumgd
-20 By LgALTYA

fupounimeassiansdaninil 2 lnefnwanimaunsiaves Intermediate Standard
Abamectin n9 Weou uszeziia 7 weu leeilSeuifisulesidudinnuwandis (%RPD)
uaz %Relative response §WINN Fresh Intermediate AUAITUTUVDY Intermediate

Standard Abamectin 7 Dilute 210 Stock 1,000 Jadn5uUsoans

WILNATALAENINTFIY Abamectin 1Ty 1,000 Tadn3umadng (Stock Standard)

v v

WU 100 Nadnsumadng WU 100 TadnSumodns
wissdlnminnipeuieldiuseuiiey iusnwfigaumgll 20 °C
(Fresh Intermediate standard) (Intermediate standard)
WU 0.5 NadnSusedns WU 0.5 NadnSusedns

| |
v

A5193A8LAS 03 LC-MS/MS

!

WIBUMEUAMUUNTUIENINENTaTa8UInFIU Fresh Intermediate AUANULTNTUYDS

Intermediate N15282a1NISAUSNYNLANAN9AU Iaeldnann1sn1eana

AR 2 me%umaumsmmaaummméhmaamiazmamimmgm Intermediate Abamectin
fisvaznannniudnufiwansnasy
7.8 AnwiAuAsaves Working Standard fiszezaainisiiufiuansiaiy neldaamai -20
NGRILRIGHR

FnsFnwanIneadaves Working Standard Abamectin finnududiu 0.5

o

Tadnsusiedns szevianlunsfiny) 5 Wweu lagynsnsiadeseimn 15 Julazseuiiou



Wesiudamuunnsns (%RPD) way %Relative response S¥WIeAMdUTUrDY  Fresh

Working fiu Working Standard Abamectin 1agiunoun1snaaaanInanIng 3

WILUANTALANLNINTFIY Abamectin Wty 1,000 Tadn3usadng (Stock Standard)

Wiudu 100 adnfusednsiiusnuiigamagll 20 °C

Y

(Intermediate standard)

v V

WutY 0.5 Tadnsusiednsnsedluinn 15 Ju it 0.5 Tadnsusiednsiiusnui

dioldiuSeusieu(Fresh working standard) gaungil -20 °C (Working standard)

| |
\%

A1 TAEBLAS0a LC-MS/MS

\%

¥

WIguWguAMUULTUIENINaNTaraeuInsgIu Fresh Working fiumnsiiuduuas Working

Aszuziainisiiusnenuana1eiu Tasldudnnisnisada

Al 3 uansduneuNIVIRAeUMNAITEsANTALANANSINATEI Working Abamectin 7

sregnaIMSLAUnuiuAneneiy

7.9 WisuilsuAAIiITesaNsAraBIInsEIU Abamectin MAUSnITIgamgTin1e
yhAsANYIANANNAKNYBSENSATANELMIE I Abamectin  Aimdadu 0.5

o I a

a I3 PN a ol IS a & o 3
AaNIUNDARNT I@ULﬂUiﬂ‘HWWQﬂJMQﬂJﬁ]N‘] =20 W 5 DA LYALYedE Iﬂﬂ(ﬂi?ﬁ]%ﬂi?%%‘lﬂﬂﬁﬂ@l’]‘lﬁ

)}

Qe

UNDUNITNARDILAAIFININT 4

2

A1385aN8NINIFIU LINTY 1,000 Hadniusiedng

J

#158EA18119551U Abamectin LWNTY 100 Hadnsusiadng

! y

#5arA8UINTFIU Abamectin A13ArAEUINSTIUTNTY 0.5 HadnIusieding

'
[ a

0.5 fadinSusiedns (w3edlninndUav) fushwfigamall -20 uaz 5 °C

9 Y

v
ATI9¥AsELA3es LC-MS/MS nndunns




!

- a Y v ' L oA o ' o ¢ o
L‘UTEJ‘ULVIEJ‘UF’\I'J'HJL6U3J°Uu53‘1/1'3']\iarﬁaga']EJ@J']W??B']‘U Abamectin V]L@]iﬂulﬁﬂnﬂaﬂﬂ']% AUAITU

duduves Abamectin Miusnwineldgaumailisine lngldwannismeada

awdl 4 wanstumeunImaFeuNMaIUIBuisuATRT TN TAzABINMIE U Abamectin 11
\Rusnwiigamdisngg
FTYLIA
Gusuidiounaiau 2555 Augn Weutueneu 2556
souiisdiunis
nAuNWITEasivanA  nauddeingiiiumamsinens  dinddeiaundadeninge
NITNEAT NTUTVINITNTYAT
8. NANINARDILALIATA]
8.1 WisuitsumnunsiivesasarasuInsgIu Abamectin it fumnengfiunnsnaiu
@15uM557U Abamectin i metabolite 2 ¥lalawn Avermectin By,  (Major
component) kag Avermectin By, (Minor component) lngaulngiaisuinsgiuaszil Avermectin A,
HussdUsznousnndt 90% failunuddeissinisaneianis Avermectin B, 31NN1SAN®IAIIY
AIFIYDIENTUIATF I Abamectin ATu Primary standard SaUisulfiuanuituduvosasunsguiil
Furuporguansnsiulagldinada LC-MS/MS Tunisnsinia nanisvpaosuansfansnd 3 910
fnal %RPD TailSoudisumnuiduduresasasguinunengiumnnduduresansinasgiuilsl
vIne WU TINATIIUTIReTy 3 U flF1 %RPD Wity 10.08% Tsegluinasifivensuld (SANCO,
2013) frdutesufiRnmsanansaldansunnsgiu Abamectin fvunenglsiiAu 3 8 lunmsasadasgsi
BHnLazUTUIUVDIETNEANAY Abamectin 19

M13199 3 hanINaNISUIEUTIEY %RPDYBIENSAXANEHIATEIN Abamectin NTTunLADIENRANGM

.. L e F1uru ALTUTY
oy U ANNUIANTVDIANTNINTFIU (%)
r NUNDY Avermectin By,
il B 9%RPD
Avermectin | Avermectin - INTIINU
nuABY | Abamectin W) o -
Bia Bip (Hadn3unedng)
i.n.-56 97.0 97.8 2.2 - 0.50 0
§.A.-53 93.5 91.5 3.5 3 0.45 10.08
7.A.-50 95.0 97.0 1.0 6 0.42 17.39
§.M.-48 95.0 94.4 0.5 8 0.41 19.78




8.2 Anw1AINUAIIITE Intermediate standard fiszazannsiusnwsngg

HAINNITANYIANUAIRIVEIATALAIUINTZIY  Intermediate  standard  ¥®9
Abamectin Tngtivdoyadiuin 7 Weou uazuins %RPD wawd% Relative response laeiUSeuliieu
AMILTNTUIENINETAZANENINSEIY Fresh  Intermediate  AUANULINTUYDIANTALAIBUINTTIY
Intermediate AiszggaMBAUIMALANANRY HANINARDILARIRINTIT 4 9INHANTVIAABA
a1savany Intermediate Tuas 0 fie 5 wwiau 191 %RPD laliy 10% (SANCO, 2013) usindsain 5
deuflduinnin 10% uazdmsu % Relative response fiFuiaaInnsUeuiisuaududuses
@1392a181IM3§1U Intermediate fiu Fresh Intermediate nan13nnaadluya 0-5 LhaullAn % Relative
response 3MANTT 90% (SANCO, 2013) uaswdsann 5 wou iedesnin 90% sejuaisavans
intermediate flongnisldenilaiAu 5 1Wou lasasaeinpsguliidenanmuazarusntunldlunis
ATINIATIBITIAUN LAZUTINLA

a ~ ~ . LA <
M1 4 LLa@ﬂNaﬂ’]iLUiﬁJULWBU%@QﬁWiagaqﬁﬂqmiﬁqu Intermediate Abamectin N3¢gL3a1N15LAU

FnyIsee
% Relative
Concentration (mg/L)
response Conclued
Month %RPD
Fresh Intermediate compared with stability
Abamectin Abamectin Fresh Abamectin
0 0.5 0.5 4.08 100 Yes
1 0.5 0.48 4.08 96 Yes
2 0.5 0.48 4.08 96 Yes
3 0.5 0.48 392 96 Yes
a4 0.5 0.52 4.08 104 Yes
5 0.5 0.48 12.77 96 Yes
6 0.5 0.44 22.22 88 No
7 0.5 0.4 4.08 80 No

[

Wedudunan1mageulavinn1sAIuIn Target SD 97n@un1T Horwitz (Horwitz et al., 2006.) #ail
RSDP — 2(1—045LogC)



C= 0.5 fadnsusodns (AMUTNTUYBIAITUINTFIU Abamectin Fuil 0 (TO))

C 0.0000005
logC -6.30
0.5logC 3.15
1-0.5l0gC 4.15

RSDp = 2105050 17.76%

(%RSDp =SDpx100/Mean)
SDp = RSDpxMean/100

SDp 0.09
Criteria based on ISO 13528: ‘X— y| < 0.38‘
0.3SDp 0.027

2SDp 0.054
Mean+2SD 0.554, 0.446

11A1 +25D W @suns i lnemuualiuny x  Aeduiufeuvndeu Laghnu y Ao
ANULTUYDIAITAZAY Intermediate Abamectin LaAIFININT 5 nAIWTIUlAINARUN 6 way 7 1

ANt +25D Faayanlidenadosiunmsmuindagld %RPD way % Relative response

057 Intermediate standard of abamectin

0.55
0.53
0.51
0.49 —+ SD
0.47 * o o ¢

0.45 e ean
0.43
041 V'S -2SD
0.39
0.37
0.35

¢ Intermediate
Abamectin
4

conc. Abamectin (mg/L)

Month

AT 5 WARIAINAIAIVDY Intermediate standard 7iszagiaInIsAUSABIAIG
8.3 AnwAuAIIYEs Working standard fisgegiiainisiiusnunmge
91NNIANIAIINAIRIVBY Working standard N19e8£LIA1196) NANIINITNABDILANIRS

M5 5 NNsiSeuiiguanuuand1siLanseaniluguves %RPD WUty 0 81 60 Tuliika %RPD



Laifiu 10% 93U % Relative response NIFWIMIINNTUSHUTBUANUTNTUYBIENTALANENINTIIY

Working fiu Fresh Working wan1snaasdlugig 0-60 Ju fA1 % Relative response liiunnnan 90%

WaEnasRIn 60 Ju UAesnd1 90 warunnnd1 110% (SANCO, 2013) ¢l Working standard 289

Abamectin iangldauliiiiu 60 u lngnansazareunsgiuldideuann

~ ~ ~ 3 . oA 2 W
12PN 5LLﬁﬂ\1Naﬂ7§LU3?J'ULWﬂUmaﬂaqﬁagaqﬂmqﬁiiqu V\/OYkIﬂg Abamectin N92821a1NATLAUINY

$IN99)
Concentration (mg/L) % Relative response
Date Fresh Working %RPD | compared with Fresh | Conclued stability
Abamectin | Abamectin Abamectin

0 0.50 0.50 0.00 100 Yes
15 0.50 0.47 6.19 94 Yes
30 0.50 0.49 2.02 98 Yes
45 0.50 0.47 6.19 94 Yes
60 0.50 0.46 8.33 92 Yes
75 0.50 0.56 11.32 112 No
90 0.50 0.42 17.39 84 No
105 0.50 0.39 24.72 78 No
120 0.50 0.36 32.56 72 No
135 0.50 0.44 12.77 88 No
150 0.50 0.27 59.74 54 No
165 0.50 0.64 24.56 128 No




Working standard of abamectin

0.66
0.64 ¢
0.62
0.60
0.58
0.56 L 3 ¢ Working
0.54 Abamectin
0.52
0.50 ¢
0.48 ¢

0.46 N " Mean
0.44 V'S

0.42 ¢ -25D
0.40

— +) SD

conc. Abamectin (mg/L)

0 15 30 45 60 75 90 105120135150165180
Date

AT 6 WERIANAIFIVDY Working Standard 75zegiia1nsiiusnweane
warduxan1sneaadlaetnan +2SD (RAuinlea1nds 8.2) undeunsivl Inefnualikny x A9

PUIVTUNNAADU LazLAU Y ADANILTNTUTDIE1TazaNY Working Abamectin WaAIfIn Wi 6 210

a0

aiulanasazateuInsgu Working Standard fiengnistdauliiu 60 Ju (2 Wew) Fadidrminy

Wutuladiiy +2SD

a

8.4 W3t uiluauAivesansaraIuuInsgIu Abamectin MAUSNwNIgunnRn1aY

Y

a a o

insmaaedlagiusne1a1su1nsgIu Abamectin Arududu 0.5 fadnsusodns 7

(% & o

QUUQH 20 Uag 5 IAWaLTEE ATIVATIBRAMULUTUAILLATES LC-MS/MS VndUa9t A1uimIy

9 Y

o 1 a

WutulagTeuris uiualsagaleuInsgIu Fresh Abamectin Wudy 0.5 adnsusiodng was
UsZHUNANITNAADIINNITATUIN %RPD ﬁqmmﬁﬁmﬂ NANSNARBILARIFIFNTIT 6

mﬂmamﬁmaaaﬁqmwgﬁ ~20 uay 5 s wallivd @1unsanUSNYIANTaraIuuInIgIY
IFwifunseunnndn 5 §Uavi edien %RPD laiiiu 10 Wesidus uaz% Relative response litfaanin
90 % G’Tﬂﬁ?uﬁgaamqmwgﬁﬁmmmLﬁu%’ﬂmmiazmammgm Abamectin léannndn 5 dUailaed
asavanguasglidouann

a

A7 6 LLammaamwmmmé}’waqmiazmsmwmgm Abamectin LﬁU%ﬂNWﬁqmﬂﬂﬁJm’N‘"}

Y
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