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5. UNANYD

nMsiauILazaTIvdeuaultlaveitiATIia1TiuanAe ndlnsdu (pymetrozine) Turn
Wunisiauinazy5uizni591n35u1ms§Iu @9 QUECHERS (Lehotay S.J., et al. 2005) uaz Ethyl
Acetate method (Tuija Pihlstrom, NFA, 2010) ¥inn1sasiadeuniuldlagldiaiasile LC-MS/MS &
Li‘]ﬁ%miﬁmmaaummﬁﬂﬁﬁum‘i‘%‘imeﬁﬁﬁmmgﬂé’mLLaJ'u53'1as;ﬂumm%aam%’umi%ﬂu‘i%ﬁLﬁmzﬁ
dmfuviesufianis Wmegwidudununguin aiu (519 Nmsgrududinuns “nsdanguaudn
nuasEuiie” §eil duney (spring onion) ANN1AY1IUA (chiness cabbages) k#4171 (cucumber)
uzidaLne (tomato) Ann1aney (lettuce) §28n17 (yard long bean) wAseN (carrots) nila s
(asparagus) wagliinlds (enoke mushroom) ¥11N15A519LATIERAISRYANANG pymetrozine #2875
QUEChERS method Wu31ilA1 Linearity 8¢/lug34 0.005 - 1.0 mg/kg working range a¢/lu339 0.01 -
1.0 me/kg lnafidn R? 2¢luy19 0.9974 - 0.9996 FoyarvLINTNAUAU (%recovery) finududuy
0.005 - 1.0 mg/kg agflugis 70 - 118% Wuiﬁﬁﬁhl,ﬁsml,uummgméum (Standard deviation for
reproduceibility; SDg) 8¢/lu729 0.0004 - 0.0016 AdIuLdBaULIIATFILEINS (Relative Standard

deviation for reproduceibility; RSDg) 11U 4.0 — 17.6 Au3adA1 HORRAT 99n@1n1s Horwitz 8@

e



Tuang 0.13 - 0.54 wagUsgliiua LOD wag LOQ dAwAu 0.005 wag 0.01 me/kg ANAIAU @IU70
Ethyl Acetate method ¥i1n153As1esiansivanAsanizluinnines wudi A1 Linearity aglutaq
0.005 - 1.0 mg/kg working range @glu%13 0.01 - 1.0 mg/kg Tnafien R? Wiy 0.9955 %recovery i
AUTNTY 0.005 - 0.1 mg/kg aglutae 71 - 118% A1 SDg Lyinfiu 0.0008 A RSDg LU 9.91 Auie
A1 HORRAT 21n@un1s Horwitz dAwindu 0.30 wagyseiiiumn LOD wag LOQ HaA1vindu 0.005 waz
0.01 mg/kg AmiadyU Mndeyaiilianmstauiwaznsivaeuaulilfvedisiingei amnsaluve
YYIYVBUU1ENITFUTMRIURURNIIA11UIASFIU ISO/IECL7025:2005 vaerioaluAnisnguive
Fngiifiunsinuns Inelang38u1msg1u QUEChERS method Fsfiteyafunufitlunguinasuiu uas
Weliidulumuanudosnisvesfinsuuinsasaiiasest audedvun 5.4.2 fes fiRnsdoaiia

YOUNENGUANFIMTUTZUINTZIU Ethyl Acetate method Bnvandiseie

Abstract

A liquid chromatography-tandem quadrupole mass spectrometry (LC-MS/MS) residue method
for the simultaneous target analysis of a wide range of pesticide in vegetables has been developed.
Gradient elution has been used in conjunction with positive mode electrospray ionization tandem
mass spectrometry to detect to pymetrozine pesticide residue in different crop matrices. Pesticide
residue was extracted/partitioned from the samples with modified QUEChERS (Lehotay S.J., et al. 2005)
and Ethyl Acetate Method (Tuija Pihlstrom, NFA, 2010). The analytical performance was demonstrated
by the analysis of extracts from spring onion, chinese cabbages, cucumber, tomato, lettuce, yard long
bean, carrots, asparagus and enoke mushroom, spiked at three concentration levels ranging from 0.01
to 0.1 mg/kg for each matrices. In general, recoveries ranging from 70 to 118%, with relative standard
deviations below 20%, were obtained. The recovery and repeatability data are in good accordance
with EU guidelines for pesticide residue analysis. The limit of quantification (LOQ) and limit of
determination (LOD) for test was 0.01 and 0.005 mg/kg.

Key-words : pymetrozine, QUEChERS and Ethyl Acetate method
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Yy A v ) o2 A ax X o
Tagl41A399 LC-MS/MS (EURL-FV, 2012) 11A1149nd0auiudduaonIsn s Hnnauinazasivdel
9
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Validation and Quality Control Procedures for Pesticides Residues Analysis in Food and Feed (Document No
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7. Jauiiunng
7.1 wn3esilanavaunsnl

a

7.1.1 Teflon centrifuge tubes UM 50 UadaAT

7.1.2 Micro centrifuge tubes YU 1.5 Uadans

7.1.3 Auto sampler vials for LC 9119 1.5 Uadang

7.1.4 Auto pipette AuUM 20-200, 100-1,000, 500-5,000 lulasans way 1-10 Jadans
7.1.5 w3ostalniyianaiion 5 funa wag 2 dumis

7.1.6 1A38IUAGBENN (Food processor) tag Vortex mixer



7.1.7 Lﬂ%’e}ﬂLLﬁwﬁWmﬂ 19U volumetric flask, beaker, cylinder

7.1.8 \3esnsalinsizsivin wasUBinuasivandaesingifiy LC-MS/MS

7.1.9 membrane fillter 9u1® 0.20 um

7.1.10 wiSeaugn ultrasonic bath
7.2 a19.edl

7.2.1.871307M337U pymetrozine 99%

7.2.2 Acetonitrile, Ethyl acetate Wwag Methanol %iia pesticide grade (PR) wag formic acid,
acetic acid ¥l analytical grade

7.2.3 Methanol, Acetonitrile wag water ¥tn LC-MS grade

7.2.4 Anhydrous Magnesium sulfate (Mg,SO,) W71 500°C wu 5 Falus

7.2.5 Sodium hydrogen carbonate (NaHCO5) %1in analytical grade

7.2.6 Ammonium formate (CHsNO,) ¥ia analytical grade

7.2.7 Anhydrous Sodium sulfate (Na,SOg4) AT 600°C w5 Falus

7.2.8 Sodium acetate (CH;COONa) %ila analytical grade

7.2.9 SPE sorbent ila Primary-Secondary-Amine (PSA)
7.3 35019

7.3.1 AUNTANTUNTS

7.3.1.1 Anwdeyauazidnismaasunisinesineg Aldlunisnsrvasunnasuaidi
Lﬁ'm%mﬁumﬁmiwﬁ Tawn range, linearity, accuracy, precision, Limit of Detection (LOD)

way Limit of Quantification (LOQ)



M19199 1 Overview of performance characteristics commonly evaluated during

method validation

Performance characteristics

Selectivity

Limit of Detection (LOD) and Limit of Quantification (LOQ)

Working range

Analytical sensitivity

Trueness

® Dias, recovery

Precision

® repeatability, intermediate precision and reproducibility

Ruggedness (robustness)

ﬁMW Eurachem, 2014.

7.3.1.2 T1UKUNITNAABY AUATININONATTTIENURANITNARBITHIUN kazlaNaIs
naaou e 33315129 QUECHERS waw Ethyl Acetate method #eA3as LC-MS/MS

7.3.1.3 M¥eyaansity pymetrozine

7.3.1.4 wssnianaunsaluazansiald msuinn1svnaau 1w volumetric flask, beaker,
cylinder
7.3.2 M33UATaLA8UINITIU stock solution

7.3.2.1 wiew stock solution YesaTaZA1EAATI I pymetrozine Inedsansannsg il
dfnfindueuly volumetric flask wu1a 10 Jadans oz %purity W1A1uInauLTY
ihinansiiurede Wfianududuresansinnsgiu 1,024.65 fadnsudeilansy 14 methanol

PR grade (Jusvhazane

A1519% 2 YOUAYDIANTUINTFIU pymetrozine

STD Mol. Weight | Lot No. | Purity | Uncertainty | Expiry date ﬂwam
Pymetrozine 217.2 21017 | 99.0% + 0.5% 10 oct 2016 | Dr.Ehrenstorfer
Usu1ms(ml) ¥1n Solvent %Purity Yninidale Conc. (ppm)
10.00 ml Methanol 99.00% 10.35 mg 1024.65




7.3.2.2 3w standard pymetrozine in matrix solution 1a&35 QUEChERS waxAs Ethyl

Acetate method

1) 14 standard pymetrozine stock standard solution 1,024.65 mg/kg

2) afinf10813 control sample {nnNIAnay (lettuce) A1835 QUECHERS kaw3s Ethyl
Acetate method WisWldansazaredmsuldlunsisien Intermediate uag working standard
solution

3) 13 Intermediate standard solution in matrix 911 stock standard solution
1,024.65 mg/kg T9l# Intermediate standard solution Fiflanududu 50 meg/kg Uu19s 10
ml

4) 1 working standard solution in matrix 910 Intermediate standard solution
Tsiauduty 1.0, 0.5, 0.2, 0.1, 0.05, 0.02, 0.01, 0.005 wag 0.002 mg/kg HUIUINTAINN
Watuag 5 ml

a

5) 115287 working standard solution in matrix 3A1 R? = 0.99930379 115U

QUEChERS ag R? = 0.99957625 d@3U75 Ethyl Acetate method

7.3.3 NNSANAAIDENY

ALRUNTHHTUULATENAFIBE1AINITNTS QUEChERS method Ratl



Sample preparation (QUEChERS)

Extraction and liquid/liquid partition

Extraction with MeCN
10 g sample + 100 pl standard
- shortly shaking

Extraction with MeCN
Addition 1% HAc in MeCN (v/v) 10 ml

- intensively shaking (1 min)

Liquid/liquid partition
Addition of 4 ¢ MgSo, + 1 ¢ NaAc
- intensively shaking (1 min)

Centrifugation 5 min, 4,000 rpm

Clean-up

Dispersive SPE
1 ml aliquot + 50 mg PSA + 150 mg MgSo,

- intensively shaking (1 min)

Centrifugation 5 min, 5,000 rpm
- supernatant filtrate to LC-MS/MS

WHUNWT 1 Tuneuds QUECHERS multi-residue method

U1aN5aLa18RI98 19N AIINTTN1TANAFIBE19HIUNITNTBIAIENTEATUNTBIVUINTNTY

0.20 pm v359asluLIn LC-vial thlufeTinnevisneiados LC-MS/MS




ANEUNITIRNLAYENARIDY19MILIENT Ethyl Acetate method #isil

WU 2 TuReuds Ethyl Acetate method

Sample preparation (Ethyl Acetate method)

Extraction

10 ¢ sample + 100 pl standard

+ 20 ml ethyl acetate + 3 ¢ NaHCO5 and 10 ¢ Na,SO4

- ultrasonic bath 3 minutes < "o

me :'% !
).D |

> N\ '/ A\ a.El
awt fon jom 188 .
In 5 min, 4,000 rpm Lo |y 7y i%] =

Centrifugation

Aliguot 1.0 ml to micro centrifuge tubes 1.5 ml

Evaporated by Nitrogen

Reconstituted in 1.0 ml ACN

Filtration
Filtrate the crude extract

0.20 pum PTFE filter

Inject to LC-MS/MS

Sample conc. 0.5 ¢/ml




<« HiP Sampler — - ﬁ Binary Pump ? ® |, Column Comp. - =™ QQQ ? ™~

Q@ &  Prerun I © O & Postrun I © O & Prerun I © @ Idle

%\OHL i Posirion-l ﬂ @ AJS EST

98.00 2.00 cj [5 ¥
Jpl_B_g 0.400 mL/min L
: b & GR=0R GR=—E» ; g

Postrun 0.58 / 1.00 min

aN5aga1810819MlAINITNTaAAMAI0E19NIUNITNTBIAIENTEATYNTOIVUINTATY

0.20 pm uss9astuvIa LC-vial wlsediasgidheinios LC-MS/MS

7.3.3.1 LC-MS/MS determination for pymetrozine

1) Equipment: LC-MS/MS Agilent
2) Column: Agilent Eclipse Plus C18, 4.6 x 75 mm, 1.8 pym
3) Mobile phase: A: 0.1% FA in water, B: 0.1% FA in MeOH

Time table: time (min) A (%) B (%)
0.00 98 2
1.00 98 2
4.00 50 50
6.00 10 90
7.00 10 90
7.20 98 2
8.00 98 2

4) Flow: 0.4 ml/min, Temp. 30°C, Injection volume: 5 ul

5) Post run: 1 min, Total cycle time: 9 min

6) MS conditions: Positive mode, Gas temp.: 300 °C, Gas flow: 10 L/min,
Nebulizer: 40 psi, Capillary: 3,500 V



7.3.4 nmsasadaumndldlavedisiasy

A

[

Properties

DA

HiP Sampler

HiP Sampler Pretreatment nary Pump:| CelumnComp. QQQ

Properties DA HiP Sampler  HiP Sampler Prefreatment  Binary Pump  Column Comp. | QQQ |

Charnber Current

~ Tune file ~ Stop time A cf | mstrument | Diagnestics |
Iatunes.tune.xml (= Mo limit/As Pump ~ Source p h
Browse ... | & | .S |1 nin Gas Temp: 200 *C I 300 °C
i lon source — Time filtering
. Gas Flow: I‘I u] 1/riiity I 10,0 I#min
IAJS ESI 'l ¥ Peak width ID_D? min ) . .
Mebulizer: |4E| psi I 400 psi
— Time segrents Sheath Gas Temp: 200 T |3DD oog: 'C
4 # ?It;'; ; Scan Type Div Walve Ell:xjdi!'h[i] EEAEV"?-] Stared Sheath Gas Flav: |11 1rminy I 11.0 Kmin
g Foszitive Megative
Capillary: 3500 v [3500 Yoo | 4026 A
Mozzle Yoltage: IF W [s00 W

I 051 BA




1§ Ao nsBusulasnimsaaounazdaimdnguiiugusssuiio BusuitiBnsdummnedu
n15ldn1udngUusvasa laevinn1simsneiuagnaaau Range, Linearity, Accuracy, Precision,
Limit of Detection (LOD), Limit of Quantification (LOQ) fifuunn1snsIadey parameter Tu
nsfganauldlavedidiinse (method validation) (ISO/IEC17025:2005) lan

7.3.4.1 linearity/working range

linearity WWumuansavesisiase Wotheiuiild peak vesansun plot ey
Aanudutuvesanstusiogns Falmnuduiusidudunse Inenageufinnnududulusiegis
591 8 seduALELY Aududuar 1 81 dau range WurAududuvesansludiedisd
aansadesesile anauisgegniieglu linearity Feil 1 accuracy aefluinamsisensu ¥inns
nagoU linearity/working range fimnundudulushetsegnatios 7 amnududug az 3

7.3.4.2 accuracy/precision

NNSNAABY accuracy LAgnIUasIEUAYBIN1TATINNATIERNTURY (% recovery) Y84
TngiifiuiiAnaduiiedns vnnimaaoufinnududulusaegae 3 sefufo g9 nans wazd
nageuAUduduay 10 91 precision Wun1sInAuuLuE1veITinse Tngtinanis
A4AT19 accuracy 11 %RSD (relative standard deviation) wazen HORRAT daidusndilgiann
N19.USeULTieu %RSD Ak nn1snaassiu Predicted Horwitz RSD w@4 repeatability 34

Predicted Horwitz RSD 3lgnsAu3ny (Horwitz, W. and Albert R., 1995) ¢iail
Predicted Horwitz RSD = 0.66x2'1 05050

'
o =

C = dasndrunnududuvesingiivludiedanianlunisnsiainsiey (Wu 0.5
mg/kg, C= 0.5x10 ©)

7.3.4.3 Limit of Detection (LOD) ifuanuidadusgavesansluiiegisfianansansas
WAT1esila lneliddesiigaud accuracy wae precision lagd1 LOD = 3SD wag ANdya1n151in
Hoailen signal to noise ratio = 3 ¥1N15USEUIUAT LOD 91nN15AIUI wasnAdauTiAI1Y
ddulushesnsiiszanaild 52 10 91

7.3.4.4 Limit of Quantitation (LOQ) 1¥uauidudusianvesarsludegsiiaunsa
MRSl tneiian1ugnead (accuracy) wazuaiugn (precision) agluinaudieausu lngdn
LOQ = 10 SD (SD ; standard deviation vesmnuidudutiosiigaivhnisaaey) vinnsuszana

A1 LOQ 91NN1SAUIN WarnadaunAnudutulusogesiuszanale s7u 10 91

7.4 33838 nanAd 2557 - AUBNYU 2558

v v IS

7.5 anuianiiiuns nguanddeansivanae nquldeingiiunisinuns

q

NI UITEMINEANINISINEAT ATUIVINTNYAT LUAININT NTUNN



8. NANSNAABILAZITA]

nMswaLaznsvaeuadldlareifiinsgansivanAang pymetrozine Tudn 1Wun1swamn

[

warUSUTEN159INIBUINTFIW A8 QUEChERS method wag Ethyl Acetate method tiiaLdantduisnTs

a cala v |

Tunrsnsraaauauldlavedsimsizinianuandawdudiagluinusgausun i duisinsyn
Y

Y

dmSuesuURn1s MIN139393ATIERaNSTERNA9R18LATe3 LC-MS/MS 1ngnsiadeu parameter

7199 lawn linearity, working range, LOD, LOQ, precision Wag accuracy Imaﬁmwﬁmmgmmaq

parameter $14°) AIA15199 3

M19199 3 LNU9IANMIFIUTRY parameter 47 vasn1sHgIUAIAlElAveIT IR IUN

parameter

What/how

criteria

Linearity,

Working range

Measure blank plus calibration standards, 2- | R* > 0.995

3 time at 6-10 concentrations evenly

spaced across the linear range !

LOD Replicate measurements of test sample Calculate the standard deviation, S,
with low concentrations of analyte ! of the result !
LOQ Minimum concentration or mass of analyte | Calculate the mean average and

in given matrix that can be reported as a standard deviation of the result °

quantitative result 2

Precision (RSDg)

Within-laboratory reproducibility, derived %RSDg < %RSDyionwits

from on-going method validation *

HORRAT < 2

Trueness (bias)

accuracy

Average recovery for spike levels tested

70 - 120% *

! (Eurachem, 2014), ? (AOAC, 2012), * (Codex, 2015), * (SANCO, 2013)

8.1 MINaIuILaznTI19daUANlElAUD9Ie AT IERA1TREANAIY pymetrozine A1835 QUECHhERS

method

1n132A working standard solution in matrix lettuces #A1 R? = 0.99930379 waziUSouiisu

NaUDe matrix effect Tu calibration curves f7e working standard solution in methanol kag matrix

U8 lettuces, cucumber WLag asparagus léﬁaga response AINI5N 4

M1319% 4 Yoya response U84 working standard solution

conc. MeOH Lettuces Cucumber Asparagus
(mg/ke) response response response response
0.01 1,277 697 894 853




0.02 3,063 1,527 1,790 1,691
0.05 7,131 3,405 4,599 4,286
0.1 13,695 7,041 8,992 8,722
0.2 25,452 15,276 21,152 18,151
0.5 85,072 34,270 47,852 45973
1.0 162,797 71,547 106,426 95,807

(R?) = 0.9974 0.9993 0.9976 0.9996

o w Ay v PN = Y] P = a i . v
Undeyanlaainmsned 4 Weunsmldu ewSeudieuan slope way y-intercept lngldfaunis

\Baduaaedauus (Linear Equation with two variables) §1ail y = mx + ¢ Wio m, ¢ [JunA1nd Tnei

m Wuanuduvesns, c iWussegdinunu y (y-intercept)

WNUAINT 3 Nan15LUTBULBUAT slope Wag y-intercept U89 working standard solution in

matrix
Response
179800 -
159800 - y = 165469x-1799.2
R?=0.9974 ‘ MeOH
139800 -
Cucumber
119800 - = 105590x- 972.01
R2 =0.9976 > Asparagus
99800 - 7
y = 95758x- B Asparagus
79800 - RO
] _n
_‘/__/"
59800 —
___y=71075x+20.219
FR—
230800 R? =0.9993
19800
200 . . Conc.
0 0.2 0.4 0.6 0.8



#198199981 U TG UNITNAEBU ATIDIASIENANTAYANAAILITNITNNIRUA HANITATID
AT1ERldnuaIsTiwanA1e pymetrozine ANEUNITNINITILATIEAUALNAABUAITNYUINTTIY
pymetrozine MmeLATad LC-MS/MS 1agvinn1s optimize @15 weamuuna1 MRM Precusor/Product lon

Transitions and Instrument Condition lANaAILAAILUAITIN 5

ﬂ'liw‘ﬁ 5 MRM Precursor/Product lon Transitions and Instrument Condition

Analyte Molecular t7 lon transition | Dwell | Frag | CE lon transition Dwell | Frag | CE

formula (min) (primary) | time | (v) | (v) | econday) | time | (V) | (V)

pymetrozine CyoH11NsO 2.336° (MeOH) 218.1 > 105.0 100 100 | 20 | 218.1 > 78.0 100 100 | 50
0.663" (Matrix)

UL
@t = Retention time

P First of 2 peak (Lehotay S.J., et al., 2005)
MM3UTEIEUNANITIAILIITNIIATINIATIERATEANATS pymetrozine Tudn Taaidensiagein
o a P o ) a Y 1 v a & o a A S o
Tuduau 2 wila Ao Hnniarey nenalud wazdedsdnilduna 97U 1 ¥ila Ao uzillowa vinns
WATITRABLATEY LC-MS/MS I1n15nadau Recovery N15AUAMuLiNdy 0.01, 0.05 wag 0.1 ppm

[

Tonasail

—_

Recovery Knnavies sAuauidudy 0.01 ppm fidegluyie 71.8 - 92.8%
Recovery fnniaviest Nsediumududy 0.05 ppm deagluyae 84.6 — 90.0%

Recovery fnmaviesl NseAuauduty 0.1 ppm dr1aglutis 84.0 - 94.5%

[y

2
3
4. Recovery newanUa fiszaumnududu 0.01 ppm flAegluyie 91.2 - 95.1%
5
6
7

[y

Recovery ngwianUa fisviuannududu 0.05 ppm fiAeglure 80.1 - 86.9%

ee

[y

Recovery ngvia1ud Nisgauaududu 0.1 ppm dmegluyie 84.7 - 92.3%

a

Recovery ugllawnea 7isgiunududy 0.01 ppm fldegluyie 101.8 - 117.7%

Column Comp. |iQEGE!
Acquisilion] Suurcel Chromatogram l Ingtrument l Diagnostics l
Scan segments

Cell Accelerator
“Woltage

» | pridine [pymetrozine = 218.1 [Unit | 105.1 [Unit | 100 100 20| 4|Positive |
pyridine | pymetrozine | r | 2181 | Unit | 781 | Unit | o0 | o0 | S0 | 4 | Puositive |

Compound Group Compound Mame ISTD? | Precursor lon MS51 Res Product lon M52 Res Drwvell Fragmentor | Collizion Energy Polarity

8. Recovery uzidawme fisgdunnnundudu 0.05 ppm fiAnegluye 96.6 - 103.2%

9. Recovery uzidewme fisgduannududu 0.1 ppm fiAegluyie 107.2 - 109.4%

[

Wonldmununguin a1 (519) 11ASFINAUAMNYAT “NMITANFUAUAMNYATATUNY” Fell

! A

1. nauiwiuuuven 14 duvien (spring onion)

9

'
1w o

2. naudnnsenanzval enviulnluvensenanzvian 19 #ANN1Av1IUa (chiness cabbages)

9 Y

1w

3. nawdnuslapxansznawns 19 wnena1 (cucumber)

9




nauRnusLlnAra wenmitleatnasenaund 19 uzieina (tomato)

9

1w

naunlu 19 fnnievieu (lettuce)

9

'
1w

4
5
6. naudilnaa 14 dailnes (vard long bean)
.
8
9

9

NANNNIINWALIH 19 wASEN (carrots)

a

q
nauRnuslnAa AUz 16 nialdiss (asparagus)
q

naus1Auslnale 14 wWindy (enoke mushroom)

A19199 6 Han1IAERUANLTLAVRIITIATIZIENTRYANATY pymetrozine A8 LC-MS/MS

linearity Range Spike Level Replicate %~Recovery
No. Matrix Sample %RSD:° | HORRAT LOD LOQ
(mg/kg) (mg/kg) (mg/kg) (n) min max mean + SDg?
1 Lettuces 0.005 - 1.0 0.01-1.0 0.010 28 70 93 82.5 0.0007 8.88 0.27 0.005 0.01
2 Tomato 0.005 - 1.0 0.01-1.0 0.010 30 T4 118 90.3 0.0013 14.3 0.44 0.005 0.01
3 | Chiness Cabbage 0.005 - 1.0 0.01-1.0 0.010 15 73 98 90.4 0.0016 17.6 0.54 0.005 0.01
a Enoke Mushroom | 0.005 - 1.0 0.01-1.0 0.010 20 T4 96 83.1 0.0006 7.66 0.23 0.005 0.01
5 Carrots 0.005 - 1.0 0.01-1.0 0.010 6 103 116 112.2 0.0005 4.49 0.14 0.005 0.01
6 Asparagus 0.005 - 1.0 0.01-1.0 0.010 20 87 118 102.1 0.0010 9.60 0.30 0.005 0.01
7 Cucumber 0.005 - 1.0 0.01-1.0 0.010 10 101 114 107.4 0.0004 4.00 0.13 0.005 0.01
8 | Yard Long Bean 0.005 - 1.0 0.01-1.0 0.010 20 7 100 87.4 0.0008 8.61 0.26 0.005 0.01
9 Spring Onion 0.005 - 1.0 0.01-1.0 0.010 20 79 99 88.2 0.0006 6.81 0.21 0.005 0.01

yewAs  * SDg = Standard deviation for reproduceibility

P RSDy = Relative Standard deviation for reproduceibility

8.1 myiauuaznsvgeuauldlaveisiiasieasiennA1s pymetrozine #1875 Ethyl Acetate

method

Frog198 i ldlunismaaey asradesigdansiwandennisnisidimun nan1snss
WAL NUAITRNYANAIY pymetrozine ANTUNITTINITILATIENUALNAABUAITNYUINTTIY
pymetrozine fa8LA3ad LC-MS/MS Tnaviinisuseidiunan1swmu1iznisnsiainsigiasivnndng
pymetrozine Tuin Tnedendregnainlusiua 2 4iia fie fnnaves nendUd wasieeiniidung
$ruau 1 ¥ia fo unlowa Ynsiinsidieaies LCMS/MS ¥nisnadeu Recovery isziuainy
Wt 0.01, 0.05 waz 0.1 ppm lenased

1. Recovery fnmeviey fiszduanududu 0.01 ppm fiAegluye 89.1 -95.2%

Recovery fnniaviesl MseAumnududy 0.05 ppm dfagluyae 86.4 - 102.0%

'
= % Y v

Recovery fnnmavies NseAuauduty 0.1 ppm TrA1eglutie 71.1 - 89.1%

o a A U Y v

Recovery ngnaua Nsgsuanuidadu 0.01 ppm dA1eglugie 88.1 - 96.7%

A

Recovery ngva1ua Nisgduauidudu 0.05 ppm dA1aglugg 85.6 - 98.2%




a A U ¥ 14

Recovery nenaua fiszuaududu 0.1 ppm fAnegluyie 79.7 - 87.1%
Recovery uzidiawmne fisssuaududu 0.01 ppm fAnegluge 89.9 - 114.6%

Recovery uzidiawmne fiszsuaududu 0.05 ppm fiAneglugia 102.0 - 107.8%

A S

Recovery ugllawmea 7isgaunududu 0.1 ppm degluyie 78.2 - 95.6%

A1519% 7 wanmageuanuldlaveisinTgiansiunna1e pymetrozine g LC-MS/MS

linearity Range Spike Level Replicate %Recovery
No. Matrix Sample %RSD:° | HORRAT LOD LOQ
(mg/kg) (mg/kg) (mg/kg) (n) min max mean + SD?
1 Lettuces 0.005 - 1.0 0.01-1.0 0.010 21 71 99 82.5 0.0008 9.91 0.30 0.005 0.01

YeLAR  ° SDg = Standard deviation for reproduceibility
b RSD;, = Relative Standard deviation for reproduceibility

9. aUNaNIIVIAABILAL UBLAUDLUY
nsiauILazaTIvgeuaultlavreisaATIRasiennA e Indlnsdu (pymetrozine) Turn

[ v ad aal = : I a 4
Wumsiwinazusuisnisanisuinsgiu fie QUEChERS Builu353ns 12 MDY multi-residue method

] 3 a o ~ A 2 3 ax q 9
Tﬂﬂguumm‘mmiﬂummm513mmmmmmmmaqq Ll Ethy[ Acetate method GB\?L”]JL!'Jﬁﬂﬁ'ﬂ b))

I ax Y A 9 ~q Y9 VY A A A v TS P
Wudsmasgu Taamiunmsaanis lsasnl v lsilesngauazi@ondsNuNansznUloaaor 0311
Haz AN Yn1snsaeunulilasldinsesile LC-MS/MS aduisnisinsinasumnuldlavesis

a saa v '

Jasrznndaugndeawiudieglunasiseusuuldiluisivszidmiuiesuifinng wasidenld
fegreiiufununguin sy (319 iesgrududuaees “msdandududinuasiuiic” fi fuvon
(spring onion) AAN1AV1IUA (chiness cabbages) W#IN11 (cucumber) Uzl¥BLneA (tomato) ANNIARD
(lettuce) &ne17 (yard long bean) wASanN (carrots) nueliii$a (asparagus) waziinifu (enoke
mushroom) Y11N15A5793LATIERANTNEANAS pymetrozine A78735 QUEChERS method WuU313iAN
Linearity agﬂuﬁm 0.005 - 1.0 mg/kg working range ’eJEqJ:stU"N 0.01 - 1.0 mg/ke Tnafidn R? aaﬂuszm
0.9974 - 0.9996 agluinaminisuensy fie R? > 0.995 feparuesnsnduu (%recovery) finrmidudy
0.005 — 1.0 mg/kg agluas 70 - 118% ogluinusiniseousu Ao 70 - 120% wuidandesuy
11M5511Y84 (Standard deviation for reproduceibility; SDg) 8¢/lu%34 0.0004 — 0.0016 ey
WINIFIUENANS (Relative Standard deviation for reproduceibility; RSDg) iU 4.0 — 17.6 ANWIAT
HORRAT a1n@un13 Horwitz diAegludie 0.13 - 0.54 agluinuein1sgeusu e HORRAT < 2 uay
Uszifiuan LOD way LOQ 39899ansan@a871A1 %RSDs < %RSDugri, 399%@1015011A7 SD 11
Auanle WUd1A1 %RSDR < %RSDhoni A1MNO B AAIWAZ LOD waz LOQ winfu 0.005 wag 0.01
me/kg MILARU @9UT5 Ethyl Acetate method ynsitaTzRasieanANanIzluRnNnN AL WUl
A1 Linearity agﬂuﬁm 0.005 - 1.0 mg/kg working range E]‘;ﬂmhﬂ 0.01 - 1.0 mg/kg Tnefien R2 Wiy

0.9955 %recovery fiaanududu 0.005 - 0.1 mg/ke ag/luga9 71 - 118% A1 SDg 11U 0.0008 A1



RSDg 111U 9.91 AuasdA1 HORRAT 21n@un1s Horwitz Awiniu 0.30 wazdsyiliuan LOD way LOQ
1AAU 0.005 wag 0.01 mg/kg MIUEIAU
nnteyaiildanmeimunazasaseunuililfveidinsesilnilingdu (pymetrozine) lusin
pudarimung 5.4.5 n1snsivaeuanuldlavedis (Validation of method) awnsatluveveneveutig
N135uUTeRUURNITMINNINTEIU ISO/IEC17025:2005 voaieelUAn1snauideingiliunisinyms
TngLan£381195571 QUEChERS method Fsfidoyadunuivlunguinasuiin wazifielmduluay
AUABINITVBIHUIFUUTNITNTIVINATIEY Mudeiivun 5.4.2 A15188075 (Selection of method)

el URnsresisve v enguind miuisuInsg1u Ethyl Acetate method dnnewilasie

10. matwanuideluldusslev
10.1 T IuAs N slunsesIaleesiansiuanAng pymetrozine Tugin
10.2 @13130818m9035n15 lUEesUURN19013993LAT 18 RURINTUATININ AT

vV

10.3 Tglun1svani1siusesiasufuin1sm1uu1nsgIu 1ISO/IEC17025:2005 vaeviasljURn1sngy

|l av o

NUALASHYINA NALITEIRgINYNTINEAT

q

'
1A

10.4 Favinduenansieunsiieliiosu fiRn1snsadiasziasivanismsluniassuazonvu
iluneasuuazldlunmsujinnuasala
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