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5. UNANED

ANTUNITHAIUUNATANITATIAIATITRAITAYANA1TTUA Chlormequat chloride wag
Mepiquat chloride Tungiing Ingltnaiia Liquid Chromatograph Tandem Mass Spectrometry #afiu
ARauUYila Hydrophilic Interaction Liquid Chromatography (HILIC) Tfiautanizlangas gﬂéfa\‘iLLa%
wiuggs wagie iR Tun dduiundetonn fuisidudesinisnsaseueuldlivesis
(Method validation) Tnes1en1sfinsaaaeuldun Anman1ea1zas (Specificity/Selectivity) 933084013
$a (Working range) Arusludunss (Linearity) Auwaiy (Accuracy) Aadies (Precision) Fasainues
N199 329NV (Limit of detection, LOD) IA91AaU9n153AL9UTu (Limit of quantitation, LOQ) 970
HAN15N 52988 UANLT1AY8935N15051971AS18% Chlormequat Wag Mepiquat WU313EVAdD U
anudumzazadlifiansdusuniu aanmsmagey Working Range aglutiag 0.005 aufis 5.0 fadniu
ponlansy way Linearity Tuaag 0.005 aufls 2.0 Tadnsusiailansy dAn Correlation coefficient (R?)

1INNI1 0.995 N3N Accuracy IagUseiiuaIn %Recovery NYaAdNTY 0.01 - 1.0 Hadnusie

Alansu Ine Chlormequat & %recovery aglugag 90 &4 103 wWasidus waz Mepiquat aglutas 94 fs



105 Wasifud dwiu Precision fisgduanandudulugg 0.01- 1.0 fadnsuseAlaniu a1nnsduin
A1 %RSD DEjsEwing 3.32-7.75 wWadidud dmsunisduimnnuiissnaunts Howitz vesansiades
giafiseiuanududusingeg fifn HORRAT teendn 2 d1w§uA1 LOD v84 Chlormequat waz Mepiquat
wihifu 0.01 uaw 0.005 fadnduseilaniunudsiu wazA1 LOQ vesansi 2 ¥ila wihifu 0.02 fadny
ponlaniy
Abstract

A sensitivity and selective method for determination of chlormequat chloride (CQ) and
mepiquat chloride (MQ) in mango was developed by hydrophilic interaction liquid
chromatograph tandem mass spectrometry (HILIC-MS/MS). The method was validated in terms
of specificity, working range, linearity, accuracy, precision, limit of detection (LOD) and limit
quantitation (LOQ). The method was found to be specific against matrix interferences. Working
range and linearity for both pesticides were obtained in the range 0.005-5.0 mg/kg and 0.005-2.0
mg/ke, respectively (Correlation coefficient (R?) > 0.995). The accuracy of the method were
determined from recovery experiments at 0.01 — 1.0 mg/kg (n=7). The recoveries were obtained
in the range of 90 — 103% for CQ and 94 - 105 % for MQ. Excellent precision for range 0.01-1.0
meg/ke was calculated (%RSD <10, HORRAT < 2). Limit of detection for CQ and MQ were 0.01
me/kg and 0.005 mg/ke, respectively. Limit of quantitation were 0.02 mg/kg for both pesticides.
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emsiimsigadandnuazameliun mnuanzianzas (Specificity/Selectivity) ¥aswaenisldany
(Working Range) a113tduduns (Linearity) A11ugnsiod (Accuracy) A1LTIBa (Precision) Fasain
YBITBLIA A NLALLTIUTUI (Limit of Detection, LOD and Limit of Quantitation, LOQ) wagA31
AINUUDIIS (Ruggedness/Robustness) Hudu
mATeidunmsnssaeunnuldldvesisnsnmivseuvesisnsnsainsasivandsin
Chlormequat waz Mepiquat Tunalillagldinaiia LC-MS/MS Ssldinisiaunisnisnsalinseiuas
Usuugsannzliimanzan (Optimized) Fsuafilsdarnnisnsivaeualdlsvoisannsafigaifliifud
mndefiereditmInmained wasiduiseuiuldmuunsgananaenudiaunsoilulély

A5VLEVUVHIUNTITNTINNATIZIANTREANA1INIAD LA L UENNE sty

7. A5auiunig
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1. ansuesgiudngiiiulaun Chlormequat chloride Mepiquat chloride  Chlormequat
chloride 1,1,2,2-D4 mmu’%q‘mé 98-99% Uara1TRLa18NINIZIU Mepiquat iodide D3 (methyl D3)
Wudy 100 lulasnsudediadans

2. &swadlaun Acetonitrile (HPLC grade) Formic acid Ammonium formate Water (HPLC
grade)

3. \asesiloluiesufuinns iun restannuaziBen 2 dumis uag 5 fums (Hun1saou
\Wigw), Centrifuge, Food processor, Dispenser 4u1a 10 way 50 daddns, Micro pipette ¥11a 100-
1,000 lulasans(Eiunisaaudiou)

a. edesmeeluviosufiRnisdu vniauiines Ewnsaeuiisu) Jained nszuenms
Centrifuge tube (Teflon) UM 50 Hadans
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5. Lﬂ%aﬁammﬂi’mmqmﬂwﬁ@ Ultra Performance Liquid Chromatography (UPLC) #iafiu
\A384 Tandem mass spectrometry
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29019

1. Lm%mmia:ﬁa'lammg’m Chlormequat chloride, Mepiquat chloride, Chlormequat
chloride 1,1,2,2-D4 (Internal stadard), Mepiquat iodide D3 (methyl D3) (Internal stadard) fir
WaUUs9e) 1A 1,000 100 way 10 daansusedns lu acetonitrile LLazﬁwmimmgfluﬁm’%‘wmﬂ%‘tu
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2. Fumeumsaia
Sensatmansiivandeda Chlormequat way Mepiquat lunzaiefiwmuntuunlu
o fuRnanguanAduansiivnnde uansisnind 1
Fafregneueaing 10 = 0.1 3y
\l,tﬁ:u ISTD (Chlormequat-D4 way Mepiquat-D3)
W3 1% Formic acid Tu Acetonitrile 10 ladans

A\
v A a
WYINBUBUTEUINU 1 UM

v
Centrifuge A3 3000 SaURBUT 11U 5 W9l

A\
nsesasaratsmegalakIunsEAYNTOIRINNasLden 0.2 luaseu

v
AT19TndeLASes LC-MS/MS
Al 1 FEnsenadnziasiuvnndnesida Chlormequat wag Mepiquat
3. NsRsAnTIzAIES Ultra Performance Liquid Chromatography (UPLC)
o AENLYIA HILIC M1ug1Y 10 Wwufins durugugnas 2.10 dadiuns wun
vasaun1Anely 2.6 luaseu
o MsBzaTEEnIINARdu LU eradient Tnefiansazate A ¥y Ammonium

formate buffer [3UW 50 mM pH 3.75 dauasazaiy B \Ju Acetonitrile §nT1@ULAAIRINNTIN 1

A5199 1 LARIDMIIAIUNITVLAITDDNINNABFUULUY Gradient

1281 onslva d15azane A d15azane B
(un#i) (Hadansraunil) (Wasigun) (Wasigud)
0.5 0.4 20 80
1 0.4 40 60
3 0.4 60 40
5 0.4 60 40
6 0.4 20 80




8 0.4 20 80

o USinauansfidadiedes 2 lulasans
o QUUNTDIABAUY 25 DIALTATL
1. mi(??ﬂamwm%aﬂ Tandem mass spectrometry Source parameter
- Gas Temp 325°C
- Gas Flow 10 (V/min)
- Nebulizer 45 psi
- Capillary 4000 V

AN997 2 LAAS Parameter ¢11499) Y89 Mass spectrometry MiliunzauAvansLaazsin

Product | Product | Dwell
Compound Precursor Fragmentor | Collision
ion 1 ion 2 time
Chlormequat Chloride 122.1 63.1 59.2 100 100 5
Chlormequat-D4(ISTD) 126.1 59.3 58.1 100 100 5
Mepiquat Chloride 114.2 98.1 58.1 100 135 10
Mepiquat-D3(ISTD) 117.2 101.03 98.3 100 100 10

Asnsavdeuauldlavesisn1snsaadmsiei
1. AURNILLANEAY (Specificity/Selectivity)
VAdOU matrix blank waz spiked matrix blank finaududu 0.05 fadnsusenlansu
WIsuis Uy matrix blank wag spiked matrix blank
2. 11999901590 (Working range)
N3 spike asazansuInsgIuadlufieewying Wdauanty 9 seau taun 0.005,
0.01, 0.05, 0.1, 05, 1, 2, 3, uax 5 fadn3usonlaniy udazaududuyhnIsagey 1 81 ¥insada
AUTURBUIRNNTINALNTULY  LasATITaATIERdeIAses  LC-MS/MS A51NIINUINTFIUTENIN
Snsndrunesiiuiilifinvesansinnsgiuiy Internal standard (Wnu y) waedhadsEIAIdLTY
yosaslusognsiumudutuues Intemal standard (why %) wazfiansandeiiidudunsedadien
correlation coefficient (R?) > 0.995

3. Aanududunss (Linearity)



MNSNAABUIIULREIAU working range lag spike Fieududu 0.005, 0.01, 0.05,
0.1, 05, 1 way 2 fadndusenlansy nageuauituduas 3 91 f15aA1 correlation
coefficient (R) axspsegluinasiumsgiuiisensuldde 0.995
4. AuLkiY (Accuracy)
NN1INAEDU reagent blank, sample blank wag fortified sample fisvuanuduti

Tutanisnaaau 5 seauanudutulaLn 0.01, 0.02, 0.05, 0.5 waz 1.0 Jadnsumanlansy ANULTUTU

8y 7 91 MUIBNITVIAGOU LAIAIUISREAENINAUALYDIENITTILATIEN (%Recovery) I1NENNTT

X1-X2

%Recovery = [ x 100
A Y v A a ) A a a o 1 a o
Wo X1 = Anudnduvesansiifvasiumognsfingianu @ednsusenlaniy)
X2 = AnudNtuYesEsiasianuly sample blank @adnsusenlaniu)
C = AnuuYuesansitidasluimedns ladnsunenlansy)

n15UsELEU %recovery Tainuainuunvas AOAC Peer-Verified Method (AOAC, 2002)
5. Avandies (Precision)
¥nsMAdeu reagent blank, sample blank uaz fortified sample #iszsuamududu
luranmegeu 3 seauanuudulann 0.01, 0.02, 0.05, 0.5 wag 1.0 Jadnsumeilaniy Auudy
8z 7 91 nsUsudiu precision TnemsmAnadsnnududuvesaslushediaiinseile (;<) WAZWIAT

Jesuunnnsgiuvesnnuduturesansiudiognsiiegeild  (SD) A iesazaIy

e UUVBIALREAY %RSD

%RD =50 1100

X

Usziuan Precision taely HORRAT TagANuUuaINaunIs

% RSD
HORRAT (Horwitz’ s Ratio) = Predicted HorwitzRSD




Predicted Horwitz RSD = 0.66 x ¢ (105159
C = DRFIEIUANULINTUVBIANS I g 19 ALTUNNTATIIATIEN

PANLNETINTEBUSUVDY Precision AaliAn %RSD UaenIn 20 wagA1 HORRAT laitfiu 2 (AOAC,

2002)

1Y

6. UNIAAVOINITNTIINU (Limit of detection)

ynsigd fortified sample blank firnududusingafingaiinseils veaey 7
i mﬁ%ﬁmwumm@;m (Standard deviation, SD) UsziuaAn LOD winiu 3xSD 1@ LOD #ilsann
nsewaan fortified adludaene vnsvngeu 7 81 Ynaildund oA signal/noise VodlAaZAIT

'
=

F9zAvdle 23

7. UpAAnYoINITIAUTUNM (Limit of quantitation)

¥t fortified sample blank fimnuidutusigainsviinsesild veaey 7

%1 yeAdsauuinnsgIu (Standard deviation, SD) Useiiiud1 LOQ Wiy 10xSD Tagen LOQ 1iuen
Uiinashanvesingdunmelushegafiannsaiiasesildlaglian accuracy uay precision W1uLnusin
A
8. MsNIUNAFBUANUTINIYVBIRIUURNTS (Proficiency test, PT)

WFIUNINAAOUANUTIWYVOMBIURURNS  (Proficiency  test.  PT) fAu  EU

Reference Laboratories for Residues of Pesticides (EURL-SRM)
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8. NAN1TNAABILAZIANTA!

1. AAULANILLAZAY (Specificity/Selectivity)



ALAT129% matrix blank AU spiked matrix blank tiaudnd ey grunnstanulaun
WU UNUINERYEY18dU09 matrix blank WessnallloisuAudye 1o spiked matrix blank wans
Mlifinssunuanansduludiegis

2. 92998911590 (Working range)

Chlormequat Mepiquat
35 180
2 30 g 10
2 S 140
2 25 2 120
@ 20 2 100 y=6.759%- 0.678
% 1 y=1.210x- 0.066 % 80 RZ = 0.999
> RZ = 0.999 Z &0
'w 10 ‘"
= B a0
[T 5 <
o e 20
o} 0
0] 5 10 15 20 25 30 0 5 10 15 20 25 30

Relative Concentration Relative Concentration

NAN1IMTIAEOU Working range lngtiAdnsdiuuesanuitudu fortified sample 9
sy Aududuas 191 fuadnsidunuildinluusasseiuaududunidounsio
LARIFININT 2uazsAIuIA correlation coefficient (R2) WU31@11150ATIFABUAITAEANAT
chlormequat wae mepiquat TuszahsldRausitng 0.005-5.0 fiadnsuredlansy (Laneiemns1eil 3)
A 2 uansAn Correlation coefficient (R?) vasansfiuandnswiin chlormequat wag mepiquat i

§33988U working range

AN91971 3 wAR9A Working Range, Correlation coefficient (R?) 83 Chlormequat ez Mepiquat 79

SEAUANMILTUTY ANUTUTUAE 1 T

3. anududunse (Linearity)
HANIMTIVEABY Linearity InathA18ns1duvesautLduy fortified sample 7 sz6iu
1Y) Y w1 W ) & Hg v i y) Y v a o =
AMUNTUAY 3 91 fuASATIE@IUN U AR lLLARE SEAUANUTNTUNLTBUNT IV LEAIRININT 3 LAy

AR correlation coefficient (R?) ¥asa15¥e 2 ila wudnAn R?20.995 &wasuladn Linearity ves

8N
conc.
Pesticides Equation R2 19
(mg/kg)
37
Chlormequat y = 1.2102x - 0.0665 0.9993 0.005-5.0 .
Mepiquat y = 6.759x - 0.6781 0.9995 0.005-5.0 AA




Tgviegluag 0.005-2.0 Tadnsusenlansy (WanIRIn1s199 4)

Chlormequat

14
3
2 12
2 10
3 3
o
g 6 y=1.14x+ 0.087
w4 R?=0.999
3
[T
o

0]

2 4 6 8 10 12

Relative Concentration

Relative Response

70
60
50
40
30
20
10

Mepiquat

y=6.528x-0.063
R?=0.999

2 4

Relative Concentration

8 10 12

A9 3 u@naA1 Correlation coefficient (R?) 103@5WwANA19YHA chlormequat Wag mepiquat e

733988 U linearity

AT 4 uaneAn Linearity, Correlation coefficient (R2) ¥83 Chlormequat kag Mepiquat 7 7 sesu

AMUTUTY ALINTURE 3 90

conc.

Pesticides Equation R2
(mg/kg)
Chlormequat y = 1.14x + 0.0876 0.9999 0.005-2.0
Mepiquat y = 6.5288x - 0.0638 0.9998 0.005-2.0

4. AUy (Accuracy)

N1SATIVEOV accuracy Inevinns fortified sample N15gAUANUTLTU 5 S8AU AD 0.01, 0.02,

0.05, 0.5 way 1.0 Tadnsusenlansu MiANuTUas 7 91 Useidiu accuracy 310 %recovery 1ag

LNE9IN1SEBUSY recovery TinuaAMUATDI AOAC Peer-Verified Method (AOAC, 2002) 1n8kanis

NAGABU Y%recovery UAAIAINITINN 5



A15199 5 LARS %Recovery UBIN1TILATIEREINEANANSTHA chlormequat Lag mepiquat N1195EAU

AMUINTY 0.01-1.0 faansusanlansy Tunziig (7 90)

Sample
Fortified % Recovery
Pesticide blank
(mg/kg) | (mg/ke) 1 2 3 4 5 6 7 | Average
0.0000 | 0.010 | 98 | 92 | 8 | 84 | 98 | 96 | 100 93
0.0000 0.020 83 84 94 92 91 98 90 90
Chlormequat | 0.0000 0.050 96 90 105 96 100 | 99 98 98
0.0000 0.500 104 | 107 100 98 100 103 107 103
0.0000 1.000 101 | 105 90 105 94 95 97 98
0.0000 0.010 102 | 90 94 96 84 98 94 94
0.0000 0.020 81 | 104 | 94 | 100 | 104 | 93 99 96
Mepiquat 0.0000 0.050 104 | 97 104 | 103 | 99 100 | 107 102
0.0000 0.500 105 | 102 | 102 | 95 100 | 101 94 100
0.0000 1.000 114 | 105 102 97 105 104 | 104 105

5. Aueg (Precision)

HANNTYAFOUAINNLTIEIUDIIDIATIZY chlormequat Way mepiquat NTEAUAITLTY

1939 0.01- 1.0 adnTusieilansy uanafanis1ei 6 lnuAn %RSD og3¥nINe 3.32-7.75 %:Be0ginaual

wmsguneansula (AOAC, 2002) AmSUNISAUINANMUTEIIINEUNIT Horwitz (Horwitz et al., 2006.)

VDI TNIADIUUANTLAUANUVNTUAN AT HORRAT<2




A19°97 6 LAAIA %RSD ey HORRAT 983n153tATIZRESNEANAIY Chlormequat kaz Mepiquat Tu

U239 (797)

Sample Concentration (mg/kg)

No. Chlormequat Mepiquat

1 0.010 | 0.020 | 0.048 | 0.521 | 1.007 | 0.010 | 0.020 | 0.052 | 0.527 | 1.143

2 0.009 | 0.018 | 0.045 | 0.535 | 1.052 | 0.009 | 0.018 | 0.049 | 0.509 | 1.053

3 0.008 | 0.016 | 0.053 | 0.499 | 0.901 | 0.009 | 0.019 | 0.052 | 0.508 | 1.021

q 0.008 | 0.017 | 0.048 | 0.491 | 1.051 | 0.010 | 0.019 | 0.052 | 0.473 | 0.970

5 0.010 | 0.020 | 0.050 | 0.502 | 0.940 | 0.008 | 0.017 | 0.050 | 0.498 | 1.053

6 0.010 | 0.019 | 0.049 | 0.513 | 0.948 | 0.010 | 0.020 | 0.050 | 0.503 | 1.041

7 0.010 | 0.020 | 0.049 | 0.537 | 0.972 | 0.009 | 0.019 | 0.053 | 0.472 | 1.043

Mean | 0.009 | 0.019 | 0.049 | 0.514 | 0.982 | 0.009 | 0.019 | 0.051 | 0.499 | 1.046

SD 0.00 | 0.00 | 0.00 | 0.02 | 0.06 | 0.00 | 0.00 | 0.00 | 0.02 | 0.05

%RSD 775 | 7.75 | 461 | 345 | 585 | 6.14 | 6.14 | 332 | 4.04 | 4.92

Fortified | 0.010 | 0.020 | 0.050 | 0.500 | 1.000 | 0.010 | 0.020 | 0.050 | 0.500 | 1.000

HORRAT | 0.37 | 0.41 | 0.28 | 0.29 | 0.55 | 0.29 | 0.32 | 0.20 | 0.34 | 0.47

o

6. UVNTNAVDIN1TATIANU (Limit of detection, LOD)
NAaau LOD 99935n19m53331A12%lneUsziiiuannan Signal/Noise (S/N) Aosiian
1 3 Ineviinis fortified sample fiszsuaududu 0.005 way 0.01 fadnsusedlansy anuans
nnaau chlormequat finududu 0.01 uwag mepiquat fimanududy 0.005 fiadnsudedlansuiian
S/N 11091 3

7. YAINAVBINTIANTIUTU8L (Limit of quantitation)



nagayu LOQ 29930 15nagauiininuudy 0.02 dadnsusenlansy legdudunanis
NAFDUIINAT accuracy Wag precision &4 chlormequat Wag mepiquat 3l accuracy 83— 98 % ,81-
104% A1%RSD 7.75%, 6.14% wagA1 HORRAT wWinAu 0.41, 0.32  #NANU  ASLUINNNANISNAEDU

111508915 UA1 LOQ N15¥AUAMLINTY 0.02 Jaansumanlansy

8. NSUITIUNATIUANNTIUIYVDINBIUHURNTS (Proficiency test, PT)

NAINAAUILAEATIdeUANLTAT9ITN19RTIAATIERENTREANATS chlormequat
Lag mepiquat 11199V URNITNGUIUITEAITAYANAY LALDI5IUNITNAFOUAIINTIUI Y VO
ﬁaﬂﬂﬁﬁaﬂﬂi (Proficiency test. PT) f7u EU Reference Laboratories for Residues of Pesticides
(EURL-SRM) Tnglgdmagradumiun$s nan1smaaeunsiany mepiquat finsidudy 0.11 fadnsuse
Alan3u odwanismaaeunduluds PT provider iiednasaiures foAnisdusfiinsiu nalsing
TrannviesUfiRnsnguanuideasivandnaiian z-score Wiy 0.58 Fafld1ifoundn 2 Hrumuinas
1nsgIuditinue feiuravesnsidiiumageuaudungiunasinasguiitivun adundes

= Y o [ % Qdd' a 'S
gududmsunnulelava s nlalun15nsINATIE

9. a3UNAN1TMAABILATTaLaUBLUL

NnRansesgeuaLldlareisninvinsgiasiennAewidn  chlormequat  uag
mepiquat Tunzshdlagldinaia LC-MS/MS nuindanmsmageuiidaumnzas Tnetudunuldldves
Fehonsiigaluuiazmanfinostsaunsoaslded

1. Working range ¥83433n159193tATgviagluyae 0.005 Audia 5.0 fadnsusieilansy

2. Linearity fivihnsnaaeuaglutiag 0.005 fv 2.0 fadnsusedlansu Tasile R? annndn 0.995

3. Accuracy (%Recovery) ﬁizﬁummvﬁwﬁu 5 520U chlormequat a Y%recovery agmlmhﬂ 90
f14 103 wWosidud way mepiquat ogluyae 94 fis 105 Wasiiue

4. Precision fiszsumnandudilugis 0.01- 1.0 fadnsusioflansy 91nnsALIUAY %RSD B
st 3.32-7.75 Weddud dmsumsiuamnuiiesindums Horwitz vesansiaesiiniisysiu
AMLTLTUANGY) TA1 HORRAT<2

5. LOD w84 chlormequat WAy 0.01 adnsusianlansy wag mepiquat Wiy 0.005 Jadnsu

fanlansy



6. LOQ Tnefudunanisnaaauane accuracy wag precision ansfiuanéneiia 2 wia Jen LOQ
Wiy 0.02 fadnsusanlaniy

7. WhnimImagauANNt IRl uiRn1s (Proficency test. PT) fiu EU Reference
Laboratories for Residues of Pesticides (EURL-SRM) #1533WU mepiquat Ferududu 0.11 fadndu

Aaflan3u A1 z-score WY 0.58 FHAUBENIT 2 HIUANUNUANINTFIUNAAUA

10. MsuwanuIeluTdUszlavi
1. esufuRnangueniduansivandsanansaiisiiunseseaeuiiHduisuesgly
NSATIVIATIERAITAEANAS chlormequat tag mepiquat Tunald
2. ﬁm’]iaﬁﬁ%miﬁlﬂ%mEJ%EJUﬁWEJIUﬂ’]i%JUi@\‘iﬁ@QUﬁﬁamimmmmﬁﬁu ISO/IEC 17025 161
3. oslfuRnsiidnenmlunsnsniessiasivandafiusnntuiiosesiunindisandn
FIUNINAFBUANNTIUIYVDIWBIUHURNT (Proficiency test)
4. fhemeniznisnsadeseiliundmt fivesdiniteuasiannnisinuasiuni 1-8
11. 1@NE1991984
fimassas datfor. 2549, LUATRNTMAsRUAIgNFewe IS ilaTyimanilaios foAns
e, nsiveneansnisunns NIENTIEATITUAY
NUANT 806V waghInITIal flaifor. 2547. Method validation. tenansusenaunisilneus.
NTUANYIMAASAITIINNE NIENTIETITUAY
World Health Organization. 2009. The WHO Recommended Classification of Pesticides
by Hazard and Guidelines to Classification.
M. Anastassiades, S. J. Lehotay, D.Stajnbaher, F.J. Schenck., 2003. Fast and Easy
Multiresidue Method Employing Acetonitrile Extraction/Partitioning and
“Dispersive Solid-Phase Extraction” for the Determination of Pesticide Residues
in Produce, J. AOAC Int., 86, 412-431.
NATA Technical Note 17. 2012. Guideline for the Validation and Verification of
Quantitative and Qualitative Test Method.
AOAC. 2002. AOAC Requirements for Single Laboratory Validation of Chemical Methods.
W. Horwitz and R. Alibert. 2006. The Horwitz ratio (Horrat) : a useful index of method
performance with respect to precision. Journal of AOAC International. 89,4,2006, 1095-
1108.



SANCO. 2013. Guidance document on analytical quality control and validation
procedures for pesticide residues analysis in food and feed. European Union,

Health and Consumer Protection Directorate General.



