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5. UNANLD

3NN13A59aeuANUlTlAvedIanIsIAIIERa s yanAINguAT SULLe 5 ia lawn
Aldicarb, Metolcarb, Fenobucarb, Isoprocarb and Promecarbluuz119lneld35Us e gn SRR
Steinwandter (1985) Lﬁaﬁﬂm‘iwmaaum range, linearity, accuracy, precision, LOQ wag LOD ¥84
asnaniianuinisnmsnedeuildiivisvesmmaaeuasianeiawiiu 0.05-2ppm melugimageu
Auduiussenisaududuansfuituildnsiludunsaiidn correlation coefficient 9YI¥NIN
0.996-0.998asnvTATNAZeUIAT fld1 LOD 11fU0.03ppm LOQ winfu0.05ppmitaanandudiu 0.05,
0.1, 0.5, 1.0, 2.0 ppm Alaccuracy KUNUIMUUATDY Codexitazm precisiondll HORRAT Heounin 2
wandliiifiuiisuszgndvassteinwandter (1985) Mnsatinsiesiansiinaaouiiaiaialuuzaadldods
gnAedkaiiug YV INAFBY 0.05-2ppm

A validation study was conducted on multi-residue method for determination of 5
pesticide residues Aldicarb, Metolcarb, Fenobucarb, Isoprocarb and Promecarbin  Mango.This
method was modified from Steinwandter H. 1985 was validated according to the method
validation guideline of the Department of the Medical Science;Linearity, r? of calibration curves,
instrument limit of detection/quantitation (LOD/LOQ), accuracy and precision were evaluated.
Good linearity (at least r(2)> or =0.995) of the calibration curves was obtained over the range

from 0.05 - 2 ppm.Instrument LOD values of all 5 residues ware 0.03 ppm. The accuracy,



precision and method LOQ were determined via recovery experiments, spiking mango at 0.05,
0.1, 0.5, 1.0, 2.0 ppm ,ten replicates per level.Method LOQ values were 0.05 ppm.The accuracy
met the acceptability criteria of CODEX recovery and the precision were pass HORRAT ratio(< or
=2).
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vilnaflasthidsamagasdesiiansnnddliifudunsgiuaudaondofivsameatu q Gugfmua
Fufuszuunmandnfiafigniesuasmanzan n1samaiusesunmaudildasguiadutiadedady
Faapililandnnainvasivasndouazliyuniseoniuanyszmagiuinsgiu 1ISO/IEC 17025 u
unsgruniailddmsulinissusesiesujofinisinszidlafunissensuluseduaina fedu
vipa fuAnsvhms e sinanNaIn R sRldSuNTTUTNMIIU ISO/IEC 17025 Aagldsumnuidiede
Tunanisiesesidag n3nsa aevauldldveditnsiinmeiduniduteimuniidesujiadle
ABINITVBNITTUTBA@ATIA, 2551) MeeUFURNITIATIENAISHEANAIY NFURMUINITATIVADUN YA
dadumsndn drinideuaviauinsinuasionil 5 1§5un1s3usesnnsgIu ISO/IEC 17025 : 2005 fnu
nsnseRasivanaenguaasniluneams 5 wia Tungdn Jsniiunisasiaaeuauldlavesisnis
AnsgiasfivanfanguasunuaiieliusslovilunisveeveuingnisvenisiuseaiasU foAnsg
padsmsnsaaeumaldlimaeiiinsuineimansnisunng, 2549) iowansliifiuinisinsegidnan
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7. 8aniunig
gunsaluazasAd
1. wdeauia 1oun volumetric flask wun 5 Sadans, Erlenmeyer flask w250 fadans ,
cylinder ¥um 50 1adan3, round bottom flask vue 250 dadans, volumetric pipette U 1, 2, 3,
4, 5 fiadans, auto pipette UM 20 — 1,000llA58AS, GC vial VWA 2 Jadans
2. L?ﬁlaﬂﬁa iéjLLﬁLﬂéa\‘i%ﬁ ?Jﬁa Mettler Toledo 3;14 PB 303-S, AG 285, food processor ?J"ﬁa
robot coupe U R 201 Ultra E,homogenizer Svra IKA U T-25 basic, rotary vacuum evaporator S
Buchiyu R-114, fumnace,hot air oven, LA3INTITIATIEENSREANATS Gas Chromatograph §vo
Hewlett Packard Ju HP-6890 #3m313%taNitrogen-Phosphorous Detector (NPD) d1%5Un53934A318%
a1sfiynNA1NNGY Carbamate
3. ansiailuaz Tan
3.1 ansiwunsgIU (Pesticide standard) nguCarbamate 5 viln lown Aldicarb, Metolcarb,
Fenobucarb, IsoprocarbuagPromecarb
3.2 &sadl lauA acetone AR grade , dichloromethane AR grade, ethyl acetate PR
grade, sodium sulfate ¥ilm anhydrous, granular ¥um 10-60 mesh, PR grade tag sodium chloride

%A crystal, AR grade



3.5 Yanldund1aNk1un1353nd19ee acetone AR grade WaRdlviLs
F/AnduNs
1. aeufisuniosionaziedeiiiifinasdenisinse
2. AmAeniBTiasevidaldumis UssenduesSteinwandter (1985) daflduneuuasisniswsdl
2.1 thieeafite 25+0.1 ¢ iu acetone 50ml  wdrdusehomosgenizer fiszsiu Awisa
Useanad 13,000 rpm w1l 1 Wl
2.2 {nl sodium chloride Uszanad 8 g ua dichloromethane 40 ml uddugnadauny 1 wi
2.3 Sudlald Erlenmeyer flask iy sodium sulfate VUszanas 1 FoulizUndudaiiald
Useanas 10 Wl
2.4 n599H1U sodiumsulfate T91la 50 ml Tdlu cylinder wéaaeas round bottom flask
2.5 &1 cylinder #e ethyl acetate Uszanailo ml 2p%s tildasUSunmsaaeiados Rotary
Evaporator Tvwdeuszunu 1 ml
2.6 awansazanglalu volumetric flask vu1n 5 ml Ineld ethyl acetate pesticide grade
USulsumstila 5 muagnldniu
2.7 wisansazanediegnsadhu auto sampler vial dmsuaadaies GC nsatavdin NPD

[

3. dam1 sample blank dsldunuzaeilifiarsidesnismageunasinvnasumsgiuiinenis
nAFoURs 5 vila
4. B5I9dUAN range, linearity, accuracy, precision, LOQ wag LOD Y ONAADU
4.1 N9 Rangevnd@eu reagent blank tag fortified sample blank 881stlae 6 AW
dudusasl 81 Plot graph sarneaandudunes fortified sample blank (i x) U response (A
Y) fiansangaiidudunss
4.2 n13%1 Linearity agau reagent blank wag fortified sample blank fiaududunnelu
Range wosnsnadeu aududuay 3 41 Plot graph sywinsamudiudunes fortified sample blank
(WAL X)AU response (WA Y) A1waunn Correlation coefficient (1), tnausin158essy > 0.995
4.3 n13%1 Accuracy  Me@eUu reagent blank , sample blank &g fortified sample fiswsu
ANULTNTUNTY Turie nsnageulldenin 3 seAuANUNTU ( Low , Medium, High) ag19tipaainy
duduay 10 41 mAnadsvemanisnaaeuiitnen reagent blank 7a sample blank(x,) uae fortified
samnple(xy) Useilly Accuracy  21nA1% Recovery inawidmualaeiiiluves Codex (M54t 1)
% Recovery = X, - X; x100 Toedl C = U%mmmimmgfluﬁLauaﬂuéﬁasm
4.4 @339V precision NA#BU reagent blank , sample blank ey fortified sample i
seAuANUNTUNElUEINNIIVIAE@BU 3 SEAUAILTNTUY (low, Medium, High) agnetiasminududuas
10 $1 Tufinnanisvageu fuimAnade % RSD warHORRAT ( HorwitZ' s ratio ) 28sHanisnadeu
Uszidiu precision 1ngld HORRAT ( Horwitz' s ratio ) < 2
Predicted Horwitz RSD muiadl@ain Horwitz equation Repeatability: RSD = 0.66x2 1008

HORRAT ( Horwitz's ratio ) = % RSD 31001510884




Predicted Horwitz RSD

AU % RSD , % RSD = SD_x 100

X
4.5 nM31A1 LOD  ALAsesi Fortified sample blank 39 Fortified Sample #15zauAa

Hadush eehetion 10 S18ududr LOD 910 Signal/noise vasusazans > 3 A1 LOD = avwidudud
AATIEH

4.6 M3mA1 LOQ n3uu Fortified sample blank %38 Fortified Sample #ifiaanandudusi
aufifiaen1sIAszn Fortified sample blank e Fortified Samplesgnatios 10 G accuracy

WAy precision  LNAINITIONTU ABINIUNITUTEEIU accuracy ag precision Mate 4.3 Lag 4.4

nauazanuiisniunis

1 ga1Ax 2555 - 30 fug1gu 2556nguiniuIn1nsivaauiivwardadenisnds dinideuay
WAL snuasund 5
8. WAN1sNAABILAZIVTAl

msnsaeuAldliveismslinseiansiivandsnguaisuin 5 3iia lawn Aldicarb, Metolcarb,
Fenobucarb, IsoprocarbitagPromecarblusiziiig I@Sslsfﬁgﬂiz&mﬁsumSteinwandter (1985) dlevinnis
NAADUAIAN range, linearity, accuracy, precision, LOQ ag LOD YosaTe 5 ¥ilanuin

1. A1 Rangetfiavinnisnageuaisairviaiinnnududuszning 0.03-2.0 ppm lnsudaiy
6 sysuAMLEITuam A udTuS A TwdunsssEriuildnsisesuanudiduseg wuddle
waonnsuaninuduiussniteiuiildnsmiuanududunuirfanuduius dudunsedlan
correlation coefficient 1A 0.995 NnHAENT (157971 2)

[y

2. f1 Linearity vhnnsmanuduiusidudunsisznineiuiilénsnissfuanududusieg
meluRange 71 5 sedupududug az 3 91 finnududuszning 0.05-2.0 ppm nudndendonnsal
LansaLduuEsEninsAedsveiuiilinsniuaududuresasinaaeuii 5 vlaudaldns
Wdunsa fien correlation coefficient 0.995 S unauaiirua (A51971 3)

3. 61 Accuracy Lilonadauvesaisie 5vila Asziuaududuin nai Lazgaiioninn
Accuracy 970 % recovery WUIfisERUAL LU (0.05ppm) T % recovery 98581119 72 -
119% Ferrunadidvun Tnedialuves Codex fitavuald % recovery 9581319 70 - 120% dauil
FEAUANTUTUUIUNEAN (0.5ppm) LLazﬁmmLﬁé’J’mﬁuqa (2 ppm) dA1 % recovery 8g5¥1314 80 -

110% uag 72 - 108% pud1sy desinunassiimualsl % recovery agszwing 70 - 110% (1571971 4 - 6)

'
a

4. APrecission  MNAABUAIPrecission 91nATHorrat ratio < 2L19NAAUVDIAITVNIAUTLA
FEAUATIIINTUAT NAN WAzga(0.01,0.14822.0 ppm) WUEISINAdUNIEUBHANTEAUANUYLTL

a9 Wawad dA1Homat ratio < 2 FIUNUNAMUAMITINN 4 - 6)



5. A1 LOD 99nn1snadauniAn LOD esasis 5 vdanuin fisnsnaiuszming sighals/noise i
aududu 0.03ppm 1nndn 3 Saie LOD Wiy 0.03ppm (1574 7)

6. /1 LOQ 91nnsvadeumAl LOQ wesansii 5 afianuin NNENTiA1 LOQ Wiy 0.05ppm
Tngfiaanandudu 0.05ppm @139 nvinddns1dausendng signals/noise 11ANI1 3 I Accuracy
(% Recovery 5814 72 - 119%) uagiiPrecission (A1 Horrat ratio < 2)(»1514 4)

9. aUnan1maavsLazdalauaLuL

31nN139539aeUALlglAreIEN1TIAs e RasiennAengu ASUILe 5 wlia laud Aldicarb,
Metolcarb, Fenobucarb, IsoprocarbLLazPromecarbium:u";dimEﬂsﬁgﬂssqﬂﬁsuaﬂSteinwandter (1985)
dlevinnnsneasuanan range, linearity, accuracy, precision, LOQ wag LOD 2991394 5 ¥ANUI
3’%mamaauﬁ%’ﬁmmgﬂﬁaqLLagLLajuz]’ﬂﬂsJﬁszmsuaamsmﬁaumiﬁgﬁwﬁ@whﬁ’u 0.05- 2 ppm Aelu
Prmadeuauduiudssviveududuamstuiuildnadudunseden correlation coefficient o
581379 0.996- 0.998a159N ¥l A1 LOD wirriu 0.03 ppm #A1 LOQ winfiu 0.05 ppm (M15797 8)
wandlifuini3UszgnduasSteinwandter (1985) g fun1snsalinsgdarsinaaout 5 sfialu
uzaaelugadldand 0.05- 2 ppm %ﬁﬁmiar‘ﬁ’mmsﬁwmaauﬁlﬁsjasnﬂ%’uez’j’auLLasmmmﬁmaaumi
nqueainlurleanesalasie seluenammaesdinaaeuiivhnsmedeuasiingun viefiaaiinous 713
anwaurlndifeaivuging anusedinsginalagnies wivdwselisely
10. nsunauIdelulduslevu

1. Lﬁmmmﬁﬂf\ﬂumamﬂmiwﬁd’ma‘imeﬁﬁlﬁﬁmmgﬂﬁm Undedte

2. dwan1s3deluldiludrunisvesduneunisiuveversveudisnisiuseswnsgiu
WosURURANITIATIEH e ISO/IEC 17025:2005
11. 1@NE1581999
NFANERTINTUNNG. 2549, ULIUUINM IIAdeunIugnNAeIvedIs ATz IuAllag

ﬁadﬂﬁﬁ/ﬁﬂ?ﬂﬁ&/?(%\ Practical Guide for Single Labolatory Method Validation of Chemical

Method). NSUINEIFAANTNITUNNG  NTENTIAITITNGY. 124 Wi,
assn 3mslasnsaey. 2551, darmum ISO/IEC 17025, wonansusenaunisiineusy — dusunivinng.Jud

15 - 16 nInIAx 2551, drlniaundnenininInenmansviesiinis nsudnermansusnis.

113 w1,

Steinwandter H. 1985. Univer 5 min on-line Method for Extracting and Isolating Pesticide

Residues and Industrial Chemicals.Fresenius Z Anal. Chem.322:752-754



12. AANUIN
dl ¥ 1 L (3 ¥
13799 1 LansAnalyte recovery YOIENTNNANAINYBLLAILAZYENINNAT LB IS ( m1u Codex)

concentration % recovery
>0.01 pg/ke < 0.1 pe/ke 70 - 120
>0.1 pg/kg < 1 pg/ke 70 - 110
> 1 pg/ke 70 - 110

M99 2 UaAINLNTANTINAAMUTNTUAISY (ppm) 989815 Aldicarb, Metolcarb, Fenobucarb,

lsoprocarbuagPromecarblusiziiig d1m5Un1511A1 Range

Conc. Area
(ppm) | aldicar | metolca | isoproca | fenobuca | promeca
b rb rb rb rb
0.03 0.39 0.64 0.79 0.79 0.70
0.05 0.93 1.30 1.20 1.20 1.20
0.1 2.23 4.00 2.80 3.20 3.00
0.5 18.50 40.20 35.10 36.30 34.70
1 33.70 86.50 67.90 72.20 66.70
2 66.00 171.70 134.40 145.40 132.00
R? 0.998 0.999 0.997 0.998 0.997

A19199 3 waAINLlANTINLRAEINNTAADY 3 FINATLTU(PPM) 7199 UBIaIT Aldicarb,

Metolcarb, Fenobucarb, IsoprocarbuagPromecarblusziiisdvsunisniLinearity

Conc. Area(average )
(ppm) | aldicarb | metolcarb | fenobucarb | isoprocarb | promecarb
0.05 0.90 1.33 1.30 1.33 1.33
0.1 2.18 2.90 2.93 2.43 247
0.5 18.47 47.00 39.00 37.00 36.67
1 34.30 83.57 71.67 67.27 67.43
2 68.00 169.20 144.63 136.10 133.50
R? 0.998 0.997 0.998 0.998 0.998




A1999% 4 LEAIAT % recovery WagAT HorratNAulauduszausi (0.05ppm) 911U 10 91 993
Aldicarb, Metolcarb, Fenobucarb, IsoprocarbitagPromecarb Tungssdmsunism LOQ,

Accuracy,Precission

Sample Concentration(ppm)
no. aldicarb | metolcarb | fenobucarb | isoprocarb | promecarb
1 0.044 0.042 0.046 0.037 0.059
2 0.054 0.045 0.052 0.037 0.056
3 0.051 0.048 0.055 0.040 0.059
a4 0.049 0.059 0.060 0.035 0.058
5 0.051 0.033 0.050 0.032 0.058
6 0.051 0.046 0.053 0.032 0.058
7 0.058 0.048 0.056 0.041 0.064
8 0.064 0.057 0.059 0.031 0.059
9 0.053 0.041 0.053 0.038 0.062
10 0.061 0.041 0.052 0.036 0.062
mean 0.054 0.046 0.054 0.036 0.060
SD 0.006 0.008 0.004 0.003 0.002
%RSD 10.88 16.75 7.73 9.36 4.19
Y%recovery 107.42 92.00 107.20 71.78 119.01
HORRAT 0.66 1.00 0.47 0.54 0.26




A19719% 5 LAAIAT % recovery WagAN Horrat ratio 1AUIINTUTEAUNANN (0.5ppm) 91U 10 91
P89a15Aldicarb, Metolcarb, Fenobucarb, IsoprocarbLLazPromecarbﬁlumﬂhﬂﬁm%mim

Accuracy,Precission

Concentration (ppm)
sample no.
aldicarb | metolcarb | fenobucarb | isoprocarb | promecarb
1 0.373 0.563 0.492 0.492 0.551
2 0.371 0.546 0.504 0.445 0.574
3 0.450 0.502 0.598 0.503 0.525
il 0.372 0.600 0.533 0.510 0.582
5 0.401 0.586 0.545 0.492 0.493
6 0.404 0.498 0.553 0.438 0.572
7 0.444 0.489 0.596 0.450 0.569
8 0.417 0.588 0.526 0.447 0.555
9 0.375 0.525 0.457 0.424 0.497
10 0.373 0.588 0.545 0.474 0.572
mean 0.398 0.549 0.535 0.468 0.549
SD 0.031 0.042 0.044 0.030 0.033
%RSD 7.68 7.74 8.17 6.47 5.96
Y%recovery 80 110 107 94 110
HORRAT 0.63 0.67 0.70 0.55 0.52




A19719% 6 LAAIAT % recoverylazAl Horrat ratio 1ANULINTUTEAUSN (2 ppm) 371147U 10 91

Y

Ypea13Aldicarb, Metolcarb, Fenobucarb, IsoprocarbugagPromecarb Tungainad sy

A15%1  Accuracy,Precission

sample Concentration(ppm)
no. aldicarb | metolcarb | fenobucarb | isoprocarb | promecarb
1 1.670 2.150 1.062 1.591 2.050
2 2.214 2.260 1.890 1.487 2.030
3 1.645 2.350 1.771 1.447 2.150
a4 1.930 2.120 1.836 1.508 2.225
5 1.987 2.190 1.004 1.674 2.270
6 2.005 2.080 1.868 1.364 2.120
7 1.886 2.210 1.116 1.580 2.070
8 2.012 2.040 1.822 1.447 2.200
9 1.822 2.020 1.058 1.616 1.810
10 1.922 2.190 1.019 1.624 2.020
mean 1.909 2.161 1.445 1.534 2.095
SD 0.168 0.101 0.416 0.098 0.132
%RSD 8.80 4.69 28.81 6.39 6.28
Y%recovery | 95.47 108.05 72.23 76.70 104.73
HORRAT 0.92 0.50 2.88 0.65 0.67




A15199 7 LanaAn signals/noise ratio ﬁmmﬁm%}uﬁi’m""] P99d15Aldicarb, Metolcarb, Fenobucarb,

lsoprocarbltazPromecarb Tusizainedmnsunism LOD

sample Signal to niose ratio
no. aldicarb | metolcarb | fenobucarb | isoprocarb | promecarb
1 3.8 4.1 3.9 4.5 33
2 3.5 4.2 3.9 a7 4.2
3 a3 4.0 4.6 5.7 5.2
il 4.6 4.9 4.0 4.5 3.8
5 3.2 3.4 3.7 3.2 3.0
6 4.9 4.1 3.9 a3 3.5
7 a3 3.8 3.6 4.0 3.6
8 3.5 3.7 4.0 3.9 3.4
9 3.6 3.4 3.9 3.8 4.0
10 a.4 a.1 4.0 3.6 3.9
average 4.0 4.0 4.0 4.2 3.8

msﬁ\i‘ﬁ 8 LanIA Range, Linearity, Accuracy, Precission, LOD gy LOQ ¥a3dn3Aldicarb,

Metolcarb, Fenobucarb, IsoprocarbLLazPromecarbiumihﬂ

% Recovery HORRAT Ratio
pesticide
S LOD | LOQ | Range | Lineari | concentration(mg/kg) concentration(mg/kg)
(mg/k | (mg/k | (mg/k ty 0.0 0.0

) Q) 9) R? 5 01 05 1 2|5 01 05 1 2
0.05 - 10 06 10 04 05 02
aldicarb | 0.03 0.05 2 0.998 7 84 80 82 95| 6 0 7 a4 6
metolcar 0.05 - 11 10 1006 07 08 02 06
b 0.03 0.05 2 0997 | 92 98 O 9 8 2 9 2 a4 a4
fenobuca 0.05 - 10 10 0.6 06 07 05 05
rb 0.03 0.05 2 0.998 7 9 17 91 72| 3 7 0 5 2
isoprocar 0.05 - 1.2 10 13 13 06
b 0.03 0.05 2 0998 | 72 84 94 88 77| 6 5 3 9 il
promeca 0.05 - 11 10 11 11 10|09 05 28 06 06
rb 0.03 0.05 2 0.998 9 3 0 0 5 2 0 8 5 7




