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Iinsesaaeuauldliveidinsgiasiivanaenguessnilunassuwasnaulninsounly
uzdae lagyin1sfigadaunsniiness1eqfe Range, Linearity, Limit of detection(LOD),
Limit of Quantitation(LOQ), Accuracy Wag Precision lnenaaauIsiinsgiansiivnnAengy
p93n1luAaBsU 3 ¥llnAD a-endosulfan, p-endosulfan Way endosulfan sulfate Lazansiy
anAengulninsess 4 wlinfie cyfluthrin, cypermethrin, fenvalerate wag deltamethrin a5y
waldeiatl range nadeuTinududu 5 sz fe 0.025, 0.05, 0.1, 0.15 uaw 0.2 me/kg WU R
> 0.995 wanIENNsanTIaEeUANTiunnAslaluTeRIus 0.025:0.2 mg/kg A Linearity
91nA1 Correlation coefficient : R? {A111n1n191 0.995 A1 LOD wag LOQ 18435MAdauilal
0.01 wag 0.025 me/kg ANUATFU N153LATI8 Accuracy TneUsziiiuainen % Recovery il
JEAUANLTNTY 0.025, 0.1 WAz 0.2 me/kg ag/lugas 70-120, 70-120 wag 70-110 31ANS
1A% Precision UsEifiuann % RSD finnuidudusysusii nang g9 dA138niNg 2.9 -6.0,

5.2 -8.6 WAz 4.7 - 7.5 mudiu waziilevluuseifiu HORRAT( Horwitz' s ratio Jmuineflu
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7. /A nAUNT
7.1 unsal

7.1.1 Erlenmeyer flask 110 250 ml

7.1.2 Volumetric flask, Class A 91 5, 10, 50 ml

7.1.3 Flat bottom flask ¥u19 250 ml

7.1.4 19ldf19819 (Duran) v 250 ml

7.1.5 Sodium sulfate (Anhydrous granular)

7.1.6 w3093 IZRETRIEANEIS Gas Chromatography (GC) #ifiansa9ila
Electron Capture Detector (ECD)

7.1.7 Homogenizer



7.1.8 Rotary evaporator

7.1.9 Micro pipette range 2-20 pl, 20-200 pl ez 100-1000 pl
7.1.10 Dispenser range 1-10 ml tlag 20-100 ml

7.1.11 w3osfmaflon 2 fuvts uasnadon 4 fumi

7.1.12 Ethyl acetate (Pesticide grade)

7.1.13 Acetone (Analytical grade: AR)

7.1.14 Dichloromethane (Analytical grade)

7.1.15 SPE manifold 24 ports

7.1.16 Hexane(Analytical grade ez Pesticide Residue grade)

7.1.17 ansuesgungueasnilunasiy 3 wlinfe a-endosulfan, B-endosulfan

azendosulfan sulfate LLazaﬁ‘ﬂwmﬂﬁﬂﬂﬂfjmvl,w%maaﬁ 4 ¥tnme cyfluthrin, cypermethrin,

fenvalerate Wag deltamethrin

7.2 35015

n13953vaeuANltlAveianaaey MIIATIERaITERIAINguRRINlURADT LAY

InInseuatuuzile Insldudalasulanns il a1835AsnLUaa1N35999 Steinwandter(1985)

AILAAILUNINA 1

§19819UAdU 25 + 0.1 ¢ + 50 ml Acetone Tu 1 wndi, 13,000 rpm

l +8 g. Sodium chloride +40 ml Dichloromethane
u 1 wiesdansBlvnnnznoy
widhula Td Flask (A25 w1nna1 75 ml)
+Sodium sulphate 2 oulfz
l Fainald 10 uFi@esn)
wendunsins
N399I Sodium sulphate 2 Foulfiz(nTiansed)

Td Volumetric flask Tl@ 50 ml

a8 sol™ 911 Volumetric flask Td Round bottom flask

|

819 Volumetric flask @8 10 ml Acetone

anUSunsauLNauLe (Water bath 40°C ,P 500 bar)

1% Ethyl acetate (PR grade) @19 Round bottom flask 1d Volumetric flask 1lé 5 ml

|



Pipet 2 ml Td Vial
ANUSUIRTAULN DU
+2 ml. Hexane:Dichloromethane (4:1)

'

Clean up Tu SPE column + silica gel 1 g

v

Elution with hexane:dichloromethane 4:1 gy 1:1
|
anUSumsauiiounis feirses N-evaporator
wazUSuUsunsidu 2 ua.f28 hexane (PR)
|
GC-ECD
A i 1 WIATINATNANANNGL Organochlorines wag Pyrethroids
dedndunsatinfeganuisnisasudiund Johnsmeaeuauldldveisnig

Fandn Seluil

7.2.1 11911 Range laeviadou reagent blank, sample blank wag Fortified
sample 6 ALTLTU AL 1 g1 plot graph s¥winsaududuwes Fortified sample (Wny x)
fu Area Response (Ui Y) wdafiansantisiiludunss

7.2.2 M9 Linearity lngvndau reagent blank way Fortified sample i
aududungly Range vaan1smadeu 6 mnududusas 3 51 plot eraph sewinemadudu
Y84 Fortified sample (LU x) AU Area Response(nu Y) A1uiunn Correlation Coefficient
(R wnauaitunsuausual R?> 0.995

7.2.3 MNSWIAN Limit of detection(LOD) ne3ias1z9i Fortified sample 526y
mududunelugasnsnegey 3 seiumududunas 10 81 Aun SD vesHanIIVAdeU
WHaEAIIUIINTY plot graph T¥RINIAMULTNTUMNY x) AU SDENY y) BIA1 So e
extrapolate @unTINNIFALAL Y 9zl LOD =3 So

7.2.4 N19%1A1 Limit of Quantitation(LOQ) A1u8dA1 predicted LOQ 1ng
LOQ = 1050 w38y Fortified sample fiadnaduduvinfu predicted LOQ 3514 Fortified
sample 10 g1 fuamAn Accuracy wae Precision nagin1seonsuesriunsUstiliufitnun

7.25 13579@9U Accuracy 1aeNA@aU Reagent blank, Sample blank Lay
Fortified sample fsgsuanududuniglutisnisnaaeu 3 sedu §eil 0.025, 0.1 ag 0.2
mg/kg AATITUTTAUAE 10 FudrmAnadsvomansnagey anussdu % Recovery

% Recovery = (X, - X;)* 100




C
Ingi C = ANUNTUIDIEN TR IUTLALATlUAIENS
Xy = enudntuvasanshudiegsviliiivansuinsgiuSample blank)

X, = ANUINTULRAURIETUINTEIUTIAANAIINLANEN TN TF I

7.2.6 A519@8YU Precision lnunaanUu Reagent blank, Sample blank wag
Fortified sample fiszuaududunielugaesnisnageu (Ranges) 3 seduaududu feil
0.025, 0.1 uaz 0.2 mg/kg  ATIZN level az 10 1 Tufinnamisvngeu fuaALeas X waz
SD YDINANITNAFDUAIUIM % RSD
% RSD = SD_x 100

X
Usziliu Precision Ingld HORRAT ( Horwitz' s ratio ) #38210 % RSD

HORRAT (Horwitz' s ratio) = % RSD 311N15NAa89

Predicted Horwitz RSD
Predicted Horwitz RSD Awaadl@ann Horwitz equation
Repeatability: RSD = 0.66x2 (10518 O
NMAIN1388UFU AOAC : HORRAT (HorwitZ s ratio ) < 2 w3emnsinaueififvuaiialuaes
Precision, % RSD w89 AOAC Peer-Verified Methods. Nov. 1993
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8. NAN1INAABILAZIANTA

8.1 979u84n159n (Range)

NAADU reagent blank, sample blank wag Fortified sample Tup1undu 5 seaufe
0.025, 0.05, 0.1, 0.15 wag 0.2 mg/ke ANNTUTUAE 1 F1 HANIINIIVADU Range lagiinan

ANUNTURaEAYRINUAlAN AL NANTUSIBUA Ha1sangeuTuAmANudutuToY

Tugremdudunss wuidsnsveaeuilanunsonsivdeuasiivanAanguessnilunaeiuLay

Iwansens laluraadous 0.025 1 0.2 merke

8.2 ANUFUNUSITdU (Linearity)
NAEDU reagent blank way Fortified sample AN NTUN18TU Range 994019
NAFOU 6 AUTUTU AL 3 91 plot graph T¥INANULTUTUUDY Fortified sample (WU )

fiu Area Response(tini Y) @314 Regression line Tngld Method of least square Tdanduise



ansnsanaula(Coefficient of determination : R?) Lnauahun1589u5UAT RZ > 0.995 AIUATNA

2

8.3 Limit of detection(LOD)

AN Fortified sample NTzAUANUTLTY 0.01 mg/kg WU 10 F1 A1 U 7 U

SR918IUVDY signal/noise VBILFAAZANTABILAILINNTT 3 (s/n > 3) AUUAT LOD 18433015

NAdaULNAY 0.01 me/kg

8.4 Limit of Quantitation (LOQ)

FA5199 Fortified sample M152#U 0.025 mg/kg 10 91 AIUIIAT Accuracy Wae

Precision HIWNMINITEBNU HANISVIAABININAITIN 1 HIUNAITININIFIUANIUA

Ol-endosulfan

B—endosulfan
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Endosulfan sulfate

Cyfluthrin




800000 800000
700000 700000
600000 600000
500000 500000
i 400000 i 400000
# #
300000 200000
o) 5
200000 Ri= 0.9951 200000 R=0.9954
100000 100000
* +
0 0
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
Conc. (ppm) Conc. (ppm)
Cypermethrin Fenvalerate
600000 600000
500000 500000
400000 400000
£ 300000 £ 200000
L L
200000 200000
1= (.995
100000 R?=0.9958 100000
<
0 0
0 0.05 0.1 0.15 0.2 0 0.05 0.1 0.15 0.2
Conc. (ppm) Conc. (ppm)
Deltamethrin
1000000
800000
600000
a
<
4
400000
200000
0
0 0.05 0.1 0.15 0.2
Conc. (ppm)

AN 2 ANAINEURUSITUAUYDY O-endosulfan, B-endosulfan, endosulfan sulfate,

cyfluthrin, cypermethrin, fenvalerate ia¢ deltamethrin

8.5 Accuracy

npdeu Fortified sample Aiszduaududunelutismsnageu 3 szdu fail 0.025,
0.1 uaz 0.2 mg/kg AATITRITAUAE 10 §1 mAeasvewWanInagey Ussidiy Accuracy 210
A1 % Recovery 1A8LNUTIN1T8UTU Recovery 1dnaugininunves Pesticide residue way
Veterinary drug(Codex, 1995) nan1snadaunaniin Fortified sample fiaanududusts 3
Bulumainausifissli@uandlunisedl 1) nsrsaaou Accuracy wesiivageu oefluinasi

WnsgIULazaITageNsula



8.6 Precision

neday Fortified sample fisgiuamududunislugisnisuagau (Ranges) 3 Sefu
aududy feil 0.025, 0.1 uar 0.2 mg/ke A9 level az 10 91 Tuiinwanisnadey
AurAady X waz SD T0INANISAEDU AuIn %CV= % RSD Uszillu Precision Tagld
HORRAT ( Horwitz' s ratio ) #58410 % RSD Wan15vngau tnasieansual HORRAT ( Horwitz!
s ratio ) < 2 MAUAI5T 1 HANTIVAGEY Precision YaaisnageunnszfuAItudy agly

N9IANATFIU ABANUNTOAIINAT % RSD leagsving 2,93 - 8.64 waz HORRAT < 2

a L4

A1919% 1 Weall Accuracy Waz Precision 13 0uTUsN99) 3 seaulutnenislgau(Range)

Y

E . .
UYDET A1 Accuracy Precision




Wiuty | Recovery | tneusi | x + SD (mg/kg) | % RSD | newsi | HORRAT
Spike (%) (%) (%) | wheusi <2
(mg/kg)
O-endosulfan | 0.025 82.56 70-120 | 0.0206 +0.001 | 5.05 21 0.27
0.1 87.90 70-120 | 0.0879 + 0.0045 | 5.16 15 0.34
0.2 86.95 70-110 | 0.1739 + 0.0082 | 4.71 15 0.34
B-endosulfan | 0.025 93.68 70-120 | 0.0234 + 0.0009 | 3.66 21 0.20
0.1 88.80 70-120 | 0.0888 + 0.0055 | 6.19 15 0.41
0.2 85.75 70-110 | 0.1715 +0.0092 | 5.34 15 0.39
endosulfan
sulfate 0.025 97.64 70-120 | 0.0244 + 0.0009 | 3.81 21 0.21
0.1 87.40 70-120 | 0.0874 + 0.0069 | 7.91 15 0.52
0.2 82.85 70-110 | 0.1657 + 0.0107 | 6.47 15 0.47
cyfluthrin 0.025 10532 | 70-120 | 0.0263+0.0008 | 3.00 21 0.16
0.1 85.80 70-120 | 0.0858 + 0.0067 | 7.77 15 0.51
0.2 90.30 70-110 | 0.1806 + 0.0111 | 6.12 15 0.45
cypermethrin | 0.025 113.16 | 70-120 | 0.0283+0.0008 | 2.93 21 0.16
0.1 85.70 70-120 | 0.0857 + 0.0074 | 8.59 15 0.56
0.2 86.50 70-110 | 0.173+0.0115 | 6.63 15 0.48
fenvalerate 0.025 111.88 | 70-120 | 0.028+0.0017 6.03 21 0.33
0.1 87.50 70-120 | 0.0875 + 0.0071 | 8.14 15 0.53
0.2 87.60 70-110 | 0.1752+ 0.0114 | 6.53 15 0.48
deltamethrin 0.025 10532 | 70-120 | 0.0263+0.0009 | 3.30 21 0.18
0.1 87.50 70-120 | 0.0875+0.0076 | 8.64 15 0.57
0.2 92.25 70-110 | 0.1845+0.0138 | 7.49 15 0.55
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9.1 fin LOD wesansfivandangueninlunasiulaylnivsesdogiiseiu 0.01 me/kg

9.2 i LOQ wesansiumnésngueainilunasiulaslnivsesdegiiszdu 0.025 me/kg

9.3 A1 Range agluaiasening 0.025 it 0.2 mg/kg

9.4 Linearity fif1 R?311nn31 0.995 Tuynansiivinnsvageu

9.5 Accuracy Usziluannen % Recovery vasansiiennisfissdiuaududy 0.025,
0.1 ua 0.2 mg/kg e/luYa 82.56 - 113.16 % MNAIGU

9.6 Precision AU % RSD loagsening 2.93 - 8.64 uaz HORRAT < 2

INNANIINAFBUNILATINGIME WuIn1sevaeumnldlavesisnaaeutiday
wangadlumMmageumasiennAnguessnilunassulaylninsesdlungin lngause
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Residue Method Performance. In: Principle and Practice of Method Validation. A.

Fajgeij and A. Ambrus(eds.), the Royal Society of Chemistry 2000, UK. 305 p.



Steinwandter H. 1985. Universal 5-min on-line method for extacting and isolating

pesticide residues and industrial chemicals. Fresenius Z Anal Chem. 322:752-754.



12. A1ANUIN

WNUTN158815U Recovery lagldinuein1nuadnnsu Pesticide residue wag Veterinary
drug(Codex, 1995)

AMUTUTUVD S analyte Tudogng Range of mean % recovery
< 1 pg/ke 50 - 120
> 1 pg/kg < 0.01 mg/kg 60 - 120
> 0.01 mg/kg < 0.1 mg/ke 70 - 120
> 0.1 mg/kg < 1 me/kg 70 - 110
> 1 mg/kg 70 - 110

WNUNNITEBUSU % RSD 989 AOAC Peer-Verified Methods. Nov. 1993

AN TUVDIADE % RSD
100 % 1.3
10 % 2.8

1 % 2.7
0.10 % 3.7
100 ppm 53
10 ppm 7.3
1 ppm 11
100 ppb 15
10 ppb 21
1 ppb 30




	รายงานผลงานเรื่องเต็มการทดลองที่สิ้นสุด
	------------------------------
	1. ชุดโครงการวิจัย  วิจัยและพัฒนาปัจจัยการผลิตทางการเกษตร
	ชื่อการทดลอง(ภาษาอังกฤษ) Method Validation of Organochlorines and Pyrethroids in Mango.
	นางสาวปริยานุช  สายสุพรรณ์   สำนักวิจัยและพัฒนาการเกษตรเขตที่ 3
	C
	ประเมิน Precision โดยใช้ HORRAT ( Horwitz' s ratio ) หรือจาก % RSD
	เกณฑ์การยอมรับ AOAC : HORRAT (Horwitz' s ratio ) < 2  หรือตามเกณฑ์ที่กำหนดทั่วไปของ Precision, % RSD ของ  AOAC Peer-Verified Methods. Nov. 1993
	วิเคราะห์ Fortified sample ที่ระดับความเข้มข้น 0.01 mg/kg จำนวน 10  ซ้ำ คำนวณอัตราส่วนของ signal/noise ของแต่ละสารต้องมีค่ามากกว่า 3 (s/n > 3)  ดังนั้นค่า LOD ของวิธีการทดสอบเท่ากับ 0.01 mg/kg
	เกณฑ์การยอมรับ % RSD ของ AOAC Peer-Verified Methods. Nov. 1993

