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voaresn (GC-NPD)
1.1 finugasinis naveauReawiiimans e (Optimum flow rate)
1.2 fimun1svi Ty sunsugungiive sdoy (Optimum oven temperature)
1.3 fnugaing Rz enmetafin (Optimum injector temperature)
1.4»@[1141qmnﬁmm:ﬂmme‘hmqﬁﬂ (Optimum detector temperature)
2 Anyansasuausanudhudunse (Lincarity)
3 Any19ad1alun1IAT293A (Limit of Detection)
4 Arunsanaflng1eRaedviiaza (Liquid-liquid extraction)
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6 FNUINTI v'hmmﬂ:mﬂﬁ’auﬂﬁﬂﬁw‘mﬂﬁnwm% (Solid phase extraction)
6.1 finyimshinrwazemdaiafogaadavedalaold Florsil cartridge + C18
cartridge (3 mL, 500 mg) W3 ouufieuiy Florisil cartridge + C18 cartridge (6 mL, 1 g) 9
6.2 Ainurilnveadareiimnzoussnig 25 Naddns evdlalulnsdRbudaduenis
(acetonitrile saturated with hexane) fiu 15 addns oz 1a lu'lag ﬁﬁﬁnﬁqﬁamammu
(acetonitrile saturated with hexane) ATWA2U 10 HadaA3IIMNIUBA {methanol) 10
6.3 AnySunas e muvesiarzsenn 15 uaz 25 Saddnsvesezdintulnsd
fiBuMadENY (acetonitrile saturated with hexane) 10
3 wamsnaapanzIniainanIanes 1
1 amsAnyansfiminzruvenadewfalasinlansl Faideniadhilulanon 1

WoaneIw(GC-NPD)

1.1 wamsfnusasinis navesulavnAimunzens (Optimum flow rate) 11
1.2 vamsfnwIn 151 Tsunsugunglivesdou (Optimum oven temperature) 11
1.3 Han1sfinugamgliimnzauuesiafia (Optimum injector temperature) 15
1.4 Namiﬁny1qmugﬁﬁmmzﬂmmﬁwﬂﬁﬂ (Optimum detector temperature) 15
2 wansAnuITansABUausInIIIThud AT (Lincarity) 17
3 wansAnuatnalun1sAs293A (Limit of Detection) 17

4 wanisfinynsafiadledisdwdmiarate (Liquid-tiquid extraction)

Wsuiisudumsniadlsdndaumnatindans lailn (Ultrasonic extraction) 19

4, m_nn15ﬁnywmﬁ’ﬂﬁ’aadnﬁ’wﬁaﬁmxmu (Liquid-liquid extraction) 19
4.1.1 wamsPny s auvesdninaran . 19

4.1.2 Hansfnuszeznaimnemuiil$lunis ada 20

42 wansfnuImsadaistudsmaiindans 1 1oin(Ultrasonic extraction) 20
4.2.1 mansfinuTnas i anveadiaza " 20

4.2.2 wansfnyTsTezna MmNz e 1§ lumsafa 21

s namsAnEIMIMATaTe wdMatAd Ty 22
5.1 wan1sAnyIgamgii lunisusdedia 22

5.2 wansanyszoznn lunsurdiedi 23

6 NanTANEIMIIIANNEE R MaAAdJeyAainYe st (Solid phase extraction) 24

6.1 manusfinyINsHnLEzewd Ui adoyariave i 1neld Florisil cartridge +
C 18 cartridge (3 mL, 500 mg) nfFsuifivufiv Fiorisil cartridge + C 18 cartridge (6 mL, 1 g) 24
6.2 wansfnuriaveadarsfimneaussnig 25 foddnsveserd TnTulasdidumde
18RI (acetonitrile saturated with hexane) 1V 15 findAns axd 1nlunsdRbudd

LINIFU(acetonitrile saturated with hexane) ATNAIY 10 T0AAATIINIUBA {methanol) 25
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Table 1. Linearity with correlation coefficients of six organophosphorus pesticides

Table 2. Limit of detection of six organophosphorus pesticides
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Figure 1. A = Solid phase extraction of florisil cartridges (3 ml, 500 mg), B = Solid phase extraction
of florisil cartridges {3 ml, 500 mg) coupled with C18 cartridges (6 mi, 1 g}
Figure 2. The Van Deemter plot of six organophosphurus pesticides
Figure 3. The responses of six organophosphorus pesticides at various initial temperatures
Figure 4. The responses of six organophosphorus pesticides at various hold times at initial temperature
Figure 5. The responses of six organophosphorus pesticides at various ramp rates
Figure 6. The responses of six organophosphorus pesticides at various column temperatures at
final temperature
Figure 7. The responses of six organophosphorus pesticides at various hold times at final temperature
Figure 8. The responses of six organophosphorus pesticides at various injector temperatures
Figure 9. The responses of six organophosphorus pesticides at various detector temperatures
Figure 10. Linearity of 6 Ops : A= Dichlorvos, B= Methamidephos, C= Dimethoate
D= Parathion-methyl, E= Malathion, F= Fenthien
Figure 11. The percentage of recoveries of the six organophosphorus pesticides in crude palm oil using
various amount of acetonitrile by liquid-liquid extraction
Figure 12. The percentage of recoveries of the six organophosphorus pesticides in crude palm oil using
various extraction time by liquid-liquid extraction
Figure 3. The percentage of recoveries of the six organophosphorus pesticides in crude palm oil using
varicus amount of acetonitrile by ultrasonic extraction
Figure 14. Thg_percentagé;e‘f recoveries of the six organophosphorus pesticides in crude palm oil using
various extraction time by ultrasonic extraction
Figure 15. The bcrcentage of recoveries of the six organophosphorus pesticides in crude paim oil using
various temperature for freeze
Figure 16. The percentage of recoveries of the six organophosphorus pesticides in crude palm oil using

various time for frecze

Figure 17. The percentage of recoveries of the six organophosphorus pesticides in crude palm oil using
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Florisil cartridge plus C18 cartridge ( 3 mL, 500 mg } and Florisil cartridge plus C18 cartridge

{6 mL, 1 g ) of six Organophosphorus pesticides
Figure 18. The percentage of recoveries of the six organophosphorus pesticides in crude palm oil elute
with SPE between 25 ml acetonitrile saturated with hexane and 15 ml acetonitrile saturated

with hexane follow 10 ml methanol

Figure 19. The percentage of recoveries of the six organophosphorus pesticides in crude palm oil eluted

with SPE between 25 ml acetonitrile saturated with hexane and 15 ml acetonitrile saturated

with hexane
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Figure 20. Chromatograms of organophosphorus pesticides from crude palm oil. A= low temperature
without cartridge, B= low temperature with solid phase extraction clean up { Florisil plus C18

{6ml) cartridge ) and C= standard of five organophosphorus pesticides 27
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