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n1sANEHNdRnUszasfineimunmatia electrometric method taeld pH meter aumiy
wATlA cholinesterase inhibition Lﬁ@mm@mmﬁﬁmmmmjum%mLsmLLmﬂ@:m@%ﬂquW@me
Tusnateiladnd lHun faetnsamnsdns arunslunssmizuaziuaesdnd 4 mdulilunnsitads
RBI b Es o N L ETa LT Lmemmjuf:ﬂ@:Lﬁummmmmm@ﬁ%ﬁﬁmuﬁ”ﬂmm@mﬂ"]mrm
L?ﬂ]u?ﬁ]uﬁﬂqmﬁmmmmmﬂ’mrﬂﬁdﬁ (limit of detection, LOD) waz3auiieuuanimadaufiumaila
high performance liquid chromatography (HPLC) L& thin layer chromatography (TLC) L‘ﬁ'@ﬂ@uﬁu
Use@ninmAn Ty ANNAIIWIE ANLEL ANANNNTD TUNNINRNIBRALIN LaZANENNTD LY
NSNINENAAL NANIIANS W91 LOD B99819NIAALNSINENANTUNMY 4 a4tin TAun carbofuran,
3-hydroxycarbofuran, methomy! Wag carbaryl flAnsaus 0.20-4.00 fiadnsu/Alaniy warngnaainiluy
Wodwm 4 13m L&wA chlorpyrifos, dichlorvos, methy-parathion Wag prothiofos Sieneaus 0.50-4.00
Aaansu/nlaniu pannFeueunanimageuiumaAtla HPLC wudn HA1A1ala mnusmng
ANLNYE ANATNITD TUANIVNUNERALIN LAZANNAINITD MINIINIUIEHAAL WA USRI Ay
88.9, 100.0, 98.1, 100.0 taz 97.8 ANNANAL gnfinansReufiaunanimageuiumaia TLC
WUI1 HANAMN T AINANNE ANNLNY AINAINNTO TNNINRNENALIAN LAZAINNAINITD T
MeTNUNENARL WinLSeuaz 100.0, 97.8, 98.1, 87.5 uaz 100.0 AMAAL agLllidn 38HRAMY
winzan amnsoni iU limsadanseaiientadan sl fuinresansindausangua fuanuas

aafnluneamnluladng inliiannaiuaranlianalunismmaimaeit uazaunsnin il unun
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ANINQNATULNY (carbamate; CM) uaraasnitunaams (organophosphate; OP) Liluans

|
o o

ndnunasten i lunienisinensienidnunasdngia sandeldluladndinanidnlsdnniauan

wni Il lunnanligniies Aadegilsyasd nlimanislwileuludiwinden 1y Aanusdns

uwaztin a1avn Hdndlasudunaauazneliinnadngndenicasegnald Tnaaisindnunaeiis 2

L v
a

nqu AfmguLssesunlizantesdnd eangnidudanisinnureseulsdlnduieamaisa
(cholinesterase enzyme: ChE) @aifluaulaiineadesiuniminaiureeszuudsyain Inainiing
. 4o o 4 . y

eineiannt acetylcholine Fatiluasantlszannndasluntsdennudynyrindnuianalszan wian
srauaaaenlisd ChE anasaznn’lii acetylcholine Nianadszamiliunamnniinly nelsfanng
nazvsuszuuLsramlusenianinndnuni (Sophie et al., 2008) danaliiiinan1sliaUnfsng 1
2 al 2 dg/ al a o o a v a aa v
Viede nANlenseAn uaaAaNAL Rnlsde 40 unaaR scuunialaduinaniazanaldadinla
(Windholz et al., 1983) uanannil ludndaznuannig la tranelua a@su widaaan luaunsn
PaLANTTARNDZUAZAaNTE LS AU satwAn TN nANNHasuwIm 40 waznaladnuin dnd

2 [ !

819ANELHIANNABAANALAN a1alinuaIn1annatnludndsahaaii wianaleinisateln

1o o &

atiNanilaiTananeasing AuasUARSUARTINA (1A%, 2523; Clarke et al., 1981: Meerdink, 2003 )

a

s askein &R FlEs RN RS ALLA ILERIRTAmATR NI ATIa NI
gaaialn] ChE TwAeauazdsudemaila colorimetric method lneldiLATes spectrophotometer
(Ellman, 1961) s wATlA electrometric method Tne1% pH meter (Mohammad et al., 2007) 41950
PR ANEILE N19M99A7LATITNAINNAAUNAINGN CM ey OP awnson lilnamsaainsnatiig
21913 IUNINNZLAze T ez 1e9d R AR08 anNaAR WK high performance liquid chromatography

A

HPLC), gas chromatography (GC) %34 thin layer chromatography (TLC) aginalsfinnudgsanann
ﬁ%@ﬁﬁmﬁqﬂ'ﬂ%@'wﬁifau%m;ﬂuﬁmm%qﬁ@ Fansfiduiieu uaznanililunisinemey lunig
NFNBATHNIWINLIIENINAABLANINIAALNAINGHN CM LAy OP fagids biosensor (Chiu et al.,
1991; Lea and Mladen, 2003) widaainanaliimnsaunquiefant 1919 uladng iu faeenasiy
Lazavng luNILINNZARS FanIiN1IWIMLIGEAIAMNANINNARLNAINEN CM Tusati sl Adndlag
3% ChE inhibition 3944 colorimetric method ([N5aLAZANLE, 2556) %qﬁﬁqiﬂm@umum@ﬁﬁm
LNAINEN OP AvdluunanuAnfiasimmda vl lneld pH meter $aufLinafia ChE inhibition A1
wdnnsfianaindauLangy CM uaz OP aunsarndiiseniuielas che ildiflaaule che
anas TAs2AU ChE activity Tindeeslnevintlfjf3eniu acetylthiocholine 1 acetic acid Suasili

pH HANAAAY AIULNIIAAATBY pH TUaETUTALTIaNANINNARLNA WAL
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=2 d”d o & ~ o aal o o 1 o 1
NMSANHUNIRYLILAIANOWMUNTEATIAUIANIAAUNAINGN  CM 1Az OP lusinating
n1eladnd Aa a1u9dns avnslunsinnzuazfufoawmaila electrometric  method Tl pH
meter $anriLmMARA ChE inhibition talflunisdugnsuazitiadanisliiuansindnunaingu CM

wae OP
o a
AUnsalLazIang
‘Nq%‘LﬂﬁLLQZ'&’]‘EN’Iﬂ%‘E’Iu

aaad - W AR grade 1#un sodium  barbital (BDH, England), sodium chloride (Ajax,
Australia), potassium di-hydrogen phosphate (Ajax, Australia), acetonitrile (LabScan, Thailand) wag

acetylthiocholine iodide (Sigma-Aldrich, Switzerland)

ATNIMIFIUVBIATAITAUNAINGN CM 4 9tin 1Aun carbofuran (98.5%), 3-
hydroxycarbofuran (98.5%), methomyl (99.5%) Las carbaryl (99.0%) (Dr. Ehrenstorfer, USA) mjﬁ\l OP
4 10m THun chlorpyrifos (99.0%), dichlorvos (99.5%), methy-parathion (99.5%) Wag prothiofos (99.0%)
(Chem Service, USA)

A1982A1¢8 barbital phosphate buffer wirenlagazane sodium  barbital 1.24 ¥
sodium chloride 35 N3N LAY potassium di-hydrogen phosphate 0.63 N3 Turindutlszano
800 Aaaans U5y pH 1918 8.4 wdaBumsliimsy 1,000 Radans

A1782A18 blood enzyme buffer wizeInensuasiannla (whole blood) AUATaZae
barbital phosphate buffer REATEI 1:10, 1:20, 1:30, 1:40 uaz 1:50 Lﬁuﬁqmmﬁ 20 RAANTALTEA

18 1 &dond
NSLETANRITRLAILNIATFIU

41382a"% stock standard UB9E1INNNALNAY 8 THA AD carbofuran, 3-hydroxycarbofuran,
methomyl, carbaryl, chlorpyrifos, dichlorvos, methy-parathion LLaz prothiofos ANLENYW 100
adniu/ans witanlnanisdfaansindauuai 8 111 a2 0.0100 N3N aluandnBunsufay
297 1A 100 HaAART azanauazLiuiFuinsiae  acetonitrile Lﬁuﬁqmmﬁ 2-8 aeATaTeA LA

=
U 3 AR

419azae  working  standard  IB4ANTANAALWNAY 8 UM AR carbofuran,  3-

hydroxycarbofuran, methomyl, carbaryl, chlorpyrifos, dichlorvos, methy-parathion LAz prothiofos A4
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Wi 1.0 Aaansw/ang wiranlaglinls stock standard 1898130 AALNALARTTTA 13HMT 0.10
F88am7 1 1U1ATRIBNIATLARTIIA 2UIA 10 Raaamns wadl5uiBunmsdag  acetonitrile  LALN

a

oA 2-8 asATalTea iU 1 thaw

u

NISLASLNAIDENG

o I

fnating blank lFanFaatineanisdmng a1 lunssnng wasfuaesdnd Ne1wn12Re
v 1 IS o o 1 aal o o o = (% 1
meiumwm@mmmnqm CM uay OP 1peAd HPLC uax TLC  ausutinlisisasusnasing

fortified et hinagauIANENTUAgANAMNI0R9IA1E (Limit of detection, LOD)

Faaei19a1138&nd fortified AANdNTW 0.2, 0.5, 1.0, 2.0, 4.0 uaz 5.0 Naaniu/Alaniu
wionlnedainagrsemedndiunaziden 5.0 nfu  aslunaen centrifuge 41191 8 10°] A% 6
NaRA ‘Qm‘ﬁ 1 IANANTAZANE stock  standard  UB941INIAALNAY  carbofuran ANLINTU 100
HaanFu/ams U3u1me 0.010, 0.025, 0.050, 0.100, 0.200 Laz 0.250 Jaaans A lArat198111e
& fortified Tiaadiadiu 0.2, 0.5, 1.0, 2.0, 4.0 waz 5.0 fadnFu/Alaniu AugAL z%mé?mmﬁ'
2,3,4,5,6,7 unz 8 Lm‘?‘ﬂmﬁmﬁmﬁumﬁ 1 usilAtusiieasansazan stock standard Te¢ans
ANYALNAYaIN carbofuran LIl 3-hydroxycarbofuran, methomyl, carbaryl, chlorpyrifos, dichlorvos,
methy-parathion L&z prothiofos AMNATAL A1UFLFAIBENNAINNTIUNTENNE fortified LazARaLNNAL
fortified WrandwRLanUAet 19811 74R T fortified

Fiaaeing unknown LEun AaeeN9e19138RT 81T IUNTTINZLATALTRIART A1UIU 26, 42

LAY 38 FNDLIN ANNATAL 291 106 ARt NEIMTIAATIZIIuNAITRE Ut ssunne 2556 14

dusudssiiulssdnsninaesianagaey (Test performance)

N19NAKAU %ChE inhibition Tagld pH meter

v
o a o

N13NAEAL ChE inhibition: ANARMBENIANNITIRIRNTALATANLE (2556) Fail Aaag1g 5.0
N%u 1Ay acetonitrile 10 AAAART LAY sodium  chloride 2 N5 1N 15 U7 HingnsazateTiLIL 1
Naaans Mszwaudie azanafiaadnsazane barbital phosphate  buffer 5N1R3 1 NaRART WAALGN
d19aza"e blood enzyme buffer 5 Aaaansuanliidintiu Uniigniugil 37 svrnizaidea Wunan 15
W7 udadm pH Afait 1 s niuRNaNaYans 7.5% acetylthiocholine iodide 0.1 HaRAMT i
QUM 37 asAmaEea Wwnan 20 Wil udain pH A%ST 2 AN19RUM %ChE inhibition AINGMIVD

Mohammad et al. (2007)
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( ApH) blank - ( ApH) sample
(ApH) blank

%ChE inhibition = X100

[ %

(ApH A2 Naf19189 pH N9RATN 1 way 2)

ANH1DRTIFIUARILABALANUAITALANE barbital phosphate buffer

[

ANEdUNANN NNz dNTaRan lATLANTAYA1E barbital phosphate buffer Nem3I€91
1:10, 1:20, 1:30, 1:40 W@z 1:50 A1USULHIENE1TATAE blood enzyme buffer Inan1snagaumn
%ChE inhibition IUA1TAZAUNIATFIUATAUNAY 8 TilA Ae AN TuTiaas 1.00 Raani/

amnsg
= ' ¥ v 5 = [%
ANBINIAN ﬂ’J'\NL?IN‘lIuﬁ']%!ﬂVIﬂ'\N'\?ﬂ lﬂ‘i’)‘q‘lﬂ

WNAaBeng fortified MARALMN %ChE  inhibition lagliensndanaesdaniafuaisazans
barbital phosphate buffer 71 lFannn13ANENEN9H1 el sziuAn LOD 189413014ALNada 8 13

IPeN19ARALAINTEAL %ChE inhibition 7 50% 2wl Fadflusysunnnlsifiaie (Amot et al., 2011)
szilulsz@ansn nuasIsnadaL (Test performance)

Usziiuilsr@nininansdinagaey InafsauNaUNaN1IAIIAMIANINIAALNAINGN CM
waz OP luAa9e19 unknown A119% 106 Faating Aagnalia electrometric method laald pH
meter U HPLC uag TLC thuaildainniamara 3 33 uBeuiiaulagl¥anms Two by Two
(A31971 5, 6)  A11AFUR9 Eleftherios (2002) liaAuanmAtaaala (relative sensitivity)
ANNANNNE (relative specificity) ANLNU (relative accuracy) ANNEINITA TUNINUNENALIN

o

v
(positive predictive value) LAZAIINAINIT WD TR ENAAL (negative predictive value) piail

True positive

Relative sensivity = — — X100
True positive + False negative
True negative
Relative specificity = 9 X100
True negative +False positive
T itive+T ti
Relative acouracy = rue positive + True negative X100
Total of samples
True positvie
Positive preditive value = — P — X100
True positive + False positive
True negative
Negative preditive value = 9 X100

True negatvie +False negative
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NANITNARDI
NANITANHIBATIFINTDUADALANLAITALAE barbital phosphate buffer

fn3gauteaaenlAtUANTazane barbital phosphate buffer #5113 %ChE inhibition 184
@19N1AALNAN carbofuran, 3-hydroxycarbofuran, methomyl, carbaryl, chlorpyrifos wag prothiofos a
FrannTiga e 1:30 TneflAwintl 75.8, 67.8, 42.4, 27.6, 35.4 uaz 48.8 AmAL luaniz
anIndauaeaannlAiuanNsazane barbital phosphate  buffer 1% %ChE  inhibition 194
dichlorvos WA methyl-parathion ﬁm'qmn%?izgm A 1:20 IaaiAN %ChE inhibition WiNTL 68.6 LAY

65.6 AMNANAL (A13199 1)
HANSANEUIAIANNT NI WA EANAINNTORTIA LA

A1 LOD  2R9ANTNNAALNAY  carbofuran, 3-hydroxycarbofuran, methomyl, carbaryl,
chlorpyrifos, dichlorvos, methy-parathion wag prothiofos Tusiaagnea1msdniuazianatnasy N0
Winriu 0.20, 1.00, 2.00, 4.00, 2.00, 0.50, 0.50 waz 2.00 mg/kg AMNANAL (miwﬁ 2 LAy 4) e
lusaag1eeuslunszsinizdns NAwindu 0.50, 1.00, 4.00, 4.00, 4.00, 1.00, 1.00 W&z 2.00

mg/kg ANA1AL IAERALAINA1 %ChE inhibition N3¢l 50% 21l (AN519% 3)

A137971 1 SmndauteadanlaiLda1sazans barbital phosphate buffer WazAN %ChE inhibition 284

ﬁ’]ﬁ‘@x@ﬁﬂﬂ’]ﬁl‘iﬂ’]u@’]ﬁ‘ﬁ’]ﬁ@LLN@\‘I 8 T

m:‘mmgm %ChE inhibition U84
AHNLENTY 1.00 fnT1491189aen IATLANTAZANE barbital phosphate buffer
NaANTN/ART 1:10 1:20 1:30 1:40 1:50
carbofuran 68.2° 74.5° 75.8° 73.8° 69.7°
3-hydroxycarbofuran 56.8" 65.5° 67.8° 66.7° 64.5°
methomy 37.4° 41.2° 42.4° 40.2° 37.2°
carbaryl 18.6"° 25.3° 27.6° 24.1° 20.1°
chlorpyrifos 28.2° 33.4° 35.4° 33.3° 27.8"
dichlorvos 67.7° 68.6° 66.6° 64.6° 56.6"
methyl-parathion 64.7° 65.6° 63.6° 63.1° 58.5°
prothiofos 47.8° 46.6° 48.8° 45.6° 43.4°

WG * UaY  MMNeDe HAnuwansinaiuet1aliidnAty (p<0.05)
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AN9797 2 AN LOD LazA1 %ChE inhibition U84813N19ALNAY 8 1A luFnatiNea1unsdnd fortified

(ARAWAN %ChE inhibition AzA1 50% 2slil)

ANLRAS %ChE inhibition

- LOD
TUAUDIANT
Tusnagnaennsdnd fortified (Raansu/nlania) (Haaniu/
020 050 1.00 2.00 400 500 nlandw)
carbofuran 55.8 63.1 78.2 73.6 83.9 85.9 0.20
3-hydroxycarbofuran 17.8 35.8 66.2 81.2 81.4 91.2 1.00
methomyl 11.2 14.8 37.6 58.5 62.8 70.3 2.00
carbaryl 5.5 18.8 31.8 32.9 55.6 62.1 4.00
chlorpyrifos 17.3 23.7 34.7 52.7 65.2 77.3 2.00
dichlorvos 20.6 56.5 60.2 78.8 88.6 89.7 0.50
methyl-parathion 34.7 61.4 63.8 78.4 86.3 90.6 0.50
prothiofos 11.7 19.6 47.6 57.3 57.2 64.2 2.00

A19799 3 A1 LOD WAZAN %ChE  inhibition 18941904 ALNAY 8 1RA Tusnat19a1117 NI sinng

(%

An7 fortified (FRAWANN %ChE inhibition Navel 50% aulil)

ANLRAE %ChE inhibition

LOD
FUAURIANT Tusinagnea s lungzmnzdmq fortified (Raaniw/ (Naaniw/
Alansw) Alansw)
0.20 0.50 1.00 2.00 4.00 5.00
carbofuran 454 54.3 74.2 74.3 78.6 91.4 0.50
3-hydroxycarbofuran 18.5 35.8 54.7 87.2 87.8 92.9 1.00
methomy! 13.8 17.8 44 1 452 534 67.8 4.00
carbaryl 7.8 15.8 25.2 34.8 45.3 56.2 4.00
chlorpyrifos 14.7 25.8 36.8 43.6 57.8 77.3 4.00
dichlorvos 22.6 43.2 64.8 86.7 90.1 96.6 1.00
methyl-parathion 32.8 45.9 62.9 78.6 88.6 954 1.00
prothiofos 9.7 18.7 43.8 51.8 55.9 68.4 2.00
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A19199 4 AN LOD hazA1 %ChE inhibition 189419014 akNAY 8 Tila Tufaasinasiu fortified (FRAL

91N %ChE inhibition #32A1 50% 21l4)

ANLRAS %ChE inhibition

- LOD
THAUR9417
Tusnegnasu fortified (Haaniu/Altani) (Naaniw/
020 050 1.00 2.00 400 500 nlandw)
Carbofuran 524 67.5 75.8 75.7 79.1 93.1 0.20
3-hydroxycarbofuran 22.5 421 67.8 86.8 872 938 1.00
Methomyl 12.1 18.6 42.7 541 62.7 67.1 2.00
Carbaryl 8.70 13.5 27.6 33.5 51.3 685 4.00
Chlorpyrifos 12.1 234 354 51.4 66.4 76.8 2.00
Dichlorvos 24.3 51.6 66.6 87.4 93.1 95.6 0.50
methyl-parathion 33.5 57.4 63.6 774 87.6 93.5 0.50
Prothiofos 11.1 20.1 48.8 55.6 55.8 67.9 2.00

nan1sdsziiulsz@naninuasnisnagay

HANTATIAUMNANINAAUNAINGN CM uaz OP lusiaeting unknown 19U 106 Fiveging

fneinpila electrometric method Taeild pH meter WFauiauiumaiia HPLC wudn lHuauqnass

18 Fa8iN9 NAALIASY 88 Fnasing NAALLEN 2 Adasind ko INUNALINWNaN (119197 5) LHa1INN

ANUITULAINLAN TA1A N1 88.9% ANINAINIE 100.0% ANLNY 98.1% AINNAINITDIWNNT

NUNEHALINTRTIANL 100.0% uAzANANNNT IUNI RN ERAaLTIATA Ly 97.8% uway

nalFauauimaiia TLC wuqn TANaLaNase 14 faagine HaaLasd 92 Adasing ataniiey 2

Faatd LarlinuNaaL e (M19199 6) et NIATWIILEINLA1 HA1Aa11le 100.0%

ANHNANNIE 97.8% AINNLNL 98.1% ANANNNTD LN TR UL NALINTIRTIANL 87.5% WAL

ANNANNITD IUNINUNE A ALTATA Il 100.0 %
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l?]’]ﬁ"]\ﬁﬁ 5 L’LE“EI‘]_ILﬁﬂﬂm@ﬂqiﬁ]i')@ﬁq@qﬁ‘ﬁq’ﬁ/@LLN@\?SLW;I/'J@E]"N unknown  AaamATiA electrometric

method fu HPLC

— HPLC
3% NATIH
NALIN AL
pH meter HALIN 16 0 16
(developed method) NARL 2 (NAALLTIEIN) 88 90
NATIN 18 88 106

ﬁ]’]?’]\‘i‘ﬁ 6 L‘].ﬁ?il‘]_lLﬁ?;l‘]_lN@ﬂ’]ﬁ‘[ﬁl?')’ﬂﬂ’m’]ﬁ‘ﬁ’]“ﬁ/ﬁLLN@\ﬂMIMIFT’J@Ei’]\? unknown #9elnATA electrometric

method AU TLC

—_ TLC
oh NATIH
NALIN NARL
electrometric NALIN 14 2 (ALANLNEIN) 16
method (developed NAAL 0 90 90

method) NATIN 14 92 106
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NAN YU UTRATRNENT A ALN AN ATIAN U T1F 2819 2113 ERT 21T IUNTEINNY

o

RS uazAUARS FaemATia HPLC way TLC fuAn %ChE inhibition (AN5$1971 7)

AN99N 7 1ReUINeUIRAYe941TnN9 A LN AN ATIanL TuFatiNg unknown BaEinATlA HPLC LAY

TLC ff'uA1 %ChE inhibition

o o %ChE
AUARNINLIN Naan HPLC HAaanN TLC
inhibition
ANUNTERT 1 methomyl methomy/ 84
ANUNTAR 2 methomy! methomyl 83
21UN94R9 3 methomyl WAL carbofuran methomyl WAL carbofuran 84
ANUNTAR1 4 methomy! methomyl 98
21N98m7 5 methomy! methomy/ 91
A1UNT FNTELNTE 6 methomy! methomy! 78
N9 IUNIENNE 7 methomyl methomy! 74
A1UNT INTELNNE 8 methomy! LA carbofuran methomy! WAL carbofuran 68
@Wﬂﬂuﬂ:‘xmﬁ: 9 aldicarb 13~I|W1_| 77
mmﬂum:mﬂz 10 aldicarb 13~iW‘].| 88
2119 INTENNE 11 methomyl methomyl 56
2INT INIEANE 12 methomyl methomy 67
piL 13 methomyl methomy/ 64
iy 14 methomy! LAz 3- methomy! Uay 62
hydroxycarbofuran 3- hydroxycarbofuran
piL 15 methomyl methomyl 53
pu 16 methomy! methomy/ 78
B 17 aldicarb sulfone LAy Tainy 22
aldicarb sulfoxide
pIl 18 aldicarb sulfone WAy Tainy 25

aldicarb sulfoxide
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a o
ANTUUATATUNA

nsdneesall lAnsnnsliiewlst che ludealaununislfieulasmnenisdiidsan
waxnwauluiinaaaudniunsaaniaisnndnunaslusaadnlagdnd Tnadnuiwisaniy
a19aza18 blood enzyme  buffer Lﬁlael,%lﬂumwmm@mﬁm%ﬂufumuﬂwﬁmaﬁ?m ChE
inhibition W91 SAsdauRmanzauszuinadenlafuansazane barbital phosphate buffer Aa
1:30 iilasanniflugnedauiivinléi %ChE inhibition 189813rAAULAINEN CM WAz OP daulua)d]
mmnﬁqm (6/8) aeinalafmn @119 e nINga1 1:20 waz 1:40 TAiuLAsNAY ilagann %ChE
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Abstract

The objective of this study was to develop electrometric method by using pH meter
based on cholinesterase inhibition technique to detect carbamate and organophosphate
insecticides in livestock samples including animal feed, stomach content and liver which was
used to diagnose the both group of insecticides poisoning. In order to determine the efficiency
of developed method; limit of detection (LOD) and compare the results from developed method,
high performance liquid chromatography (HPLC) and thin layer chromatography (TLC) to evaluate
the test performances. The test performance was evaluated using relative sensitivity, relative
specificity, relative accuracy, relative positive predictive value and relative negative predictive value.
The results showed that LOD of 4 carbamate insecticides : carbofuran, 3-hydroxycarbofuran,
methomyl, carbaryl and 4 organophosphate insecticides chlorpyrifos, dichlorvos, methy-parathion,
prothiofos were ranging from 0.20-4.00 and 0.50-4.00 mg/kg, respectively. The comparison of
results which detected by this method and HPLC showed 88.9% relative sensitivity, 100.0%
relative specificity, 98.1% relative accuracy, 100.0 % relative positive predictive value and 97.8%
relative negative predictive value. Whereas, the comparison of results which detected by this
method and TLC showed 100% relative sensitivity, 97.8% relative specificity, 98.1% relative
accuracy, 87.5 % relative positive predictive value and 100% relative negative predictive value. In
conclusion, the developed method has been developed for the determination of carbamate and
organophosphate insecticides in livestock samples which can be used for poisoning diagnosis.

This method is simple, time reduction, cost-effectiveness and can be done in the field.

Keywords: carbamate, organophosphate, livestock sample, cholinesterase inhibition, pH meter
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