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nsanpensiuNaananaasuniuagineg waznguAIsUILNY ( Aaulasain  Sasaki et al.,
1987 A Sato and Ishikuro,1987)

Faaehe 20 niu unliasiden [Futnndulas Acetone 13ums 50 adaRs way 100
TRARIANUAEL  1eindasAaalsn (Horizontal shaker) {1987 30 w1 n9aduu
Diatomaceous earth Zﬁﬁmmuﬁﬂimiﬁﬁ%ﬂﬂmmLﬂﬂ (Seperatory funnel) ERIGE coagulating
solution UM 100 HARART LUt WAIRANA1TAZAE 5% Sodium chloride UM 100
Nadamsuaz Dichloromethane 13uNAs 100 HAadaRT el WUN Ffureamandudne afagnaas
Dichloromethane AXay 50 faAaAs (2 ﬂ%ﬂ) svmereamatnataldlfivaetssun 5 Taaans
ilisuneduniidl Florisil 1y Stationary phase WaaTy (elute) 2 Tupaufe duusnazdas
Hexane : Acetone ( 95:5 ) U5N159 200 Naaamns TR 2 28l Hexane : Acstone (75:25) 51169

v 1
200 HARAAT FrivsadaNaaddiun tsauialaantslnsaafglulngan  azanandusas

Methanol U311619 1 Haaass

nsanAENsLNAINaNaasuNluAaa3Y (Stahr,1977)

|
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F9Feeing 20 N3 ualiaziden wHn Petroleum ether 158107 150 RadART WENARELATES
e 1Winan 30 wh NIedwarssmedauinsed liwmaeiNmnslsennns 10 AadaRT 4NATa9UAn
dl Yy ¥ - -dlal o Y %'/
Ansasl@fenseuan (Seperatory funnel) Inelld Acetonitrile NANAYAYE Petroleum ether ASIAY
50 HAAAAT (3 AT) LHUIAUUAVTUANTINGU WANUINAULTNIAT 50 HARARTLAZANTAZAE

Sodium chloride AxNFILFNRT 40 NaRART dNAA9 Petroleum ether U3NNm3 100 Haaang (2 ATd)

(39

AureamanfuLusufy Futnnduilsunns 100 faaans LIEi LT FelsuenduAnduny (3 ﬁ%@)
sumsvaaa il lfwmaelszunn 5 Haaans inllkiueeduiia Florisil 1y Stationary phase T2
AadnTARILINEIEANTATANE 6% Diethyl ether 14 Petroleum ether Usu1ms 200 HaRAMT T
AadniAsaR 2 Ftansazany 6% Diethyl ether 11 Petroleum ether U3u1m9 200 NaRaRT T2t

[ 1% GV 4 [ 4 a aa
LL@zLﬂWﬂQﬂﬂqGﬁ1MIm?L@u@uLLﬁﬂ ATANUNALAIE Hexane UTuNAT 1 HARAAT

nsauuntiagnsiunainguaasunlunasiWnaemaiaThin Layer Chromatography(TLC)
Spot e tdannisanadinnms 20 lulasang aauuei TLC A3 Silica gel G 60
u Stationary phase 14 Hexane : Acetone (3 :1) 131515 40 Radans 1w Stationary phase N
THAnRITNzFatH uNaINgH OP Taanwusae a13aa182% 4-Nitrobenzyl pyridineli Acetone
auNgaMNA 110 avAgalTaa 10 WIN udawuiusdae 10% TEP lu Acetone
J 1 1 2 o o 1 %’ a = al
NIEIUNANITATIA : BN UNAINgH OP azliddasnandrydu (HoeiiRw) Inainauduay

FTETNTARBUNTLENHIUNAINGH OP 11M3571% (Standard organophosphate)
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NNFIUUNENAUNRINANAITLNNNAENATIA TLC
Spot fetnedildannnisaiaiBunns 20 Tulnsans asuuusil TLC Ail Silica gel G60 111
Stationary phase M Hexane : Acetone (3 : 2) 131157 40 Aadans 11 Mobile phase M 1#inna
UNITARENHIMNAINGN CM Tnewusog @13azane 1 N. NaOH lu Ethanol wazwuiiusae
Polyethylene glycol - Nitrobenzene diazolium tetrafluoroborate reagent (0.1 N3 Polyethylene
glycol uaz 0.1 n§u Nitrobenzene diazolium tetrafluoroborate 11 10 Jadamnsas 95 % Ethanol)
NNFEIUNANITATIA : EIHIUNAINGN CM 1@y, tiaauss, tiidu, 4, duudnlag

MeLAkAZITEZNTIAREUN LR UNAINGH CM N1Rs§ U (Standard carbamate)

NNFALUNENTUNAINANDRTUNTUARDT UAEATA TLC
Spot feeinedildannnnsainiBunms 20 lulasans asuuusis TLC il Siica gel G60 11
Stationary phase f Hexane : Acetone (5 : 1) Usu1ms 40 Hadans i Mobile phase M1
nzsagnduNaIngy OC Tnemiudnag Chromogenic silver nitrate reagent Usnnms 10 NaaaRs
(AgNO,0.1 N Tutinndu 1 fadans + 2 phenoxy ethanol 10 Xa8aR3 + Acetone 200 HARAMT
+30% H,0, 0.05 fiadans) thlletuuasgipanaenanan 325 w1 lums wiu 20 wid
NIFETIUNANITATIA : EIHIUNAINGH OC aZlatimna ke vhmann Tnaifiuduazszes

nsAReuNALEsiuNaengy OC 81RIgU (Standard organochlorine)
WA

HANT9AFIALNRUNAINGH OP, CM uaz OC lusinad 96y 1 uazemislunszinizass
ﬁmiﬁgﬂmmm ANA2197 1 WudTisaednaiinnsudlauensinumag 31.96% (233/729) lag
Tutdae T w.A.2539 - 2541 Annamaanulugng 22.54%, 5.00% WAz 27.27% AINRAL LAZWL
getulul WA, 2542 (42.11%) uaz 2543 (42.65%) unzanaslull w.A. 2544 (27.06%) 2545
(7.53%) way 2546 (8.47%) LL@:Qqﬁquﬂ W.A. 2547 (47.17%) 2548 (45.56%) Wkas 2549 (53.70%)
TAEWUIIRARATI9IBINTATIA mm’qmeﬁmwwu@;q@mﬁ@mju CM 17.15% (CM 13.31% uaz
CM+ OP 3.84%) Tagilutnausn (W.A.2539 - 2545) mfmwusl,ué“mﬂﬁbiqqﬁﬂ Wi b aaT) WA, 2547
- 2549 ﬁﬁmmma‘mm@wuqﬁu@mﬁmL@u Ngx OP  AABATINIDINITAIIANNITATIANL 15.77%
(OP 11.66%, OP+CM 3.84% uaz OP+OC 0.27%) lagilutaqusntl w.a. 2539 - 2540 neraniluly
SRR (5.00% A 5.63%) Lmuﬁluqﬁu Tug0al] W.A.2541 - 2543 Aaufiazanadludoad wa.

2544 - 2546 UarBTLINNTLEN W] W.A. 2547 - 2549 daungu OC ARBATINTBINITATIAHNNT
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FINANY 3.15% (OC 2.88%  uay OC+OP  0.27%) duifludnsnisasaanufiaiameuiy
eHUNAY 2 NNTRU waziuwalulunsmsanLanasTae

NN9AFIANLENHILNAIRNLUNANNTD AR AT UALFDeN9NFIRT9A (MNF799 2) WLI1 TRAUD
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Fina Nﬁﬁmﬁﬂmﬁ@mmmmmemn‘ﬁlz@mﬁ@ a1VN2lUNILNNL (46.51%) Ineilanizdninila
NTLNT LU WS (62.16%) 1A (57.97%) uaz nazile (50.00%) savadll Aa ln (36.36%) Tnsany
Tuln (41.67%)4azgNT (37.50%) AaudLnLEIsuNad (27.10%) tasanwiznszdia (50.00%) was
{1 (41.94%)

FipresensiutainmanuAuuETusaedefinsaanwLdn angu CM doulunnananuls

Anszinng (30.82%) TALLANIZNTUNIZURILNG (43.25%) wazla (37.68%) drufaatinee1nng
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nrzwnzaaddls 1n waznszila WURAMIIN17AT9AN A LE19ZI T WAL WA TUARTRIR NT AT

u

o |d| dldv

fatineiianisnaduautias Ineanienaviladdfagnefisinnsnsaiias 4 faetng aela
A90LNTIEIN Ensiusasiia CM Lﬂuﬁiymmmmﬂﬁgm {nanuaiiagangns wananii CM
ﬂ”qmm;mmwwuié’fﬁim(Z?.ZS%) Tua0usi OP fnRanyd AU(17.01%)  TaeanizmAuaadiiln
(31.18%) uazlri(16.39%) uananiisaanansonsantldiln(13.64%) gau OC sinmsanyléd
NILUNILLTUAU (10.46%)

Tunquénsanszmnzdnsnnuensiunasiinliuningedia0.00%) 1n(39.90%) uazuny

(37.30%) Audninsziniziazansanunnluiln(40.57%) 1n(26.92%) uaz 4n3(17.65%)
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AN997 1 ANUIUAIRE NNV UALATIANLANTNHUFARZTRATZUINGT] 2539 — 2549

T w.e. SauTinL/A Iy SIUARTIEAND (%)
finaa (%) op cM  OC OP+CM  OP+OC

2539 16/71 4 4 4 3 1
(22.54) (5.63) (5.63) (5.63) (4.23) (1.41)

2540 1/20 1 0 0 0 0
(5.00) (5.00)

2541 12/44 7 1 4 0 0
(27.27) (15.91)  (2.27)  (9.09)

2542 16/38 10 3 2 0 1
(42.11) (26.32) (7.89) (5.26) (2.63)

2543 29/68 26 1 0 2 0
(42.65) (38.24) (1.47) (2.94)

2544 23/85 6 (K 6 0 0
(27.06) (7.06) (12.94)  (7.06)

2545 7/93 0 4 3 0 0
(7.53) (4.30) (3.23)

2546 5/59 4 0 1 0 0
(8.47) (6.78) (1.69)

2547 25/53 10 (K 0 4 0
(47.17) (18.87) (20.75) (7.55)

2548 41/90 7 27 1 6 0
(45.56) (7.78) (30.00)  (1.11) (6.67)

2549 58/108 10 35 0 13 0
(53.70) (9.26) (32.41) (12.04)

99U 233/729 85 97 21 28 2
(31.96) (11.66) (13.31) (2.88) (3.84) (0.27)
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AN9NT 2 HANITATIANLLNHILNAIR BN ANNAINA9n T ludnTusasaila

TlndnT Tlnfnesing Suudinw SunuluAeiidansas (%)

WL/R399(%) Suingaa (%) op CcM oc OP+CM  OP+OC
In 51 17/61 (27.87) 10 (16.39) 7 (11.48) 0 0 0
21/78(26.92) Im - - - - - -
AT INTELNNE 4/17 (23.53) 1 (5.88) 3(17.65) 0 0 0
Sl A 39/93 (41.94) 25 (26.88) 10 (10.75) 0 4 (4.30) 0
43/106(40.57) In - - - - - -
RV AEA I ARt 4/13 (30.77) 1(7.69) 3(23.08) 0 0 0
4ng AU 26/165 (15.76) 20 (12.12) 5(3.03) 1(0.61) 0 0
36/204(17.65) 1n 3/8 (37.50) 2 (25.00) 1(12.50) 0 0 0
RV REA KT AT 7/31 (22.58) 3(9.68) 2 (6.45) 1(3.23) 1(3.23) 0

1A Bl 32/112 (28.57) 12 (10.71) 9 (8.04) 3(2.68) 7 (6.25) 1(0.89)
77/193(39.90) 1n 5/12 (41.67) 0 4 (33.33) 0 1(8.33) 0
AT NI 40/69 (57.97) 4 (5.80) 19 (27.54) 10 (14.49) 7 (10.14) 0
nexile A 6/12 (50.00) 2(16.67) 3(25.00) 0 1(8.33) 0
8/16(50.00) Im - - - - - -
AT IINTELNNE 2/4 (50.00) 0 2 (50.00) 0 0 0
WNE A 24/89 (26.97) 4 (4.49) 16 (17.98) 0 4 (4.49) 0
In - - - - - -

RV REA I ARt 23/37 (62.16) 0 13 (35.14) 6 (16.22) 3(8.11) 1(2.70)
WNe AU 1/3 (33.33) 1(33.33) 0 0 0 0
1/6(16.67) 1n 0/2 (0.00) 0 0 0 0 0
AMT UNTUNE 0/1 (0.00) 0 0 0 0 0

793 Bl 145/535 (27.10) 74 (13.83) 50 (9.35) 4(0.75) 16 (2.99) 1(0.19)
In 8/22 (36.36) 2(9.09) 5(22.73) 0 1 (4.55) 0

AT NI 80/172 (46.51) 9(5.23) 42 (24.42) 17(9.88) 11(6.40) 1(0.58)

= = o , Ao
- UHNEIDN VLNN?]Q@EH\?VWH‘H']?W?QW
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HANTAN VLI UL WA, 2542 waT W.A.2543 AN1IAIRNLENHLNAUANTUANNTIG W.A.2539 -
y v e S 4 X

2541 aaanndasnuiBuianisidnandusinguiivaldnianiainensiinsaulugaanan
AINAND (BWug, 2548) sanviangldnannANsziingzds 1aruiaudlandanisldngnsias
naliialymn19an AN a8 TAN IUNARRANISNNTINERT (WIT, 2546, 236, 2546 LAz Ua9F,
2547) @9lud99T) W.A. 2545 WUIIHNITANAN9IDILINILNAS IUNANARNIINITLAEATD
60.8%(AuAWN wazAny, 2547)  lagennzlunnsfneaAfaunasanuEndLNaIngn CM s
agietaanlugoed w.A.2547 - w.A.2549 uansliiindangAnssunisldandunasreunsming
wasuldainludosusnndnisldngu OP unndnngs CM vistianaiiuinszensiiunasngs OP
= v | o =< a dgj o %3 a a o =
#nsldunsnanaiuunuu aufailywinishesiseunad vlilszansamlunisdaudngine
anas InemInsasaiudaalasunnlingn CM T9aanAR LI UIINAIUNLNULATITINIS
NINATIN9NBAT (2540)  WudunEaINsluNIARzdueanuazn1ald dnsldansiaingy  CM
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Abstract

Animal samples, submitted to Southern Veterinary Research and Development Center
during 2539 - 2549 B.C., were subjected for the detection of insecticides, including
organophosphates (OP), carbamates (CM) and organochlorines (OC) using thin layer
chromatography. A total of these 729 samples included liver, stomach content and kidney of
chicken, ducks, pigs, cattles, buffaloes, goats and sheeps. The results revealed that the
insecticides were detected in 233 (31.96%) samples.The detection rate was rate during 2539 -
2541 B.C. but slightly increased from 45.56% to 53.70% during 2547 — 2549 B.C. Among these 3
groups of insecticides, CMs were the most predominant (17.15%), CMs were solely found in
13.31% of the samples, whereas the remaining 3.84% contained both CM and OP. The rate at
which CM was detectable seemingly increased during the study period. In addition, OPs were
detected in 15.77% of these tested samples. Specifically, 11.66% of the samples contained solely
OP, whereas 3.84% and 0.27% of them contained both OP plus CM and OP plus OC,
respectively. The rate at which OPs were detectable seemed to be unchanged during the study
period. OC was detected in 3.15% of the tested samples. Specifically, 2.88% of them contained
solely OC, whereas 2.88% of them contained both OC and OP.

Insecticides were usually detected in stomach content (46.51%), Kidney (36.36%) and
liver (27.10%). CMs, OPs and OCs detected rate in stomach content samples were 30.82%,
12.21% and 10.46% respectively, in liver samples were 12.34%, 17.01% and 0.94% respectively,
but kidney samples were found only CMs and OPs in rate of 27.28% and 13.64% respectively.

The results also demonstrated that the insecticides were prevalent in all sample types
regardless of their animal origin (buffaloes, 50%, cattle, 39.90%, duck, 40.50%, goat, 37.30%,
chicken, 26.92%, pigs, 17.65% and sheep, 16.67%)

Key word : organophosphate, carbamate, organochlorine, livestock, southern region of Thailand




