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Al wanuI1a1113 1NN (stomach content) RansusA8d13a N2 AAARLLY
BELAIUIBIAINIT NANITATIANIAANENTINE wumswhaeailefieadtazanely anifuinns
R9999LATZIN 1R EANe laennsanasaaeNee s N IsINNZLazALA28RE QUEChERS W&91N
ansazansfianalilnsaiiadiudaeda Thin Layer Chromatography (TLC) Lilemsiavignsiadl
NIAALNAY 3 NG A nq carbamate (CM) organophosphate (OP) wag organochlorine (OC)
WRaLReUAUaIaTaNInsgIU nudsaetgeuns unszins HinauanansialindnuNaIngs
CM dausatheiunmalainuanaiaiiindaunasia 3 nax aniwmsamatiudunaienaia
WAz BNNAREAT Gas Chromatography — Mass Spectrometry (GC-MS) Ul Three-way splitter
HARFIANLANTANNIAALNAINGN CM  aiiA methomyl  1Su104 974.33 mg/kg oA
BrnnuanafiefidnarinlEsuannanvsinudinly wanReuidieuiusn Reference dose (Rfd) Wi

H15u104989 methomyl g9n91AN Rfd ua¥A1 median lethal dose (LD,,) 1asdnduaneiln agildn

v 4
nseneaasdiat luaisiiiaannlffuasmidnunaings carbamate 1iln methomyl Tuifsannigs
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Heite wdofianfagd hematoxylin ez eosin (H&E) MN35a84 Luna (1968) anniiuinglas L

n3vannsaslsAnIaaaneganen e linaesqanssa

N19MFIANNUTARINEN

nevanetsdmananlusietesuiazding §2ela stamp smear lnanzadnadaIzANNLLN
s v 3 8 le % ¥ v . b4 v v b4
1979 Wuniisesdanaiuasuunszanalad A9lAliuiie fix  Aoe methanol  udafiansiog 5%

Gimsa’s solution tlimsaanils@nnielfindesqanssmiifiag objective lens x100

NN9ATIANNULANLTEINEN

pIaNNLLIAT BeAnen Taeninaaenaiala Yan fu f1a 1A NI LAZAY H1HNZAILIL
aNAENITa 7% difibrinated sheep blood agar (SBA) 1laz MacConkey agar ﬁﬂﬂﬂm‘ﬁ’qmuqﬁ
37 °C flunan 18-24 falie uammaminlaiiiadedudenelsn LLﬂﬂL%”ﬂiﬁU?QW’é NARDL

ADMANUANINTUAN ULAZNAFBLANN 89T R0 TUAATN

N1FATIANIINEINE
AN

AU MINTLNZLAZFL
ATHIATFIULAATLAN

1) @170ImTgIUNaN CM 13 1iln 16un  methomyl, baygon, isoprocarb, bendiocarb,
baycarb, carbofuranphenol, carbofuran-3-keto, carbofuran-3-hydroxy, carbofuran, metocarb,
carbaryl, methiocarb Wax carbosulfan 2) mimm‘gmn@'u OP 8 afim l&wn dichlovos, diazinon,
dimethoate, chlorpyrifos, chlorpyrifos-methyl, fenitrothion, malathion, Wa% mevinphos 3) /19
mmg’]umju OC 13 a%ia l&un 4, 4-DDT, 4, 4-DDE, 4, 4-DDD, alpha-BHC, beta-BHC, gamma-
BHC, endosulfan sulfate, endosulfan (alpha isomer), heptachlor, heptachlor epoxide, dieldrin,
endrin A% chlordane v;ﬂmaﬁmmgmﬁmmu?zgm?ﬁf 97% 34411 E%a Dr. Ehrenstorfer GmbH uaz

Chem Service mumafmﬁ%umﬂmﬁm analytical grade 189 Merck, Germany Wag J.T.Baker, USA.
\AsaIRe
\A3ad Gas chromatograph-mass spectrometer (GC-MS) ’;}:‘u 7890A GC System/5975C

inert XL EI/CI MSD with Triple-Axis detector (Three-way splitter) ; mass detector (MS), electron

captured detector (ECD) kag flame photometric detector (FPD) fiiia Agilent, USA. wALlTlas
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paANINlEAD HP-5MS auaduninAuinatenialy 0.25 FaAAs AINEND 30 LWAT ARINUL

gaalduN 1Fnaaulunasnil 0.25 lulpsums
NSLATUNAIDENG

NN1TanAsaaEN9A2838 QUEChERS (Quick, Easy, Cheap, Effective, Rugged and Safe)
ANNAARAALLAIANN Anastassiades and Lehotay (2003) Tneifasaging 10 N5u (MuuasfAug
¥ae Tneldvinndn 10 Haaansunusnetng) 1dlunaanussnaauun 50 Naaans AN acetonitrile
10 TARAAT HANEILLATEY vortex 1 1T ANTAUAY Magnesium sulfate anhydrous (MgSO,) 4 nu
1Az Sodium chloride (NaCl) 1 N5 nauEaeLases vortex 1 117 udarih i imusBfadRinanuis
5,000 $ALIAAWNT GEUUNHA 15 °C W 5 WA mmfu@mﬁ'quslmﬁwmaﬂwmmLLﬁqf’ﬁumemmuﬁ
aina wlFuilsuamsdoaufialulngiau (99.99%) 1w water bath grungil 40 °C  1Hiuae 1
{adART LaRAld micro centrifuge tube ﬁm?'ﬂ primary secondary amine (PSA) 25 daaniu fiu
MgSO, 150 HaAN3H NAN A8 LARBT vortex 30 31T udavinldusHasTiANNIEa 6,000 T8 s
W7 QEUUAHN 10°C WA 3 WA @mﬁ'fmimﬁwmidlummLL’ﬁf;ﬁuLLmu whliiudiefqeuia
Tulmsiau Tu water bath 9uun# 40 °C waaazat residue Aael acetone (PR grade) 1 HaAAMS 11

An9arantfnasananala liamaeifaamatia TLC uay GC-MS

N5ALATIEMLRIAUAEAE Thin Layer Chromatography (TLC)
Ay A No o LA

M99aLLIAWNDUNANTANANAALNAY 3 NGNAR CM OP uaz OC 1t spot @1sazans
wLagA Lazsagnananaldetneay 20 lulasansasuuinan TLC 18 silica gel GF 254 (Merck ,
Germany) 2U1A 20 x 20 LIWANAT AU 3 WHU WAY spot 10 ulATARsI8IANTAZANENINTTIY
1,000 ulasnia/ Haddns asumwanuanaungy iwaldluntsuBauiey wdwan TLC T
Chromatography chamber nx system YIRATATANUNAN (mobile phase) 184 Hexane: Acetone
8R91491 3:2 3:1 uar 5:1 AuFUAIIANAIAALNAINGN CM OP uazr OC AINAIAL udaiinIg
mIadnfiae spray reagent A9 AN FELMEUALRI89A1TNINTFIULATAN Rf (Rate of flow)
< - 44 - . de o d d Y
T iluszaen1aNaIARAUN (IURLNAT) AT ENNTNAMNIAZANELARDUN (LIURLNAT) H1&1TaZANE
FaeinaN matrix 3UN21 N1 TLC wuy Two Dimension wnilagld system 1 1514 Hexane: Acetone

(3:1) uag system 2 LIl Hexane: Acetone (3:2) Tun1sutinan waamsadnfag spray reagent AN

naNNRgIanLBnAT innnsnganinsanuls (Limit of detection; LOD) agflugas 1-10 lulasniu
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NN9ASIAINATLANNNAALNAIAIY spray reagent

1) n9aadanga CM Taeiinan TLC At spray reagent 10% sodium hydroxide WA9WY

v Y

Wufae Indicator (0.2 N5u 4-Nitrobenzene diazonium tetrafluoroborate 11 10% Polyethylene
v o 1 ¥ a = 1 09, a (% 1oa

glycol 1 acetone) finsaasnliaLIaN Lwan TLC aziia spot AR LAY 1 HIRYW WaduATHA

Pa3ansiARiNAnuNalunguLaziA Rf Wil 2) neadangu OP Tnawiuiwan TLC #ae spray

a

reagent 1% nitrobenzene pyridine tivllavlufeufignun 110 °C win 10 Wit ukansiudag
10% tetraethylene pentamine i acetone #1saagnalfinanan Lnan TLC aziim spot AT
ﬁ”ﬁ@umﬁ@uﬁumsmmgmm:ﬁm'f] Rf Wil 3) meaadangu OC Taamiuinan TLC fogl spray
reagent Chromogenic silver nitrate u&o1nlUdauas ultraviolet Aae UV lamp 254 N TNAT WU 5-
10 w9 rsaednelfinauan Luwan TLC azifia spot %ﬁyf]m@ﬁ@aﬁﬁmﬁ@uﬁum@mmgmmzﬁ
AN Rf WY

N5IASIENEUTUNARNILAT GC-MS WUl three-way splitter

M9IREUTUNAFILAT GC-MS WL Three-way splitter (N1A kazAUy, 2556) lae AT
f?’iﬁqmﬁmwwui’m’ (Limit of detection; LOD) Hax ﬂ?mmﬁ'mmﬁmqﬁmiﬁ (Limit of Quantitation;
LOQ) mummqﬁ 1

3% GC-MS UL three-way splitter a1313nldnsaavnansiadiindnusaslding 3 nguie cM
OP waz OC luAg1aReniy INgeNfAanIIadn (detector) 3 IRMAD mass selective detector
(MSD), electron capture detector (ECD) wa¥ flame photometric detector (FPD) N199LAINZUHA
GC-MS WUl Scan mode Imﬂ@wm%@ﬂ (RT; Retention time) wazilafidufiaanumiienaad
spectrum Weauiy library 84 Pesticide Wwag NIST (The National Institute of Standards and
Technology) 1N uNan1IInLTiadsAin1eaLNadLasdIuulaanisiiauiy calibration
curve UBNAITATANENIATIIUNGN Carbamates 13 TUA  Organophosphates 8 11lA uae

Organochlorines 13 1A

AN5199 1 A1 LOD uay LOQ 84a19iATindausangy CM OP waz OC 1neAs GC/MS

NANAITLANNINALNAY LOD (mg/kg) LOQ (mg/kg)
carbamate 0.38 -0.61 1.25-1.66
organophosphate 0.41-0.47 1.37 -1.66

organochlorine 0.025-2.0 2.0-8.0
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HAa

NANITATIANIINENEING
annsEEn . qandsthaauasdsnaseslsadicaninlan wuadaazneluBuiuazd
- G A o ! ~ ay =4 a , ,
NAUWMTY LHAEINTLNITRINITT 1N L1209 NI Tl AT AN e N T8I AR R AN A ULD
waan e uwazanzianiuanuaunin (U 2) madianstienagnldlunanzioainaaauaeen
Jerudrer aafusaededansaniansfienieiead JURnsNEInen 49un19m59aN199aNWeE

a 1 dl” nﬂl o o o ¥ o & ng
WeN wunTaesiaEaadatznaluinla das siu g 1[3] Z\]'WDLZQ NITINICATUIT LATSAL

5U% 2 anslunszinnzdnthdsznevlyfasdausineaesanzainmiansdaieniaafneg)

NANITATIANTIUSARING
Tadwulsdm
NANISATIANIILLANLTEUINE
| & A
Tadnwumannalse
NANITATIANIINEINE
dy U = o % v acal 1 % 1 v
NANNTATIAULLAIAUUNANTLANNNNALNAIALE3T TLC WU luprat1991919 TN seinn e 1

HALNALANIARANSAUNAINGN CM UaZAI9a lWLNGN OP uaz OC sl spot 2844199 LiikaLaN

q

a K o

AungN CM iugugnesnann matrix vesiaeeneldlai 391 TLC UL two dimension Wanw
\im spot @ 2 spot AALAILALATI RLUENaaNANNT WaLEiA RF WL 0.16 /1 0.33 (system 1)
WAz 0.63 1 0.72 (system 2) dleutuduazan Rf LBIANTATAIENIATIIU methomyl LAz
carbaryl ﬁl%ﬂuﬁfumuﬂ@:u CM udnfidwilouduuasen Rf winfu (317 3) dausnetrafunmma

a

v 1
WUAILARNNAAUNANYIS 3 NQNABNGN CM OP waz OC (AN3197 2)
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62
carbofuran ‘—“'
§
carbaryl . 3
methomyl
’ ‘ positive
positive
1
Tsystem 1 9 spot AIBLN
5% 3 TLC Chromatogram w1t Two dimension 284N195393%1819WANNISARNAINGHN CM
a & Ao o | o | Y  aa
M1519N 2 LLZQﬁNN@ﬂqﬁ'ﬁlT’)@LU@\?muﬁqmq?LﬁNﬂ’]@ﬂLLN@\?ﬂ@‘N CM OP llaz OC Iu[ﬂ'}'ﬂﬂq\‘im']ﬂ']ﬁ TLC
FUAAIDENS NQx carbamate nax organophosphate NQN organochlorine
post/neg F:d Rf value post/neg F Rf value | postineg F Rf value
spot spot spot
AT LIUNTZNE post IoN 0.16", 0.63" neg - - neg - -
Wk | 0.33°, 0.72°
BT neg - - neg - - neg - -

post = positive , neg = negative

a = system 1 ; Hexane: Acetone (3:1)

b = system 1 ; Hexane: Acetone (3:2)

A o -dl a a o o ' o 1
@Wﬂﬂ’]?ﬁl?Q@ﬂuﬂuLW‘ﬂﬂqmuﬂLL@Z?‘]E‘N’]E‘IA@”I?LV’WNT‘IW@ﬂLLﬁJZNﬂ@}I CM lusnatineanniglu

NITINNZANERD GC-MS WL three-way splitter WLATSNNAALNAINGH carbamate TiA methomy

974.33 mg/kg uaz 1-naphthol (WaLalaviaes carbaryl) 5.68 mg/kg 7 RT Wiy 4.372 uae 8.995

W ARG uazamaldnungn OP il OC  ddusinatesiuasaldnuaisaiindnunadni 3

NENABNEN CM OP Az OC (19797 3)  LH@LfaL spectrum 283 methomyl waz 1-naphthol 1w

FNRENNRIUNT IUNTZINY MU methomyl WAL 1-naphthol T Pesticide wag NIST library S GNGEGY

GC/MS

wuiefidiudAfnuienaes  spectrum 18981999429NTL 72 % WAY 96%
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ANa1eL Tae methomyl Anwlusaesinsuazaad library § base peak ion (m/z 105) waz additional
fragment ions (m/z 88 waz 58) Wawiu (317 4) 49w 1-naphthol Iwuludaetinauazaas library

i base peak ion (m/z 144) uaz additional fragment ions (m/z 115 uaz 89) Wilaumi (317 5)

A5 3 WARINANITIAIIREUTUMNAITARANTALNAINGN CM OP uaz OC lusnatingfiaeia

GC/MS Ul Three-way splitter

FUARIAENG NQx carbamate Naa organophosphate N| organochlorine
AR sanw | RT | wum | 500w | RT | 7dm | d5uno RT
(mg/kg) (mg/kg) (mg/kg)
2MNT NI post neg - - neg - -

methomyl 974.33 4.372

1-naphthol 5.68 8.995

B4 neg - - neg - - neg - -

post = positive , neg = negative

{Abundance i Scan 55 (4.372 min): sample (stomach content of wild elephant)
| 56.0 105.0
! | 5
9000 i (a]
| |
8000 | 4
I'4 i
7000 |
6000 88.0
5000| | s
| | |
4000/
3000
2000
71.0
1000
ol ; Ll {790 1y o710 |l 1209 134.0142.1 ¢ ) 2069
miz-> 30 40 50 60 70 80 _ 90 100 110 120 130 140 150 160 170 180 190 200 210
Abundance #30959: Methomyl
i 58.0 105.0
9000| ! (b)

8000| | o
‘ < s N J‘\
7000, r's o
= \\‘o NH
6000

5000

| 410

4000

3000 i 88.0

2000 i P4
1000 ! 71.0 E

162.0

miz=> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 .210

5uU% 4 (a) electron ionization mass spectrum 284 methomy! Tufaaeinaamislunszinig

FasnATiA GC-MS ey (b) methomy! a4 library
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Abundance T

9000% i (a)

115.0

7 Scan 946 (8.995 min): - sample (stomach content of wild elephant)
4.0

8000 !

7000/ i <« i
éoooi p
5000!

4000!

3000

2000 !

89,0

1000 g 630 ., 0

! 1071 |l I
! o i | 81.0 .l 980 Ul 12601339 P 1519 163.0 191.0 201.1
mizw> 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 _ 190 _200_ 210
Abundance #586. 1-naphthol

115.0

i | R () I

8000 i
7000° e OO
i / f

6000!

5000
4000

3000

2000 /

1000, - 63.0 i i
o 720 ! |
ohrn 430 51 | o . 980 il 1260

miz—>_ 40 50 60 70 80 90 100 110 120 130 140. 150 160 170 180 190 200 2i0 '

g‘ﬂﬁ 5 (a) electron ionization mass spectrum 83 1-naphthol Tusnagnea g lngsinng

AenAtA GC-MS (b) 1-naphthol 283 Library
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Abstract

In May 2014, an 8-year-old male wild elephant, weighing about 2,500 kilograms was
found dead in the National Park. An external examination of a carcass showed rotten tissue and
bleeding from the mouth and anus. The necropsy was unable to give information of the diseases
due to the internal organs rotten. However, the blue-green substance filled in stomach content
was observed. Histopathological findings revealed the autolyzed tissue organs. Then
toxicological analyses were performed from extracted stomach content and the liver by
QUECHhERS technique. Screening tests of carbamate (CM), organophosphate (OP) and
organochlorine (OC) insecticides were carried out using Thin Layer Chromatography (TLC). The
test showed a positive result of a carbamate insecticide in stomach content. Then, the
quantitative analysis was carried out by Gas Chromatography - Mass Spectrometry (GC-MS)
with three-way splitter for confirmation. The results demonstrated that the carbamate
insecticides methomyl concentration was 974.33 mg/kg. The amount of exposed methomyl by
the elephant was calculated by comparing with the reference dose(Rfd). The detected
methomy! concentration was higher than Rfd and the median lethal dose (LD, of many
species. In conclusion, the wild elephant died from ingestion of food containing methomyl in

high-dose.

Keywords: wild elephant, insecticide, carbamate, methomy!
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