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ASEAN8AT WsaLaNEsMIaLLasaatefluASanile (Half-life, t,,) WNAN1TNAABINUTT D
Ineau 16 ty, lwdwindy 7.70 Tu (Aududuvesdlnessusysening 0.018+0.005 fie
1.560+0.390 faansusiedns)  Tududen t,, Wi 4.62 Ju (Anudntuvesdlvessusy

5¥1119 0.008 99 0.230 Tadnsusenlaniy) wazlumgnaudla t,, AU 33 Tu (AW

IWENIINNADY  03-06-54-05-04-01-03-57
\Wutuvesdlnessusgsyning 1.881x10° fia 7.537 x10° fadnsudedlania) awdifu G
N8R t,, vasdlnosuluiuluanzsaesiimelddnuly o 10.66 Tu G3nT was
AnLE 2558) FeilAnunnninen t,, ves slneouluiulunuasdy (t,, Wiy 4.62 $u) ey
Hadefiunnilitinesufinnsaaieiegissindilufuinainnisvedsdineouainiu
(Run-off) :nMssnnvesnensnsuasduan waznsi slneeu andrslunzneuduualiy
daneiitn 919lNanIINAIARNalANISYZENN (run-off) a3 Blneeu 9 nfu
Abstract

A field study was conducted to study the degradation and accumulation of
Organophosphorus Insecticide; ethion in the tangerine orchard. Ethion was applied to kill a
serious pest in tangerine , Chlli thrips, Scirtothrips dorsalis Hood. Ethion concentration was
used following to the recommendation of Department of Agriculture. The environmental
samples; soil ,water ,sediment, were collected before and after ethion spraying at 0, 1, 3, 5,
7, 10, 15, and 30 days. All samples were extracted follow the General Multiresidues
Method of AOAC Official Method (AOAC, 1995) for water samples and the Standard
Operation Procedure (TNO, 1993) for soil and sediment samples. The extracted samples
were analyzed ethion residue by Gas Chromatograph coupled with Flame Photometer
Detector (GC/FPD). Ethion residues were calculated the accumulation amount and the
degradation time or Half-life (t;/,). As the results, the t,,, of ethion in the soil was 4.62 days
(ethion concentration varies from 0.008 to 0.230 mg kg-1), sediment was 33 days (ethion
concentration varies from 1.881x10° to 7.537 x10° mg kg-1) and water was 7.70 days
(ethion concentration varies from 0.018+0.005 to 1.560+0.390 mg L-1) respectively.
However, the Half-life () of ethion in the soil under laboratory condition that reported
from the previous study (t;, = 10.66 days) (Siriporn, et al, 2558) was higher than t;,, of
ethion in the soil from tangerine orchard (t;, = 4.62 day). Thus, it can imply that ethion
may rapidly degrade in the soil that may cause by run-off process via pouring and raining.
In case of sediment that showed less accumulation but long degradation period. It may be

resulted from the influence of run-off process.
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fdmaglil  deyavhluves Slvesu dnegluarsngy sesnluneavlea uaziidoniuadl
(IUPAC) Aa O’,0’.0’-tetraethyl S,S’-methylene bis(phosphorothioate) ﬁqmsimaqaﬁa
CoHpOaP,Ss Hu3alutanawinfiu 384.5 %LﬂuﬂdummmlﬂﬁaﬁwL.mmﬂfﬁaaﬂqm‘ému
Insecticide Resistance Action Committee ; IRAC Ao ﬂfcjm 1B 3lveau \Wuasteafuiida
Luasfngiy wazls Ussianligady %aanqm‘éﬁaﬁmﬁagmmzﬁu A1 LDsy nen1siulumy
Wi 208 Sadndusenlaniutiwing ssdnsourselan (WHO) lédnansiiwiiniiniiy
Wuiiwdnegluszduuiunas (Moderately toxic, WHO class 1) 8lneeou fa1nuluiiy

Reundudeuyudwazdnilinszandunds (Tomlin, 2012)
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Pfeuffer,1983; Sharom et.al, 1980a; Kenaga ,1980)
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1. gwanadnufiuiu vaniutimia polyethylene wmnufafiuszneu nnnazneu uay
ﬂi%@’]‘t}ﬂi’e}ﬂm@% 17187

2. Gas chromatography accessories Tawn column, liner, o-ring, septum, GC vial,
injection syringe 18

3. Lﬂ'%laal,tﬁwﬁmhm Town volumetric flask, volumetric pipette, separatory funnel,
Erlenmeyer flask, cylinder, beaker, round bottom flask, filtering funnel, petri-dish,
glass vial, centrifuge tube“1a*

4. gunsalinvnfiwesiuAuiazi laln pH meter, Do test kit, conductivity meter
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1. answalinlrluduneunsanndlnesu laun acetone, ethyl acetate, anh. sodium
sulphate, magnesium sulfate, primary secondary amine (PSA), sodium chloride ethyl
acetate

2. ansusguviindesiuidauuas vlin dlvesu anuusgvias

3. nandnsiansdasiuindawuas vin lneeu gns 50 Wesidud WA EC

a =
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1. inSollatenenulasiAIostiazldun (analytical balance)

2. 1A309WENHA separatory funnel shaker wazwiia reciprocal shaker

3. 1A99aAUSUINUUA rotary evaporator Waxvtin nitrogen evaporator

4. \TestuieInnagnou (centrifuge)

5. 1A383 Gas Chromatograph Wiauins1a3uTiia Flame Photometer Detector (GC/FPD)
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1. dsrateyanlasdy edndonduulameass lngeand1sialuaiiun dunevueade
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weauas : wegdsynd Srlnded
fikoutas : 1avfl 38/10 vy] 7 a.deun ovueade  a.Uyusil
anwaznenenmvewlas : fululasdufusiuluiumies $8uvseingasniunans
A1 pHAY Uszunu 5.1 89 6.2

Wlusesunluilad 4A1 pH 589919 6.9 94 7.2 dien

conductivity 51319 1,300 §41,600 us A1 Total
Dissolved Solid $£#1319 294 i1 298ppm Uagen
Dissolved Oxygen #1714 517 814 698 mg/L
anstdautasfiding : ethion 50 % w/v EC
Sasnsldien : [sasmuiinussnsild fie 20 Jadans se 1 20 ans
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2. MmyuiRnulundamaass
2.1 wUaIduNAag JUUINNING 3.5 WA 817 400 LUAT J5991Un50UkUae Tunils
T S ' ° | & W I a - | '
wlasiusuduwdatgasdnuiu 6 wlad uagdunudiegndiu Uikasnenou 9331181 neu
PUAT WALNYNAINITNUATSIULAD (0 13 5 7 10 16 2048230 1)

2.2 segrstlduianatafinuiia (Polypropylene) aun 1 ans frognnznauld
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1auia wagdegaduiuldgananain dedretimunazutlddaiudsiinduund
vesUURnsiterdngnszuiunsmsaiiasesi slnesu

3. MsufURnulueslfuing

3.1 nswssufiegetndniuiasyes slneeu 193801 Oreanophosphorus
pesticide. General Multiresidue Methods. AOAC Official Method 970.52,1995 uazns19
Fins1e9i Blnesu Fa81A309 Gas Chromatograph ¥fina835A Flame Photometer
Detector

3.2 NMSATINAI0E19AULAEAENBUAINTUIATIEN Blnesu T435n1u TNO 1993.
Standard Operation Procedure, Zeist. The Netherlands kazn$3331A51% dlnesu A
\A394 Gas Chromatograph %fawEa3n Flame Photometer Detector

3.2.1 mymanuiulufiuuazazneu

nsuiAudulufunasnznou 193501501 Method of soil analysis: part |

physical and mineralogical properties (Back, 1965) fduneulneduay de Fauwvsiunse

nznouNdINYinIsaiaUTuna 50 nsu Td petri dish (Fauntin petri dishsae) Unluaulu
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dovamumnil 100 eyrwaided U1 24 Flue 91t petri dish Aidfegnshundonsneu
ponuldly desiccator Avlifuiigungiives Fauazuiinimiindaes uagiiiwiing
TuinBludunaefidudmnuiunazihnindogapusaynznouus
3.2.2 nsana slneou fnndndlui
msate slnesu 1nFeLen S193ensatnam General Multiresidue Methods. AOAC
Official Method 970.52 (AOAC, 1995) Tituneulnedausisd

a a

1) m1edapg1alnUsuIng 1,000 Hadans waztiy ethyl acetate 100 faddns Ualuwaen

[V (%
Y

&8 separatory funnel shaker w1y 3 unit fenisliluendu lufuansavaneduuuinnsesiy
anh. Na, SO, ansavaneduanauiy ethyl acetate 50 fiaddns LWEIAIY separatory funnel
shaker W1 3 W17t luifivansavanefuuuaNnsoWiL anh. Na, SO, WiuTIRuadausn dilvan
U3u1nslagld rotary evaporator waz nitrogen evaporator wazUsuuSumsaavinaidu 10
fiadans 9ntuthlunislnsedmuSnaansivilneou dewriss GC/FPD

2) Usy AN nmuesiansiadwsievians slveeu Tuied simuiniiddesaznisnduiu

(recovery) WAgag 94 NYAIMNTY 0.01 §s 0.5 lulasnSusieding

3.2.3 Nsdnnansite diveeu anAsluAuLaznznou

n3a@ne profencfos Way dlneeu 3NFBLNRULALAZNBU §1IDNTANARIN Standard
Operation Procedure, Zeist. The Netherlands (TNO, 1993) ftuneulnedavussdl

1) Fadetanuazaznou 20 niuld flask in ethyl acetate (AR) 75 fiadans thluwen
#28 shaker w1y 5 2l nsBsENsaraNer sodium sulfate anhydrous naawslaDE19R e
ethyl acetate 20 Jadans 2 A%s nsesasaranenivlufiask luda wazihllanUsuasingld
rotary evaporator kaznitrogen evaporator aua1dukas Usuusuinsgavinedy 10 faddns
nntuthlunnsiesgidiinaesivsnesy ferias GC/FPD

2) Usz@nB N nue9ionT197iaTzviansie divesu Tudiegshunuindaiiesaznis
NAUAU (recovery) La?iaagjﬁ 94 puddu fivaeenududu 001 8908 fadnfusenlansy
M53Asei ansfivdlnesu ewrses GC/FPD USuannsmsvauusunses GC el
Mode Splitless
GC column column DB 1701 capillary, 30 m x 0.25 mmiid, 0.25 Lbm film thickness

Temperature  injector = 230 C, detector = 250 C

Oven 80 C (1 min) 2°<7%194°C (1 min) 2<% 197 C (1 min) Z2%200°C (1 min) 2% 210°C (2
temperature o o

program mins)~===2250 C (2 mins)

Carrier gas helium flow 1.2 mL/min

Make up gas nitrogen flow 60 mL/min

Ignite gas H, 110 mL/min, Air 150 mL/min



Inject volume 1 AL

3.3 MsuwUsnawtseandunisAulnUsuIuYed dlvesu N105193LATIERANNAIRE4

ail
3.3.1 Usunad Tudnegneun fu tag agnau Amuwlialaain
ethion Tuth(ug/L) = ethion alsnn GC (mg/L) x VinasAewiasigyieny GC (ml)
Ysumsniunade (ml)
ethion Tuftu(me/ke) = ethion #¥aldan GC (me/L) x USanasnawdasigvisdny GC (ml)
UminAulteiunane (g)
ethion Tungneu(me/kg) = ethion A¥aldan GC (mg/L) x USanasriewliasizsisag GC (mU)

UminagnouWRIIuEia ()

3.3.2 nafasiiwaatsmanasauiusuiunsanils (half-life, t,,) Arulala
PNEFUNIT ty = -0.693/b  1ag b lau1ainaunis y = ae®™ famlaannsnanuduius
3¥INUTUA TR BLAYTE XA INITNUEN TR UG I9Ia161199)
< v a o w al a 12 g a
3.4 mynenurammaasddudeyalinaaisindauuas Slnesu NandArdluin fiu
wararnauluLUaIdy LaviaINaIsAInLLaIsin dlnesu zaatumanatauilusunm

Asantls (half-life, t,,,) Tudiveenediu W1 agnou Tundasdu Tuguuuunsauagnsmeu

- AKATANIUN Weuna1AN 2557 D9 lheuiugney 2558

wlasduvaununsnsi n.dsun e.vueades 2.Unus1il uagiesljUuAnsnquide Tngliiy

M3NEAT NaIdgimuIdadenIsHEANINISINYAT ININT NN

NAN1SNAABILAZIN5A]
NSazEN Lazdanafives dlneay

NAN1SASIAIATIERANS Dlnoou Tufiegeiu thuazaznou anuUasdy neuuas
PaInuans dmeou Wwaa 0, 1, 3, 5, 7, 10, 15, 20 kag 30 JU ASIINU D0 HNAIIU
freghain mnududusening 0.018 8 1.560 lulasndusiedns lushegreiunsrany dln
90U ANANSTIA U USEAI19 0.008 §9 0.230 fadnsuredlansy warludiogmznau
ANV BlVeau AnAITiALLTUSENING 1.881x107 89 7.537 x107 fiadnsudedlansy

(mmﬁ 1)



A15199 1 @150y 2lneau ANANGLUAI8819RY Y1 waznsnau ANwUasdl naIannIsnull
a7 0,1,3,5 7,10, 15, 20, waz 30 JU

174

328ZIAMAINTITAANY 1 fiu PN
a3fiy dlveosu (lulasnsusodng) (Hadnsumenlaniu) (x10”fiadnsumenlansy)
nouny dlvnesu 0.003 + 0.005 Taiwu Taiwu
0 Ju 1560 + 0.390 0169 + 0.106 Taiwy
19U 1322 + 0.394 0.230 =+ 0.138 2.632* + 1.184
3 U 0.417 + 0.130 0.087 =+ 0.122 7537 + 3435
5 U 0.186 + 0.030 0.060 =+ 0.040 1.881* =+ 1.301
7 Tu 0.097 + 0.031 0.080 =+ 0.050 4.309* + 4.746
10 U 0.046 + 0.027 0.038 =+ 0.052 3.215* + 1.775
15 U 0.037 + 0.008 0.038 =+ 0.030 5.083* + 589
20 Ju 0.018 + 0.005 0.040 =+ 0.022 3.847* + 2538
30 U 0.018 + 0.005 0.008* =+ 0.006 6.863* + 0.946

vaeLve) * limit of Quantitation (LOQ) Tt wiriu 0.05 lulasnSusiedng

** (imit of Quantitation (LOQ) Tu@u Wiy 0.01 Jadnsusanlansy

® 2 7 1) 1
=
R y = 0.6911%
q(% >
qg 12 1 Rz =0.778
~ 2 o
5 e * t,,= 4.62 U
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3.) MEADY AU SLULIAMEINITINY 0, 1, 3, 5, 7, 10, 15, 20 kag30 Ju

WotAnududueed dinesu anAnalusIng19Y 11 kAL AZNaU UIATUINUINETT
ANl waangAIanasUl USInaAIsuile (half- life, t,,) WUIN AU U1 Way sizneu dAN t, Wity
4.62 U 7.70 YU waz 33 Ju sud1eu (N 2) Fadiulaanan dlvesu Tufiu wazin danan

! al

FaN8FI7IEU Y991n51897UAN T, vewdnesuluduluanzdiassingladnuil) A 10.66

U (B30 uwazamg 2558) FHANINNIAN Ty, V99 DinesuluAulullasdu (t,, wirdu

4.62 70 warsenuvemigAnulilufuasian t, Wi 90 Tu (BCPC, 2012) an157 dln

pau anAdlungnoulivudlduaarsditn enafannguiaindadeainnisiinnalnnisvedng

(run-off) ve dlvesu INFUTAAAINBVTNAVDIHANA
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dlneou dn1saaned Tu fiu 1 88139590157 sniunzgnou (ty, Windu 4.62, 7.70 way33 Ju
Aua1nu (pH Tutnszring 6.9 89 7.2 waglufusening 5.1 4 6.2) 8lvneou Nazaulunznoud
wwilduaaneiat wesndadeainmisiinnalnnisygdns (run-off) vesdlnesuainiuasgun
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11. n1suwauIdelUIgUse el
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Usznoun1siiansanuszfiuaudssnnnsldingiiunianisinens Wiaidunisuinisdnnis

AUANINNAEINITINYAT kasTIuaansAnuluasatazdildmeunsuuzdinensnslunis
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13. 19NE15919949

nauAguardnYInel. 2551, nmstesiuminuuauazdnidngivel 2551 din3deinuinis
915Ny NIUIYINTNYAT.
N0IIANITANTIUATIEIINNINVBAUFE. 2536. AunsgruanUlaenievesasiailvesiuida

Y ]
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