unn 4

NAN13IVY

4.1 msanaaisuawnsiailuw (@nthraguinone) snnwldandnunisassd
naNIERaINAaniunssndauuis duazidsa Yunm 50 niy

lassih lanadasdTaondiaa (Soxhlet extraction) Tasldianuaa (ethanol) iuaavia
aranewIn 8 Tu.lSuufisunumsanadlsisnisnadn (fermentation) Tagldianuas
(ethanol) 1Hudrazmefigmnglsesun 48 o, shdedeannisaians 2 351
sumaaiazasasnawlaidusnsananeny (Crude extract) snmfendnunivaszd
snwaeddpduannialinam 50 Haddasusssldaraierzimanududusas
Usunowwennsiedluw (Anthraguinone) figudusnisusziugmaiwervs sandusduain
LASHAIWINRAA T aMNT WM ANl insasaaas Ianacsil

4.1.1 snadaedtwandian (Soxhlet extraction) lasldiantuaa (€thanol) iiluen
¥inazany savitnesau T-CM-050 Based on Food and Chemical Toxicology (1999)
Fp9unIaTIakauns a3 luw (Anthraquinone) snnansananany (crude extract) an
wWasniumsaszitwuindsunm 27.38 wasidud (Wiw)

412 snaerp35nnsnain (fermentation) Taaldianuaas (ethanol) iluaavia
azann eaeitnesau T-CM-050 Based on Food and Chemical Toxicology (1999)
Fp9unIaTIakaunsai luw (Anthraquinong) sanansanananu (crude extract) an
wWaaniuwnsaszdwuindliunm 4.56 wafidud (Wiw)

WisuiAsudSuimuauwnsiailuw (Antraguinone) sansnsaiananu (Crude
extract) sanifaniunienszd WeadadeiSrandian (Soxhlet extraction) Taslfiany
waa (Absolute ethanol) \iuaavinazans wudrdsunmuinnitmssnaaisdsnisngn
(fermentation) TaelFiamuaa (ethanol) udavinazanpuszanm 7 i1 mefliilesannue
una3luu (Antraquinone) snansaazanslddludaiazarslulasiuududaiue.
azanglaifitn wdnaunsadluu (Antraguinone) fisdaldannulfaniumseszidiunzag
Tuztvasuaunaailuu Inalalad (Anthraguinone glycoside) 3sanunsnazaaluiant
waadadudrhazmenfinnld uditasnnuaunmadluw (Antraguinone) faie0 uaz
ansantmagsri ey dieefianmglvies Ssmsadalagismawin (fermentation)
vwaclfgunnivesdslildvsanauannmailuu (Antraguinone) siesniimsarialas
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F3wandian (Soxhlet extraction) Ssarannuldgmngd 80 eseiwaidus (Hdu et

al,1998) asuulunisnaseudszininmansanandfeniunnsszdlunisaiuga
=

wiwanlonndsfenldansannanisoandiaa (Soxhlet extraction) Tesldianiues
(ethanol) (usarinazauiisiu

4.2. msnadaulszAnSamaasarsanaanildaninunisszidnanuanlain
4.2.1 namsensiszanimwaasasanannifaninunisaszidlumslanwan

ladn

msfnelszEnTainsassnsanaanilfanitunisaszidlasldianiuea
(ethanol) 95% \Tlusavinazansfinadomslanueuladnizoza 2 duafidudnslawm
5 saluswuhmiaianniddandiunissssiddeiiianiuea (ethanol) 95% iflueavin
szmefinadanslannanledn Teeldanudndu 1.0, 2.0, 3.0, 4.0 uaz 5.0 % Wiv ¢séi

dnadsilasidudnslanalusd 1 Sd13.33 + 3.33,20.00+ 11.55, 26.67 +
8.82, 16.67 + 6.67 uaz 26.67 + 8.82 % anudreu (a1397 1) waziflofiarzsidnana
wanasvasilasiuanisianuanlodn lagls One-way ANOVA wudndasidudnisls
wuanlginfenudugn 1.0 % W fenswandrsduanudutn 2.0, 3.0, 4.0 uaz 5.0
% WV agsfitudndyneadafiszauanudenu 95 % wdfinanududu 2.0, 3.0, 4.0
uaz 5.0 % W lifanauandnstuatafisidymesdafiszauanuidadiu 95 %

dasoilasidudnislatalusi 2 Sd1 10,00 +5.77, 20.00 + 11.55, 33.33 +
6.67, 33.33 + 3.33 uaz 36.67 + 8.82 % anudrdu (a13197 1) waziflofiamzenana
wanasvasilasiuanisianuanlodn Tagls One-way ANOVA wudasigudnisls
wuaulpinfinnaududu 1.0 % Wi Sanusandrstuanaduds 3.0, 4.0 usz 5.0 %

o A

W adhsfisadmagneaianszauanuidasn 95 % wafanududn 1.0 uas 2.0 %

o L a

W Lifianuuandrsnuadiiiodiagnisaianszauanadodn 95 % uazfainw

]
aad e

wudw 2.0, 3.0, 4.0 uaz 5.0 % whv lifianuuandrsnuainslssdaynisadfnszau
anagaiin 95 %

dadsilafiiudmslasaluei 3 36120.00 + 5.77,26.67+ 6.67, 40.00 +
5.77,33.33 + 6.67 uaz 46.67 + 3.33 % anudreu (a13197 1) waziflofiarzsidnana
wanasvasilasifuanislanuanledn Tasls One-way ANOVA wudndesidudnsyla
wuawlodnAinnadudu 1.0, 2.0 uaz 4.0% wiv Lidanauanedrsiuatnefisaidynie
ghafiszeunnudatn 95 % ussfinnududu 3.0, 4.0 uaz 5.0 % Wi lufianuuandas

o ¥ a

[ ' A o ad [ ) 0
NUDUNNBYRIATUNININANIZQAUAINNLTDN W 95 /0
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dadslafiiudmslasalued 4 Sen 20,00 + 5.77, 33.33 + 6.67,40.00 +
5.77,56.67 + 3.33 waz 60.00 + 5.77 % anwdeu (a13199 1) waziflofiamzsidnana
wanasvasilasifuanislanuanlodn Tasls One-way ANOVA wudndesidudnyla
wuanlginfenaududu 1.0 % W farnauandrsiuenudadu 2.0, 3.0, 4.0 uaz 5.0
% WiV agnafidndmnsianszauanaudedu 95 % Aenwmidudu 2.0 waz 3.0% wiv
wllaufianududu 4.0 waz 5.0 % W falsidanuuandrstuagadisidynoaiadn
sequamangain 95 %

dadsasidudnislasalusi 5 fer 43.33 + 3.33, 53.33 + 3.33, 50.00 +
5.77, 63.33 + 3.33 uaz 73.33 + 3.33 % anudreu (a13197 1) waziflofiarzsidnana
wanasvasilasifuanislanuanladn Tasls One-way ANOVA wudndesidudnyla
nuawladnfinnadudu 10 uaz 3.0 % W wiloufianandudu 2.0 uaz 3.0 % Wi fe
liflanuuaneaiuani sy neaiafnszduanudaiu 95 % uazfianudutu
1.0, 2.0 uaz 3.0 % wiv ianauandrsnuanuidudn 4.0 uaz 5.0 % W adrelvesan
nasfafszauamandaiu 95 %

Hormgaszuzom 5 la sziumslauuasagluszdv 3 Wevinnisnasey
Ausnsananszauenududu 1.0, 2.0 uaz 3.0 % wiv uwazszauMT lauyadaglusza 4
dlavhmanaseuiumiatafszduanuidutu 4.0 uaz 5.0 % WV (a1l 2)

(1)

A ' A ' A 6 & 6 ' 2 o
AN 1 ALRRNE i ANVLILLBNIAIFTN °ll§J\‘]LﬂaiL‘ﬁu(ﬂﬂ’]SvLa%%ﬂ%sLﬂNﬂ@’)ila’]‘iﬂﬂ(ﬂ

NnndReniunsassidnsauanudaduds givnan 1, 2, 3, 4 uaz 5 1alus

anaantw (% W) Lﬂaﬁ%mfmﬂa"lmwia:nm(%)(z)
1 2 3 4 5
1.0 333% 333 | 10.00 %577 | 20.00%577 | 2000%5.77 | 4333%3.33
2.0 20.00%+ 11.55 | 20.00 ®+ 1155 | 26.67 %+ 6.67 | 33.33"+6.67 | 53.33"3.33
3.0 2667+ 8.82 | 33.33%+ 6.67 | 40.00"5.77 | 40.00°5.77 | 50.00*+5.77
40 16.67"+ 6.67 | 33334333 | 3333™+6.67 | 56.67+3.33 | 63.33%3.33
50 26.67°+882 | 36.67°+882 | 46.67"+333 | 60.00%4577 | 73.33%3.33

WAL sz gusanmsls (Repellency rate) muaulorinfidmadldnnmimeseu

MoanuTNTwIsTananRaniun1easzd 5 szau g azd €0

@
(P<0.05)

ANRRLANNAIANHINULANGA NI UANUWIAIIUANAIN UL R ATY
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LLam@hLa‘é"ﬂj@hLﬁmLuummgm(l)maoszé‘ué’mwmﬂé (Repellency rate)

AnanluRNMgRIRNANNIUAaNINURI9ATIT N IZAUANUDUTUA 91

na 5 T2l

anaanan (% W) wasidudnslad 5 walaw (%)? sTAUMILaUNAS
1.0 43.33% 3.33 3
2.0 53.33 Di 3.33 3
3.0 50.00 abi .17 3
4.0 63.33 %+ 3.33 4
5.0 73.33 dj 3.33 4
RNLLAR Y Sequsannmals (Repellency rate) wwanlorinidwnldnmimasay

80
70
S
== 5
=
W0
=
e 30
G
=2 0
10
0

MEANUTNTHIIRTENA NI Randun1993210 D s2au 9 azd €0

O vl
0 . 2
B ¥ 3
M . d
[ R

At (% W V)

2 ] { o o { ' > & i % 1 @ o
( ) ‘FﬂLﬂaﬂ@n&l@nﬂﬂ‘]ﬂl’iﬁLL(?’lﬂ@l'Nﬂ%(ﬂ']ﬂJLL%’J@N"DzLL@m@I’Nﬂ%aF;I’Nﬁuila']
(P<0.05)
4
.._'
11
, 1]
Eufis i
0 1 2 3 4 5

A a = a o A . o [
AMNAN 22 aai(ﬂ LATULUIHULNSUN RV DIRIIRNAINLU RN IR NITLLINTZALAINY

Wudueneg dardasidudnslansenlodniingn 1, 2, 3, 4 uaz 5 @,
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nnnsansaIstannifeniunsaszidlesitnssiavandiandd Lo
nuoa (ethanol) 95% Hudavinazans Taswuhduadoesidudnislanuaulofiszdy
AUt uuasasataanaaniiunisasadd 1.0, 2.0 uaz 3.0 % WV fivaan 5 alas
Iszaumslauuasagluszaudeiudaszau 3 uazdrszaunisldunasggaagluszeay 4
dlanasaudsmssiannilianiumrszsdfenududuses 4.0 uaz 5.0 % Wi Tas
ﬂ"]La'é"mﬂa%ﬁ%uﬁmﬂd%uau‘lﬂﬁﬂqaq@ fa 13.33 + 3.33 1afifud ugasinitnsana
ssnnAaniunaszidlasitmiatasendiaadefiioniuaa (Absolute ethanol) 95%
Hudavnazas illudsnssiassuaunmedluu (Anthraguinone) Afgnslunslanuen
lodnle mafiwounadluw (Anthraquinone) snansaléwuanledn’ld 1fasunain
aoaudamaniiinagluasimantlsunss eglungudamassd (Akaloid) fandidwius
uaztiluiNuvih liiiamsrzangifasdefinauns ﬁﬂﬁv‘oﬂ’omag’luamwmmmﬂﬁmuﬂh
mjwﬁwﬁummzmy (essential 0i|S) nuamsanelszEnTainlumsiduanslauuay
vashifumenszmeanluganduas Eucalyptus camaldulensis Dehnh dawuaunszsjiin
Spodoptera litura Fabricius  wurin'lsimanzasiiazlfidiunanszn panlugenddamiu
mslanuaunszyiin lasanldld@inga Ae 60-80 % wlalfiaan 15wt dszdngam
lumslanuannszyjanandianariuly uszilelfiaan 5 9alus nusugnlaiiios 4572
% (@3wsaos uazaniz, 2550) Saaziiuldanlszansanuasansanaainidaniiums
dszidlumslanuaulodndinsfidufntudanaduly 5 galus driusadussininm
lumslanuaulodnlddninguihdunauszine (essential oils) wazimanzaalunisls
Wamainsasilasananuaunnailuu (Anthraguinone) Lﬂué’ummﬁ’ué‘mﬁ'gmgﬂﬁm
waflalfludsun iy TasfdanuduRmasuwauniatn (Acute oral toxicity)

LDsy snnnin 5000 wn./an. (Anthraguinone Fact Sheet,1998)
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4.2.2 wamsansndizinimwaasmsaiannidfaniumssadlumsiudims
Anonryvasnuonlarn
mafnsstininwsasmianannilianiuwsaszidfanalasioond
wna (Soxhlet extraction) @sfivanuan (ethanol) 95% iludavinazanalumsdiugsnsfin
onsvasnuauledn  laslditnaseuunudnly (Leaf dipping method) Auwuewledn
52027 2 anataiuinsduvosnuenlodnmelu 24 s3lus Tasldanududu 1.00,
2.00, 3.00, 4.00, uaz 5.00% (W) wudwinistiugennsfiv (Antifeedant index ; AFI) fien
15.01, 36.36, 53.36, 64.82 waz 82.60 Y% udrdu (@a13nedt 3) uazfien AFlsy 2.97 %

Wevihdayaaniieszilasls Probit Analysis (nwi 24)

A3 9N 3 UFAINATEIRNTRNANNIRaNI MR TN TzAUANUTNT RN 9 da

afinmadugemsau (Antifeedant index ; AFI) saswuauludndiiam 24 wa.

anatngn % (Wiv) qmiinmsdusonsnin
1.00 15.01
2.00 36.36
3.00 53.36
4.00 64.82
5.00 82.60

wanzng ) duanilasls Antifeedant index formula (Abivardi and Benz, 1984)
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90
80 1
10
60

a

50 1
40

O wlesiduanmsae

%

o

30 1
20
10

Wﬁﬁﬂ’ﬁ‘ﬂu&l\‘lﬂ”lﬁ‘ﬂu

o

anududu % (Wiv)

= = = a o & ] vl o
awd 23 FslaunsulSoufisursuasssanaanufoninunisassdiszauany
iintudsg daasiinsdugennsiv (Antifeedant index ; AFI) sasnuaularin
s 24 7w,

100 1 sunns Regression @ y = 16.364x + 1.338
z 0 i AFlso= 297 %
aéé 60 ]
2
c 40
[
=
¢ 20
0 T T T T T 1
0 1 2 3 4 5 6

anududu % wiv

i 24 usesnavasasanannilfaninwrnsassidiszauanaudududns o daani

mafugemsiu (Antifeedant index ; AFl) vaswuauladinfiaan 24 za.
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nnMsAnENLI 81sananlfeninunisaszidlagitnisanavandian
@98 Lonwan (ethanol) 95% fludavinazans wuienududurasasaiaandan
IwmsaszdfvnliiAamsuisnsinuasnueulodngegad 24 u.da 5 % (Wiv) Fein
Gfidugmsfuriiy 82.60 % uszanududuvasssanaanilianihunsaszidiiig
liiAamsfuganisineswuaulodndrgadi 24 sa.da 1 % (W) ferduildugenisfin
winu 15.01 % wazsunns regression de y = 16.364X + 1.3382.97 @ AFlsquvinriu 2.97
% (W) ‘dlevindayaundiaszsilasls Probit Analysis usesituaunsnailuw
(Anthraguinone) #'léannmsarannifeniumsasadfidgnilumssudimsinainis
vaanuanlodni 24 wu. Wisuifisunamsdnedssinsnwlunisdudomsivenis
mamuaulmc‘i’ﬂu%mmawﬁ@ﬁmﬁa”lﬁ%’uawaﬁ'@naﬂgﬁmﬂﬁﬂumjuﬁamaamﬁ
(alkaloid) sfiadu gldundululumadoaiuia namnasaunninstugIniuses
ssananuanszen 3 shafesziandwdes (Azadirachta indica A. Juss) aziandns
(Azadirachta excelsa (Jack) Jacobs) uwasa=zianlne (Azadirachta indica var siamensis
Valeton) danmauledn woimanstiosansiuluezivaswuanlodnirindy 5569
79.69 uaz 44.45 % anwgeu (3080 uazame, 2547) wiamswan terpinoid efivaua
sanTndugimstuanmsvesnuaulodnlddinanisdinen (Reed et al. 1982) ananau
indsusnnaarinud ldlwanusulasiihdusiaaniusaszian Azadirachtn Saifu
tetranor-teiterpinoid -~ finanauauuuasldnandiu @agasu sunsongadinisin
avasuNasiutne daseunuanlodn §radues wenanilans azadirachtin a3
waaunuuuaslududndnnanosu usasitnennsnailuu (Anthraquinone) fldan
mssiannideniunsessiddssiulngaglugdeniusueslnalalad (glycoside
derivative) (eqad, 2537) finadadenisiudsnsinzesnuaulodn asaniduasiieg
lundudaainadisunu LLazﬂ‘aﬁmgﬁuf‘é"uG]Lﬂuaaﬁﬂs:ﬂauﬁm Aaansolufin
(saponin) uaz ngu triterpenoids (G.R.Waller et.al, 1978) Sssusavinlsifansiugs
msfnanwsasisenlornlanislu 24 ou. Wnllunmadeiuwanmsanwaes Wada
and Munakata (1971) vinmis@nwnaiduzas terpencids s niis 6 siadseglunga
sesauitepernoids , diterpenoids wax triterpenoids Aiaansidudu 0.030 9 0.5% 1w
acetone fiudndauasnuautanzdudss Spodoptera littoralis — wudn sslunguvas
sisquiterpenoids 1w pinquison uaz absinthin lsiwadigananududu 0.125% uaz
0.03% enudeu uazlainuaislunguaas diterpenoids w3e triterpencids uaaswa
FUBINIAUTBINMGINGI LaaIETaangNITuInI e Irasmuanladnan
srsanamidiendtunsesadidunguuaunsailuu tnalaled (Anthraguinone

glycoside )



42

4.2.3 namsfinwnszintnmsesssanaanilfoninunsasziidanisangues

wianlarn

nsAnslszEnsawsesssanaainilianiiunisassiddidianiues
(ethanol) 95% (iusvinazmeiinasensaseswuauludin laglditnaseuuungaly
(Leaf dipping method) Aunueularinzeza 2 Sarun1saaawns 2 wa. sutlofioud
miaed 12 s, Waidenanudutuimanzaulunsdnsszauianloduamuanlodn
diall

ssAnnAaniunsaszddefiianuea (ethanol) 95% (Hudarhazans
finadonsarguasnanlodn Tasldaududu 0,01, 0.025, 0.05, 0.25, 0.50, 0.75,
1.00, 1.25, 1.50, 2.00, 2.25, 2.50, 2.75 uaz 3.00% (W/V) wuidesidudnizaisase 3.45,
6.90, 6.90, 10.34, 13.79, 20.69, 24.14, 2758, 34.48, 44.83, 51.73, 62.07, 82.76 uas
100% aadnev (an9197 4) wazdien LCsp 1.83% wilevindayaniinsesilasls Probit
Analysis (nwdi 26)
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M39n 4 usasnavassIEnanilfaninunisaszidaNIzaua Nt NTHANG 9 da

& = & a o A
LﬂﬂiL‘ﬁ%@lﬂ’]i@ﬂﬂﬁ]iO‘ﬂﬂ\‘m%ﬂ%lf;lwﬂﬂnaﬂ 72 oA,

Az % (W) wasifudnisanaazal
0.00 0.00
0.0 345
0.025 6.90
0.05 6.90
0.25 10.34
0.50 13.79
0.75 20.69
1.00 24.14
1.25 21.58
1.50 34.48
2.00 44.83
2.25 5173
2.50 62.07
2.15 82.76
3.00 100.00

WAL W ssnaulagl Abbott's formula (Finney, 1971)
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001003005025 0507 1 125 15 2 22525275 3

anainaiu % (Wiv)

A a = a o A . o )
AMNAN 25 aai(ﬂ LNINLUIHULNSUNRUDIRIIRNAINNLU RN IINANITLLINIZALAINY

100.00

80.00"

60.00

40.00

20.00

N

v v ' ' 6 = (3 a o A
LUNUUA € (ﬂE’JLﬂﬂiLGﬁ%@ﬂ’]i(ﬂ’]El’i]ix‘]“lladﬂ%aulﬂwﬂﬂL')a’] 72 TU.

wesidudnsne
—— Regression line

auns Regression fie Y = 27.005X+0.573
uaz LCy= 1.83%

0.00
0.00

0.50 1.00 1.50 2.00 2.50 3.00

anuudu % Wi

A 20 uaasnasasanIrnannlfaninunie sz nszauanutuTwa19 9 de

& = & a o A
LﬂﬂiL‘ﬁ%@m’]i@ﬂﬂﬁ]idﬂlﬂd%%ﬂ%l&lwﬂﬂnaﬂ 72 TU.
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nnMsAnENLI 81sananlfeninunisaszidlagitnisanavandian
@95 ranuan (ethanol) 95% Hudavinazans Taswuienududusasansaniaain
wiandumsaszid@aSianiuaa (ethanol) 95% (dudavinazaafivinldwuaulofinans
100% @a 3% (WIV) wazwuein LCsy fia 1.83% (WIv) (swnns Regression da Y = 27.005X
$0.573) uansiitnsafamsannildaniunsaszidlesitnisatasandiaadsdan
wan (ethanol) 95% (Husaviazas (uiSnsanaasuauwnsiailuu (Anthraquinone) 7
Sonslumarlinuaulornansld nsfiuounailuw (Anthraquinone) snansasinls
nuaulodnagldmelu 72 wu. esuanausuidnisadvasuauniailumn
(Anthraquinone) #e 1degngaduiingsemeazgnidaflriduueunsiuaa (Anthranol)
Seszaetfissaadnld (aqad, 2537) wiadnaunawits Aewaunaadluw (Anthraguinone)
loguarlnalnmamasssislunueuloiniAamaniorihlwaoewlsdyinae
AwvasmautlantsanlusSinanionfull Suamnaiss (esterase) uaznganlslaw Lag-
nusWatsw (glutathione S-ransferase) fledndunalnndnvesunasfiazgniniloasinli
fUfATeRswlasll ievamesenuiluiisrasssudandaan (YU, 1984) CEBIER
vinlivuanleinlimansaddiaegld lunaseiudra nuaulodnisenansaziing
wdenhlwiAanmshsewlmivnasRsdfannunnnafiaziaawizasmudaniaay
san lWanlisusarawaneldtenuans I
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4.3 mansanwszautenlralvinansinuasnwanladn

msfnwszdviewlsfvamuaulodniud 1w 2 uaziuil 3 Tesidosnuou
lorinszozd 2 GT’Jﬂﬁﬂﬂzﬁ’]‘gﬂﬁ’]iaﬁ@ﬁ]’mLﬂaaﬂ’j’lu‘ﬁﬁdﬁl‘izLﬁﬁﬁﬁﬂiﬂﬂ%%ﬂ’]‘iﬁﬁ@sﬁaﬂ‘f
@ @afl Lanuan (ethanol) 95% dudavinazans eanadudu 0.00, 150, 2.00 uas
2.25% (i) Resaunuenledniingszosit 4 3 laiatenled uszasaiaszduies
wnaisa (esterase) uaznaanlslau tea-nyuswaisa (glutathione S-transferase) finanas
NAnDIRIH

431 szduesnaisa (esterase) vaswuanlodnfiidsdrazshgussariasn

wisniwmisaszidanudutu 0.00, 1.50, 2.00 uaz 2.25% (Wiv)

szauLeainaLss (ESterase) mamuaﬂmﬁng’uﬁ 1 wud nduaiuquillsanm
rosumatsa (esterase) 5.47 + 0.09 wilulua uaznguilidssdsazihgusssinanulaan
Fwnsaszidanududn 150, 2.00 uaz 2.25% (W) Susumiasmnass (esterase)
729 + 053, 947 + 0.72 uaz 11.03 + 0.38 n mole auddu (a131991 5) uaziile
Aeszdenanuuandasslsunmemnaisa (esterase) lasls One - way ANOVA
wuinSunonamnaisa (eSterase) °11amuauhﬁﬂﬁL'é?méhﬂmﬁwqum‘saﬁ'@mmﬂﬁaﬂ
Funsrssdanududu 150, 2.00 uaz 2.25% (W) Sanuuandrsainnguaivgw
atafivipd Ay yniafafiszauanudaiu 95%

szauLesnaLss (ESterase) mamuau‘lmﬁng’uﬁ 2 wuh nguauguiiUTm
rosinasw (€sterase) 5.47 + 0.14 n mole wasngaflidsadrsazinguasaiaanilian
unsaszdanududn 150, 2.00 uaz 2.25% (W) Ju5umiemnarsa (eSterase)
732 + 024,943 + 067 waz 11.02 + 0.31 n mole awseiu (13197 5) uaziile
Aneraianuuandsuadiuimamnaiss (esterase) lasld One - way ANOVA
wuiSunaasnasa (€Sterase) °11amuauhﬁﬂﬁLgﬂoﬁaﬂﬂ:ﬁﬁ“gum‘saﬁ'@mmﬂﬁaﬂ
Jwnnsrszidanudntu 1.50% (W) lidenauandrsannganasss dmsudiunm
lasnaLsa (eSterase) mamuauslﬂﬁﬂﬁLgmﬁ'sﬂmﬁwqumsaﬁ'@mmﬂﬁaﬂfjmmwsu*ﬁ
anadudu 2.00 uaz 2.25% (W) Sanauandrsannguaiuquatnilisiayneai
fazduanundanu 95%

szauLesnaLss (ESterase) mamuau‘lmﬁng’uﬁ 3 wuh ngwuauguilUTIm
rosinasw (esterase) 545 + 016 wnlulua usznguilifssdsazsihgussadasin
waaniwnsaszidenududu 150, 200 uaz 225% (Wh) [uSunomesmnaiss
(esterase) 7.21 + 051, 9.40 + 0.48 uaz 10.97 + 0.92 n mole anwgréu (an3199 5)
wazifladianziannunandivadlSunmaainalsa (esterase) Tagl4 One - way
ANOVA wuiniSunamasmnaiss (esterase) vaswuauloinfiassdoazirguansaiaan
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wWiandhunsaszidanududu 150% (W) lLifianuuwandrininnganaass dmsy

v

USunuaainaisa (Esterase) vaswuaunludniidsdisazingumssnaanlfeniung

o %

sszidanudntu 2.00 uaz 2.25% (W) fanwuandrsannguaivauadisfinodidn
Aaad o A 4 0
mardanszauaNsain 95%

Wawiesinaisa (esterase) vaswuanlodniuil 1 juf 2 uazsui 3 Midos
doaztgusssnanfeniunisasadanududu 0.00, 150, 2.00 uaz 2.25%
(W) an3ianzderiauandisvaslsunmasnaisa  (esterase) laols One - way
ANOVA wudni3ana temnasa (esterase) aaswuanlodniui 1 3uf 2 uazjun 3 7
Wesdneasiruasanaanilfanitunssssidenudududoin lafanuuandns

nuagadinefaynestanszauanuidain 95% (a15199 6)

0y

@139N D uEeIA LAy T ANdeauuiInIgIn  YDILORINDLIF (esterase) nuawlarin

v v

nagseneasinTUaIaNaNfan R TIiNszaua NN

Ao U USanas esterase was (N mole)?
(wiv) ijuﬁ 1 ijuﬁ 2 ijuﬁ 3
0.00 5.47% + 0,09 5.47%40.14 5.45°% +.0.16
150 7.29°+ 053 7.32% 4024 721% 4051
2.00 0.47¢40.72 0.43° + 0,67 0.40° + 0.48
2.5 11.03°+0.38 11.02°+0.31 10.97° + 0.92

v v

1 = ICIJ v v
WNLLAG) g USunowasinaiss (EStErase) Mialdannmsnasaudisanuiduiuves

@

ANLBRLANNAIDNBINLANAINUATN L INILLANAIN WD ENIN

(P<0.05)

s A 1 v e :’ o d'ddn
817 FNAMNLU[ONINURIIITLLY 3 PN 3 snﬂu%uaulmwﬂﬂmm

™

ATy
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10 ~

USunaueamense (ESterase)
(n mol)

oo
E 15
=)
22

Junl
?

quii 2

V4
Juid

awi 27 EalaunsulSauiiuszauiesinaiss (€StErase) vasnuonlanniiaasdae

Azt uaIENaN Waaniunszaua a1

@139 6 Wisuifisuiesinaisa (esterase) veanuauledn suft 1 su 2 uaziui 3

nagsneasiTuassnannfaniwnseszidnszaua N g

nuanlaen USanas esterase waa (n mole)”
() 0.00% (whv) | L150%(wh) | 200%(wh) | 2.25% (wiv)
1 5AT%+009 | 7.29% +053 | 943%+067 | 11.03%+0.38
2 54784014 | 732%+024 | 94774072 | 11.02%+031
3 54544016 | 7.21%+051 | 940%+048 | 1097%+0.92
NANELNG) 0 AiafaumSNEINUANAITUMUURIRI SN Tuag 1 ATy

(P<0.05)
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12

10

E
= O §uinl
6 B un?
B junl

USunaueamense (ESterase)

0 15 2 225
anwaiuaiu % (Wiv)

nwii 28 SalaunsufSoufisuszauiasinaiss (eSterase) veswuaulodniun 1 jun
1 l-ﬂl l-ﬂl J v v g =S 1 t-ﬂl et v v
2 uaz 3un 3 Ndssdsazihruaananndfaniuiiszauanududu

6199

mIfnwarassIaRaINAaniunideszd i dnadaninasuulaszay
ulodiansfvuasmuanlodin wohasaraanldaniunisassdidnarlwazay
awlodvinanefe fa tosnaiss (eSterase) vaanuanloindmafouudeafiniu

NnuamsAnEIwUIszaULesnalss (esterase) fmafsuudanfinguena
AUt uuasasatanaaninunisasad fe wnanenadudu 0.00, 1.50, 2.00
uaz 2.25% (W) anusrdn (mwdt 27) nsfaamnaisa (esterase) iisdwnnziiouuns
lasusrsanaanidfanitunivasadidn llusanie wuasazlinisasrsieainass
(esterase) waisatfATomalasulassadrisasmranaandaniunisaszd v
anusansalunazmeihidifehouimsiidaaanainienie aainaiss (esterase)
LﬂuLauvLGnﬁﬁaglui?umaumimﬁU%Ltﬂaaimoﬁwswzﬁ 1 (phase 1) @seglunalnms
wasuudaslessasildievlmilasass tomnaiss (esterase) fawsrwnsalunis
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Metabolized snsis Tagazvinminfiluns Hydrolyzed snslungu Ester liduansfimen
Twaifiuilu Carboxy waz Alcohol iiludu (Fudasf, 2539) aeuuiilonuanlosin’lésums
sianAanitunsasad Gedemaulantssufidranluieme Samsialeaine
v (esterase) RnTuwiiavinaefin Sanantinasasiaaandasdu YU and Nguyen
(1992)  wudnienuanludnldfuarsiadlungu Pyrethroid  wazansadlunga
Organophosphate  azfinnsashateainaisa (€Sterase) tiadu uazfigaandasny
Mackness et al. (1984) fszarwin 1w Thibolium castaneum fidrunusaans Malathion
wuszdulamnarse (Esterase) tiugsdu wanandt Weunasldsuans Malathion wudn
lamnaisw (esterase) fa Carboxyesterase azissufnsan Hydrolysis ans Malathion 1444
maaguwwlaslaseadradiu o — monoacid y — monoacid waz Ethanol iadneudnas
faaeananienie (Dauterman, 1983; Kao etal., 1984) wiswdsanunaniimasasvas
Konne et al. (1989) asranwiasunarsa (esterase) vas Heliothis virescens Sszdugetin
fia Methyl parathion s

nnmIAnwuhasatannildaniunessddaiduamtataaniis Tua
danaiasuudasrzauiowlmivhaisfiy fo eainalss (esterase) laawuinawlodd
maasuutlasfindu YU (1983, 1984) Idnsnaindaunaslésuasaiaaniisazvilw
wusadmaaoewlmivnasRs da omnaisa (esterase) iudu luSunmfmanzay
Warhapfisnasatannfrdaduasudantassfidianlussmelddaonudufiz
wonawialidfman uaznaddouudasszdvenloimasfsluuaiudazofiade
sfnluszaufiuandreiu wieluwnassfialdoanudldsuasRsauazafia ns
wWasnudasszduowladvinaefinfazuandraniudae (Rose, 1985; Rose and Terier,
1980)

lumsfnwiewloduemueulodniui 1 3u 2 uazdun 3 (Weldsumsana
niRandnunivased Lﬁ'ag]LLmMstséT’mmmamuaulmﬁ'n@iamiaﬁ‘@mmﬂﬁaﬂ
NUn993E T nnanIsnaaaswudesinalss (esterase) vasnuanlodnng 3 juld
wand1anu (nwd 28) misfaanudumussiuaideaaafiudazsianldlunis
flosnurninazlgiiauandranu uazwuiansiadlungs Pyrethroid duansafifuuag
a%ﬁammﬁmmu"[ﬁﬁaﬁq@ da 2 U naafeanadumusasuuaidamaafifldluns
flasniutaadasldiamnaisiu (Generation) inszmsaiaenloignaigulasiuun
TasTulougd 2 (Metcalf, 1989) uazsunsasnonaalydsiusiagly seaziinarinlsiuuasi
anudumudasaafinlilunsilosiumida (Visetson, 1992) davunanisinunifs
aytlaldmueaulodnlisunaisanadunmudesnsaiaandfeniiunisassd

ueiaz ldnsdaswudaluwizoziian s
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43.2 szaunganlslow ea-numnaisa (glutathione S-transferase) vasnuan
1:1ﬁﬂﬁLgﬂaﬁ'sﬂmﬁwqumiaﬁ'@mﬂLﬂﬁaﬂ’jmmwiu"ﬁmmLiTu*’iTu, 0.00, 1.50, 2.00 waz
2.25% (Whv)

sraunganlslen ea-nauaawsa (glutathione S-transferase) vaswuauly
dngui 1 wudn nguauauiitSinmnganlsleu tes-nsuwawaiss (glutathione S-
transferase) 0.59 + 0.03 n mole uazngufidnsdpazsihgussariaaniianiiums
sszidanududu 1.50, 2.00 uaz 2.25% (W) Su5ananganlslen tea-nmusnaiss
(glutathione S-transferase) 0.63 + 0.04, 0.71 + 0.09 uaz 0.78 +0.08 n mole anwsau
(3971 7) wazilodiamezienanauandrsvastiinmnganlslen  ea-nuaelss
(glutathione S-transferase)  lawld One - way ANOVA wudn3anmnganlslew toa-
vwsiweisa (glutathione S-ransferase) vaswuaulodndidssdrsnzirgusnsaiaain
waandwnsrszidanududu 1.50% (W) Lifienauandrsainnguatuga dmwiu
Urinmnganlslew tos-namaiweiss (glutathione S-transferase) vesnuanlodnfiass
doazthgusssnanfeniunisassidanadudu 2,00, 2.25% (Wh) Tanw
Lmﬂ@mﬁrmﬂéjmfmqwamoﬁﬁfﬂﬁwﬁtymaaﬁ@ﬁszé’umwm%aﬁ"u 95%

swaunganlslaw tes-nauainaisa (glutathione S-transferase) vesnuauly
Angui 2 wud nguauauiilSinmnganlslen tes-naumwass (glutathione S-
transferase) 0.59 + 0.06 n mole uaznguiiiResdsnzsiuasainanfanimms
aszidanududu 1.50, 2.00 uaz 2.25% (W) Su5unmnganlslen tea-nmusaiss
(glutathione S-transferase) 0.62 + 0.01, 0.70 + 0.02 waz 0.78 +0.09 n mole @wsnéu
(13197 7) wazidedianzimanuuandsvestiinmnganlslon ea-nsuaetss
(glutathione S-transferase) lawld One - way ANOVA wuinSanmnganlslew toa-
nwsiwersa (glutathione S-ransferase) vaswuenlpdndlidssdasnzingusnsaiaain
wWiendunsaszidanududu 150% (W) lLifianasuwandrsainnguaiuay dmsy
Usinmngan'slew tos-nsmaeiss (glutathione S-transferase) vesnuanlodnfiass
doazihrussnannidiandiunsessdanadudu 200, 2.25% (W) e
Lmﬂ@mﬁrmﬂéjmfmqwamoﬁﬁfﬂﬁwﬁtymaaﬁ@ﬁszé’umwm%aﬁ"u 95%

seaunganlslen oa-nusnaisa (glutathione S-transferase) vaswuauly
dngui 3 wudn nguauauiitSinmnganlsleu tes-nswmwaiss (glutathione S-
transferase) 055 + 0.06 N mole uazngufiinsdpazsihguasaiaaniianitums
sszidanududu 1.50, 2.00 uaz 2.25% (W) fu5ananganlslen tea-nmusnaiss
(glutathione S-transferase) 0.62 + 0.02, 0.69 + 0.04 uaz 0.76 + 0.02 n mole anwsneu

A A a [ 3] ' a
(@I'ITNVI 7) LL&$L3Jﬂ')LﬂTw%ﬂ']ﬂ’J'NJLL@lﬂ@I'N"IIa\‘]l]‘i&l']Mﬂfﬁ@]’]VLﬁIau LR NIURLWNALIE
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(glutathione S-transferase) ~ Tawld One - way ANOVA wudnSanmnganlslew toa-
nwusiwersa (glutathione S-ransferase) saswuaulodndidssdasnzirgusnsaiaain
wWiandhunsaszidanududu 150% (W) lLifianauuwandrsninnguaiuay dmsy
Usinmngan’lslew toa-nsmaatsa (glutathione S-ransferase) vesnuanlodnfiass
doazihrussnannidiandiunsessdanududu 200, 2.25% (Wh) e
LL@m@mﬁrmﬂéjmfmqwaz'mﬁﬁfﬂﬁwﬁtymoaﬁaﬁizﬁummL%'aﬁ"u 95%
Weringanlslaw toa-naumwersa (glutathione S-ransferase) wasmuauly
ﬁﬂjuﬁ 1 juﬁ 2 LLazjuﬁ 3 ﬁLgﬂaﬁ’smﬂ:ﬁwqummﬁmmLﬂﬁaﬂdwumam:ﬁm’m
viwdu 0.00, 1.50, 2.00 waz 2.25% (Wiv) sniemzianauandrsvasFunmnganlslan
as-nywaarsa (glutathione S-transferase) Tasls One - way ANOVA wuinid3anmn
galslaw ea-nauawersa (glutathione S-transferase) vasnuanludniud 1 jui 2
LLa:i;u‘?i 3 ﬁLgmaﬁaUﬂ:ﬁwqummﬁ‘@ﬁnﬂLﬂﬁaﬂdmmaﬁ]s:l,ﬁm’mLﬁmTuLamﬁ'u 13
anuuandInuacni uiannafanszauamandaiu 95% (anmefl 8)
@139# 7 uaasdiads + @i']LﬁmLuummgm .
(glutathione S-transferase) nuawlofinfidssdrsazihguasaiaanidon

NUANATLTNIZALANULTNT U G

maon;imvlﬂau LAR-NTIWRLNDLIR

At U Usanae glutathione Stransferase wads (n mole)®
(wiv) ijuﬁ 1 ijuﬁ 2 ;;'%ﬁ 3
0.00 0.59 %+ 0.03 059+ 0.06 0.55 %+ 0.06
150 0.63% +0.04 0.62%+ 0,01 0.62% + 0,02
2.00 0.71% 4 0.09 0.70 * 4 0.02 0.69 ™ + 0.04
2.25 0.78 ¢ +0.08 0.78° +0.09 0.76 ¢ + 0.02

1 A v i s v v 1
RHNELA6 0 U3 TL TN IZAUANMULTN T UGN G]ﬂiﬁ@l’]v[ﬁiiﬂ% LOF-NIURNDLIR

(glutathione S-transferase) 7i¥aldanmanaseudennududuuaians
sinnaeniumsasnd 3 seau g 3 40 lunnanlodnfiidia
@

ANRRLANNAIDNHINUANGANAUANLRIAIIZUANAII NN R

(P<0.05)




(glutathione S-transferase) (n mol)

311 mna@ﬂﬂau LR-NTURIWBLIF

0.9

0.8 4
0.7 4
0.6 4
0.5 4
0.4 4
0.3 4
0.2 4

0.1
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\.'\\.'\\.'\'A

[t

ao
=15

=)

E225

)
=

.

[N

s
=
.
[9%)

awil 29 FalaunsuiSoufisuszdungantslou wa-nsuswersa (glutathione S-

transferase) vaanuanloinfidsdipazsrumsananlfeniung

3 TNIZAVAMULTNTUEAN 9

a3 8 Winuiiisunganlslew ea-namaiwatsa (glutathione S-transferase) was

o oA oA oA a4 o @ % & '
%%a%lf;lwﬂ gum 1 ?%“ﬂ 2 LL&$§1¢W] 3 °nLammﬂﬂ:mqumsaﬂmmLﬂaam’m

WIIILLTNIZAUAN LT T U

wwanlain Usanas glutathione Sransferase was (n mole)®”
() 0.00% (whv) | 150%(wiv) | 200%(wh) | 2.25% (wiv)
1 059%+0.03 | 063%+004 | 0.71%+0.09 | 0.78%+0.08
2 059%+0.06 | 062%+0.01 | 0.70°+0.02 | 0.78%+0.09
3 055%0.06 | 0.62°+002 | 0.69°+004 | 0.76%+0.02

@

RHNELA6

ANRRLANNAIANHINUANGA NI UANUWIAIIZUANAINUB N R AT

(P<0.05)
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08
= 071
£
= 064
@ 05 -
B ' O 5l
w
s 04 1 B i
e 03 4 W i
S
P
= 02 -
pu
=

01 -

0 T T T

0 15 2 225
anwaiuaiu % (WiV)

awi 30 SalaunsulSoufisuszaungalslon wa-nuswaisa (glutathione S-
transferase) mamuaﬂnﬁnjuﬁ 1 's;w?‘i ZLLazg'uﬁ 3 ﬁl,'é‘mﬁwﬂzﬁwqumi

gNaNLLRaNIUNIZALANNTUT U199

= o A : v a | = )
mMsAnsNaTaIEsENANIRaN IR IsIsITNdnadan iAo asszay
o ladviasRinaasnuanlodn woiassiaanfeniiunisaszdndnsvilvszau
ewladviaoiie fa nganlslow tea-nywmsieaiss (Qlutathione  S-transferase) aas
wuoulgRndnaduuulasindn
= ' o A : v ] =
NnuaMsAnEIwUIEIEiaInfaniunisassdiinadan st aanula
s nganislaw tea-naumaisa (glutathione S-transferase) Tasszauianlmsifinng
{ a X 4 v @ o o {
wisuudaswnunanududu 0.00, 1.50, 2.00 waz 2.25% (W) awdreu (nwin29)
A H A & Py [ [
mifinganlslew lea-nausmnaisa (glutathione S-transferase) iinawiiialdsuamsania
Mnifaniunsaszd vz nganlslaw tea-nauswaisa (glutathione S-transferase)
Wwenlodinsanunszuawnsinanesnsie wiagwdandssufittrunlusionie
= v o & = o P ] aaa o
Nendasnuawasuwmsdfswulaslassainsszasi 2 lasazldisslfisonmsnunuaes

nganlslau tas-nsumwaiss (glutathione S-transferase) fussfimidranlusisme
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ialwlquautAszaenilddduladusenainiranis (Chasscaud, 1979) asmmile
nuawlodn ldsuasanannlfaniumsasad Gsfidemudandaaafidranlusnane
Fslmssnganlslon a-nymalawsa (glutathione S-ransferase) iisduiitarinans
fin nwandnmsanasasiunanuses Walls, Rock and Dauterman (1983) fia ngen
I5Tou tos-nmumnaisa (glutathione S-transferase) (HutowlmaiddyivinldiAans
dumuzatunssdasslunga Organophosphate Taswudn nganlsleu tea-nauaine
vsa (Qlutathione ~ S-transferase) azis9d fAsoanssrudrzesasiafilungw
Organophosphate riv Glutathione (GSH) WiRaanspialwiianansnazaoinlduniu
\WadaurnItae
Pnmfnswuihamsatanndianiuwmsrsnddaduasaiannii fua
domaAsuuasszduiawlofiansfis fe ngan'lsleu wa-nummlaiss (glutathione
S-transferase) Taowuinowlodinmsddsuudaaingu YU (1983, 1984) ldnsrain
wuadldTuansaianizeziliuaasiimasiaeuloivinaoiy fda nganlslew oa-
nrwawaisas (glutathione S-transferase) udu luSunmfimanzauitaraiafizain
sanannfrdaduasulantaesfidhanlusemeldfanudufstesamialdife
we waznaiasuudasszduteulmiiiaefsluwsasndazriiadea s luszdud
wanasin wisluuuassiadoiui ldsummisauszsiannufowudasseauianlsd
naneRsfazuanaranuwas (Rose, 1985 Rose and Terier, 1980)
lumsfnwiawlofuesmueulodngud 1 3uil 2 uszui 3 Weldsumsara
niRandnunivassd Lﬁ'ag]LLmMstséT’mmumamuaulmi’n@iamiaﬁ‘@mmﬂﬁaﬂ
FIURITD INNRANIINARDINUIN ﬂgmvlﬂau LR NIBFNBLIR (glutathione S
transferase) sasnuaulodnns 3 3u liuandraiu (nwd 30) maaseanudmmues
wuasdarsndudazsfiafiltlunsilosiumdnalfianuaned9in uaznuiasiadile
nga Pyrethroid Lﬂum‘imﬁﬁLL;Jam%“ﬂommﬁmmu"lﬁﬁ’aﬁq@ fa 2 T massennu
ﬁwummaaLmaa@iamimﬁﬁlﬂumiﬂaaﬁ'uﬁﬁ@ﬁaﬂ%nmﬂmsrg'u (Generation) 1wz
msaseuladgnauqulasduuulastulougn 2 (Metcalf, 1989) uszanansadranes
lugsiudagly Feazdnarlwunasfianudunindes e dildlumsilesiusida
(Visetson, 1992) dssiunanisdinunisiaagulaldimuanlodnlisunsasshsany
funudaasataanilianiumsssad udeliimndfouudasluszaznaduau





