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Tipanartt Antarasane 2007: Efficiency of Some Plant Extracts on Mortality, Levels of Esterase
and Glutathione-S- transferase in the Oriental Fruit Fly (Bactrocera dorsalis Hendel).
Master of Science (Biology), Major Field: Biology, Department of Zoology. Thesis Advisor:

Associate Profressor Suraphon Visetson, Ph.D. 159 pages.

This research was conducted to evaluate the efficiency of three plant extracts namely root of derris
( Derris elliptica Benth.), seeds of sugar apple ( Annona squamosa L.) and fruits of soap berry (Sapindus
rarak DC.) against diferent fruit fly ( Bactrocera dorsalis H.) instars, 2" instar larvae and adults. The
Soxhlet extraction using 95% ethanol as solvent was trialed. The completely randomized designs with 3
replicates were used for analysis procedures through out the experiment. The derris extract shows LC,;
against the 2" instar larvae at 24 and 48 hours ca. 0.48% and 0.45% w/v respectively while the adults
revealed LC,; ca. 0.06% and 0.04 % w/v respectively. The sugar apple seeds extracts indicated LC, at 24
and 48 hours ca. 3.09% and 2.92% w/v respectively. The adults showed LC,, at 24 and 48 house ca. 1.35 and
1.19% wi/v respectively against sugar apple seeds. Finally, the soap berry fruits extracts showed LC, at 24
and 48 hours against the larvae ca. 19.88% and 18.32% w/v respectively. Still the adults indicated of 4.02 and
3.73 % w/v respectively. The detoxification enzymes namely, esterase and glutathione-S-transferases showed
different levels in response to each extracts. The drris extracts at 1% w/v and the soap berry at 30% w/v
induced ca. 5 fold and 4 fold of esterase activity in the 2" instar larvae, respectively but the glutathione-S-
transferase no significant different. The sugar apple seeds extracts at 5 %w/v revealed ca. 1.6 fold reduced
exsterase activity. While glutathione-S-transferases activity was elevated ca. 18 fold. In addition, the adults
showed reduced esterases ca. 1.5 fold against 0.1% w/v derris extracts, and 5% w/v sugar apple seeds extracts
but the glutathione-S-transferases was induced by 2 fold. Finally, the soap berry fruits extract at 7% w/v

induced esterase and glutathione-S-transferase by 1.8 fold and 4 fold respectively

The non-target organisms, stingless bee (Trigona apicalis S.) and sward tails fish (Xihophorus
helleri H.) were trialed to indicate the safety application. In the bee, the derris, sugar apple seeds, and soap
berry extracts showed LC,, at 24 hours ca.0.25, 1.24 and 7.06%w/v respectively, and at 48 hours ca. 0.22,
1.13 and 6.14%w/v respectively. While, the sward fish revealed LC,, at 24 hours ca. 0.02, 0.31 and 0.03

%w/v respectively, but at 48 hours ca. 0.01, 0.26 and 0.02 %w/v respectively.
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CDNB = cholodinitrobenzene

CRD = complete randomized design
EDTA = ethylsene diamine tetra acetic acid
GST = gluthsthione-s-transferase

hr = hour

LC,, = median lethal concentration
M = molar

mg = milligram

ml = milliliter

n mole = nano mole

PNPA = paranitrophenyl acetate

PVPP = polyvinyl poly pyrrolidone
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o [ 3 9 ' o A )
1.3. uTﬁTﬁﬁﬂWmﬂﬁWﬂﬁ%ﬂﬁﬁ ma@mawmuazNaﬂizﬂmmmiﬂﬂhmm

e

[

WUTULANAAY G971

A3anaani1nya lualdnanududy 0, 0.1, 0.2, 0.5, 1% w/iv MudI9

o < 1 o W
AN3ANANNNAAYBINUINANUTNTUO, 2, 3, 4, 5% w/v MUEIAL

msafannrallszMmanneNaNuTuTU0, 10, 15, 20, 30% wiv AIUEIRY

v
1.4 Mansananafiyiaausiamaiuy plate Iaguenuaazanudndu 1dnh
g o A Y I a A 9 o 4?’ @ 9 '
HTUDUNY 30 m’J‘vmﬁm”l’ﬁ;uaqclumigﬂunm 30 ’Jlﬂ“l/ll!ﬁ’JlH‘ViH@HﬂlHNﬂNﬂhl’JIUﬂaE]Q
a A 9 1 1 9y 9 ~ :j @ 1
‘WﬁTdﬁﬂﬁ/]i\‘lﬂalmllﬂigﬂ'lklﬂiﬂﬂiﬂﬂbh Tﬂmmazﬂqummmmmm 394715359093 MD 1
Yy 9 ' a [ 1 ) [ dy o a v ' A
ANULUNUUAD 1 BUAVDIFITANA Gl’ﬁ’fﬂ?ﬂiﬁ'l'ﬂiﬂmEJW]’J?JE]H‘]J?%JTEI! 3034 ﬂﬂﬁ\hﬂﬁﬂ\i‘ﬂ

Y9y Y o [ @ Y1
ﬁnzgllilmu*‘uu Lla'ﬁ’ﬁ\‘llﬂ@]ﬁﬂ'ﬂT;Ll3mﬂﬂﬁu@u!tﬂaﬂﬁuﬂﬁquﬂ@u@']ﬂ
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4 9 o 9. Y us.:} a A, Y Y
Lﬁ@x‘li]'lﬂﬁj’ﬁ]ﬂhl@ﬁﬂﬁ‘ﬂﬂ’ﬁ@“ﬂWﬁﬂlﬁ]ﬁﬁﬁﬁﬂ@iﬂﬂﬁﬂfﬂ\i 3 ‘]ﬂ!ﬂiﬂﬂi}% spray NULUAIIU
9 v 1 o dy 9 ' @ 09/’ a = 1w
Nﬁhliﬂ‘l‘ligﬂgﬁilﬁ]ﬂinﬂ 2 Glumamu NWUNHITANANN 3 %ua"lwwamammﬁmﬂmm

4 4 Y
@ Y o 1 o v o Aav o ya J
uuaeiura i luszezaigouio 2 Auiu msitensail 391935mMs JuuuasasuuaIsNy

' v Y
1.5 9329 UIIUIUNTANVDIAIMUDUNIAT 24 1Az 48 ¥ 11 3ntuiHa
9 a d an ad . o 9 9
VOYAVUATIENAIMNADA AWITUDY Zar ( 1995) 1A Visetson (1991) Tagrirvoyari

T15un53 Sigma plot 2000 12 31AT12H homogeneous 1a8l41151AT3 SPSS version 13
2. MInageuR AN

° A Yy v A v Yy v o
2.1 ‘Lﬂﬂ1"]ﬂ!$‘ﬂiﬂﬂa‘nMPJTU‘Q’JEJNWJTJ’UN NUVNTEDIATOINUAIYNTEATHHBITS

Y o v & o ~ [ Y ] 1 @ [ 1 @
tdnheaaudenilnananuditunal 7 7 laaslumruzaenain Iaelansuzay 30 a2

o [ < 1 o @ '
2.2 uWﬁTiﬁﬂﬂ%Wﬂiﬂﬂﬂﬂ‘ViNklﬁﬁ ma@ﬁf@&mumazwaﬂizmﬁmw asanalalu

Y
UIA spray ANUINTUA I VOITANA Aall

M3anaanI1nya lrananuutu 0, 0.005, 0.010, 0.050, 0.100 Y%ew/v ANNEIRY
asanaanmaaeerinanududu 0,05, 1, 1.5, 2 %w/v N9

asanannrallseMAanNeNaNUINTU 0, 1, 3, 5, 7 %w/v ANEIAL

o v W J ] v 3 o [ 1 @
2.3 hansanaaena iy (spray) asuuananiolumsuzainan Tasaisana
Y
uaaznquANUdNTUIZE 3 61 590 90 i1 Ap 1 ANWANTUAD 1 FiAveImTaia Tarh
A Y 9 Y qy Vo o & ) a A
Mruzdimsydrefvue udr Ifensuvas aelddrdauiing 10% 1naPBuudhusnui

y_ 9
UAIIWIVTIVN

2.4 dunanganssumsmeveunadiumald uazasrniuswoumsaieves
{ ) :/l o a d aa A,
uNaIng 24 uaz 48 91109 MIMiuhwadeyau AT IZHAIMNADA MUITUD Zar
] . a 4
(1995) 118 Visetson (1991) Tagiirdoyatn 11s1nsu Sigma plot 2000 1agins 124

homogeneous Tag1414)51n53 SPSS version 13
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@ v 3 W
NIINATDUILILHIUDUIY 2 NITNATDUILITAUANIY

MW 18 MInageuasananUaoveamadiumald

[ d (Y] YV
msanaulaioinuiasTunalsl

F4
o o @ @ a [ <
14ENﬁ]1ﬂﬂ1ﬂ15ﬂﬂﬁauﬁ1ﬁﬁﬂﬂ%1ﬂﬁ%ﬂﬁ 3 YUA ﬁﬂ ﬁﬂﬂmﬂmﬂi’lmfﬂﬂﬁa an
] o 1 M :1’ o v 3 o
ﬁ}ﬂﬂﬁu']llagﬂaﬂﬁgﬂ1aﬂj1ﬂ GluGI)"NL'Ja'] 24 118&48 615'3111\1 AMUUUIUUDULASAUAUIY UDI
o 9= Aaa ' ) ' o = o @ o
lllla\i']uNaulllV]5@@“%3@1”“@@3?]31“!,6"3151]“5“f’)\ul@]agﬁqiﬁﬂﬂ NTﬁﬂHTSgﬂU!@ullcﬁllﬂﬂlaTEJ

Y Y
Ny 2 ¥ia Ingaauaasiinsued Visetson er. al. (2004) IaslTundUAL1l

1. ﬁnmm*Euwa"lﬁ'ﬁi’aﬂ%ﬁ@“luLwiazﬁlgﬂmimaaqmﬁ?@fmﬁh“lﬁﬁﬁﬁunﬂﬂmn
Wt udninnldluTnseftumduluringe mnfulda1sazats phosphate buffer + EDTA
(KH,PO, t1ag 1 mM EDTA) #i pH 7.5 151705 2000 'l Tasans uduANE5aza10 phosphate
buffer + GSH (KH,PO, 1ta210 mM GSH reduce form) 151105 1000 luTnsans wagld

polyvinyl poly pyrolidone (PVPP) 31131 0.002 N5U

Yy v ] 2 Y ' A a Y P
2. ‘1JﬂLLiJ’cNL!,ﬁ3ﬁﬁaZaWﬂﬁll"lx‘mualﬁa&@ﬂﬂﬂﬁﬂiﬂﬂﬂﬂ LUBUAASIDIALNI NTDINIY
9 [ . a Aaa o ! d‘ Y .
WIU1IUN 1a1uﬂaaﬂ micro tube YUIA1.5 HAAANT mmummmamﬂiaﬂﬂ l’l,‘]J centrifuge

a IR}

y 3 { 3
Yudreau157 18,000 501/ Nearail 4 osrwaied 15unal 4 wi

Q U

3. Jdvavaneagadiuladuunves (supematant) ldMaon micro tubevu1n 1.5

a aa = A o 4 9
yaaaniIontiaoa LW@?ﬂlﬂull“ﬁll!@ﬁlﬂﬂﬁﬁ uag ﬂqmulﬂﬂu-mﬁ- nsaelsd Iﬂﬂsl,“lf
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IATD spectrophotometer DI Hitachi 1 U200 34 Inoaauilasifn15ues Mackness t1aznme,

1983; Visetson, 1991
(9] [y} d o a
mfsmammmmau‘lmummﬂwy

:ll J o g @ L) a a 4
cluﬂ?iﬁﬂkl'lﬂiﬁﬁ fl]%Vl'lﬂ'li@li'Ji]'JﬂiSz’ﬂﬂlﬁluvl\c]fﬂ‘lfnﬁ'lﬂW‘H 2 “]fuﬂﬁ’t’] L'E]u]lC]ﬁJl,’t’]ﬁWIfJ

IS Loy ﬂgm"lﬂau-mﬁ- nsuaesd
[ 4
1. m3asiaeu lsdpamosa (esterase)

[ % 4 A,
mimammzﬂm@u%maﬁmmaﬁi%’ﬁ PNPA assay U094 Mackness AT AU
9 [ 1 4 1 Aaaa . ~ 9
(1983) Taalduanmsineu laliommersaazis sl §sen hydrolysis voaa1s 1%
A I R o
paranitrophenyl acetate (PNPA) Elﬁjlﬂaﬂullﬂlﬂu paranitrophenol %ﬂuﬁ 158 mﬁm NIN3
A3293AIAT4 spectrophotometer NANVIAAULEAT 400 U1 TUINAT ATIVIAAIRANAULAIVO

. | = A Aan v &
paranitrophenol Wuasazared@viaes Iaglasms aeil

9
1a0A reference U52NOUAY

- 0.1 M phosphate buffer 2900 luTnsang
- phosphate buffer + EDTA 50 lulnsans
- PNPA (substrate) 50 TuTasaas

9
oo sample Ysznouae

- 0.1 M phosphate buffer 2900 1ulnsans
- PNPA (substrate) 50 luTnsans
- enzyme (Nada lannuuasiuwa'ld) 50 luTnsans

Y] 4
2. mimamwLau”lcvuﬂgmllﬂau-mﬁ- ny e d (gluthsthione-s-transferase)

4 A '
ow'la37 GST 1935ve9 CDNB assay Y04 Booth ttazanie (1961) TaaldaTeg
spectrophotometer 1AMNEIAAULEAL 340 U1 TUILAT ATIVIAAIGANAULEIUDS monochloro-

1 4
nitrobenzene glutathione #41AA91A dichloronitrobenzene A1) ANITIUUITINAINY glutathione



= 4 . IS @ ' aaa @ =
e las] gluthsthione-s-transferase (GST) L‘]Ju@l’JLN‘]J@]ﬂifﬂ N13IANITAANAULAIVD

4 Aad (% dy
Ul GST 1335 fad

Y
1a0A reference U5ENOUAY

- 0.1 M phosphate buffer 1150 1ulnsans
- phosphate buffer + GSH reduced form 20 lulnsans
- CDNB (substrate) 10 luTnsdns

9
naoa sample Ysznoune
- 0.1 M phosphate buffer 1150 1uTnsans
- enzyme (Nada ldnnuuasuwalid) 20 1uTnsans

- CDNB (substrate) 50 Tulasans
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4 @ J o a
flTWﬁ 19 m'imammau"lmmmmﬂwy

d @ J o a @ 9
. ﬂ']ﬁllﬂLlﬂﬂﬂlﬁ@ﬁﬂﬂlﬂuqeﬁuﬂ']a']ﬂwy‘ﬂ']ﬂl!iJﬁQ'JuW'ﬁhbJ

. Lﬂ?@qi’]umumﬁm (centrifug)

o d o a Y :
fl N mimammau%nmawwy Tag Gl“l)’l,ﬂ“;f)ﬂ spectrophotometer
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asaaualsauluunasYumalsl

asvaevialdsauluuwasiunaldlag1935msvee Bradford assay Iaenisly
d' [ Y1 A [ Y d' o J =
1504 spectrophotometer 14M33A Taglsarganauuaumny 595 w1 lumas e llsau
d‘ Y = = [ [y o o a (% d‘ Yo [ A ng a
s lavlseuieunuseaueu lsniiatenerasnni lasuasanannisnsausia

v
Tae25Ns Aatl

9
1a0A reference U5NOUAY

- Bradford solution 5 Haaans

- 0.1 M phosphate buffer 0.5 Hanans
vaea sample 152n0UAIY

- Bradford solution 5 Haaans

- Sample (enzyme) 0.5 Uoaans

=2 < a Y A 33 a \ d‘ 1
msaneaNNuNBveImsaNAINNENS 3 ¥HaA ﬂ@!mﬁﬁﬂ"lﬂﬂ‘lﬂﬂ1?’i3~l1ﬂ!!a$ﬂ§ni‘l’ﬂﬂ

=

o I~ I a dy 9 .. o
mmslseumeunageuaNnul Uiy ( preliminary test ) TﬂﬂUWNWﬂﬂﬁﬂﬂ‘ﬁT
Y Y Ao ya ama [ I Y ]
ﬂ’JHJL‘lJiJ"’U‘LWWHGl‘ViﬁQWHQGWHEJ 50% (LC50 ) ﬂlﬂﬂﬂ'ﬁﬁ'ﬂﬂmﬂﬂﬂﬁNHlﬁa AR UBYNUN LS
o A ~ v Y ax A o o 9 R I )
walseR1ande ‘VIﬁﬂﬂﬂ’)ﬂ’)‘ﬁlﬂﬂ’)ﬂ‘ﬂﬂﬁWﬂﬁﬂﬂlluaﬁﬁuﬂaqu FaPoNs 1o UAINN
o 4 < a { [ Qg)/
asany IﬂfJ‘I/nﬂ"ITVIﬂﬁ@‘]JLﬁ’f)ﬁ?ﬂ’nm‘l]uWELﬁ’nglju “I/]ﬂﬁf]‘]JWWﬂ’J"I‘JJL%M%uﬂl@ﬂﬁﬁﬁﬂﬂﬂﬂ

v
1 [ =

awyialuranudududige uazgega Nlinaneonsimsaleveuuasi ilsdhmne
J 4 % 4 I { {o o A
(umsnaaesiiog FHetuTsq ilosnmiluuuasiilu pollinator NdAny luszuviing) uay
I a & g A A dy @ 9 A I ] 1 dy
nagauaANuuiyvelaraen Fatlulamisuassiumuinuseutaziludniwnny

Y
I a Y] v o
Wunsdudairld
1 I a dy ]
1. managsurmamanuluns luiasulsg
1 I~ a d? % 09.1’ o a 1] dg’ o
lumsnagauramanuduns lursru Issivduiumsnaass Iagd uiasu 153910

1Y y [ % Y o 4 a o o [ §
duasalasmaerdeslviru Tsauanautaziueon1n 1IN tagihmyuzdmsunagaun

[ Y
wiaazeaneeaniin Tnsasuih (munwi 20) ldmruzaz 20 41 mmihasadann
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3 9 ' o A S — 14 1 A
5111 Iva, waadesni uaznadszmaanenmIonld uwiu (spray) asuumsuz il
1 Y
Fulsalasmsuenmsanannududuaie Fuwaazngquanududuzl 3 61590 60§ Ao
Yy 9 ' a v ' A Yy Y o a
1 anudnduae 1 wilavesmsana Jadnassimizg 3dmuu udrdunangdnssumsae
9 4

Y v 9
e Tsandouiasniudaumameve g 24 uag 48 1 Tus Mntinimadoyain

ANTITHAM AR

A 3 a d%’ @
MAUN 20 ﬂ']i“l’lﬂﬁf]ﬂﬂ')'lulﬂuwysluW\‘]G]fuiiﬂ

1 I a
2. MmsnaaeuvamaNnuilunylularaea

E4
1 ] -4 a
mesgnimdealusvinaduriugudnarstszana 30 wudwas sugnilaraen

= a Y o < Y] dy 9 <3
Huwaenlseue 2-3 suaag Iﬂﬂslcﬁﬂ']'ﬂ'ﬁﬂa']fﬂﬁﬂgﬂ IUAY 2 UD LB aTIEY

9
14 Y

o { @ < ]
mﬂmﬁﬂﬂmﬂﬁtﬁﬂﬂa U1 treat ﬂ')ﬂﬁ'liﬁﬂﬂ"l]'lﬂi']ﬂﬁ'mulﬂa, maﬂﬁaﬂwm o §a

9 1

o 4 @ 1 4 a 1
Uszidanenanududuaiegiu luvia Tnaduiugudnardszunm 15 muaas Tngusa

=

v
aznquaANduIuZil 3 1590 60 A1 Ao 1 ANUTNTUAD 1 FiAveIETARATUTIUIUMT

Aeveelarfing 24 uag 48 $31u9 KIMINAIUNTINURNUNITNARDILUL completely

E4
v A

. . = Yy 9 ' [
randomized designs TaslANMIUTUA A UAIE
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2.1 t’f1§t’fﬁﬂi]'lﬂi1ﬂﬁ'lﬂulﬁa

ganuau (liauaslan)

ANUTUTUATATAI1INKa 11 0.010% wiv 151185 1 ml @911 3,000 ml

ANUTUTUATaiaI1nyIa 1va 0.015% wiv Tuilsu1as1 ml @911 3,000 ml

aNuTuTUmsanas N lva 0.020% wiylualsuias 1 ml @01i1 3,000 ml

ANuTuTUmsanas N lva 0.025% wiyv luasu1as 1 ml ¢691313,000 ml
@ < 9 [
22 ANANANINLAATIDENLN

- ganruan (luduaslame)
Y 9 Y] < 9 ] a 1 oy
- ANNENTUAsafANaaTieenl 0.1%wA 1141/51193 1 ml @911 3,000 ml
Y] < [l a 1 oy
- ANuENTUAsafAmNaaTieeni 0.2%w/Ay 11151193 1 ml @911 3,000 ml
@ < [ a 1 oy
- ANuNTUAsafAmNaaTieeni 0.3%wy 114151193 1 ml @911 3,000 ml

[ < ] a 1 3’
- AnuENTUAsafamaateeni 0.4%wsy 14151193 1 ml @911 3,000 ml
23 msafannnalszimanneg

- ganruan (luduaslame)
Y 9 [V o A a 1 31
- ANUNTUATENANALTZAIAAY 0.01%w/y 1511851 ml @011 3,000 ml
Y
- anuTuTuasatanalszA1an1e 0.02%w/v U105 1 ml #9111 3,000 ml
Y
- anuTutuasafanalszA1ane 0.03%w/v U105 1 ml 99111 3,000 ml

Y
- anuTuTuasadanalszA1anMe 0.04%w/v U105 1 ml 99111 3,000 ml

o o {1 o 73 o
H‘Uﬂ11/!'314ﬂ15§5]18"119\1ﬂﬁWﬁﬂﬂﬁ‘]ﬂ\?UﬁW 24 110 48 ‘]5'3111\1 ué’amtﬂmwummmﬁ
v
o o . a J
@l?ﬁlﬂl@\?ﬂﬁ?ﬁ@ﬂ NUUN LC50 IﬂﬁluW%}@ﬂJ"m%ﬁjﬂﬁllﬂﬁM Slgma plot 2000 LLEagAUNTIEN

homogeneous Tae19 1151054 SPSS version 13



v E4
mdi 21 msdealaaealugrsvinaduriugudnais 30 isudmas

v F
M 22 Mm3dnuIdasimimeveslaraealasldasanaaniisig 3 siia
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Hanaz3I015al

Wa

NAVRITITANADINNTIG 3 FIANDONINIANVBIUNAIIUNE 13T
1. HAYRIETANANNNYADOATNTABYDINUDULNAIIUNA 13T
% 1 A~ o [ 9
1.1 Waveamsananns v Ivaasnlesisuamsagveanuouuyaduma bl

H9aIanA 1NNV Inanaiad1835 soxhlet solution 1ae1% ethanol

I ) § o w o
Wudiiazats NNV 0,0.1, 0.2, 0.5, 1% wiv auday ldnadasinmsaiegvesriuen
uyadiuraliinan 24 92 7ua TAunfu 0, 22.22, 45.55, 56.67, 81.11% w/v AUEIAL 1AL
A v I ) o o DA ' W
e ldaniu 48 ¥ TuadasimsaevearueutyasTuna IIUA NN 0 , 24.44, 46.66,
57.77, 87.78% wiv U9 (A13199 1 1Az A1NN 23) FI9ATINMIAEUVDINUULLAITY

Wd‘ ] Q'J Y 9 d' (=) ] ] =
WA 1N 24 9 Tua TuaNUIUTUN 0.2 18 0.5 % wiv  IuHANNLANAIIDE19Y)

o v

o { 1 H o [ Yy 9 [ [
Hod A 95% aunaN 48 92 T138aT 1M ImennANUENIULANULANA 199813

o

sdAN 95%



m3ai 1 oasimsaevesiuenuNadiuma 1l + drubeuuuunasgiv vaenn lasues

] { Y 9 1 Y] o
afaInI AN IananuwuTua1anu el 24 uag 48 ¥ Tu4

Yy 9
ANUYNYUVDIET daTmMImeupInuouLadiuna il @
anavn (% wiv)
510114 1na : .
24 971349 48 %7 1319
(% w/v)
(1) a a
0.0 0.00 + 0.00 0.00+0.00
0.1 2222+694°" 24.44+5.09"
0.2 4555+ 6.94° 46.66 +5.77°
0.5 56.67 +6.67° 57.77+5.09°
1.0 81.11 +6.94 ¢ 87.78 £839°¢

9 J
Y yganruan (nau)
2 ! d’ . . v = A % :ll = 1 o
AunaeE SD, n =30, CRD with 3 replicates, 83 Mmiounu lutuIATANUIANA1INY

Neanan P=0.05, Duncan Multiple Range Test
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100 +
90 ~
80
70
60 -
50 +
40 +
30 +
20 ~
10 +

(%)

blokplakpiolgtdl

o

Control 0.1 0.2 0.5 1.0

—e—24hr —=— 48 hr ANMLANAY ( Yow/v )

MNA 23 eIt uLuadiupa 1 vasnn lasumsadiarenuansnma lva

N¥1917a1 24 ¥ 109 1ae 48 ¥ 1ug
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[ I a @ 1w A L 4
szauanuiluibvesmsanaang e lvadedasimsaeh 50 losidua (LC,)

vosruauuNasiuwalil nmsIiansanaainsinrie Inangienan 24 ¥11ue maums

. Y 1w ' < - A - Y
regression 1AIMIAY y = 15.28 + 71.75x unua y (Hwtlesiduamsaef 50 iosiiua vz '1a

1 A g Yy 9 [ Y A )

a1 x Milupnudndulussan Le, iy 0.48 % w/v 1azNFIaa1 48 52 19 ¥Iduns

X Y 1w ' J Jd 7 A -4 v
regression MWAY y = 15.48 + 77.37x unua y Wulesidudnisaten 50 iwesidud a2 1d

A1 LC,, N1 0.45 % w/v

~ o o v /3 o ¥ o
M319N 2 ﬂmsmﬁmmmwuammamuNallam 50 L‘]J?JiL"])"L!G]Iﬂﬂi%ﬁﬁﬁﬂﬂﬁnﬂi"mﬂﬁqﬁa

HAZAANNS regression 1WTaUNeun U U081 24 1Az 48 F21N9

a1 (1 1u9) AUM3 regression’” a1Lc,, P
24 y = 1528 + 71.75x 0.48 0.86
48 y = 1548 +77.37x 0.45 0.88

S I o Y] [ [
“ &@uMT regression YouesiFudmsmevesrusumasiuna liinnms ldsuasanan
51114 lvia
A S I 4 Yy 9 v
X A9 Lﬂﬂil“]ﬁu@]ﬂ')TNLﬂlﬂJﬂluﬂl@ﬁﬁTﬁﬁﬂﬂﬁnﬂi"lﬂﬁﬁulﬁa
A S I 4 1Y 9
Y A9 L‘]JﬂiL%’u@ﬂTi@ﬂﬂ“U@Qﬂu@ulmaQ’JuNﬁllll
@ LC,, ﬁ ® the median lethal concentration

3) 2 A LY Aa 4 v A . . . P P
T Ao maudszansmsaaaule (Coefficient Determination) vout)osFuaAnNITAY
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@ < T <3 1Y
1.2 Wﬁ"llf‘]\iﬁ']ﬁﬁﬂﬂﬁ]']ﬂ!llaﬂf!}ﬂfﬁ’iiﬂ@]i’)LTJf]‘3}!,%'1!ﬁﬂ?i@]?ﬂﬂl@ﬁﬁu@uumaﬂfluNalllgl}

4 ) [ < VA A . : <
erhesafannuanseninanadie3s soxhlet solution %1% ethanol 11114
Siazae Tasldanududu 0,2, 3, 4 1ag 5% wiy aua1dy AHAsATINTABUDINUDU
uyadiuralinnar 24 92 Tua TAunfY 0, 17.78, 42.22, 73.33, 89.89% w/v ANEIAL 1AL
A 9 I ) o @ Y " W
e ldnanily 48 1 TuedasimsaevanueuLyaIuma 19NAUNIAV0, 18.89, 47.78, 75.55,
95.56% w/v ANEIAU (113199 2 LazNNN 24) FI8aT1MIaevarLeuuNadiunalin

F291781 24 %2 Tuanaz 329819 48 1 Tug NAANUTLTUTEATINTA1BNTANNUANAIIOE1S

'
IS v =

Wednn 95%

M3190 3 dasimMsmevesrueunNasiuma il + drwdessvumasgiundnnldsuans

o 3 v A Yy Y 1 o o
ﬁﬂﬂi]"|ﬂmaﬂuawummmmmuwﬂu“lunm 24 11ay 48611’3111@

y 3 o eI InuouLadIuna 1l
ANUTUTUVIANTANADIN

f 0
IR (% wiv)

0 o o

(% wiv) 24§79 48 $1 7319
0" 0.00 = 0.0 0° 0.00+0.00"
2 17.78 + 3.85" 18.89 +5.09"
3 42.22 +10.18° 4778 £5.09°¢
4 73.33 + 10.00" 7555+ 10.72°
5 88.89+6.94° 95.56 +5.09°

v 4
D ganruau (hnaw)
2) J d' . . [ d‘ = % 09/’ s 1 [
AunAeE SD, n = 30, CRD with 3 replicates, 8nb3Mrilounulunuiadinnuuanaiani

neanan P=0.05, Duncan Multiple Range Test
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100

(%)

80
60 -

40 ~

dn91n1908

20

Control 2 3 4 5

—e—24hr —=— 48 hr ANuLziNgY (%wlv )

4 [ o @ o (% <} ]
cﬂTWﬁ 24 ﬂ@]31ﬂ’]§ﬁ1ﬂﬂl@\1ﬂu’ﬂuuua\13uWaulfl} ﬁa\iﬂ’]ﬂuli‘?ljiﬂﬁ'lﬁﬁﬂ@ﬁﬂWUﬂWﬂLNﬁ@ﬁ@ﬂWH’]

N¥199a1 24 %2 134 taz 48 ¥ 1ug
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I a [ < 9 LY ~ s I 4
HanNuIuNyYeINIaniaNNAAT 081NN INTAEN 50 1asIdud (LC, )
@ @ I ] {1 )
voenueuunasiunalll vinmsliesanannwaaioerntinnyianat 24 %3 Tus maums
. Y 1w 1 < - ~ - ]
regression 1AIMIAY y = -8.11 + 18.77x unua1 y iunlesisudanisaien 50 wesidud vz 14
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MIvulosFuamInesse = (x-y) x 100

(100-y)
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2. MIUNATIH esterase 1A8IT PNPA assay Y99 Mackness Lazame (1983)
Paranitrophenol product = OD/min x 58.8235 X total volume assay (ml)
] . Aw Y A 9 a q ¥
UNUA1 OD/min NialAvnaTes spectrophotometer 7138 A wazdSumsiunly
a L
AUATIZH U 1 cuvette = 3.0 ml
& a v WY
aviiy YSnauen loindald = A x 58.8235x3
a d a
3. MIIATIZH glutathione-s-transferase 1835 CDNB assay Y04 Booth HazAdig

CDNB product = (OD/min x 1.316) / (9.6 x 1000 n mole)

1 . {0 9 . 9
UNUA1 OD/min NialAvinaTes spectrophotometer 9178 C

aztiu Usunanenlainda'ld = C x 1.316/ 9.6 x 1000 n mole
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4.1 phoaphate Buffer

0.1 M KH,PO, (Potassium dihydrothiophosphate : M.W = 136.09) wTon g

KH,PO, 13.609 n3u udu@uinau 1,000 Jaaans

4.2 stock EDTA (1ImM EDTA)
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1 mM EDTA (Ethyline Dibromide Triacetic acid : M.W = 452.24) 9380 1AsNITH

EDTA 91179 0.45224 n51 1@81H1NAY 1,000 Haaans
4.3 phosphate buffer with EDTA

11 stock ImM EDTA @58091099 4.2 $117u 1 Haans tuaalu 0.1 M

phosphate buffer US31105 1,000 Haaans auliansazaradniu
4.4 phosphate buffer with GST reduced form

105e1 1A% GST reduced form USH1aL 0.15 nTu anasly phosphate buffer

151103 50 Haaaasauliarsazareauniue
4.5 0.12 M PNPA (paraNitroPhenylAcetate)

= ] a [ a a J
w3ou Iaede PNPA U5u1m 0.1 5w ué/ammﬂu wnaivansooea 100 %

1511013 5 Haaans AuIUEITazA N

4.6 150 mM CDNB (chloroDiNitroBenzene)

w3onTaeds CDNB USua 0.152 n5u udnduaslu rofiaeanooood 100 %

1511013 5 Haaans AuaUETazaIdNU
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47 asazane Bradford (14 1lumsmanTalsan)

%4 Coomassie Brilliant Blue R250 100 Jaansu uduanlu enuea 95% $117u

9 Y v
50 yaanag LLéI’JLGHJ 85% H3PO4 911U 100 Waans mﬂﬁ’ummﬁmﬁuiﬁ’ﬂiu 1000 yaanag
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