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N3ANANNNINUNY (Capsicum frutescens L.) 1umsnannuaIsadei1IIng (Sitophilus zeamais Motschulsky)

Chili extracts (Capsicum frutescens L.) for the control of corn weevil (Sitophilus zeamais Motschulsky)
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Abstract
Chilli (Capsicum frutescens L.) seeds were extracted by Soxhlet’s extraction using ethanol as a solvent system at
70 oC for 8 hours. The extracts was compared with the water stirring soaking method using water as a solvent at 25 t2 oC for
24 hours. Both extracts were trailed with adult corn weevils (Sitophilus zeamais Motschulsky) by the impregnated filter paper
method against various extract concentrations. The weevils showed LC, (24 hours) ca. 7.38%w/w (Y = 11.44 + 5.22X) for the
extracts from ethanolic Soxhlet’s compared to 10.33%w/w (Y = 4.11 + 4.44X) for the extracts from with the water stirring
soaking method. The in vitro enzyme studies showed indicated of 2 folds reduced esterase and glutathione-S-transferase. The

inhibition revealed that the two enzyme systems may posses some roles in detoxification mechanisms in this weevil.
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Uszmanedmnihmsisnemanyasdunludszmelaignn 40,000 dudedl ﬁmﬂumﬁmmwﬁué’m
1@ (Annonemous, 1986) fcmﬁy‘vmmimymmdn{ﬁﬁmﬂ%’hﬂ"lajgﬂéfammwﬁﬂﬁmmi ﬂzﬁmﬁqﬂmm@hm
mnmﬂ'lajdwwgﬂuﬁmﬂf’{wmamimym marluioudedunadon msaduanudumulunuasdag iy souidans
mmuﬂumiwammmymﬂsma (MIIgNA HazgIna, 2540) ASUIAFINITINYAT NTUTUATUNITINEAT
WHTINOIRBINEATAEAS TIUTITOT AT AN AT llmanﬂummsﬁﬂymuﬂunmﬂﬂvmiﬁﬁmwmwmﬂu
mmaﬂ“lvmmﬂymﬂs TaofinssasaAanns 19 AENIMIINDAT #a139UAUIUURAATT ARAINAZIAT TITAT
manAnEeIMN Weuunfiie uaz Iddeudosiothmdnmmainmameuna Ao EAINg (Banasit, 1993)

u@iaEhﬂﬁﬁmm%ﬂmsﬁaﬂdwaﬁaﬁ'@aaﬁa%yaﬁyugmaﬁuauu?)ﬂmn nfinyasnsszsensuma Tulad
mani Fovziiulgandravmaiudiasivmanyasfandiuun Ty linfaoumlamdwinaaniuaien 14imssased
luda'lidn31 10 3 (Visetson and Milne, 2001) uawmamfmfmmsﬁﬁNmmmm‘wmmaqﬁmwmmmm‘lmwmuﬂu
5idn31 500 wialuilagiiu (Visetson, 2001) llmammﬂummﬂmﬂaummmawﬂuwawamnwsﬂﬁmm vAunadoni
ﬂixajwmﬂm"lﬂ (Visetson et al, 2001) «mawam/immsmummmumnﬂ'lmuwaﬂszﬂwﬂuzsmuumﬁ@guazms
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Tagnu1a19939912 INA (Sitophilus zeamais  Motschulsky) HAAIAINAIUNIUADANT phosphine UL
organophosphates 119%1IA (WSANE, 2541) u,awmmmmwmmawuﬂuamwafmfnwamamwmn”lﬂawniwa ERBLIER
917818 (Chankaewmanee, 1997) GINm“l,vrmsawwa@mNwugm‘m“luuummmmmumummuﬂizmﬂaan"lﬂmma
siiaRerTuluisdun fdivgvesznadndae suhutedumsvzasnsatrsnudnmulumaumai sufudes
aams 1¥asiaiifonsadanan $935msednilaivzaams asniidems 1¥asasanniiy deietuiuaisiitinade
nalavanexiialuuuas qmnﬂmmmasnmmmumu‘lﬂmﬂ (Visetson and Chuchouy, 1999)

ﬁmi‘umwu@uwmwmsﬁﬂ@mmmm waziuAniieen1 (Nawanich, 1999) mmsam%ﬂmwuﬂu%amm
udiloannansafansaeaiiodiss ﬂ’t’)‘U"’U’fNﬁﬁW‘H asarone L1A% annonine ATNA1AL fcmmamwﬂmﬂﬂﬂmmﬂuwyluma
mucus membrane TudnSiaoagu Gl,umiﬁaﬁmﬁmﬁanﬂmwyuaﬂﬂuammaﬂau LU msaﬂﬂmnwsnﬁuwu Gty
nanaamsnyasi 1903 Inaludialse 15 uiitians capsaicin mmmmmeu ua 1¥naA1n19In¥uINg (Sukrasno and
Yeoman, 1993) Uz gmsdueyyaddaz lusrame immmiaummﬁmmmmwmmﬂ‘ﬂLﬁamwuﬂ (Cichewich and Thorpe,
1996) wonmnfdaliaadlums lauwaalu Tsaufunesiia Tﬂﬂuﬁmmmmﬂ%mﬂﬂmuuman‘lmuawnmmzmaaﬂ
mslfuwnamm@“lwunms'lﬂ (qudud, 2540) Tumsisonsaiinaldtimamaanumiuiy (LD,,) nnmsldensanan
waﬂwu (Capsicum  fiutescens L.) mmmamwniww FIUDIMITANBITE ﬂmau'lcmmmawymu esterase LAY
Glutathione-S-transferase fit/asuuialy mmwmﬂuummﬂumswﬁummiﬁnﬂu“lwuﬂmqumahlﬂcluamﬂ@]

gnsainaziims

Wn3Esdieadn Tna (Sitophilus zeamais Motschulsky) ﬁ'lﬁ'mnﬂmﬁauazéfmﬁmm nsuAMMIINEAT i
aamgll 25 °¢ Taglddnas100 ndu Tdluvaufivma 250 cc ndalddrnaedning 0.5 nfu iimsiaeslaedauas
5M159849 Visetson (1991) ﬁmﬁm‘%ﬂuw?ﬂﬁ{wg nazuaazideanounNeenitudeIa I dauﬁwﬁqﬁwmﬁaﬁmmuwﬁﬁz
24 #1Tua luvazidnarunilaimsafauu Ethanolic Soxhlet’s extractions 71 70 *C Wunan 8 #11ua nevazimelfurda
1y freeze dried nouljauasnnundu Tasaaulasifn13ues Leckprayoon taganiy (1999) TRVt BTG 1 SRREE
$11Ine nageusnsIMsneudUe oA LD,, 1ne35M5 impregnated filter paper Inaldareniizeguaz 20 @1 Tag
ﬂmzﬂawﬁmiﬁum Collins (1987) uau Abbott (1957)

%1ﬂuu1/1”mmnﬂa’aquﬂmwammmia@mﬂmﬂmmmmumm Mmanaaevlfiserveaeu lmiviateiy
esterase 11A% glutathione-S-transferase Taoaauiladi5n15ue9 Meckness HAazAME (1978) 1Az Kotze (1988) muddy Taely
mmmmﬂu Paramtrophenyl acetate (PNPA) 1ai¢ Chlorodinitrobenzene (CDNB) Lwaﬂmimqmmawmums hydrolys1s
V04 esterase 11 phase 1 1 uag M3 conjugation U839 GSH-S-transferase Tu phase 1/] 2 MUAIAL mnuummnmﬁ Wna
A0AMNANULIU4 Finney (1957)

wanazyInsal

nnnsAnEIEaTiinIRavednIng 18ndeq stereo microscope WUEI90IT 1 Tnav 1S
narlumsitange¥3adszna 174.16 $u Tufitez ey sz 4.52 5u dauluonueu Faflog 4 w0y 014
namiaszezazdszana 57 Yo wagludnuddszina 5 Ju ﬁ]1nﬂgu%mﬂuizazﬁmaumﬁqaﬁeﬁmﬁu%’aéﬁa“l%'nm
sz 139.52 Ju Tasiidaduazdafioaziinnuenvesiieiyd liuandedummin uaghnlszanseziidaduvesdg
wagdutedly 1:1 (Table 1)

mﬂmﬂ%ﬁﬁﬁﬁ@mﬂW?ﬂ%ﬂHﬁ@ﬁfﬁmﬁﬁ@ﬁﬁﬂIﬂ81%}1::‘1Lm$m'5ﬁ1 ethanolic Soxhlet’s extractions NAADLLLI
impregnated filter paper wuasfianaldlimalunssisadicnsdinanlusaniimaiy Taoi3Ensafagioih 9
LD, 1'7; 12 1ag 24 Gi?ﬂmﬁju 46.71%w/w (Y = 0.66 + 1.05X) uag 10.33%w/w (Y = 4.11 + 4.44) muﬁwﬁﬂummzﬁ asana
21735M3 ethanolic Soxhlet’s extraction 11 LD,, #i 12 tas 24 Faluadu 22.44%wiw (Y = 0.5 + 2.25X) uaz 7. 38%w/w
(Y = 11.45 + 5.22X) @d1ay amwmmgﬂuwmmuuGhimmmmuwyuaammﬁﬁnﬂmﬂﬁwmmmamqmwm Ex
uaads1 LD, 1szunal 220 ppm Azadirachtin (Visetson, 2001) uafimlndideasuasanannwaarioonidedsans
$Tua Fal¥manuiufisfdszana 10-25%wiv (Nawanich ef al., 2001) ugod1elsAamuiiioN1sanINgT correlation
118 correlation of determination U&INUIAITANANIAITAG ethanolic Soxhlet’s extraction 3¢ 1HAdanan luuana1ean
msaralasTsms i (Table 2 uaz 3) Fuuihhdunatias capsaicin W19eTiAQEUTATUANA1N1INAT rotenone 910
wia'lva (Visetson and Milne, 2001) @15 Azadirachtin 910&<IA1 (Visetson, 2001) @13 curcumin L8 Eupathal91n NP
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a0 (Visctson ef al,. 2001) 3IUDIENT selinadien 9N H MY (Visetson et al,. 2002) Faznuhasdanarmaniioz i
ﬂﬁ:ﬁwﬁquafﬁumﬂmiaﬁﬂiﬂﬁ%mi Soxhlet’s extraction W13 11813 capsaicin ifumsfimyazatw hifinadogumgi
fiiutu nazerwezihnly &3 ninzdumsiit Hbond ﬁmfﬂéfmﬂﬂmwwaénﬁlu‘iﬁqmwgﬁﬂnﬁ
mnmsﬁﬁaqﬁiaﬂmﬂmi“l%’fmﬁﬁmwia ﬂfﬁﬂ‘ﬁ‘ﬂ’J111!,5I§J}3J519J}u6u€]dﬁ1‘5ﬁﬁ’ﬂﬁl,!,ﬁﬂ¢hﬁﬁu "lﬂmﬂﬁﬁ?mmu”lmﬁ
mmawwmﬂmﬂa esterase 1192 GSH-S-transferase W131ensafaii ldnnnsafaniaesiimsszmiorhseduen la]
Tuszozusnuazdudsnsiaveaen laliflomuanududuveanis lusanilndifoaiu Tasfiiosanoinms 9as
paramtrophenyl acetate WU paranitrophenol w"lmmﬁumumi hydrolysis UDY esterase ANAINUANUY UV UVDIENTANA
nnthuazmsiasal@ain ethanolic Soxhlet’s extraction Taeliim regression 111 —0.88 waz —0.62 awdey Tuvaizding
¥ @15 CDNB 3eiia conjugated products Tagudaan regression W —0.7 18 —0.85 MUAIAY (Table 4 LAE 5) uped1alsn
awsznynmsinsasalugananududuiinniy %zﬁwaﬁﬂﬁ'ﬂﬁﬁ?ﬂwmmu"lcnﬁﬁaﬁmaﬂmsfluﬂ?mmﬁa 2 1m
Furiduuilumsanunumsumeaduvedieviaiiag uazﬂa'lﬂf:ﬁmmﬂuﬂallﬂﬁﬁwﬁﬂﬁﬁﬂﬁlﬁﬂmmw Hazan
msanasveuey lmiaaosiieg nalntaaesfinuidnsnldounadlii deiufunalnndnfiuuaseziinisiaeis
Y8915 alleochemical  Fasinnuiilounasl@svarsudantaen Tasmmzive msiuuaialu lidune udnsiivziia
ﬂlmumimﬁmﬁm?amiéTugﬁﬁuﬁﬁuﬁu%ﬁmmmma mﬁﬂmaummﬁﬂﬁ'w (Yu, 1983; 1984) ﬁﬁﬁlWih"Uﬂ’Juﬂﬁ
Sudans mmumiawmumigmmuaacnm;mmw‘lﬂuwyawu (activation) Tuvazfimamilenig mmmmmumi
zmmmammmmmﬂanﬂaawﬂﬁmﬂwm”lmmsa ma'l@m!,a “fiqnifiag (detox1ﬁcat10n) mmummﬂﬂmﬂwsﬂu
e luszozusnvesmatymsafavzAavuIumI eI uEn e memnmmmmumifmﬂmmm naaalyd
IHuMsIRAES intermediate 1509 92513 redistribution 187 Tuvaiziiszezaon intermediate fifnduzRamsaza
wnvuRadiuasiudeuyaues Taefians intermediate 101992 1151RIY allosteric sites Voo laxifaana usognalss
muwu s asanniisudazaiadlina lnfiuand i wumsafannazaiidediada winalumsdudaluszdu
L GRTGE i ﬁmﬁﬁ?uc] fnuﬁflﬁ’uummﬂsluﬁﬁﬂ (Visetson, 2001) dotow laxiiarousiemnsaiio Lﬁ?ilim%(hﬂ”l%’
synsergists LU Trlphenyl phosphate ua” dlethyl maleate AMWITN1TVDY Raffa LOALAME (1985) mam“lmau“lwmwmuiu
i AULTNY mmmmmmuuuﬂﬂaumm cwa s iasadaildinaludasaumduduiicias Faeiilda LD,, aAad
mn’n 2%w/w uaeealsfay mimammﬂ’mu enzyme purification TagA%n13 ion exchange chromatography 9% L“ﬂu’a‘ﬁm’i
ﬂmm'iawmummmmu“lﬂ (Visetson and Milne, 2001) uaﬂmﬂuma34ammnummzﬁuwﬂuﬁumam Aoz
auiiumslueunaae 11l (Ecobichon, 1992) mmnﬂ,wwm‘Tnﬂnu%mmﬂaaﬂnaslumﬂ%ﬁﬁﬁﬂﬂmﬂwmwuu

Tablel Developmental of Sitophilus zeamaise Motschulsky showing average length £ SD (mm) and ranges (n = 25).

Developmental stage Average length £ SD Ranges
Egg 452%0.72 4-6
Larvae stage
1" 6.04 +0.34 5-7
2 7.08 £0.56 6-8
3¢ 556 X057 5-7
4" 6.52 049 6-7
Pupa 536 £0.48 5-6
Adult 139.52 £ 12.40 100-148
Life cycle 174.16 £ 12.39 136-182

Sex ratio - 1:1
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Table 2 Linear regression (LC,,) showing correlation (r) and correlation of determination [rz] of adults Sitophilus zeamaise
Motschulsky against 2 types of chilli extracts after 12 and 24 hours exposure.

Type of extracts :

Hours after exposure

12

24

Water

Ethanolic Soxhlet’s

Y =0.66 + 1.05X (46.71b)

(0.80), [0.64]

Y =-0.50 +2.25X (22.44b)

0.93,0.88

Y =4.11 + 4.44X(10.32a)

(0.83), [0.68]

Y =11.45 +5.22X(7.38a)

0.69, 0.48

percentage mortality from 5 replicates each of 20 beetles from impregnated filter method.

percentage yield from original materials.

means followed by the same letter within the same row are not significantly different, P<0.05.

Linear regression equations and correlation coefficient (r) and correlation of determination (rz) from percentage mortality against chilli concentrations, X stands

for percent chilli concentrations, Y for percentage mortality of the beetles

Table 3 Detoxification enzyme activities' & SD of adults Sitophilus zeamais Motschulsky against various concentrations of

water-chilli extracts after 24 hours exposure.

Extract concentrations (%)

Enzyme activitys’4 (n mol product/min/mg protein)

Paranitrophenol Glutathione conjugated (x 10°)
Control 1847 £ 023" 0.40 £0.19°
2 31.71 % 1.88° 213+ 035°
4 29.54 +2.45% 1.90 %+ 0.29"
6 23.95 % 5.30" 1.77 £ 0.38"
8 18.66 £ 2.98° 113+ 0.64"
10 14.43 £ 3.09° 1.00 £ 0.34"
Linear regression Y =37.29 +2.27X Y =2.50+0.75X
R r -088, 0.77 -0.70, 0.49

' means followed by the same letter within the same row are not significantly different, P<0.05.

: phosphate buffer pH 7.5 as an homogenizing buffer contaning KH,PO,, I mM EDTA and 10 mM GSH reduced form. PNPA and CDNB as substrates for
esterase and glutathione-S-transferase respectively measuring at 400 and 340 nm, respectively.
Linear regression equations and correlation coefficient (r) and correlation of determination (r’) from percentage mortality against chilli concentrations, X stands

for percent chilli concentrations, Y for enzyme activity.

Table 4 Detoxification enzyme activities '+ SD of adults Sitophilus zeamais Motschulsky against various concentrations of

ethanolic Soxhlet extracts of chilli after 24 hours exposure.

extract concentrations

Detoxification enzyme activitys'4 (n mol product/min/mg protein)

Paranitrophenol product

Glutathione conjugated product(x 10

Control 18.86 £ 1.7¢' 0.77 £ 0.32°

2 4224+ 1232° 241%0.17°

4 3531+ 10.55" 2.00 & 0.32"

6 31.17 £9.18% 1.77 % 0.00°

8 27.80 £ 7.49" 1.50 £0.19"

10 19.43 + 4.99° 1.04 £ 0.46"

Linear regression Y =47.13 +2.65X Y =2.71+0.16X

LT -0.62, 0.39 -0.85, 0.72

means followed by the same letter within the same row are not significantly different, P<0.05.
phosphate buffer pH 7.5 as an homogenizing buffer contaning KH,PO,, I mM EDTA and 10 mM GSH reduced form. PNPA and CDNB as substrates for
esterase and glutathione-S-transferase respectively measuring at 400 and 340 nm, respectively.
Linear regression equations and correlation coefficient (r) and correlation of determination (r") from percentage mortality against chilli concentrations, X stands

for percent chilli concentrations, Y for enzyme activity.
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