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Abstract

Saabseua (Eupatorium odorata) is a weed that has many biological activities.
Therefore, this research was interested in the extraction method and its application for
larvicidal (3 and 4™ instar larvae) and repellent activities against Aedes aegypti, Culex
quinquefasciatus and Anopheles dirus B. The leaf, stem and root parts of £. odorata were
extracted by using water, ethanol and methanol as solvents. The results showed the yield
of crude extract from leaf by methanol was 29.19+2.71 %, which was significantly higher
than other solvents. Moreover, the yield of essential oil extracted from leaf (0.25+0.015 %)
was significantly higher than from the stem and root. The crude extract from the ethanol
root extract exhibited moderate larvicidal activity against Anopheles dirus B and Cx.
quinquefasciatus. While, the crude extract from leaf by methanol found high tannins and
saponins which demonstrated moderate repellent activity against Cx. quinquefasciatus.
The essential oil extracted from leaf showed moderate larvicidal activity against
Anopheles dirus B. However, the protection times of essential oil extracted from leaf at
the concentration of 0.60 mg/cm?” of skin was 107.67 + 3.72, 95.00+3.28 and 83.0+3.16 min
against Cx. quinquefasciatus, An. dirus B and Ae. aegypti, respectively. The main
components of essential oil extracted from leaf was caryophyllene oxide, t-muurolol and
humulene epoxide; these components are suitable for development of the natural

repellent product.

Keywords: Fupatorium odorata, Larvicidal Activity, Repellent Activity, Crude Extract,
Essential Oil
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230 pAwalliod way 4 asAwaliuanauil Detector Ao Model 5973 Inert Tuia Helium
Wumfrnudy 11.01 Yeussnsinislua 1.2 Tadansdeund uavanuvile 40 wuiunsee
a = PN = = a Al = W A aa =
il gaumgilunisda 230 esewaloa Ysunsildlunisdamiidu 0.1 faddns lnowloy

1%

asara1emeode 1 1Wesidus lu n-Hexane fsA Split Ratio NomsdIu 20:1

8. N1IATITHHNANIEDN
Ansrgiteyalaeldlusunsudniagy wWiednsieianuwdsusiu (Analysis of
Variance) waziSouisuanaaslay 35 LDS Test Asgsumnudoy 95 wasiiua

NAN15I8

1. NSENAANSENANRYIVEIULHD
INHANTTANAATIALITNTUTNINNAIVYINY 3 dIU Ad TU AU WazIIN NanneIeFl
Yazane 3 ¥Ua Ao U1 Levuea 95 WosWud war wviuea nuil arsadianeiruainlull
wWoesiudnandnunnindiuadunazsinainnisanamesvinasatens 3 vinegeiidodrAynis
adf wanunasananetvanlunaiafigsynazatenIusaliile s udnananasanawiAy
(DY) 901 & @ 13 1 Ao o W aa [y
29.19+2.71 snnnidvinazatsiinazioniuea 95 WesWudeslidudAynisedia arsataneiu
IMNaFULazIINNanafIsLr s udNaNEnuINNIINISATARe@IYINazatgenIuea 95

o w a

Woesldurlaviumueasssideddymieeia fannsed 1
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151991 1 WSeusulesiudnananannnisainalsanane1uannlu 819U LarsInaluLde
FIEN1SHIN NFIVINaTaty 3 FiA

Plant Parts Solvents Yield (% w/w)

Leaf Water 19.49+0.68"
Ethanol 19.64+1.08"

Methanol 29.19+2.71™

Stem Water 11.0410.23BC
Ethanol 6.2510.15Be

Methanol 8.89J_r0.15Bd

Root Water 9.0410.58COI
Ethanol 4.43+0.30"

Methanol 6.70+0.30"

'
U o w aaa

wunewie: IdvddgynisadffissduanuGedu 95 Wesitud (Alpha = 0.05) Tngldadid LSD Tnasadnus
Ruilugssufisuanuuanaisussaadesyninsdiuvesiiy; dmonusiuiianiussuiiisy
ANLLANGNNTBIARAETEITinuadvhazanslaeltaia LSD

2. @nsannunNunaNsEIMEaIULEe

nnNsEEuvesaIude tewn Tu 818U warsInundueie Water Distillation wu
Inmsadmhduvenssmvenntuaudelinandngafigavindu 0.25+0.015 Wesdud sosamunfe
A9 1arsIn Wwindu 0.16+0.017 wag 0.002+0.001 1asud (v/w) a1uasu (a15199 2)

A1597 2 WasWudnananinduneuseieanlu a1du waz SInauLde

Plant Parts Yield (% v/w)
Leaf 0.25+0.015
Stem 0.16+0.017
Root 0.002+0.001
qw%(miﬁﬁmgmfmqLLaxmﬂa'qaﬂuaqmiaﬁwmuuaz SDU Res. J. 10 (3): Sep-Dec 2017
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3. qumﬂﬁLﬁmﬁwmmsaﬁ'ﬂmw
mﬂmﬁmwaa‘qumymiLﬁaaé’waamsaﬁwmumuL?ﬁaﬁaﬁmﬁwﬁaﬁwazma i
vuea 95 Wesdud wazwmuea 9nlu §1du wazsn wuiasiinuluaudeusunaunnie
Tannins 89aanA® Flavonoids way Saponins dsansafavenuiinuansia 3 wia fe asain
MeURETAINTINaTUEe ansatave1uiinua1sie Tannins way Saponins Ao @nsafnnEURIY
nueakazLeaInluauide wians Alkaloids szwuUSinasnnideatndieeniueasinly
audewiiiu (ms1eft 3)

M15°991 3 ngnwiedilesduvesaisataneiusiediitazats U1 leviuea 95 Wesldud uaz
WNIWRAIINIY SR waE TINATUED

Plant Parts Solvents Alkaloids Saponins Tannins Flavonoids

Leaf Water + - ++ ++
Ethanol ++ ++ ++ +
Methanol + ++ ++ +

Stem Water + + ++ ++
Ethanol + + + +
Methanol + = + -

Root Water + ++ ++ ++
Ethanol + - + +

Methanol + + + 4

nuewe: + = dUinadey; ++ = JUTinaiunans; +++ = JUTasnn

4. quissnsatavenuauidadenissingningsuasldes
4.1 gudensadaneuauidadenissingnings
mﬂmaﬂwﬁﬂmqméiumwhgmquqmsﬁm Ae. aegypti  8331A1%Y
Cx. quinquefasciatus wagganuuaas An. dirus B meldviosufiRnisvesansataneuiiatnde
¥ temuea 95 Weddud waswmueannlu S wezsnvesauderinrudiduvesasain
“Y1U 500 Way 1000 ppm WUAITARARYIUAMNLNTY 500 ppm ﬁﬁqwéﬁﬂgﬂﬁﬂqaﬁuﬂém
An. dirus B 16 100 wWosdud nelunamuu 24 Hlus Taelsken LC_ yosnsaralumssngmings
ﬁqwémuﬂmﬂum'ﬁszhsgqﬁuﬂém An. dirus B \iasanliien LC,, wirfu Ao 396.78 ppm Wy
A5aNANEIURIBLENIUDA 95 LWasEud 9nlu 81AU wagsINEIULEe wazaSaNANeIUAIY

wnueaINAAUEUEe dmTugnsiignungssimgy Cx quinquefasciatus Wui1 ansaANey

SDU Res. J. 10 (3): Sep-Dec 2017 B gunsnsidngningeuaznslagevatansaineuuas
ihifuvensziveaudesogeaet gesiangy uazgdiuldes
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Feomueaansnaudedgvsshgnihgsldlussiuuiunas (397.09 ppm) (151 4 uaz 5)
Mnuansnaestiviiiuinansatnaudeiiussansamlumsridngnihgausazdialdumndadiu
Juifu slindrhazatouazdruvesaudedililunisade arsafaneruiifiqnisigdlitieie
ansaftaveuiiatadaeionuealuii 3 dauvesiie

A39fl 4 Wesiudnismevesgnunasanetu Ae. aegypti gninessieney Cx. quinquefasciatus
waggniesiulass An. dirus B annsliansafavervanudoilunaiuiu 24 way

)t
48 YL
Plant Extraction ER—— Ae. aegypti Cx. quinquefasciatus An. dirus B
Part Solvent ( N Mortality (%) Mortality (%) Mortality (%)
arts olvents ppm
24 h 48 h 24 h 48 h 24 h 48 h
Leaf | Water 500 0.00+0.00" 0.00+0.00° 0.00+0.00 0.00£0.00" 0.00+0.00" 0.00:0.00"
1000 0.000.00 0.00+0.00° 0.00+0.00 0.00£0.00" 0.00+0.00° 0.00+0.00"
Ethanol 500 0.000.00° 0.00+0.00° 0.00£0.00 0.00£0.00" 100.00+0.00° 100.00+0.00°
1000 0.00+0.00 0.00+0.00° 0.00+0.00 0.00£0.00" 100.00+0.00° 100.00+0.00°
Methanol 500 0.000.00° 0.00+0.00° 0.00+0.00 0.00£0.00" 51.70+2.89 51.70+2.89
1000 0.00+0.00° 0.00£0.00° 0.00+0.00 0.00£0.00" 63304577 63.30+5.77
Stem | Water 500 0.00+0.00° 0.00+0.00° 0.00£0.00 0.00£0.00" 0.00+0.00° 0.00+0.00"
1000 0.000.00° 0.00£0.00° 0.00+0.00 0.00£0.00" 0.00£0.00° 0.00+0.00"
Ethanol 500 0.00+0.00° 0.00+0.00° 0.00+0.00 31.67+5.77° 100.00+0.00° 100.00+0.00°
1000 0.00+0.00° 0.00+0.00° 26.67+2.89° 3833:2.89 100.00+0.00° 100.00+0.00°
Methanol 500 0.000.00° 0.00£0.00° 0.00+0.00 51.66+2.89 100.00+0.00 " 100.00+0.00°
1000 0.000.00° 0.00+0.00° 63.33+5.77" 63.30+5.77 100.00+0.00° 100.00+0.00°
Root | Water 500 0.000.00° 0.00+0.00° 0.00+0.00 0.00£0.00" 0.00+0.00° 0.00+0.00"
1000 0.00+0.00° 0.00+0.00° 0.00+0.00 0.00£0.00" 0.00+0.00° 0.00+0.00"
Ethanol 500 0.00+0.00° 0.00+0.00° 53332577 50.06+9.31 100.00+0.00° 100.00+0.00°
1000 0.00+0.00° 5667577 | 76.67+2.89° 76.67+2.89° 100.00+0.00° 100.00+0.00°
Methanol 500 0.00+0.00° 0.00+0.00° 0.00£0.00 0.00£0.00" 51.7040.96 51.70+0.96
1000 0.00+0.00° 0.00+0.00° 0.00+0.00 0.00£0.00" 65.00:2.89 65.00+2.89
100ut 0.00+0.00 0.000.00 0.00+0.00 0.000.00 0.000.00 0.000.00
DMSO
Abate® 20 100.00+0.00 100.00+0.00 | 100.00+0.00 100.000.00 100.000.00 100.00+0.00

Y aa

newan: dluddymeadfnissduanudesiu 95 wWesdud (Alpha = 0.05) ngldfadin LSD lneddnusfinsiéin

P

Wisuilsuanuunnaweslesitudinisnevesgninasseninsiavesansatiaveuia 9 vialuunazyiin
vo8y; *, Wisuiflsuanuuanavesdesiiuinismevegniigaseninedalusd 24 uaz 48 Tuwsazydin
ansataneTuLazuiasylinuesys Iagliatia ttest

grsn1sidngniheanasnislagavesansananetuiay
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A159f 5 9051115918 50 Wesidud veegnuiesatatiu Ae. aegypti gnu1EasIALY
Cx. quinquefasciatus waggnuednulaes An. dirus B anmsidansananeiuaiuide
& Y
Junaunu 24 93l

Extraction LCso (ppm)
Plant Parts
Solvents Ae. aegypti | Cx. quinquefasciatus | An. dirus B
Leaf Water IA IA IA
Ethanol IA IA 396.78
Methanol IA IA 654.54
Stem Water IA IA IA
Ethanol IA IA 396.78
Methanol IA 491.16 396.78
Root Water IA IA IA
Ethanol IA 397.09 396.78
Methanol IA IA 633.82
100pL DMSO IA 1A IA
100uL Abate® <20 <20 <20

wNewn: LC50 (Lethal Concentration) of Mortality: Active (A) = LC50 1-200 ppm,
Moderate (M) = LC50 201-400 ppm, Inactive (IA) = >400 ppm

4.2 qusssafanervaudelunislags
Mnuamsfnsgsluniseatunisiavosgais 3 i wuiiansadaneude
wusaannluuagduauidedudu 0.60 mg/cm? fignivunarslunistesiugasiang
Cx. quinquefasciatus 1ounu 50.57 + 1.33 Wag 52.63 + 2.49 uiinuainueg1eliiinnutaneig
funsadid ansatavetvanuideduaunsadesiugainldluiag 4.18 + 0.28 fis 47.03 = 1.97 wnd
Fasnin 50 it Fedtedlaisigrilunistiostugsia (M31efl 6) wagansadaveuaudeluidnvdlu
nsUeegeaneinu Ae. aegypti waresnuUaed An. dirus B

5. qustfuvenszmesudadenissingningsuazlde
5.1 qustndunenssmesuideranissingnings
MnnsAnvIgrsvesihiuvoussmeauidelunissngnings wudnhifuves
sumenluaudediovsuiunandlunissngningatuldes An. dirus B (LC,, Wiy 365.28 ppm)
LLazlﬁﬁqwéiuﬂﬂsajwqﬂﬂfwqasf’wmzy Cx. quinquefasciatus (LC_ winiiu 519.53 ppm) LLaszquq

SDU Res. J. 10 (3): Sep-Dec 2017 B gunsnsidngningeuaznslagevatansaineuuas
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aet Ae. aegypti (LC_ wirifu 1,015.25 ppm) lnewuinilgnslunissgningsia 3 sliades
niurenszenezlaiven wenaniiiiureusvieanaidulazsnauidentdigndly

NMsMAngnuigans 3 vila (M15199 7)

M15°99 6 qian1slagsatetnu Ae. aegypti 8951AEy Cx. quinquefasciatus wa eafulaes

An. dirus B 91nansananenuauideNauiiuduuesensanane1u 0.60 me/cm? Uasiud

Plant Parts Extraction Protection time (min)
Solvents Ae. aegypti Cx. quinquefasciatus An. dirus B
Leaf Water 21.50 + 1.03" 47.03 £ 1.97 42.07 + 549"
Ethanol 4.18 + 028 27.27 + 209" 3503 + 328"
Methanol 13.17 + 1.96° 50.57 + 133" 30.16 + 4.04"°
Stem Water 1497 + 1.57° 26.76 + 1.25 " 24.27 + 3.08 "
Ethanol 27.23 + 383" 27.27 + 382" 36.49 + 375"
Methanol 1973+ 311" 52,63 + 249" 27.67 +5.95°°
Root Water 1073 + 2.61% 29.57 + 3.58 " 1727+ 381"
Ethanol 593 +1.04° 25.76 + 2.49 " 27.63 + 6.58°"
Methanol 16.83 + 1.31° 24,53 + 2.87 " 116 + 3.64%
15 % IR3535 320 + 70.36 255 + 17.32 123.75 + 4.79
(0.45 mg/cmz)
20 % Ethanol 0.14 + 4.43 105 + 1.54 4.1+1.05

Repellent Activity: Active (A) = >100 min, Moderate (M) = 51-100 min, Inactive (IA) = 1-50 min

Y aa

nnewan: dluddymeadianissduanudesiu 95 wWesdud (Alpha = 0.05) lngldfad LSD lneddnysfinsiéin
Wisuiilsurnuuanssvenslageseninsiavesansatiaveiuns 9 silaluusazyiiavedes; fdnusiunilvg
Wisuilsuanuuanasveinslagesenirsiavesesluwsazylinvosasadnneiua 9 viinlaeliad LDS

grsn1sidngniheanasnislagavesansananetuiay
ihifuvenszieaudesogeanetnu gesiangy uazgiiuldes
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M99 7 guSvesinduneussigatuidesonisaigniigsatsliu Ae. aegypti 84351A8y

Cx. quinquefasciatus wag gafuUaas An. dirus B

LCso (ppm)

Essential oil Ae. aegypit Cx. quinquefasciatus An. dirus B
Leaf oil 1,015.25 519.53 365.28
Stem oil 0.00 0.00 0.00
Root oil 0.00 0.00 0.00
20 % Citronella 188.17+7.19 73.15+3.90 25.14+1.56
20 % DMSO 0.00 0.00 0.00
Abate® <20 <20 <20

newme: LC_ - of mortality: Active (A) = LC_ 1-200 ppm, Moderate (M) = LC, 201-400 ppm,
Inactive (IA) = >400 ppm

L8 o o .
5.2 gnsundiuveusziveauidalunislags
MnMsEnwgyslagessiuvensemeatuidelunislags wudnhiuveuseive

ntuauideiignsludlunisdesiunisinuesessiaigy Cx. quinquefasciatus genuUaDg

An. dirus B wazgsanatnu Ae. aegypti \eannanansatesiunisinveseslauiu 107.67+3.72,
95.00+3.28 Wa¥83.0+9.85 UWINANUINTU 0.60 mg/cm? peneliinUuANA UNIERR wadl
ANULRNAsRE it Ay adAlloisuiuiduneussenzlaiveu usnanidanuiniitu

veusziea1uideandruardunarsnldivsednsamlunislesdunisinvesgans 3 viln

(mmﬁﬁ 8)
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M15°99 8 gusvenluneNssnua uidernonislagsateUnu Ae. aegypti §331AQY

Cx. quinquefasciatus wag gafuUaes An. dirus B

Essential Oil

Protection Time (min)

Ae. aegypti Cx. quinquefasciatus An. dirus B
20 % Leaf 82.04+3.16" 107.67+3.72" 95.00+3.28""
(0.60 mg/cmz)
20 % Stem 0.00+0.00” 0.00+0.00" 0.00+0.00™
(0.60 mg/cmz)
20 % Root 0.00+0.00” 0.00+0.00” 0.00+0.00™
(0.60 mg/cmz)
20 % Citronella 60.5+4.88"" 101.19+5.74" 78.14+1.43"
20 % Ethanol 0.14+0.04 10.50+1.51 4.03+0.95
(0.60 mg/cmz)
15 % IR3535 320.33+3.05 255.02+2.66 123.75+3.59

(IR3535, 0.45 mg/cm’)

(IR3535, 0.45 mg/cm’)

(IR3535, 0.45 meg/cm’)

Repellent Activity: Active (A) =>100 min, Moderate (M) =
RUNYLAA: muamﬂmmdaamwiymummlﬂiauu 95 Wosldud (Alpha = 0.05) Ingl

51-100 min, Inactive (IA) = 1-50 min

Y aa

Fanm LDS lnesasnuysiumwian

uJismmaumwmmﬂmNsuaqnT{Lam’svmwwumanumwamvmam 9 yialuunazyiinvasys;
maﬂmwmwﬂlmgmiaumsmmmLLmnmwaamﬂammwwummaﬂqﬂumawﬁumﬁuawmwamuLWJ
919 9 vilnlaeldaia LDS

6. 9IAUTTNBUNIANVBIUNIUNBUTLLAY

a ¢ ¢ Y a ¢ y A <,
ﬂ']i'lLﬁi']%viaﬂﬂﬂﬁgﬂaUGUaﬂuqiiu%allﬁgLV‘EJQ%'JLﬂﬁqgﬁLangiuaqULﬁaLuaﬂﬁ]qﬂLUu

| 4 aa £ 9} o Ao v = | £ o
ﬁ?u%a\?aquLaammqmﬁiuaqiﬂaﬂﬂUQQﬂﬂiusﬂmgmanULLagiqﬂﬁ'TULaaiuuﬂﬂ61Uﬂqiﬁaﬂﬂuq3ﬂﬂ

(Y]

= i s o = % o = 2 a
1NNITIIN 9 WU aﬂﬂﬂﬁgﬂau‘waﬂwqﬂLﬂmsﬂaﬂquUﬁalﬁgLWUWWUG\]WﬂIUﬁqULﬁa Ao

Caryophyllene Oxide (7.95 wWosius) t-muurolol (5.59 Wesidus) Humulene Epoxide (3.92

WosHus) wag Caryphyllenol lll (2.30 o sidus)

grsn1sidngniheanasnislagavesansananetuiay
ihifuvenszieaudesogeanetnu gesiangy uazgiiuldes
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AN5199 9 9RUsENaUNNALYesLNUBNSY e NdLluA T ULED

Chemical Composition (%) Content (%) Identification Method
Pregeijerene 0.63 GC, MS
Ol-copaene 1.53 GC, MS
B-elemene 1.27 GC, MS
Ol-amorphene 1.02 GG, MS
O-muurolene 0.70 GG, MS
Calamenene 1.43 GC, MS
Elemol 2.66 GC, MS
Caryophyllene oxide 7.95 GC, MS
Veridifloxol 1.52 GC, MS
Humulene epoxide 3.92 GC, MS
Cadina-1,4-diene 1.51 GC, MS
B-patchoulene 1.51 GC, MS
Caryophylla-4(12),8(13)-dine-5-,beta-ol 1.43 GC, MS
B—cadinol 1.89 GC, MS
B—eudesmol 1.56 GC, MS
t-muurolol 5.59 GC, MS
Caryphyllenol lll 2.30 GC, MS
39150lMaN153Y

1. NSENAANSENANRYIULAS U UVDU LAY FIULED
INNSUIEULEDNY 3 dU ABLU AP ULAESINUIENAMEMIYINazay 3 YU WU

druluvesanuidelrusunuasanauinnindiuduvesislune 3 slnveanivinazangag1eive

drAgynadiilaenudt dnharaswniueaaunsaainasliunigadisiuieuiisuiunisanin

P8ULAZLENUDAREITTENIERF LipsandIvazatswmueatiuldualsnitiaunsaainans

€

' [
aa o

ALAR (Tiwari et al, 2011) wavdanAaediUsIBUYBd Mondal et al. (2012) wuiasanabu
audeiafinsneiviazaienduueanased 1wy Lovuea 95 Wesiud waswmuealiiesifud
wanAnansafauInith uenandanuansidenuitludmresdifusarnaidedieviins
afindeiagliUiinuansatnuinfianegslideddymadfidessnmiazaisesdusznauves
anshunanalvigfiazaneiildoonun wu thamawazuds Wusu (Tiwari et al, 2011)

SDU Res. J. 10 (3): Sep-Dec 2017 B gunsnsidngningeuaznslagevatansaineuuas
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2. wgnwaiiidesduvasansataveny

mﬂmimmaaquwmﬁLﬁaaé’maqmﬁaﬁwmuawLﬁa wunansinuluaude
USuaunn Ae Tannins $99a331A8 Flavonoids wag Saponins s 4 wialaun Saponins,
Tannins, Alkaloids k&g Flavonoids nuludaulusnnnitdiudidiunazsn Jsaenadosiusedy
903 Agaba et al. (2015) finuinUsunaans 18un Saponins, Tannins, Alkaloids uag Flavonoids
unnludlusnnindausnaude asafanenuiinuatsie Tannins wag Saponins Fea1saiin
weussmueannluauderiesanas Tannin war Saponins axangluansiiidalan lud 1o
MusaLaziuniuea \Wudy (Tiwar et al, 2011) uma1s Alkaloids wuUsInasnndleaiadeie
musaLazmueannluaudEeiniy ludusnaudeiiaiadetnuans 3 wia fe Tannins
Flavonoids ez Saponins TuUiuanndsaenadeiusenuues Tiwar et al. (2011) %ﬂwudﬂﬁﬂ
mamaaﬁ“mlﬁﬁ”“qmi Saponins, Tannins W& Flavonoids INETULED

v o L :
3. gusansaianetuauidelunisangnunguaslays
NnHaN1sAnwgnslunsmdagnuieanuiasaiavevaudeiiusednsainlunis

shgnihgslduandsiuiiaueg fusyasansurazsiinuazutazdmvosaudofldlumsdne
NaAD ANTARANEIUANUIINTY 500 ppm ﬁﬁqwéajﬂqﬂﬁwﬂﬁuﬂém An. dirus B l95p8ag 100
Hunam 24 3l Idud arsataverudeenuea 95 WesWudnnlu fu wagsinarudesiu
faansatiaveufemmusanduauidedalefibudnsmevegniigsinasataneuay
dodlaiSeuiisuiunenunounthinuihgsnhansataneiuuegu (Aegle marmelos) ansara
veungulin (Limonia acidissima) wagansatanervaiudoanussimaduiesinnnududy 500
ppm TiUesiudenlaegsaratiu Ae. aegypti wazgas1angy Cx. quinquefasciatus Weenin 50
WosuR (Reegan et al., 2015) pgslsAmuansaianeIusinauideiiatndioieoniuea 95
LUEJ%Ls‘z‘iuﬁwudwﬁqméﬂmﬂmﬂumi@hqm}wﬂi"wmz:y Cx. quinquefasciatus wazganulaas
An. dirus B Tfn LC_ iy 397.09 uaz 396.78 ppm Auasiy widusnanudeiiatnge
lomuea 95 Wesiusiliien LC_ Tumsshgningsfiniansafadu 4 vesauide uentniifvinazans
Faeteniuea 95 wWeddudiianunsnataasinlukazduarudediiussansamlunisengnii
gafulaes An. dirus B lﬁmuﬂa’mLwiizjﬁmaluﬂWiﬂwqﬂﬁﬂqﬁmw Cx. quinquefasciatus Wag
geaetu Ae. aegypti Fannuasuiseinuinansatanetusieioniuea 95 Weodfudan
IUﬁ’IUL?iE)ﬁ?uWUﬁ’]iaaﬂi]Vlé Ao @19 Tannins WAEIOIANNIAD @15 Saponins, Flavonoids uag
Alkaloids 91N518971UV89 Neetu et al. (2011) WU31@15 Saponins ﬁi]%é"lh@ﬂﬁ’]&ﬁf”lﬂ’]ig
Cx. quinquefasciatus wazlusinauidedl Tannins, Saponins wag Alkaloids Lﬂuaﬁiﬁﬁqwém
Qﬂﬁﬂ&gﬂié’lﬁaﬂmﬂmi Tannins 18uans Polyphenols Milufisfudnivuindn (Fatoki & Fawole,
2000) @13 Saponins uasisgilufieiinavhlvidadonuauan Sudinisvames DNA RNA

grsn1sidngniheanasnislagavesansananetuiay SDU Res. J. 10 (3): Sep-Dec 2017
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wazlusAuludn (Fatoki & Fawole, 2000; Ibrahim & Srour, 2013) Wana1ndgavinlrwaaiuausy

£
o N o

Anenudemelaeiliumusndug (Armah et al, 1999) uazilnarogmingafeviilidu Cuticle
flegiiuangnrinaneviliigninganield (Ghayal et al, 2010) dwfuans Alkaloids Ly
a1sUsznoudsdeudinulufivdanudufivdeunas (Fatoki & Fawole, 2000) uena1nil ans
Alkaloids vhmthiilunssiudaieulss Protease (Wen et al, 2013) nan1snaaesliituinansaria
ewanudesriianalilunissngningsfuldes An. dirus B > gmigssiag Cx. quinquefasciatus >
anthgsanetiu Ae. aegypti nansideiiiiniuaenndesifuseiuues Reegan et al. (2015)
fnuiansatemervauidennussmaduiiefiatnmenmusaiuszansamlunisailiganigy
Cx. quinquefasciatus iﬁdwaﬂdﬁqﬂﬁwqamaﬁm Ae. aegypti WipE1ILINALINNANITITEUANAS
INTBNUVB Sukhthankar et al. (2014) wuiansafaneuanluaudediadaseiuniueaan
Uizmvﬁuuﬁaﬁqméﬁiumwﬁqmﬁwﬁwmm Cx. quinquefasciatus wargsaeUu Ae. aegypti
uoilsifiqudlunssingmingsfiuudes An. dirus B fatlenafinamnanuvasiivgnaude dnume
QiisEne wazorgmaiAuiieavesfivuaneneiy
Usgansnmlunslagauesasataneuauidenuitansadaauidedignslunisldes
$119y Cx. quinquefasciatus #Anan sesasnfe gafuldes An. dirus B uarinatiosiiantugs
aetu Ae. aegypti %ﬂwamsmaaqﬁuamdwqmﬂwﬁmﬁ’uﬁmmb (Susceptible) #IBAIUNIY
(Resistance) soansafnayulnsydaiferfuldsieiu Jeaonadesiusioaues Swathi et al.
(2012) wuihansadaveuitaiadeteniusanlududlnen (Datura stramonium) 91nUse
waduRediquslunislagssiany Cx quinquefasciatus tduudign (117.7 unil) sesasnfeys
fulaes An. stephensi wargsa1etnu Ae. aegypti usnINanNanTISedmuinansataneu
mawmueaantu (dlduu 50.57+1.33 wdl) wazdu (laldui 52.63+2.49 undl) duszdnsam
Tunstesfunsinvesysldfninansadavervaiuideaindiudu Jsaenndosiunangnuiaiiing
ansnguesnavissegluasatavenumenmiueannluauideluuiuiasnnldun Saponins way
Tannins ag13lsAinmulssdnnmansadavervarudelunislagsdadesniiuinsgunandue
gnanmnssulneg (Thailand Industrial Standards Institues, TIST) ifuuslfanfildlunisdestu
nstamesgsfesuiuanndt 2 $alus (Thailand Industrial Standards Institues, 2010) ¥isii
idesnnifuasansssidenutiesannianssssumiaslagalduiuds 2 4l

€% o L :
4. gysundiuveussveauidelunisangnunguazlays

193l wudr luanuidedignsurunanslunisehaningenuldes An. dirus B

Wesanlddr LC - egludae 201-400 ppm  uazhifignsluniseignungesiagy

Cx. quinquefasciatus Wargnunesaietinu Ae. aegypti FsaennnediuTeiITeneuntiiiinud
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ihifuneuszimeainayulnsursialifgnilunissigsanetin Ae. aegypti 1wy nglaiuom
(Cymbopogon nardus) aaguiwﬁ‘uNmﬁmﬁqwéﬂwuﬂawﬂuﬂﬁﬁzjﬁqmfﬂquma{hu Ae. aegypti 1w
nsgna (Ocimum canum) wazayulnsanlvgfgvsalunisshgnihgsanetiu Ae. aegypti it
gAnaUsta (£ globulus) nzla¥ (C. flexuosus) s (Tennyson et al., 2013) uaﬂmﬂﬁé’aﬁayulws
nangwiafinndalunisengnings Wy dumiedulifidusinvesaiuuiiaiun (Ageratum
conyzoides L.) anUseinadu (Liu & Liu, 2014) ‘fﬂﬁuawﬂﬂ (Cinnamomum  verum) AUNg
(Myrtus caryophyllus) gaauda (E. globulus) drfunzun (Citrus limon) wagduds (Citrus
sinensis) (Manimaran et al, 2012) \fusfu Fsfiwayulnsieiuiituasinslunissigningig
fu 99n5189°189 Cheng et al. (2009) wuiihdunenssmenslndven (C. nardus) 9nUssnd
Isvulsifiqrisngniingdusnefiainsiesuves Manimaran et al. (2012) wuiminsuneusswme
welavenl (C. nardus) MnUssweduReTigrssngnihddsuunang

s

guslageveaundunenssineainluaruidanuindgnsilunislagesiang

=3

Cx. quinquefasciatus @nansalagalduiu 1.8 Falus (107.67+3.72 und) dlndiApaiuinnsgiu
nanfarignamnssuinefifmuslinanildlunisdesiunisiavesysazdesiosiulduiuunnndy
2 $lus dwfvihdunenssmenluauidedqniviunarslunisdestunisinvesgsfiulados
An. dirus B (lagdlunu 95.00+3.28 unil) uareaanetiu Ae. aegypti (lagaldunu 82.04+3.16 ui)
fienududu 0.60 me/cm? vosituin wanrimhdunesamennluaudeiussansamlunsla
g9510y Cx. quinquefasciatus > gsfulaes An. dirus B > gaanethu Ae. aegypti Ssaonndes
fUs1897U89 Amer & Mehlhorn (2006) wuinifuneussiveainii 41 silnansatesty
MINAYDI8ISIAGY Cx. quinquefasciatus iﬁmuﬁqm sesasunAedasiunisinveseanuldaes
An. stephensi uazilaaffunisinuesgaanetiu Ae. aegypti létiosiian usnaninavestisu
euspimsantuaudessdognslunisldgeta 3 sliafndntuvenseveiionszqaduris 8 via
vasUszinelng (Soonwera, 2015) uagilanslndifssfuihffuveuszivenninses (Lantana
camara L.) a1nUszinaduiie wuinaiunsatesiunisinuesesatstiu Ae. aegypti launu
80 WifisteAudiudu 0.5 me/cm? vasiiuil (Bhargava et al, 2013) uavainranisnaaesdanuin
ihifumeussmendfunasnaudelifigrslunislagets 3 sliavstenaiiosnniisenud
linvesussnouvesas t-Muurolol way Humulene Epoxide luisfumeusyineaindavly
SfuuarsnaudenusaneludiSouazduie venanilludiwenhffuneuszmeainsin
auidediinu Caryophyllene luvsinaidesunn wifinazwu Caryophyllene luthsfumeuszine
drudrduanuidenaiy (Felicien et al., 2012 Wognin et al., 2015; Owolabi et al., 2010;
Olusegun & Musa, 2014; Joshi, 2013) dstuarudeduivfivayulnslufaudannsounlily
nslagsléniitvasulnsvanevindadudnmadonuisiiazanunsnthlusioseaviudniasildsoly
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5. peAUsEneUMBAliveuhdueuszme

MnuaeATenuiesiuszneunaaiivesifuneuszmeluaiudedidqnslunis
Uasiugaiin Ao Caryophyllene Oxide, t-Muurolol, Humulene Epoxide wag Caryphyllenol |l
aefUsznaumaniivesituneuszmeiia Caryophyllene wae Pregeijerene iinululuanuidess
wilousuiinuluidunensyimearudefinvandiunieauldsindiusnvesUsznelng
(Pisutthanan et al,, 2006) anawluauideresuszmalelss (Toure et al, 2014) uazUsuna
W33 (Owolabi et al, 2010) wsi t-Muurolol waz Humulene Epoxide linuluthdumenseine
nlu Sdusazsnaruiderestsemauiu Tudielelns wazduiiie (Félicien et al, 2012
Wognin et al., 2015; Owolabi et al,, 2010; Olusegun & Musa, 2014; Joshi, 2013) uamﬂmf
asUsznoumaaiivesiduneuszeluauide 1iun Caryophyllene Oxide, t-Muurolol was
Humulene Epoxide fgyilunissingniilduiunansuasdiqnslagsléfidsaanndastussues
Magalhaes et al. (2010) fisneauinas Caryophyllene Epoxide ($9818% 40.91) uag Humulene
Epoxide Il (Josag 14.43) Ainvludfuvesssimeainiansesiou (G. humaitensis) figvidsingnings
aethu Ae. aegypti i¥orar 100 nelu 24 Faluuaglvien LC,, wihiiu 48.6 ppm a1
299 Suleiman et al. (2014) $1897U7N&1T B—Caryophyuene Oxide Finuluthsiumenssive
N3eA9NTY 2 @a1eWug fie Artabotrys hexapetalus wag Artabotry rupestris ﬁqwéla'q&
Anopheles gambia wenntannseues Adjalian et al. (2015) wu11 Caryophyllene 270
ihifumewszmeueulemsuifignslduasilidetuden (Sitotroga cereatella) 19

#3UNan15Y

avataneuaudeiiatase 1 lenuea wazmues 91nlu fu uassInaudEe wu
asatavervaudeiiigniuiunatslunissngningsiuudes An. dirus B waz gesiangy
Cx. quinquefasciatus feansafiaverufeloniueaaniin arsataveivaudefvanyasly
n1sbagasimey Cx. quinquefasciatus wagwu Tannins, Saponins wag Alkaloids TuuSunauunnfie
asataneuismueannluaude vensniudmuiasataneuaudessinnglilunis
ﬁthmquaﬁuﬂdm An. dirus B lﬁmﬂﬂdwquwqﬁqmq; Cx. quinquefasciatus LLaSQﬂ{f’]QQaWEJ
11U Ae. aegypti MUARU

ihifunenssveanudediquivunandlunisshgnihgsfuudes An. dirus B ustlaifiquily
miﬁghgﬂﬁwqq%’wmq; Cx. quinquefasciatus WaveaeUnu Ae. aegypti withsfureussmeanly
awmﬁaiqm%(ﬁiumsﬂaaﬁumsﬁmaqqﬁﬂmm Cx. quinquefasciatus uaggnsurunanslunns
Josiumsiinvesgsiulass An. dirus B wazgsaatiu Ae. aegypti Seluniniuansinuluauide
feenguslunistiostiugsin 1Fun Caryophyllene Oxide, t-Muurolol, Humulene Epoxide Wa
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Caryphyllenol IIl ilewSeuifisuszninansatinnevuasindfumenssmeauidenuinihduney
suneidnenmlunistestugeinldfiniuasdsininidunes sumenylasveuiitoyldlunn s
Josiugain ﬁqﬁ?umﬂmamaauqméiumwhqunqaLLazmiﬂaﬂﬁumiﬁmaqqqmﬂawLﬁa‘ﬁamﬁ
afiaveuuazintuvenssmenuiniduvenssmvenluaudewiiufimngalunisi 4y
nsitaudundntasitdagninguasnansurildgwioly

YDLEAUBDMUY

v

1. anunsasluiauinde fusildgs Tiidumadennietuiuslaaluniadonld uay
anunsaiisdsyAnsnnlunislagafemananiuhfunonssmesindy o19vsldnantasidosty
gafiduszansamlunistostugdlduniu vilvagamnlumsld uazdiinadafestios elild
wansSasilagsifannmuazduiifimelavesuilan

2. mﬂﬂﬂiﬁﬂwwqméﬁwﬁmqﬂﬁwqaﬁq 3 9fin Femsatnuasinduneussmeandiusng
vesauide nui asatnauderrdmalfiindyniludewed nau anuihuesddmalii

v
[ @ o

o vilienvarluifunfisszasdvesiaulnauilaalsmiim s luiamndunds Sasiidngnin
gaviluluowian FifudsdiausiduediedeiiviuuamuasiBudlolgmeingg 4 dWelidudife
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3. 1ieeanUszansainvesansadianevauidedignidenisidndilagadesndn
wasgiugaamnssilng fdueradenliisiulunsataasataveuiiiendsuiiougrisenis

Mdnanlags

grsn1sidngniheanasnislagavesansananetuiay SDU Res. J. 10 (3): Sep-Dec 2017
ihifuvenszieaudesogeanetnu gesiangy uazgiiuldes



Reference

Abdel-Rahman, A., Shetty, AK. & Abou-Donia, M.B. (2001). Subchronic dermal appli-cation
of N, N-diethyl m-toluamide (DEET) and permethrin to adult rate, alone or in
combination, causes diffuse neuronal cell death and cytoskeletal abnormalities
in the cerebral cortex and hippocampus, and Purkinje neuron loss in the

cerebellum. Experimental Neurology, 172, 153-1271.

Adjalian, E., Sessou, P., Odjo, T., Figueredo, G., Kossou, D., Avlessi, F., Menut, C. &
Sohounhloué, D. (2015). Chemical composition and insecticidal and repellent
effect of essential oils of two Premna species against Sitotroga cerealella.
Journal of Insects, 2015, 1-6.

Agaba, T.A,, Fawole, B. & Claudius-Cole, A.O. (2015). Screening of siam weed (Chromolaena
odorata) and african custard apple (Annona senegalensis) for nematicidal
activity. Journal of Biology, Agriculture and Healthcare, 5(14), 50-56.

Alisi, C.S., Onyeze, G.O.C., Ojiako, O.A. & Osuagwa, C.G. (2011). Evaluation of the protective
potential of Chromolaena odorata Linn. extract on carbon tetrachloride-induced
oxidative liver damage. International Journal of Biochemistry Research and
Review, 1(3), 69-81.

Armah, C.N., Mackie, AR., Roy, C., Price, K., Osbourn, A.E., Bowyer, P. & Ladha, S. (1999).
The membranepermeabilizing effect of avenacin A-1 involves the reorganisation

of bilayer cholesterol. Biophysiology Journal, 76, 281-290.

Amer, A. & Mehlhorn, H. (2006). Repellency effect of forty-one essential oils against Ardes,
Anopheles, and Culex mosquitoes. Parasitology Research, 99, 478-490.

Bhargava, S., Agrawal, D.D. & Agrawal, O.P. (2013). Repellent activity of essential oil and leaf
extract of Lantana camara L. in laboratory condition. International Journal of
Theoretical and Applied Science, 5(1), 170-174.

Burea of Epidermiology, Department of Disease Control Ministry of Public Health. (2016).
Prediction of disease and health hazard surveillance in Thailand, 2016. Weekly
Epidemiological Surveillance Report, 47(1), 1-8.

Cheng, S-S., Huang, C-G., Chen, Y-J,, Yu, J-J., Chen, W-J. & Chang, S-T. (2009). Compositions
and larvicidal activities of leaf essential oils from two eucalyptus species.

Bioresource technology, 100, 452-456.

SDU Res. J. 10 (3): Sep-Dec 2017 B gunsnsidngningeuaznslagevatansaineuuas
ihifuvensziveaudesogeaet gesiangy uazgdiuldes

151



152

Choochote, W., Tuetun, B., Kanjanapothi, D., Rattanachanpichai, E., Chaithong, U,
Chaiwong, P, Jitpakdi, A., Tippawangkosol, P., Riyong, D. & Pitasawat, B. (2004).
Potential of crude seed extract of celery, Apium graveolens L., against the
mosquito Aedes aegypti (L.) (Diptera: Culicidae). Journal of Vector Ecology, 29(2),
340-346.

Felicien, A., Alain, A.G., Sébastien, D.T., Fidele, T., Boniface, Y. & Chantal, M. (2012).
Chemical composition and biological activities of the essential oil extracted from
the fresh leaves of Chromolaena odorata (L. Robinson) growing in Benin. ISCA

Journal of Biological Sciences, 1(3), 7-13.

Fatoki, O. K. & Fawole, B. (2000). Identification of nematicidal ingredients from neem leaves,
siam weed leaves and roots. African Journal of Plant Protection, 10, 33-38.

Ghayal, N., Padhye, A. & Dhumal, K. (2010). Larvicidal activity of invasive weeds Cassia
uniflora and Synedrella nodiflora. International Journal of Pharma and
BioSciences, 1(3), 1-10.

Harborne, J.B. (1973). Phytochemical Methods. London: Chapman and Hall.

Ibrahim, M.A.R. & Srour, H.A.M. (2013). Saponins suppress nematode
cholesterolbiosynthesis and inhibit root-knot nematode development in tomato
seedlings. Natural Products Chemistry and Research, 2(1), 1-6.

Joshi, R.K. (2013). Chemical composition of the essential oils of aerial parts and flowers of
Chromolaena odorata (L.) R. M. King & H. Rob. from Western Ghats Region of
North West Karnataka, India. Journal of Essential Oil Bearing Plants, 16(1), 71-75.

Kamaraj, C., Rahuman, A.A,, Bagavan, A, Elango, G., Abdul, G., Zahir, AA. & Santhoshkumar,
T. (2011). Larvicidal and repellent activity of medicinal plant extracts from
Eastern Ghats of South India against malaria and filariasis vectors. Asian Pacific
Journal of Tropical Medicine, 4(9), 698-705.

Liu, X.C. & Liu, Z.L. (2014). Evaluation of larvicidal activity of the essential oil of Ageratum
conyzoides L. aerial parts and its major constituents against Aedes albopictus.
Journal of Entomology and Zoology Studlies, 2(4), 345-350.

Magalhdes, L.AM., Lima, M.P., Marques, M.O.M., Facanali, R. Pinto, A.C.S. & Tadei, W.P.
(2010). Chemical composition and larvicidal cctivity against Aedes aegypti larvae

of essential oils from four Guarea species. Molecules, 15, 5734-5741.

grsn1sidngniheanasnislagavesansananetuiay SDU Res. J. 10 (3): Sep-Dec 2017
ihifuvenszieaudesogeanetnu gesiangy uazgiiuldes



Manimaran, A., Cruz, M.M.J.J., Muthu, C., Vincent, S., & Ignacimuthu, S. (2012). Larvicidal
and knockdown effects of some essential oils against Culex quinquefasciatus Say,
Aedes aegypti (L.) and Anopheles stephensi (Liston). Advances in Bioscience and
Biotechnology, 3, 855-862.

Mondal, K.C., Bhargava, D., Shivapuri, J.N. & Kar, S. (2012). In vitro antigonorrhoeal activity
and extraction of chemical constituents from the leaves of Chromolaena
odorata (Lin.) Locally known as ‘BANMARA’. International Journal of Chemical
and Analytical Science, 3(7), 1487-1495.

Murugan, K., Murugan, P. & Noortheen, A. (2007). Larvicidal and repellent potential of
Albizzia amara Boivin and Ocimum basilicum Linn against dengue vector. Aedes

aegypti (Insecta: Diptera: Culicidae). Bioresource Technology, 98, 198-201.
Naidoo, KK., Coopoosamy, R.M. & Naidoo, G. (2011). Screening of Chromolaena odorata L

King and Robinson for antimicrobial and antifungal properties. Journal of
Medicinal Plants Research, 519, 4839-4862.

Neetu, A., Anita, S., Firdous, M., Sonali, N.S., Matadeen, B., Neera, S. & Saxena, R.C. (2011).
Mosquito larvicidal activity of saponin isolated from Euphorbia hirta Linn of

Euforbiaceae. International Journal of Chemical Sciences, 9(3), 1511-1517.

Olusegun, O.S. & Musa, M. (2014). Composition of stem essential oil of Chromolaena

odorata (L.) from Nigeria. International Journal of Herbal Medicine, 2(2), 65-67.

Owolabi, M.S., Ogundajo, A., Yusuf, KO., Lajide, L., Villanueva, H.E., Tuten, JA. & Setzer,
W.N. (2010). Chemical composition and bioactivity of the essential oil of
Chromolaena odorata from Nigeria. Records of Natural Products, 4(1), 72-78.

Phasomkusolsil, S. & Soonwera, M. (2013). Efficacy of Thai herbal essential oils against
three immature stages of Aedes aegypti (Linn), Anopheles dirus (Peyton and
Harrison) and Culex quinquefasciatus (Say). Top Class Journal Herb Medical, 2(2),
25-35.

Pisutthanan, N., Liawruangrath, B. & Liawruangrath, S. (2005). Constituents of the essential
oil from aerial parts of Chromolaena odorata from Thailand. Natural Product
Research: Formerly Natural Product Letters, 20(2), 636-640.

Prabhu, V., Sujina, I., Hemlal, H. & Ravi, S. (2011). Essential oil composition, antimicrobial,
MRSA and in-vitro cytotoxic activity of fresh leaves of Chromolaena odorata.
Journal of Pharmacy Research, 4(12), 4609-4611.

SDU Res. J. 10 (3): Sep-Dec 2017 B gunsnsidngningeuaznslagevatansaineuuas
ihifuvensziveaudesogeaet gesiangy uazgdiuldes

153



154

Pujiarti, R. & Fentiyanti, P.K. (2017). Chemical compositions and repellent activity of
Eucalyptus tereticornis and Eucalyptus deglupta essential oils against Culex
quinquefasciatus mosquito. Thai Journal of Pharmaceutical Sciences, 41(1),
19-24.

Qui, H., Jun, HW. & Call, M.C. (1998). Pharmacokinetics, formulation and safety of insect
repellent N, N diethyl-m-toulomide (DEET). Journal of the American Mosquito
control Association, 9, 359-360.

Rahuman, A.A., Gopalakrishnan, G., Ghouse, B.S., Arumugam, S. & Himalayan, B. (2000).
Effect of Feronia limonia on mosquito larvae. Fitoterapia, 71, 553-555.

Rajmohan, D. & Logankumar, K. (2015). Studies on the insecticidal properties of
Chromolaena odorata (Asteraceae) against the life cycle of the mosquito, Aedes

aegypti (Diptera: culicidae). Journal of Research in Biology, 4, 253-257.
Reegan, A.D., Gandhi, M.R,, Paulraj, M.G. & lgnacimuthu, S. (2015). Larvicidal activity of

medicinal plant extracts against Culex quinquefasciatus Say and Aedes aegypti L.
mosquitoes (Diptera: Culicidae). International Journal of Pure and Applied
Zoology, 2(2), 205 - 210.

Sharma, V.P. (2001). Health hazards of mosquito repellents and safe alternatives. Current
Science, 80, 341-343.

Soonwera, M. (1994). Insect repellent herbs. Mor Chao Ban Magazine. Available from URL:
https://www.doctor.or.th/article/detail/3723, 14 April 2017.

Soonwera, M. (2015). Efficacy of essential oils from citrus plants against mosquito vectors
Aedes aegypti (Linn.) and Culex quinquefasciatus (Say). Journal of Agricultural
Technology, 11(3), 669 - 681.

Stanley, M.C., Ifeanyi, O.E., Nwakaego, C.C. & Esther, 1.O. (2014). Antimicrobial effects of
Chromolaena odorata on some human pathogens. International Journal of

Current Microbiology and Applied Sciences, 3(3), 1006-1012.

Sukanya, S.L., Sudisha, J., Hariprasad, P., Niranjana, S.R., Prakash, H.S. & Fathima, S.K. (2009).
Antimicrobial activity of leaf extracts of Indian medicinal plants against clinical
and phytopathogenic bacteria. African Journal of Biotechnology, 8(23), 6677-
6682.

grsn1sidngniheanasnislagavesansananetuiay SDU Res. J. 10 (3): Sep-Dec 2017
ihifuvenszieaudesogeanetnu gesiangy uazgiiuldes



Sukanya, S. L., Sudisha, J., Prakash, H. S. & Fathima, S. K. (2011). Isolation and
characterization of antimicrobial compound from Chromolaena odorata. Journal
of Phytology, 3(10), 26-32.

Sukhthankar, J.H., Kumar, H., M.H.S. Godinho, M.H.S. & Kumar, A. (2014). Larvicidal activity
of methanolic leaf extracts of plant, Chromolaena odorata L. (Asteraceae)
against vector mosquitoes. International Journal of Mosquito Research, 1(3),
33-38.

Suleiman, R.A.,, Mgani, Q.A. & Nyandoro, S.S. (2014). Chemical compositions and mosquito
repellency of essential oils from Artabotrys hexapetalus and Artabotrys rupestris.
International Journal of Biological and Chemical Sciences, 8(6), 2804-2812.

Swathi, S., Murugananthan, G., Ghosh, S.K. & Pradeep, A.S. (2012). Larvicidal and repellent
activities of ethanolic extract of Datura stramonium leaves against mosquitoes.
International Journal of Pharmacognosy and Phytochemical Research, 4(1),
25-27.

Tennyson, S., Samraj, D.A., Jeyasundar, D. & Chalieu, K. (2013). Larvicidal efficacy of plant
oils against the dengue vector Aedes aegypti (L.) (Diptera: Culicidae). Middle-East
Journal of Scientific Research, 13(1), 64-68.

Thailand Industrial Standards Institues (TISI). (2010). Mosquito repellents: Thai industrial
standards. Ministry of Industry, Bangkok, Thailand. pp.15.

Tiwari, P., Kumar, B., Kaur, M., Kaur, G., & Kaur H. (2011). Phytochemical screening and
extraction: a review. Internationale Pharmaceutica Science, 1(1), 98-106.

Touré, D., Kouamé, B.K.F.P., Bedi, G., Joseph, A., Guessennd, N., Oussou, R., Chalchat, J.C,,
Dosso, M. and Tonzibo, F. (2014). Effect of geographical location and antibacterial
activities of essential oils from Ivoirian Chromolaena odorata (L.) R. M. King &

Robinson (Asteraceae). Journal of Pharmacognosy and Phytotherapy, 6(6), 70-78.
Udebuani, A.C., Abara, P.C., Obasi, KO. & Okuh, S.U. (2015). Studies on the insecticidal

properties of Chromolaena odorata (Asteraceae) against adult stage of
Periplaneta americana. Journal of Entomology and Zoology Studies, 3(1),
318-321.

Vital, P.G. & Rivera, W.L. (2009). Antimicrobial activity and cytotoxicity of Chromolaena
odorata (L. f.) King and robinson and Uncaria perrottetii (A. Rich) Merr. extracts.
Journal of Medicinal Plants Research, 3(7), 511-518.

SDU Res. J. 10 (3): Sep-Dec 2017 B gunsnsidngningeuaznslagevatansaineuuas
ihifuvensziveaudesogeaet gesiangy uazgdiuldes

155



156

Yahya, M.F.Z.R., Ibrahim, M.S.A., Zawawi, W.HAW.M. & Hamid, U.M.A. (2014). Biofilm killing
effects of Chromolaena odorata extracts against Pseudomonas aeruginosa.
Research Jounal of Phytochemistry, 8(3), 64-73.

Wen, Y., Meyer, S.L.F.,, Masler, E.P., Zhang, F., Liao, J., Wei, X. & Chitwood, D.J. (2013).
Nematoxicity of drupacine and a cephalotaxus alkaloid preparation against the
plant parasitic nematodes, Meloidogyne incognita and Bursaphelenchus
xylophilus. Pest Management Science, 69, 1026-1033.

Wognin, E.L., Brou, AF., Yapi, T.A,, Touré, KA., Félix, T. & tonzibo, Z.F. (201). Multifactorial
discriminant analysis of leaf oil of C. odorata L.King and Robinson from Cote
divoire. African Journal of Pure and Applied Chemistry, 9(2), 18-26.

World Health Organization. (2006). Who specification and evaluations for public health
pesticides. Available from URL: http://www.who.int/whopes/quality/en/
IR3535_eval_april_2006.pdf, 20 April 2016. p1-25.

World Health Organization. (2005). Guidelines for laboratory and field testing of mosquito
larvicides. Available from URL: WHO/CDS/WHOPES/GCDPP/2005.13, 4 January
2016.p 41.

World Health Organization. (2012). Dengue and severe dengue. Available from URL: http://

www.who.int/mediacentre/factsheets/fs117/en/, 4 January 2016.

Y A
AUSHIYEU
AT.ATHA MIUNIAYI
AgINemansiainalulad wningdeaiundn

228-228/1-3 D.AIUTT WUIUNNAR LWAVNNGRA NFUnN 10700

e-mail: srisuda_han@hotmail.com

A9.N1YA AUnIUNs
FeTaIneuaslinmive) antuiTeine1ransanssagy nIuINeAansnIsuNme
NIENTNEATITUEY 88/7 0.AIUWY 0.AAIAYTEY B.48189 2.UWNYT 11000
e-mail: phanukit.k@dmsc.mail.go.th

grsn1sidngniheanasnislagavesansananetuiay SDU Res. J. 10 (3): Sep-Dec 2017
ihifuvenszieaudesogeanetnu gesiangy uazgiiuldes



157
UIENY ANAUIY

FneTIneuasinmive) anduiTeine1ransanssaiay nIUINeEEnsNIsUIme

NIENTNATITUEY 88/7 0.AINUWY A.AAIAYTEY ©.48189 2.UWNYT 11000
e-mail: payu.b@dmsc.mail.eo.th

HY28A16n5139158 A9.q¥101 ke
A INEIAERSWaTNALLLAE UMINeTduaIUaEn

228-228/1-3 .AIUTT UWUIUNNGA LWAVNNGA NFaUnn 10700
e-mail: suthophon@yahoo.com

{Y28A8n3519158 As.qY1nsel n5zIneded

MAITINGT AEINEIAERS I INederTuaTUNTIlw 114 guiin 23
WATAIUN NFUNN 10110

e-mail: sukhumaporn@g.swu.ac.th

A3.39n3218 YUYAT

FneTIneuasinmive) anduiTeine1ransansIsuay nIUINeIEmansNIsUNme

NILNTNATITUEY 88/7 0.ANUWY A.AAIAYTRY ©.48189 2.uWNYT 11000
e-mail: jakkrawarn.c@dmsc.mail.go.th

n3.803)) 5IUEU

FeTaIneuaslinmivie) antuiTeine1ransanssagy nIuINeAansNIsuNme

NIENTNEATITUEY 88/7 0.AIUWY 7.AAIAYTEY B.43189 2.UWNYT 11000
e-mail: apiwat.t@dmsc.mail.go.th

SDU Res. J. 10 (3): Sep-Dec 2017

qm%miﬁﬁmgnﬂwqqLLaxmﬂa‘qamaqmiaﬁwmuua:
ihifuvensziveaudesogeaet gesiangy uazgdiuldes






