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ﬁ"]ﬂ\‘i’]ud%‘i’]ﬂu@uﬂ%ﬂ@uQﬁQﬂNW?ﬁﬁﬁﬁyL‘ﬁu k-terpineole, eugenol, isoeugenol filuasanisang
1e9AANTtEaETing uazeesIAnnylaeiAn LC,, = 82.10 Ua¥ 85.70 ppm snaiainaTuaudeiiua
Tunnstlasiugeiiaayinld 97.4041.70% luian 9 au. Gilliji et al. (2008) seaudntineuney
seielAALGA (Eucalyptus saligna) Avnddindiu 12.50, 25.0, 50.0 uaz 90.0% Hnalunisilasiu
eanetinuinli 20.0420.00, 17.0£7.0, 90.0 UAE 90.0 WA Misni et al. (2008) 89T
nanszwaannwan manaLde Piper aduncum Linn. (F.Piperaceae) maudindiu 0.4 g fAnalunng
Ylasunnsfinaasegaanatinuls 100% wiu 2 ou. 491 DEET avndindu 10% Huatleaiunisin
2a3eanetinuld 100% wu 4 93, Yang et al. (2005) PeauInnsueN LA duE e
(Citrus  sinensis) Nan9&1ATYAD Ol-citral Uaz citral AuanidaANIgeTIAYAE § LC,, =
0.0513% MAINNINARES 24 T8, UANaNTIEailne U inTumeNsyveanaLe (Cinamomum

zeylanicum) nzlP5HU (Litsea cubeba) wazdla (Zingiber officinalis) mnsdindiu 20% Heeiunis



finaasgssnAnny i 480, 480 uaz 120 W% AINAIAL HAN1INAADY lWeNANETINUNLIFN fisuves
SUMBIRNNNWINNRN (Zanthoxylum piperitum) Weaudnaddan (Anethum graveolens) wazillsneuau
(Kaempferia galangal) anxdindin 0.1 mi/30 cm” Hnalunistlasiunisinaasgsanatinuls 1 au.
30 uay 15 U7 uazidenguinumensy e usdazaiadag vanilin 10% fuasinlfgunsntlesti
m3ﬁmmqmwﬁqu1ﬁmﬁ”uﬁ@ 2.5 3. 30 W BAY 1.25 BH. AINA1GU (Gleiser et al., 2010;
Choochote et al., 2007) TR P BN AN NN SN VT M AN N AN ST (Zanthoxylum
limmonella) wazlu&N (Citrus aurantifolia) AN 30% paNtnTuENENg Weanna wud

PsunaNsyeiadasrlaNnaNfqadan 5 linalunistlastunisiaaacsaanagawlfangnndu

Q

=

uzwsa waztnduveNss ez uTdup iy 30% + Jamin Binanfigalunisilesiunsio
mﬂmmwmuiéﬁmu 296.0 W (Das et al., 2003) Choi et al. (2002) mmﬁudﬂfﬁﬁummzma
ANNAMIULADT (Lavender officinalis) ol (Rosemarius officinalis) waz s (Thymus vulgaris)
fnalunisileaiunnsinuesessnanny (Culex pipiens pallens) 15 65, 77 waz 91% luiaan
31.0+3.67, 47.0+8.28 LA 65.4+12.2 U ANNAAL

At lulAzan 13948 TAININIINAUTNTUNBNILINEAINABNNTLANT e ABNNTUNA A6

21a% anfunzlaiuan wazlulusenwn ivaldlunimaaadlunisilaeiunids waznianaldaas

A3

geanating uazgedngy apadilszlaminlifuainnisideinelAnsuaiingetindiuenseive

a A a a = v o O o 1 ¥ o [ o
nudsz@nsninalunisilasiuniean LL@%ﬂ’]ﬁ"J’Ni“ﬂ‘ﬂ‘ﬂﬂﬁ!ﬂ@’]ﬂU’]u WRZENTIANEY FINNINITUN

naanddelUwmuundnduiagulnslunistlasiunidn uaznisnslavesysisassaiin



ainsml uaziIEN1sNAADY

ABunIImaaetuLeaniuduneusiie Al

1.80UNANHUNNINAGEN

HeslJuRnisnganen war@auanfen 44 ANUUUIA (LBA) LAZTAUNAREY
ansznalulatinianems aontunatulagnszaanind1d1AnmMaa1ANTEIT NPamne

2.maideeNaneting uazeiaaialdlunimeanss

dupaulunimasasinaniaifiususnlaegaiatinu uazeeirannyluFaunaass Inaldons
WANAANTUIA 25.0x35.0x8.0 TH. AWMU 2 01A WAAENIAlAUIaz81AUIIARINATETUITUIY
1,500 N4, A2ANA DIALININNIIENTTATBIUIAEUNIAUENAN 6.5 T, g9 10.0 T 3 NIIE
' dll Y o 53 [ = ¥ 1 = v o o Y o 53 [ = o
sianne e litFasndemasgeaatituanla uazanoialddmiulidaandamadiagdiainy

e Ay y o o e o < o

el Wawrann1aeliFarteauiatiininiaasiniallanelluBeunaaes udsanniiu 2-3 4
Viuldgeusazaiinlunsazain wdodinueniaesluiiesdjudinislnaldainiaaagnys
(25.0x35.0x8.0 @3.) IAN1NIIAAINARETW 1,500 WA, Aena wastiingon lagaanatinuualiauin
neay 1 neaela duugeiianauiiunla 1-2 uw anguuiinth luaareegninglszanm 1-2 du

laeusazaiainidugniundadn

u

U lsouudiatluiiluenmng uasanniiu 3-5 54 gnungedamn 1

1
wsnyinTafiugniingeden 2 gniinegadai 3 uazgnineeded 4 mnaa Insgniingeded 2, 3 uay
4 Mamstanaiiadanililsfiuninnda 26.0% uanuis andugninazdinanud (alus) 96

v

Tsazlifueuns antiuldvaanga (dropper) aadalus lafinanatasnauin 500 ua. A9 50

a

a1

fasiafing udarniaeldsnlielinns18lunsadeeasaunn 30.0x30.0x30.0 a3, annuuldinaumyy

v v
v 1 a

i uTansaaeaes 2 FuialiiANTy uara i WiusncaniunisasAnTnaesalu

q q
¥ v
1 a

dusaiudeniaau aniu 2-3 Ju mlduasyiuimilusasudalfianmeiamndalae 194 anu

finuenatlszanm 20.0 . ldaapdananatag (glucose) + Wgalaa (fructose) + siam lamniulaiu

(multivitamin syrup) ANNERdR 10% WEenvialiiaendndiaaagnioeun a1ufusANTamwARe

a

'
a v

UAIAINENAETIN UATENTIANTYNANNUS LALAULIAAAANIAD 2-3 11 quwmﬁmwimmﬁmmwiﬂ

1HLAT09nALNAY (aspirator)  AARNIWALRELARZTHA 50 Fa lANTAENE (30.0x30.0x30.0 T3.)
v £ £

WraNTaLmTeNANaNAEAN1A1UNA1NA 300 NA. MdTNdzam 200 HA. LaLldngansyaNmEanas

1 v
W lisaieeanatinuasle daugeirannyldtaanunn 300 ua. ldinazan 200 wa. wEaaN9tae

)

Tunsagainaliifalaeadinnnyasld Wegsusazaiinongla drldgausiazaiialdideaniutanish

X o o 53

nanaxIuadaunseiesusazataasny U duinsingy asindaandaaesasusazainnlgly

|
=

' A A A ] ¥ a g V6 ¥ ]
m?wmﬂﬂumqmu LL@Z‘VILﬁ@ﬂﬂﬂll%‘]@ﬁ]uuﬁlﬂllﬁ]LLW@Z?]LL@L‘W'ﬂL@ﬂﬂiﬂ%ﬂuﬂqﬁ“lﬂﬁ@'ﬂﬂmﬂiﬂ
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3.nsfiusausaNaayulng uaznisnautniuraNsTiea NN TANUWING

Nrayulnsmiun lunnmeassiil 5 alialduninannseasanlng (ylang-ylang, Cananga
odorata Lamk; Annonaceae) AanNWWA (Clove, Syzygium aromaticum Merr. Et Perry;
Myrtaceae) andunzlas (Lemon grass; Cymbopogon citrates (DC.) Stapf.; Gramineae), ANFU
nzlAsuau (citronella grass, Cymbopogon nardus (L.) Rendle; Gramineae) Tmﬂﬁ‘ﬂzﬁguiv\l?ﬁ\i 4
TUATLALATN 8.1 n189 2.1AF91 98N waslulusena (sweet basil, Ocimum basilicum L.
Labitae) ALAINAIANTELIN NN (Table 1) mnﬁuﬂ’wﬁmHu1mu&i@:€ﬂﬁmﬁmu 1,000 N5
A lfiazeraneanliiuiia udsueniudugudn wiazaia antiuuannauinduenssive s

a A Lﬂl oI/ o” dll 9/0” o v [~3 1 = :/I o 2 2

azaiin TneirraanauleinlelFinsimenssmeauduanifivldrandsn souisdfuaanudinduly
| 1 a dl 2 vy A oy o 2 a & dl
Nrayulnsusiazailan 2 Audindune 5 uay 10% Tuinduueniin uazievdalaanasas e
wirei 1515 lunNmeaessall (Table 1)

4.naneaesunisilesiunisinaeseanatiny iaseeiiaey

n3MAaalE35n19 human-arm-in cage NEHNNMImMARaLAIIY 3 AW 81g 20-50 T Tauen

1

= a a v = % 09;
WA NgININA HAdnansen unimadey kaziaduadaslalunimeaey Inalunimaseuiug
naaauusiazARlinsamagas 1 N9 urazngeeInAaaUNAANWAEEeNANaTinuang 3-4 Ju
Auan 250 Fn Ndslimeiviaeaninen lalunsaasauuaauin 30.0x30.0x30.0 G, NAUNNS
naaauliignaaaudieiie uanliiazenn Tiniiven uilsdu Tadu viseirseqtlssinutioaus aanii
vinnsnageunisinveseatatitng nenistiuwaui i linidunensz e iseamaaauaiinle

9 a  a = Y o ) Y @ o
dinllunsseelunan 5 3w windigeanatiuiauaungudn bl lunssgeuanslidiudngeanatiugg
aglunsaiunienlunimaasy antduiigalasnandanelszuns 500 8. ARTe3
dl dl A Y Y 4 % A ¥ dl o My o 09;
AwdsnNuinduiasauIug 3x10 3. wiasangede uuauinandsllléiiantamaaey adntiuni
wdunensziaisisanlily Table 1 Buni 0.1 wa. MNuALBRET ARz dasA At ]]

o u’/j a a K d‘l ¥ v dl a v = 1 ¥ o ¥
1A9aINIY 5 W7 astiuaudin i lunssegeanativunezenliuiu 3 wd uinldligsanefinuinali

= A Iy o P p o o a & A
ANLLTURBNATNNINEN LL@gﬁﬂuLL"ﬂuL"ﬂﬂﬂluﬂ?ﬂﬂﬂ@qﬂ‘]_lf]u‘w‘ﬂj 30 UN PINHENALUIUNAUTLIUNUN

v
o

dl ° 09; 1 =X =® ° % o K QI dl %
BAUNNINITNARDLFGLLE 2 mmuiﬂﬂwqmmmmm@uLLmuu‘wmqm Gugunaudinldlunss

[ 2|
o A

geanetiatusnauiedasnaniiigiaeauiaiiiuinaaeuieus 2 faiuld 9aanansenan
ﬁwumiﬁLﬂui:mLfgm"ﬂmﬁuqqmﬂﬁmﬁmmﬁ”ﬂﬂummi:maﬂ'wmmuLwi@:mﬁm ANUINIAN
rﬂ"]L@?immi:mﬂmﬁuqqﬁmmb’gmmm@uﬁq 3 AU ﬁﬁlﬂum@‘mmmuﬁuqqmﬂﬁmﬁuﬁﬂm@mmmu
lugaanan 8.00-16.00 . mzflugaananfieanfuzasssaneiindunainaiedu dusunis
wmmﬂuqq%ﬁmmfuﬁ‘hLﬁuﬁ?ﬁm?Lﬁj’mﬁmh”uh“uqqmmﬁmﬁlunﬂjﬂfummﬁmLwiﬁﬂmimmmﬂu

4391981 18.00-20.00 U, N3zt ue N AR lunAINANNAYN AUFUNIINARRILLFILALUATHWANT

3



1

neasLimRsiunmaaaung lununensziieeus 1 DEET uazinsfunsngnoniuauuny
9/0” o L% -e:ll 9/09: 2 g 1
nslitnsiunenssive uasihieyan livisunnlilfinazinasaldl
5.msmaaadlunsilasiunisngldassgeanatinu wazeesiainy
AutiuniameaaesinanisanicanaaasuImEUERIAREINAT9 1.20 @1, g9 50.0 BN, LN
09/ :/l a 09, o 4:4‘ = 1% ! v
11 200 &, antANTnuneNssmeweren 11y Table 1 5unm 5.0 wa. asluusazfisanaas

% o v

doutnandiflunimeaauiBauiauiuldiputindunanssiveaialaiag LANNEENAARY LAY

' '
a A

Haannaaafonfiandnlianslunssegeiflgeanatiunadaeny 34 Fu Anwdenduuds uas
Weanflazanala §1uau 50 Faslanss ndsanniiu 48 @u. infaenases uazitanageuiBuuiiy
aana1nNneeNaeting uiaiuauanldresgearatinulnaiinimaeses 10 31 lunmaaasaes
thfuvenszineusazaii mmfuﬁﬁmg@ﬁwmiﬂﬁﬂmﬁLmﬂzﬁmmﬂiﬂ A mFunismaaedlugs

1AMy ANTIAE N AT wRa R Ugeanetiundunen
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Table 1. List of herbal essential oil repellents in coconut oil and ethyl alcohol tested against

Culex quinquefascitus and Aedes aegypli

Common name/

Scientific name

Origin of plant

Plant used

/chemical consituents

Formulation

Family

1.Ylang-Ylang Nakhon Ratchasrima Flower 5, 10% ylang ylang oil
Cananga odorata Lamk Thailand essential ol in coconut oil/ ethyl alcohol
F.Annanoceae

2.Clove Nakhon Ratchasrima Flower 5,10% clove oll
Syzygium aromaticum Thailand eugenol in coconut ail/ ethyl alcohol
Merr. et Perry isoeugenol

F.Myrtaceae

3.Lemongrass Nakhon Ratchasrima Stem 5,10% lemongrass oil in
Cymbopogon citratus Thailand citronellol coconut oil/ ethyl alcohol
F.Gramineae

4.Citronella grass Nakhon Ratchasrima Stem 5, 10% citronella oil in
Cymbopogon nardus Thailand citronellol coconut oil/ ethyl alcohol
F.Gramineae

5.Sweet basil Bangkok Leaf 5, 10% sweet basil oil in
Ocimum basilicum L. Thailand essential ol coconut oil/ ethyl alcohol

F.Labiatae
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HANNTNARDILAZIANTTL
Han1INAaadlu Table 2 Aanavasiiuanszmaanigayulng 5 atia lAuntunsiunes
sTmENIzAcn g ihsiunenssmaniuna dkunenszmenzled indunenszmanslpiven uas
09/ o v b4 09/ o v ° o = = a A
tnduvensziveseng avudindy 5% lutisiunzngn duiunimesecfseuinaud 3 ainme

U1 uNENE19 DEET  (N,N-diethyl-3-methyl  benzamide) uwazludldsundunenssiveainle

(untreated) slannsilasiuniein waznnslagsdnany (Cx. quinquefasciatus) TaiianFaie

k4
o | o

waadnlunistesiugein wefidudnisilesiugein uardnsnieinaesgs wuduidunes

3

szienszAan naliinannga lunisilasnismeassiaefinalunistlasiugedayinliuungnae

a q

90.0+0 w19 Tnadnalunsiesiugeinld 96.0% uazidnsnisinaaseiia1y i 0.80% 198917
AatduaNseazlabuan WsduranszianIuna Wisunanssimeinseng Wsunensive

melag Wsiunengn uaz untreated  Tnanatiaaalunisilesiugediannyinléiuiu 55.042.35,

]
[ [

40.0+0, 40.0+10.35, 35.0+2.35, 21.35+4.71 Uay 0 W1 AnaaL Seilnanlunistlesiugediangy

o 1% o

finlé 96.0, 94.0, 94.0 96.0, 96.03 ULAZ0% AMNAIAL 9INVREINENTIN1ITIATBIENTIAEY AT 1.06,

o

1.20,1.20, 0.80, 4.0 uAz 20.05% AMAFL A5 DEET Fuilluansdaiaszin 1 lunnstleaiunns
ﬁmmqqfuwudﬂﬁN@Iumﬂmﬁuﬂqq%ﬁmzyﬁm%ﬁmrmdn‘fﬂﬂw@marzmamnﬁmgu“lwmnmﬁm
Aad1NIatleeiuegemnyAnlAuIuNINne 401.048.36 Wil Tnadinaluntstlesiugeinld 96.0%
warddnsneain 0.80%

HAN1INAADIlY Table 3 ?mm@mmﬁ”’]ﬁummxmmmﬁmuﬁuim 5 1iin MHuritisdunes
szmenszAnIng dslunesssmanua dluesszeazled inluenssmenzleiven uas
fnsuvenszme sz aonadndu 10% TaefinimeaeaBauiion 3 aia Aetidunzniig
DEET uwazlil¥tinuvenszivaaiiala (untreated)  tun1stlesiunsinuadeasIALY il

[ %

a 2 [ ] 3 2 o o o o 1 ogl o
L‘]_E‘EI‘]_ILV]EI‘].IL"J@’]GLHﬂ’W?‘]Jﬂ\‘muﬂ\‘iﬂﬂ Lﬂmmumm?ﬂmﬂuﬂq\mm LAZARNTINITNAYBNEN WUITUTNU

3

1
aal

wanszienszAwIng Minaangalunisesiugeiiaainlalunan 126.67+5.77 win Inaing
Tunstlaaiueninls 96.0% uaridnsesin 0.80% sasasnAetduvenszive Insywn thsunen
szwanuna tduvenszeazlaien tduvenszeazled dnstunenie uazlllE iy
waNsyiigaInWaayulinstiale (untreated) ImﬂﬁLfs@%ﬂ?ﬂlﬂiuﬂ%ﬂmﬁuqqﬁm% 93.33+15.20,
90.0+17.32, 86.67+10.40, 78.33+2.89, 22.31+2.37 UAaZ 0 W7 AMTNANAL
Analunistleaiuesinls 94.05, 94.05, 94.05, 96.03, 94.05 Uaz 0% ANNANAL TneildamsT
g9fim 1.20, 1.20, 1.06, 0.80, 1.20 uaz 20.20% FINAIAU dqw DEET Winan1smaaasauinngd
fnsunenszimeanigayinenaie daunsaileiugeinliuiy 389.1247.35 wni asriugs

a1 96.03% uaridnsesinlé 1.20%
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HaN1INAaaslu Table 4 ABNATSNNUNEaNITIEANNTANUWINS 5 4tn 1Huntnsdiunen
semenIzAn Ine Wiuvenszmenuna siuneNsyivansla? tsunessvivanslaiuen uas
& o P | S = a a4 & o v
tnuvenszmeiusenn Aandindu 5% dountmeaeiFeunaud 3 1tinReudunens1e DEET

wazlaldindunenssiveatinle (untreated) sianisilasiunisia uaznislageanefinu (Aedes

o o Sﬁ o o o o

. dll = 4:4‘ 4 [ T @
aegypti) IﬁﬂLN‘ﬂLﬁﬂ‘ULWHULQ@WL@@HIMﬂW?ﬂ@QﬂHQQ p aidusnistasiuegin wasamnaInien

3

=

299N L9 TdunaNszienz lesnanliinaangalunimaaas Selnalunistlesiugeinliuiu

60.0+6.30 W17 annsnilesiugearatinuinld 92.38% waziidnanisin 1.60% 84a9u1ANNY

©

v
o

WaNITMANITANN I Wsiunanszmanuya tunensziianslad dndunensziia nsenn

Pnunzniio wazldlfldundunanssmaaiialnadnanaaslunisilasiuni1sdialéd 53.2045.79,

o

45.57+1.38, 35.64+2.58, 30.71+2.68, 25.31+4.79 Uay 0 WA Aua AU Tedualunisiasiuenin

v v
o o |

16 94.29, 92.38, 94.29, 92.38 uAY 0% AINAIAL FINTNHERIENARAIE 1.20, 1.60, 1.60, 1.20,
1.60 uaz 21.0% AWANSL dwu DEET Alilunimmases feuiiieudnsdavisaiunudn Hinas
lunmaaennnndn slumesszinganisayuineneiia dsuniig uaz e
szt Teanansntleaiuseialiu 397.617.93 udl Hlearugeiall 94.29% uasiidnanseiall
1.20%

HAN1IMAADILY Table 5 ﬁ@m@mmﬁ%ﬂﬁumm:mmmﬁmm;uim 5 ailn WHuitinsuves
szmenszieing sunenstimenuna hsunenstineazle’ dsuvenstinaasleiven uas
sindunenszivesznanaaadindy 10% daunimeasiouioudl 3 alane disunznsag
DEET uwarlilfiinsiumensziveaiiala (untreated) slannsilasiunisin uaznaslageanatinulne
LﬁmﬁﬂmﬁﬂuLqmLﬂ?]lﬂlumiﬂmﬁuqqmﬂﬁm wafiduAnisileaiugein wazansIn1inedLs

1 09/ o ve ¥ a A = ¥ o o 1%
WUQ’]M’]NHM@N?SLMHM%iﬂ?lMN@ﬂ%@ﬂiuﬂ’]ﬁ“ﬂﬂ@’ﬂ\? TmﬂuN@ﬁlumaﬁﬂmﬂuﬂmmimmu

q

96.67+11.55 Wil aunsnilasiugeaatinuinls 96.61 Tnaddnsgearatinuin 0.80% 7898987

AatduneNssmensz A ng thdunenssmanzlafven tidunenssimeaniuya tidunew

4

o” o A 16) & 091 o a = -dl o o 1%
FAR NN XA R VNN FA Tl LL@leilshju’]lluﬁ‘ﬂilﬁzLMH?H@I@I@ENL’J@’]Lﬁl@ﬂiuﬂ’]ﬁ‘ﬂ@\iﬂuﬂ’]?ﬂﬂiﬂ

]
v =K A

86.67+10.40, 86.67+5.77, 77.0£3.46, 63.67+3.21, 25.11£3.21 Uaz 0 W9 AINAIAL T9HNalunNg

v
o o

Tloarfugeanatinuin 94.75, 94.75, 95.38, 94.40, 96.61 UAY 0% AMNANAL LATHARINYIAAIL

v
= o o

1.06, 1,06, 0.93, 1.13, 0.80 ¥az 20.20 #7314 DEET Iﬁmmﬁzgmlumamm@m‘lﬁmﬂiﬁmﬁmﬂﬂdmmu
senszmzantayulng dlunzning uarlilithduvenssmasiala nudhiinatlesiuserialé
409.0+8.53 WM Tlaaruenninls 94.45% uaridnagein 1.12%

HAN1IMAADIlY Table 6 ﬁ@mmmﬁyﬂﬁumm:mmmﬁmuﬂwa‘ 5 ailalduitintimen

v v v
a?zmam::ﬁqmimﬂ mﬁwﬂmzﬁmmmma mﬁummzmamiﬂ? msﬁ“uu@mzmamiﬂ’ému 2Pt
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disunenszie sz pidindiu 5% luifungniiauaziniuazwsg FaNTTlaEN3IATEYNY
et euBeudianswalaieds swadlawaadeganadls 1/ wefidudnnslageldliansld
wazsain1enele nadsngininsunenssmenssien ine Wnaangalunamasaslasdualunig
alaildiepeinaoymeaifianansldly 100% Gedsualaede 0 Wes luanisfinmeseafendioy
A8 uawld 3,207.06110.67 e uazdidaiinisaneld 1.0 uAerindunenssmeanszaenined
AnsanTAlunslagan e lilinnandlaldgenn sesasnietindumenszme s shsuves
szenzle’ dnduvenstimaniuna TluvenssvenzlAiue kazinduNzni1e (MIMeAAes
wWhauwey) Tnaddiuauly 10.37£1.65, 20.6746.05, 25.0+2.36, 28.31£8.67 WAL 612.0£34.0 Was
g AL luanziinnmmaaeadieuiieudsauldeansisil 2,367.06125.50, 2,107.0120.56,
3,006.0£90.20, 2,138.0+125.37 uaz 2250.0+137.0 was madsy Geiarunuladesaneidie 1 6
f9T0.21, 0.41, 0.50, 0.56 uaz 12.24 Wed AefAANAIAL Tmﬂﬁﬁsnﬁmﬂ@iﬂﬂﬂﬁmmqiﬂjﬁﬁ:
99.56, 99.02, 99.16, 98.67 UAL 72.80% AMAWTL sauviadailiaiinnganalanail -0.99, -0.98, -0.98,
-0.97 WAy -0.57 ANNAIAL %qﬁﬁlﬁLﬁudﬂﬁ”ﬁﬁuw@ui:mﬂmﬂﬁmmuimimmﬁ fsumenszive
nela% iﬂﬂuu@mzmamum waztiTunenszmenzlasuey Aisr@nsnangaluniaiuansla
Lilieeinannyanale dawinafunzwinafidszavsnnlumslageliliunandlaly usnalaawinis
VGHERHER IS T LR

NANNINAGES Table 7 Aeravainfumenszmeanfiaasing 5 ailalduritinfumensame
nazAs e ﬁﬁﬁummzmamum@ finsunenstinanzle’ tnduvenszvenslaien waztingu
wenszmelnsznn prnidindin 10% luiafunensnn wazifunensa (mmasesRauifiow)
sianslalilfigein A madiannandd Wenfaufendunldads Srunulaiedasieseinaig
weide 1 6 wesidusinnslagalilinndle wasdaiiniemnsla nadsngdnindunenszmeannis
aspdlwannafiaiinalunislagananminade lilianandlalinamind iAoty uiifmenszing
nazAa ne meﬁ”ﬁﬁummzmamum Winadngalunimmaaes Tnsseipn lianunsnunaneld
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Table 2 Effect of 5% herbal essential oils in coconut oil, as repellents against Culex

quinquefasciatus

Repellents Protection time % Protection” %Biting&
in minute = SD

Ylang-Ylang oil 90.0+£0b 96.0 0.80

Clove oll 40.0 £ Ocd 94.0 1.20

Lemongrass oil 35.0 £ 2.35d 96.0 0.80

Citronella grass all 55.0 £ 2.35¢cd 96.0 1.06

Sweet basil oil 40.0 £ 10.35¢cd 94.0 1.20

Coconut oil 21.35x4.71e 92.03 4.0

(negative control)

DEET 401.0 +8.36a 96.0 0.80

(positive control)

Control of 0 20.05

(untreated)

o Protection = total biting of control — total biting of treatment X 100

% 9% Biting = B/250 X 100

Total biting of control

B = total biting or landing by the end of the test
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Table 3 Effect of 10% herbal essential oils in coconut oil, as repellents against Culex

quinquefasciatus

Repellents Protection time % Protection” %Biting&

in minute + SD

Ylang-Ylang oil 126.67 £5.77b 96.0 0.80
Clove ol 90.0 £17.32c 94.05 1.20
Lemongrass oil 78.33 £ 2.89d 96.03 0.80
Citronella grass all 86.67 £ 10.40cd 94.85 1.06
Sweet basil oil 93.33 + 15.28¢ 94.05 1.20
Coconut ol 22.31 £ 2.37e 94.05 1.20

(negative control)

DEET 389.12 £ 7.35a 96.03 1.20
(positive control)

Control of 0 20.20

(untreated)

o Protection = total biting of control — total biting of treatment X 100

Total biting of control

% 9% Biting = B/250 X 100

B = total biting or landing by the end of the test
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Table 4 Effect of 5% herbal essential oils in coconut oil, as repellents against Aedes

aegypti
Repellents Protection time % Protection” %Biting&
in minute = SD
Ylang-Ylang oil 53.20 + 5.79bc 94.29 1.20
Clove oil 45.57 + 1.38¢c 92.38 1.60
Lemongrass oil 35.64 + 2.58d 92.38 1.60
Citronella grass all 60.0 £ 6.30b 92.38 1.60
Sweet basil oil 30.71 + 2.68de 94.29 1.20
Coconut oil 2531 £4.79% 92.38 1.60

(negative control)

DEET 397.6 £ 7.93a 94.29 1.20
(positive control)

Control of 0 21.0

(untreated)

o Protection = total biting of control — total biting of treatment X 100

Total biting of control

% 9% Biting = B/250 X 100

B = total biting or landing by the end of the test
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Table 5 Effect of 10% herbal essential oils in coconut oil, as repellents against Aedes

aegypti
Repellents Protection time % Protection” %Biting&
in minute = SD
Ylang-Ylang oil 86.67 + 10.40b 94.75 1.06
Clove ol 77.0 + 3.46¢b 95.38 0.93
Lemongrass oil 96.67 £ 11.55b 96.61 0.80
Citronella grass all 86.67 £5.77b 94.75 1.06
Sweet basil oil 63.67 + 3.21e 94.40 1.13
Coconut oil 25.11 + 3.21f 96.61 0.80

(negative control)

DEET 409.0 + 8.53a 94.45 112
(positive control)

Control Og 0 20.20

(untreated)

o Protection = total biting of control — total biting of treatment X 100

Total biting of control

% 9% Biting = B/250 X 100

B = total biting or landing by the end of the test
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Table 6 Oviposition deterrent effect of 5% herbal essential oils in coconut oils against Culex

quinquefasciatus

Mean no. of eggs = SE

Mean no. of egg

2/

Herbal essential oils % ER" OAI
treated control per female
Ylang-Ylang oil 0 3207.0£110.67 0 100 -1.00
Clove ol 25.0+2.36 3006.0+90.20 0.5 99.16 -0.98
Lemongrass oil 20.67+6.05 2107.0£120.56 0.41 99.02 -0.98
Citronella grass all 28.31£8.67  2138.0£125.37 0.56 98.67 -0.97
Sweet basil oil 10.37+£1.65  2367.0£125.50 0.21 99.56 -0.99
Coconut oil 612.0+34.0  2250.0£137.0 12.24 72.8 -0.57

o4 ER = NC = NT X 100
NC

ER = Effective Repellency

NC = Total number of eggs in control

NT = Total number of eggs in treated

ZOAl = NT=NS
NT+ NS

OAl = Oviposition Activity Index

NT = Total number of eggs in treated

NS = Total number of eggs in control

OAl + 0.3 and > 0.3 = attractants
OAIl - 0.3 and < 0.3 = repellents
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Table 7 Oviposition deterrent effect of 10% herbal essential oils in coconut oils against Culex

quinquefasciatus

Mean no. of eggs + SE

Mean no. of egg

2/

Herbal essential oils % ER" OAl
treated control per female
Ylang-Ylang oil 0 2070.0+£90.53 0 100 -1.00
Clove oil 0 2334.33+140.16 0 100 -1.00
Lemongrass oil 10.51+£3.70 2107.0+£70.34 0.21 99.50 -0.99
Citronella grass all 12.0£3.77  2331.66£120.37 0.24 99.48 -0.98
Sweet basil oil 5.20+1.50 2069.0+60.54 0.10 99.74 -0.98
Coconut oil 580.0+53.50  2080.0+70.40 11.60 72.11 -0.56

"% ER =NC - NT X 100
NC
ER = Effective Repellency
NC = Total number of eggs in control

NT = Total number of eggs in treated

#OAl = NT - NS
NT+ NS
OAl = Oviposition Activity Index
NT = Total number of eggs in treated

NS = Total number of eggs in control

OAIl + 0.3 and > 0.3 = attractants
OAIl - 0.3 and < 0.3 = repellents
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Table 8 Oviposition deterrent effect of 5% herbal essential oils in ethyl alcohol against Culex

quinquefasciatus

Mean no. of eggs = SE

Mean no. of egg

2/

Herbal essential oils % ER" OAl
treated control per female
Ylang-Ylang oil 7.67+£1.35 1220.0+97.56 0.15 99.37 -0.99
Clove ol 17.33+5.67 1200.60£69.26 0.35 98.56 -0.97
Lemongrass oil 26.0£8.51 1360.0+63.30 0.52 98.09 -0.96
Citronella grass all 28.33+7.51 1100.50£53.70 0.57 97.51 -0.95
Sweet basil oil 9.70£2.10 1300.60+50.40 0.19 99.25 -0.98
Ethyl alcohol 1300.50+£60.54  1360.0+62.60 26.01 4.41 -0.02

"% ER =NC - NT X 100
NC
ER = Effective Repellency
NC = Total number of eggs in control

NT = Total number of eggs in treated

#OAl = NT - NS
NT+ NS
OAl = Oviposition Activity Index
NT = Total number of eggs in treated

NS = Total number of eggs in control

OAIl + 0.3 and > 0.3 = attractants
OAIl - 0.3 and < 0.3 = repellents
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Table 9 Oviposition deterrent effect of 10% herbal essential oils in ethyl alcohol against Culex

quinquefasciatus

Mean no. of eggs + SE

Mean no. of egg

2/

Herbal essential oils % ER" OAl
treated control per female

Ylang-Ylang oil 0 1208.0+120.67 0 100 -1.0
Clove ol 1.33£0.67 2610.31£72.17 0.03 99.94 -0.99
Lemongrass oil 9.34+2.34 2107.10+60.51 0.19 99.56 -0.99
Citronella grass all 71.0£3.51 2050.0£70.53 1.42 96.54 -0.93
Sweet basil oil 4.0+0.16 2100.0+10.67 0.08 99.80 -0.99
Ethyl alcohol 2560.0£70.50  2580.0+60.50 51.20 0.78 -0.003

o4 ER = NC = NT X 100
NC

ER = Effective Repellency

NC = Total number of eggs in control

NT = Total number of eggs in treated

ZOAl = NT=NS
NT+ NS

OAl = Oviposition Activity Index

NT = Total number of eggs in treated

NS = Total number of eggs in control

OAl + 0.3 and > 0.3 = attractants
OAl - 0.3 and < 0.3 = repellents
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Table10 Oviposition deterrent effect of 5% herbal essential oils in coconut oils against Aedes

aegypti

Mean no. of eggs + SE

Mean no. of egg

2/

Herbal essential oils % ER" OAl
treated control per female
Ylang-Ylang oil 0 2011.0£120.17 0 100 -1.0
Clove ol 0 2100.21£110.56 0 100 -1.0
Lemongrass oil 20.0£2.50  2203.14+123.67 0.40 99.09 -0.98
Citronella grass all 25.0£10.20 2100.34+£112.56 0.50 98.81 -0.98
Sweet basil oil 8.0£5.27 2098.56+£110.67 0.16 99.62 -0.99
Coconut oil 405.50460.45 2150.50+£120.56 8.11 81.14 -0.68

"% ER =NC - NT X 100
NC
ER = Effective Repellency
NC = Total number of eggs in control

NT = Total number of eggs in treated

#OAl = NT - NS
NT+ NS
OAl = Oviposition Activity Index
NT = Total number of eggs in treated

NS = Total number of eggs in control

OAIl + 0.3 and > 0.3 = attractants

OAIl - 0.3 and < 0.3 = repellents
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Table11 Oviposition deterrent effect of 10% herbal essential oils in coconut oils against Aedes

aegypti

Mean no. of eggs + SE

Mean no. of egg

2/

Herbal essential oils % ER" OAl
treated control per female
Ylang-Ylang oil 0 2033.0+58.77 0 100 -1.0
Clove oil 0 2099.67+36.17 0 100 -1.0
Lemongrass oil 10.25+2.11 2108.0£110.15 0.21 99.51 -0.99
Citronella grass all 11.50£2.27  2149.33£174.58 0.23 99.46 -0.99
Sweet basil ol 5.83+1.64 2178.61+£22.03 0.12 99.73 -0.99
Coconut oil 590.50+70.64 2208.61+80.53 11.81 73.26 -0.58

"% ER =NC - NT X 100
NC
ER = Effective Repellency
NC = Total number of eggs in control

NT = Total number of eggs in treated

#OAl = NT - NS
NT+ NS
OAl = Oviposition Activity Index
NT = Total number of eggs in treated

NS = Total number of eggs in control

OAl + 0.3 and > 0.3 = attractants
OAIl - 0.3 and < 0.3 = repellents
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Table12 Oviposition deterrent effect of 5% herbal essential oils in ethyl alcohol against Aedes

aegypti

Mean no. of eggs = SE

Mean no. of egg

2/

Herbal essential oils % ER" OAl
treated control per female
Ylang-Ylang oil 33.33+2.88 1950.33+82.65 0.07 99.83 -0.99
Clove ol 8.0+13.11 1921.67+£103.40 0.16 99.58 -0.99
Lemongrass oil 53.33+5.78 1879.0£109.42 1.07 97.16 -0.94
Citronella grass all 36.0+5.29 1838.0£70.06 0.72 98.04 -0.96
Sweet basil oil 79.33+8.14 1846.0+80.67 1.59 95.70 -0.92
Ethyl alcohol 1905.0+£110.50  1910.0+98.56 38.10 0.26 -0.001

"% ER =NC - NT X 100
NC
ER = Effective Repellency
NC = Total number of eggs in control

NT = Total number of eggs in treated

#OAl = NT - NS
NT+ NS
OAl = Oviposition Activity Index
NT = Total number of eggs in treated

NS = Total number of eggs in control

OAIl + 0.3 and > 0.3 = attractants

OAIl - 0.3 and < 0.3 = repellents
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Table13 Oviposition deterrent effect of 10% herbal essential oils in ethyl alcohol against Aedes

aegypti

Mean no. of eggs = SE

Mean no. of egg

2/

Herbal essential oils % ER" OAl
treated control per female

Ylang-Ylang oil 0 1847.34+56.05 0 100 -1.0
Clove ol 0 1784.33£143.48 0 100 -1.0
Lemongrass oil 10.0£5.29 1820.0£99.45 0.20 99.45 -0.99
Citronella grass oil 20.0+£10.39 1953.33+55.08 0.40 98.97 -0.98
Sweet basil ol 5.34+1.77 1867.0£104.24 0.11 99.71 -0.99
Ethyl alcohol 1890.0+120.50 1900.50+110.56 37.80 0.55 -0.003

"% ER =NC - NT X 100
NC
ER = Effective Repellency
NC = Total number of eggs in control

NT = Total number of eggs in treated

#OAl = NT - NS
NT+ NS
OAl = Oviposition Activity Index
NT = Total number of eggs in treated

NS = Total number of eggs in control

OAIl + 0.3 and > 0.3 = attractants
OAIl - 0.3 and < 0.3 = repellents
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