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Table 1 List of five essential oils and their therapeutic property tested in this study (Sinthusiri

and Soonwera, 2013; ¢]91, 2555n,1)

Essential Oils

Perported therapeutic property

Alpinia galangal oil
(Ka-Luang oil)

(or galangal oil)

Cananga odorata oil

(ylang-ylang oil)

Citrus sinensis oil

(sweet orange oil)

Eucalyptus globulus oil

(eucalyptus oil)

llicium verum oil

(star anise oil)

Anti-inflammatory, antioxidant, carminative, analgesic, anti-
allergic, antimicrobial, antibacterial, antifungal, antidiabetic,

anti-ulcer, immune stimulating, anticancer, insecticide

Antidepressant,  antifungal, antiseptic,  antispasmodic,

aphrodisiac, calmative, hypotensive, nervine and tonic

Antidepressant, antiseptic,  antispasmodic, calmative,

carminative, cholagogue, choleretic, stomachic and tonic,
antitumoral, improves microcirculation and immune stimulant

(increases white blood cells), improves memory, relaxation

Antibacterial, analgesic, antifungal, anti-inflammatory,

antineuralgic, anti-rheumatic, antiseptic, antispasmodic,

antiviral, astringent, balsamic, cicatrisant, decongestant,

depurative, expectorant, febrifuge, immune tonic, rubefacient,

stimulant, vulnerary and insecticide

Antibacterial, antifungal, anti-spasmodic, antioxidant,

carminative, stomochic, stimulant, diuretic properties

rheumatism and insecticide
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control waz cypermethrin (Kumakai®) 1514 positive control U8an13nAR89 7 TRITLANUILANLEA
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Table 2 List of five species of herbs, part used, location for extracted essential oils in this

study

Scientific name Part Used
Common name

Family

Location

Alpinia galangal (L.) Wild Rhizome
(galangal, Ka-luang)

Zingiberaceae

Cananga odorata (Lamk) Flower
Hook f. & Thomson

(ylang-ylang)

Annonaceae

Citrus sinensis (L.) Osbeck Peel of Fruit
(sweet orange)

Rutaceae

Eucalyptus globulus Labill Leaf
(eucalyptus)

Myrtaceae

llicium verum Hook f. Flower
(star anise)

llliciaceae

Chumporn, Thailand

Nakhonratchasima,

Thailand

Chaingmai, Thailand

Nakhonratchasima,

Thailand

China
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[
- %

36 nsnAmaLgNBrainduaNszIiEa NSz AW lng duAas THann aan
Ao
wazdu Aamsdudansneldracuaasiuting
ANHWNNINARBIAINITNNTL2 Sinthusiri and Soonwera (2014) 319UNUNITNARDY
WuLgNANY s (CRD) 12 AMAADY (wileude 16.4, 16.5) A Az AmMAaesd 5 91 udazinld
unagdutinueng 3 41 10 A (WA 5 6 twAlle 5 #n) TRl ALULATUNA 30x30X30 T,
aniulddnanne 5x6x0.5 1. 1 weiuansluauuio e AUENA 9.0 T, 49 1.0 T, WAY
1% autopipette eIt AL 10% AILLLELANR 10 1A, AU AinsTmMeN sy e Ll
azatawiazANdindu 1 Na. wdarrenaunaseqsaunauan 1 au Inea1HuaEnIs
Fenfuitsusliveetinduenszeginlaainiuiiaiumases wazaiumasesiBaudiy
il wnsedasuasiutinfisionts dosulduasiuiiugniuiluanumaeesias
AMUMAAELFELINELAUATY 5 41 waztinan1amaaedllaingsinan1udsnisaee Warikoo

et al. (2011)

v
o

Traddfn1sAUIuANgATAIL

%ER = NC-NT X100
NC
ER = 1sz@nsnnlunnsla (Effective Repellency)
NC = arunuldusassutinlugoefilifans

NT = anuanldunasiutinulutinenians (hsiunenssie, cypermethrin)

OAl = NC-NT
NC + NT
OAI = satin139191al (Oviposition Activity Index)

NC = anunuldinasiutinuludaanliians



13

NT = anunulaudasdutinuludosnians

OAl = -1.0 v7a flaandn -1.0 unadsduneNsyiaaniaayulnsinalunigla i
wasdutinunnqnelal (Repellents)
OAl = +1.0 ¥7a ¥NN91 +1.0 Munalviduenszmeaannagayuinshegaunasiuling
1191914 (Attractants)
= =2 o o = ' < =
OAIl =-1.0 I8 +1.0 unnefsudunanszimeanirayulng liinanslunishagauaznig

laanasutinuliinngnela (Fain

@
- %

37 nevasaugvaraitiunanssiiaainnszasalng duudas Wann gan
alea
wardn FansmanaznssusanawnlunasiuTing
ANILNNINARBIAINATNNTUDY Sinthusiri and  Soonwera (2014) AM4LEUNNTNARD
wunguanysnd (CRD) 12 AmAnes (nilen 16.4, 16.5) luusazdmaandd 5 1 usiazan¥ld
wNaduting 10 Wag fmuuﬂ@mﬁq 3 3 TuanuneaesruAduEnANina1e 5.0 9. 49 3
g1, anviuld autopipette eansTuens e LA aztaTenlE 0.1 Na. asuulduuasiy
fin1 M§aannnAand 48 Ty, s uanlaviang uasfusuuMLensed 1 finnauaslinende

Yuanimaaad lliaszviuasialdl

3.8 NSALATITUNANITNARAY
o v v 2 " dl ¥
thiiayanismaaasainde 16.4, 16.5, 16.6 uay 16.7 limsziiuanimaaadnongls
WIAIANLANANTasARAtTAEAE DMRT (Dancan’s Multiple Rang Test) #1A1 LT, LC,,

WAL paired-samples T Test.



3.9 LAUNITALLBINUIATINISIAEY

.- FTYULIR
NITALUUINY - -
BlLA.  W.8. f.A. N.A. NN, H.A. B WA, HNE N.A.
1.0719NUTILIIN LAZNITANH
TNNUNDNTZUEAINNTZAIN —>

Tne dunaes Tadn ganddsa
uazdN

d’l o Y dl 2
2.n91aeuNaIuTinuie 1 1y
NINARDY
3.NMAReLA VYRt UeN
szimgaIniTayulng 5 1Hinsie
NNFANEILAZNITEIEINITIATEY
wulnrasrneauuNaiuting
4.N3NARRUNYBYRNN e
szmganiaanulng 5 alinse
NN9IANLLAZNNTELENNITIATTY
FuTa9aAn LA LNaIuTing
5.119NARBLA YRt UeN

A a

seimaniaayulng 5 1iia Ty
nnadudannsansldaasiuasiu
2
1y
6.N9NARBLAYBUR NN U
szmganiaanulng 5 1iin
AaNITANE Larn19EEINIIWN

lelraainasiuing

7. NNTIAINTUNANARDS

y 3

v

N

v

A

A

v

v

A

v
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8.NM1771ENTIUNANITNARA

unNn 4

NAN152]8

4.1 puan15Ias

411 wavranisiunanssinaainnszasnlne duudas Wann aadda uaz
AN HANITANLUDINUBULNASIUTNWET 3

NAN1INANEY LU Table 3 ﬁ@mmmi‘fwﬂw@mzmmmﬁmguim 5 4R (NFLANWN
Tna 1umaes Tladn gPala wazdn) Anndingy 5% lulensaueanased Aan1IAeU89
MaULLAITLTINUTET 3 InafinnmmaasBaufiaunatuansaiii sauLas cypermethrin
10% wiw (Kumakai') Tnaiianianaaadlsngdn ndannameass 1 o, visfumanszived (C.
sinensis) Tﬁmaﬁ%miummm@fa\ﬁmmﬁmﬁﬂﬁuuﬂuumﬁuﬁmmﬂ 56.6+6.7% TANA9NIAS
sfumenszmganINwaes (A. galangal) uazeiadLsa (E. globulus) Taadinaniliivuau
WHANTRINUANE 33.4+4.2 LAY 8.682.4% MINAAL daurinsfunenssivenszAean ing (C.
odorata) THlafn (I verum) uay cypermethrin TN NAAENTANETDINURLUNAITUTINY
LRNANTVAINNINARET 24 T3, HANNINARBINLIINTNTuveNss e dy Sanslfinansanizane
asruaukNasdutinuEduAn Inalnanilivueuuuasduiinumie 60.0£3.8% T4AINIAD
nduvenszieTaes R uaztlarn Gefluavinlimeuunasiufinume 36.046.3,
10.2¢2.6 UAT 0.940.7% ANNANAL daninsiumensymenseianing uas cypermethrin Tllua

“

AAN1IANETDINLAULNAITUTINY atinalefimnl et N ATRIAN LT., (50% Lethal Time) A8 L3Q"

Aﬂl 4: 09/ o 4:4‘0 v o Y 1 0’/ o
Wﬂﬂﬂq%ﬁmﬂ\‘iquuﬁ‘ﬂﬂ3‘25LMEIVWI']ELMMM’PJHLLNﬂﬂquuquﬁ]’]ﬂiﬂ 50% N@ﬂﬁ"]ﬂ{]'ﬂ’] UTHUNBN

1
=

suwiedn Nonsgegn taadlen LT, desdiqene 1.1 a3, smunaaudiiduenssmed 8

a Q Q
1

= e Ao gqu o o o 4 3 o | =
s luandur] Minlinueuunasiutiumald 50% seaasunmetiniunenssingdmwaes gan
adsia wazlilann @ellAn LT, wini 29.25, 50.01 Lag 70.85 du. ATNAAL A uiutindumas

szniengzAng waz cypermethrin la@unsnunen LT, 16
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nanamaaedly Table 4 AenavawisuneNstimaanfiadsylng 5 1ila Ae s
nenszenszAeenlng Tmdes Wearn gA1alaa wazdn Acsdindu 10%  luenia
uaaneged sanisaneresvteuuiasiuivuged 3 TnsianimesesFfaunatuasad
ANALNAY cypermethrin 10% wiw (Kumakai®) Tnenan1mAaedLlsngdn naIn1Imaaes 1
g, nunenszimeElunn Wmﬁﬁzﬁmiumsmmm Tnaduani lfinuauunasiutiiuany
84.048.9% 7898AR nduvaNsTinedn aAALFA d1waes cypermethrin waznszAwnne
Tnadinainlinuauunaadulinuane 70.043.9, 63.445.6, 34.8+4.2, 24.4+45 uaz 0.6+0.3%
AINATAL NAININARDI 24 TN, m@ﬂmngdwﬁyﬁﬁw@mxLuﬂﬁjﬂ%ﬂ fapsliinoniluiesie
yueuLNaTuTIuTET 3 zgﬁizgmLﬂjulﬁmimﬂﬁmﬁﬂﬁuu@uumﬁuﬁmfiﬂﬁ 3 A1el 93.0+4.1%
389098Ae Tnsunenss e du yARLAA 911aes cypermethrin LazNIzAIn e afiuanin
Wiveuunasuiivded 3 ane 73.843.9, 68.6+5.2, 36.6£2.9, 35.8+7.5 WAZ 1.2£0.4%
AL il Buufeuen LT,, w@ﬂmﬂgfjﬁﬁzﬁuu@muuﬂz’m Iﬁm@ﬁ%miummmm ol
A0 LT, fieefignie 0.01 Ta. vuRe sfuvessymedu Ausyandnmgegaluniminlimien
unasiutiwged 3 mel 50% lunandur e 0.01 9w, ite 1.2 w1l sesneunfetinduszivg
Warin garaUsa cypermethrin 11wiAes waznszssanng deidie LT, wihfu 002, 0.03,

15.83, 29.08 WAL 50.01 TN, ANTNAAL

4.1.2 uarasnNunaNsTuEaINNsEAnlng auuaas tenn gadlaa uaz
AN AANITALURIANLALNAIIULINY

Han1maaedluy Table 5 RAanasastnunansyiieaInfiaayulng 5 4Hn (NFA
g dmaes Tladn ganasa wazdu) mnudindu 5% waz 10% luendaueanased sanis
A889AN LA LNAITRTINU TneiNnNmAaeFaURaLNai LA AR ALNAY cypermethrin
10% wiw (Kumakai') ¥aan1snaaad 7 51 Nseaumanudingy 5% HaLlsngIntduvensive

=

A

& Winaangaluniameass Inadnanilisnusunasintinumng 61.4+3.2% 09a301Aendi

WONIZIULTNNEDY cypermethrin idumanszmelann uaztindiunenszinagaaLlea deing
P AGNLALNAITUTINUANE 40.443.2, 29.245.1, 11.442.9 WaT 10.4+3.2% AINAIAL 491
PsiuvanszienszsaanIng T Nafan 178 aa9ANLA LN AITUTING AUSUNAMNIENTYW 10%
' & o o 1% aa < o v o 1% o v
Hadsngdntiiuvenstmelilain inaangalunismaaes @eluan lisnudunasiuinunie

87.2+8.1% 999a91Aa WsiunenszmegAALAa &u cypermethrin 1A uaznszasan ne
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o

auan AN uSunasiulinuane 81.845.9, 72.843.9, 70.2+4.1, 54.4+7.2 uaz 1.240.9%
ANNANAL

Han19nAaedlu Table 6 ABNATEIAT LC,, (50% Lethal concentration) ABAINM
¥ ¥ & o = a o ' = o Aa o
dindiurasindunenssimaannaayulng 5 9ia (nszAvanlng dwaes Tlain gaalda uas
&n) uaz cypermethrin #1 50% AANNTANUTAINUAL ULAZANUALNAITUTINY NAINTNAADY 24

o d} IS [ :// | 02/ o ¥ v dd‘

T, UAT 7 U T9HAN LC,, reeuuauuNasiuinuiunalsngdn thiunensuimednliinanngn
Tunmanes Tnadlen LC,, Heaign Aa 2.02% sedasnnpe tsunanszweTiann ganadsda
cypermethrin naes waznszawlng laaflan LC,, A9l 8.22, 837, 1583, 21.85 WAy
28.62% MINRAU AFUAT LC,, 2@9anuALsNgdn tnsiunenszivedu Winanngalunig
NAaBaTULAN Inaden LC,, WU 2.15% 999aau1Aa Wisunanszsmadnaes Hlann gan

alsa cypermethrin waznszAwnne Inaden LC,, A9l 8.92, 9.02, 9.37, 12.45 Uaz 30.71%

ANNANAL

4.1.3 uarasiidunansziveaInnsEalng auaes TWeann gadlaa uas
N AAN15ELLIN1FNN A TRILNAITUTINY

nan1INAaealu Table 7,8 LAz Fig 1 ABNATENUNNUNANIZIUEAINNIZAWN e 10
wiaes Wein gaddsia wavdn aonsdindu 1, 5 uaz 10% slanisdudanissldaasdaifindy

= o v o = o . 1 dl ¥ %
wedeuuasintinug Inenanimeseifsauiauiy cypermethrin natlsangdn Aranudindiv
1% cypermethrin Tinanngalunimaaes Tnadualunisdudinisisldaassomiudeuuaedi
tiulé 100% sevasnnAadnmaes nszAvn e uazgadlsa Aualunisududinismnldany
o < o o Y v o [ ] 09/ o Y Gn’l/ =
FalsNdauNasdutiuld 60.7, 50.1 uaz 1.1% ANa1AU dautinsunenssadn wazltlann &
=® o [~3 o o £ 1 o oi/l 1 % t:lld o [~3 [
nalunnshsgafafindaunasdutiruginndngudanagmila sz luticanlanssolfindy
wrasdutiuaslannndnfinenldléldans Wewsaunauaidatiniemnla (OAN) uatlsngdn
cypermethrin fialinanngalunimaaas IaadAn OAl = -1.0 MunaAN3) Analunisduds

Talfusasdutinuwaidaanslalianysnl (100%) 3e98981A8 WITURBNIZINLTNNAD

nazAsne uazgpaUda IneiAl OAl windu -0.44 §mFunanimaaesimnNdindu 5%

dsn791 cypermethrin Winaangalunimaass Inainalunisdudslalfiunasiudinumaiy

1195 100% sesaannpetsiunensziad ey neeawn g Wedn &u uwazganadsia

Taadualunissusanisanslduaguuasiutinuld 75.9, 75.8, 41.7, 41.3 way 21.1% AMNANAL
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wanandilaFauiiauan OAl uanwwudn cypermethrin g9 lfinanituAn InaiA1 OAl Winiu
-1.0 Reaunsndudanisaneldressadnmaliawnasintiulfetanysnd sesasnnAenndi
waNgzmEIImaes nseAvenIng Wain du uargandilsda TnaiaAn OAI Wiy -0.62, -0.61, -
0.26, -0.26 UAY -0.12 AINAIAL daunan1smaaesiaudndy 10% 1310791 cypermethrin
¥ . oy ad . X :
tndunanszmenszaintne wazWadn linaangalunimaasslnaaruisaduganisngld
pequnasiutinneaiels 100% seasnnme mduenssmetwaes §3 wazyralda tned
nalunisgugainisanelivesunasiutinuneadals 98.8, 69.9 uaz 59.1% muaNAU at1elsf
= = 1o ' ' %4 ! . . 4
prsiaFeumauAIauauieud luitenaaasnalsngdn cypermethrin A Mdindu

annnsnduganigangldaesusasiutinuwadalfet19auysnd (100%) aslsiildaasunasdy

|
= &

4 ¥ ] v 09’ [ 09; a 1 4
finulutinenaaes dowlufinenasesuesinduvensyimadis 5 98ia dsingdn Aaaandindu 10%
Winanlunsgudanisnelaseunasiutinuneaielfandnnanudindy 5 uaz 1% Ineiaau
¥ Y 09/ o o ?/ = o :/l ] v @ o
dindin 10% wsiunenszmanszisnlne uazann Aualunisduginismnsldaassodindtme
Wennasdutiuliadsany sl aslidldaesunasiuiiuluitonases doutidunanszive
11adu] Bn 3 3lin Ysngdn Hewsuldlutitannaeeszndne 1.0-36.3 Wessiads dauiinaiy
dindiu 5% dsangan dduvenszmadis 5 1lia animndudanisinldaessiasindemeie

e

unaddutinulfatineanysnl asiauauldluitannaaiszngng 16.3-73.5 Wassesn d1uium

v 4
o

Avnding 1% Usingan dduvensumennatinlianisodudanisinldaassiasindamenile
uwnasiutiuliiguiu Aefiduaulaluliosnaasaszidng 20.6-90.4 Wassiasn

nanamaaedly Table 9 Aanaresinfunesszaannitganulng 5 1iin Turiiu
peanszwENIFnng 91mdes Tern aAUda uazdu slanismnavadla (nsdudannsiin
1al) unasdntiug InevinnnmeaesiFeumauny cypermethrin nan1snaaaslsingdn fipnu
Windiu 1% cypermethrin Iﬁwaﬁﬁthmmmm Tnganunsadudanisinldaesunasiutingla
92.4+2.4% 78989"AR TnsTumenszvenszaaanng Wern wargAaLlsa Tneilemsnsduds
neinlafld 1.441.1, 1.3£1.1 uaz 0.7+0.3% ANdAL dautinsiuvenssvetnwaes wazda T
fualunstudenisinlssesunasiuiin daunanimaassiiaanadiaiu 5% sngan
cypermethrin §alilaATIgAlUN1TNARBIIT LAY Tasanunsaduganiainlaly 95.242.3%

q

A 091 o ?/ ¥ 1 A a o o a o
sa9aNNAfUNduMaNsyalilann A 11Waeg %ﬂﬁ@ﬂ[ﬂ@ LL@Zﬂ?ZﬁQQWi‘VIEI IpaNdmnIINIg

v
o o

fgusganisinlald 10.042.5, 3.241.3, 3.041.6 WAY 1.6+0.9% AINANAL FIUTLN1INAARITN

A

v 1
ANLEndiW 10% wuda cypermethrin Tinalunsdudanisinlalfauysaingama 100%

q
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v & '
o 2K

sa9a9NAe WueNsziie Tlann duaes nsvasanlne gandlsa wazdu nauansu T9i

v
o

amsnstudenisinlals 95.843.9, 6.4+2.7, 5.842.6, 52+1.8 UAY 3.4+1.8% FINAIAL
wenanfiilenFauieusn LC,, wudn cypermethrin inanfigalunimmaaes Weian LC,,
miige Ae fifrgegareltresuasiuiing Jalen LC,, winu 0.58% sesasanie tiluven
szweanlufn 91mdes nszianning garaUia uazda Taadlen LC,, windu 5.97, 28.95,

29.05, 30.52 LAY 32.85% AINATAL

4.2 3975 UHA

v v 1

v Ay P Q./dgl Y @ 1 091 o = A
mnm@m:ﬁnm@faﬂummm@mwim‘n‘mmmmmummzmmwnwnguiwaﬁmfaunﬂ

a

a a 1 o % 1 o Y Aﬂl o v v v
THANNARBNITANEURINUAU FNWA WATlraIuNasTUuTINu InaseAumAINNENdY 10% s
Tun1snnamuNaa (Insecticidal  effect) AndNAsAUANNENTY 5% aen9lsAnutndunau
seiiedu grnalaa waz1lledn Neaonudindu 10% Winaduinlunisindniuen uazanug
2BIUNAITUTINY TINAINTNAABY 24 TN, NEAN WInueuLNasTusinume914919 68.6-93.0%
wariAn LT,, 991919 0.01-0.03 13, souseaiinasanisanaaasanuiunasiutinuls 72.6-
87.2% MAIN1INAADY 7 41 InadAn LC,, 7319149 2.15-9.37% luanieh cypermethrin HANE
FIANITAEUAIUUAL 35.8% UAINIINAREY 24 TN, WaTHAT LT, Nl 15.83 13, uazlnase
nsANETaANLE 70.2% TaailAn LC,, Wiy 12.45% asimiulfidnundunanssivaannive

:// a dg/ v 3 o :// o b % [ U v a 1
ayulngis 3 atiailinalunisnindnianueu uarAnuirasunasdutituldaninngn
cypermethrin TIHANIINAABIRINALALNAUINENIUNNINAARIYBS Kumar ef al. (2012) 7
$189 U UMBNTTIAINEN (C. sinensis) WIRARTIAMINITNITANUDULDIWHAITUTINY Tas)
1A LC, 791919 3.93-0.71 pliem” uazdlAn LT, 951304 2.3-5.8 414 39uaEailnasiani s

a a o v o v v o ¥ v d’l
ey inaasanuiunaaduiinuls 46-100% luszaumanuidindu 40-70% uanainil
Sinthusiri and Soonwera (2010) €l9s1a9 Wt UeNIZwe Rz LATINY (Cymbopogon
citratus) A (Cymbopogon nardus) A (C. reticulate) LL@%%W@‘]JI?T@ (Eucalyptus
v v = 1 o Vv o n:ll o 09// a a
globulus) AMMLEINTL 10% NNaFaN1TANLTaIMUaLLNAIIuTiInWdER 2 dudinisiasniuie
o v =l 1 o [~ o 09/ o a o v dtﬂl
2109ANUE waziHasanisaneradsalANdt Tneindunanssiagaaldalinanngnalunig
a o U o v o Aﬂl o a a
naaad Auaniliivuauunasiuiinudan 2 nae 100% 1a9IN1TNAaad 5 w1 Inadan LT,,

| e p a & o o o v o P o o

Wi 0.50 W9 TagadNIAe Wsueanssedn nylpiven uazazlpsiinu Tellan LT, a9l

113, 1.18 Az 1.26 W% AINAIAL wananBuiduvenssmennaiindalnalunisdudanig
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wanyLAulnaasanuils 100% Tnaanuiliauisoisnauladudafiudald souiedanudn
tndunenszmennaiiadeilnasianisanenesiandaunasiulinulfison Inavidunaussimee)
Adadsa danaliinanngalunimeaesinadinaniliiunasduiitunne 100% lwnan 1w uay

T LT, Wil 3.75 und se9asunma thadmanssienslpdtinu uaznylpinen d9ilan LT,

5911 8.73, 12.41 Uy 29.82 AU mNansL aselsAmIN Palacios et al. (2009) §145181911497
tdunansyiiadu (C. sinensis) &nén (C. aurantium) WazlARLGA (E. cinerea) NuasianIs
perassaLANdeLNasiutinu Taadan LC,, Aell 3.9, 4.8 Uaz 5.5 mg/dm’ Aua1al Tuneh

(<1

dimethyl 2,2-dichlorovinyl phosphate (DDVP) (Taiflugnsiaidaiasnzdinianuuaduazldlunng

3 8] 0 o ¥ Myegy A
ﬁﬂuqﬂuﬁﬂﬂ?ZUMHQWﬂ@NiNi@IMN@ﬁLQWWZ

naadilTauWen) JaA1 LC,, Wil 0.5 mg/dm
lunnstlasiunndnuuay wavsnufiunasdutinuwyiniugsliinanlun1stasiuindnsafndsang
wradTutinuAag Malusneanuees Sinthusir and Soonwera (2013) 19181914311 UNBNTLLUE
¥ v v =l 1 o o =3 o o Y % a
&1 Andindy 10% Anaseadnannisdauradsifndaunacsutinuld 16.06411.4% wazian
KT, Wiriu 84.31 w1l laadien LC,, Wil 9.16% wanannieadsnennudnindunanssive
v a ' 09/ o E ¢=4I o 2 2 2 o v =l
nduluensaneanages waztNTuNEni Neeauaudind 0.17 pliem’ d9lfinan lnng
ol unaadutinuunsunawld lunan 10.2-21.20 W19 Bay 36.0-54.0 W9 Tnaidnsinisnan
8.0-7.6 WAY 6.4-6.8% FNNAAL (N9, 2555n) aeglafiantnuneansyiiadudaliinanly
o o o o o a o = Vo e Y A Vo
nstleaiunndnuuadngatinaws foe nadsaeuintiuwensvnedu Inasednsnisaay
LATERTINITANLUDUUIN YA AUTUIUIIEIIUIDINYTIUASITIINE (2556) $18197157
09/ s v v v 2 2 1 v
tndunanszivedn aonudindu 3 piem® war 6 plom’ ANaBENIIAALIBIMNN T LA
15.70+4.5 WAz 30.10£3.15% A NAAU taadlAn KT, Wfiu 27048  Lay 158.48 W17
FONANAL NAINIINAADY 1 TN, UATHNAAESRINIIALIRIMNYEET 18.7044.15% UAY
45.33+10.64% WAINITNAADY 120 W9 WATHAT LT, WL 638.79 WAz 112.56 W7
ANNAFL WBNAINTl Phasomkusolsil and Soonwera (2012) slaseanuininsiunanssime §3

¥ ¥

(C. sinensis) AnNdindin 0.21 piiem® faliinanlunnslaldWigsaatinunndavirasunauld

q

v
[

48.0% w381 3.0 w7 lnedidnsinnsin 3.1240.91% 394914 Giatropoulos et al. (2012)
PeudnsueNsTe N (C. sinensis) N¥UIIHE (C. limon) wazinsUsm (C. paradise)
Tinan TuN9siNAngNUneNaIsauian 3 siade 4 uazeaaruisnilasiunisinaesgsaaanuls

a %
ANAIL
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Y o

atnglafimutndunansziedn AndunndunensemanilseTamiige Tnaauisn

o

nun g ifluarsindnunasdutiruniaoudaendaldifunwiouywed Tdiiuiesie
93 dl 09/ o v = ‘ao‘ o dl o o A .

annuanded T lurisiunenssiaduiiaiseengneuanidiAny Ae limonene (73.24%), O
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Table 3 Effect of five essential oils and cypermethrin (positive control) at 5% concentration

on mortality of house fly larvae.

(%) Mortality

Treatments / time (h.) LT, (h.)
1h. 24 h.
A. galanga oil 33.44.20" 36.0+6.3a 29.25
C. odorata oll Oc Oc Ns
C. sinensis oll 56.6+6.7a 22.0+4.06b 1.10
E. globilus oil 8.6+2.4c 10.2+2.6¢ 50.01
1. verum oil Oc 0.9+0.7c 70.85
Cypermethrin
Oc Oc Ns

(positive control)

"o mortality in each column followed by the same letter are not significantly different (one-
way ANOVA and Duncan’s multiple rang test).
? 50% Lethal Time = LT,,

Table 4 Effect of five essential oils and cypermethrin (positive control) at 10% concentration

on mortality of house fly larvae.

(%) Mortality

Treatments / time (h.) LT502/ (h.)
1h. 24 h.

A. galanga oil 43.8+4.2¢" 36.6+2.9d 29.08
C. odorata ol 0.6+£0.3d 1.2+0.4e 50.01
C. sinensis ol 70.0£3.9ab 73.8+3.9b 0.01
E. globilus oil 63.4+5.6b 68.6+5.2c 0.03
I. verum oil 84.0+8.9a 93.0¢4.1a 0.02
Cypermethrin

24.4+4 5¢ 35.8+7.5d 15.83

(positive control)

Yo mortality in each column followed by the same letter are not significantly different (one-
way ANOVA and Duncan’s multiple rang test).
# 50% Lethal Time = LT,,
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Table 5 Effect of five essential oils and cypermethrin (positive control) at 5 and 10%

concentration on mortality of house fly pupae occurred at 7 days.

(%) Mortality
Treatments / time (h.)

5% 10%

A. galanga oil 40.4+3.2b" 54.4+7.2b
C. odorata oil Oe 1.2+0.9c
C. sinensis oil 61.4+6.8a 72.8+3.9ab
E. globilus ol 10.4+3.2b 81.8+5.9a
I. verum oil 11.442.9b 87.2+8.1a
Cypermethrin

29.2+5.1cd 70.2+4.1ab

(positive control)

Yo mortality in each column followed by the same letter are not significantly different (one-

way ANOVA and Duncan’s multiple rang test).

Table 6 LC,, (50% Lethal Concentration) of five essential oils and cypermethrin (positive

control) against larvae and pupae of house flies.

LC,, (%) LC,, (%)
Treatments / time (h.)
of larvae at 24 h. of pupae at 7 day.

A. galanga oil 21.85 8.92
C. odorata oil 28.62 30.71
C. sinensis oil 2.02 215
E. globilus oil 8.37 9.37
1. verum oil 8.22 9.02
Cypermethrin

15.83 12.45

(positive control)




Table 7 Oviposition deterrent of five essential oils and cypermethrin (positive control) in

three concentrations (1, 5, 10%) against female adult of house flies.

Concentration Number of eggs + SD P value
Treatments
(%) Tested Control
A. galanga oil 1 188.2+45.28 478.0+23.6 0.25
5 110.6£10.7 458.0£19.6 0.20
10 5.0£1.50 424.6+33.2 0.03
C. odorata oil 1 206.0+57.7 413.0£125.1 0.80
5 81.3124.2 335.0£39.1 0.03
10 0 341.0£148.6 0.05
C. sinensis oll 1 435.2+37.3 457.0£25.2 0.62
5 230.84+23.3 393.2£17.9 0.08
10 133.8£29.2 435.4x24.7 0.11
E. globilus oil 1 452.0+11.1 457.0+21.9 0.95
5 367.4+25.8 465.2+18.70 0.72
10 171.6x16.7 424.4+33.5 0.05
I. verum oil 1 354.7£155.0 325.31204.5 0.89
5 216.0£151.0 370.8+277.4 0.55
10 0 371.7+158.5 0.05
Cypermethrin 1 0 144.7+1251 0.18
(positive control)
5 0 251.0+158.3 0.11
10 0 148.74125.1 0.17

*Signifioant differences between tested and control by paired t-test (p < 0.05).
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Table 8 Oviposition activity index (OAIl) and percent effective repellency (ER%) of five
essential oils and cypermethrin (positive control) in three concentrations (1, 5, 10%) against

female adult of house flies.

Concentration OAl ER (%) Number of tested
Treatments (%) eggs laid per
female
A. galanga oil 1 -0.44 60.7 37.6
5 -0.62 75.9 22.1
10 -0.98 98.8 1.0
C. odorata ol 1 -0.33 50.1 20.6
5 -0.61 75.8 16.3
10 -1.0 100 0
C. sinensis ol 1 0.09 - 87.1
5 -0.26 41.3 46.2
10 -0.53 69.3 26.8
E. globilus oil 1 -0.05 1.1 90.4
5 -0.12 21.1 73.5
10 -0.42 59.1 36.3
1. verum oil 1 -0.05 - 70.9
5 -0.26 41.7 43.2
10 -1.0 100 0
Cypermethrin 1 -1.0 100 0
(positive control)
5 -1.0 100 0

10 -1.0 100 0
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Table 9 Oviposition activity of five essential oils and cypermethrin (positive control) in three

concentrations against house flies.

Treatments / Inhibiting rate (%) + SD .
LC,, (%)
Concentration (%) 1 5 10
A. galanga oil ob” 3.0+1.6b 6.4+2.7b 28.95
C. odorata oil 1.4+1.1b 1.6+0.9b 5.84+2.6b 29.05
C. sinensis ol 0b 3.241.3b 3.4+1.8b 32.85
E. globilus oil 0.7+3.0b 3.0+1.6b 5.2+1.8b 30.52
. verum oil 1.3+1.1b 10.0+2.5b 95.8+3.9a 5.97
Cypermethrin

92.4+2 4a 95.2+2.3a 100a 0.58

(positive control)

'50% Lethal Concentation = LC,,

“Mean percent inhibiting rate in each column followed by the same letter are not
significantly different (p < 0.05) by one-way ANOVA and Duncan’s Multiple Rang Test
(DMRT).
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Fig. 1 Oviposition activity index (OAI) values of five essential oils and cypermethrin (positive

control) of house fly.
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V AN UANNA LUNIITINISSEALUIUNTNEA (2010-2014)
1l 2010

Phasomkusolsil, S and M. Soonwera. 2010. Insect repellent activity of medicinal plant oils
against Aedes aegypti (Linn.), Anopheles minimus (Theobald) and Culex
quinquefasciatus Say based on protection time and biting rate. Southeast Asian J
Trop Med Public Health. 41:831-840.

Phasomkusolsil, S and M. Soonwera. 2010. Potential larvicidal and pupacidal activities of
herbal essential oils  against Culex quinquefasciatus Say and Anopheles minimus
(Theobald). Southeast Asian J Trop Med Public Health. 41:1342-1351.

Phuakbukhao, N and M. Soonwera. 2010. Effect of herbal essential oils to control american
cockroach (Periplaneta americana) P6-10 in 16" Asian Agricultural Symposium and
1*" International Symposium on Agricultural Technology. 25-27 August 2010, King
Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand.

Phasomkusolsil, S and M. Soonwera. 2010. Larvicidal and pupacidal activities of herbal
essential oils against Aedes aegyti Linn. P6-33 in 16" Asian Agricultural

Symposium and 1* International Symposium on Agricultural Technology. 25-27
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August 2010, King Mongkut's Institute of Technology Ladkrabang, Bangkok,
Thailand.

Sinthusiri, J and M. Soonwera. 2010. Effect of herbal essential oils against larvae, pupae
and adult of house fly (Musca domestica L: Diptera). P6-05 in 16" Asian
Agricultural Symposium and 1* International Symposium on Agricultural
Technology. 25-27 August 2010, King Mongkut's Institute of Technology
Ladkrabang, Bangkok, Thailand.

Sritabuta, D; S. Poungjai and M. Soonwera. 2010. Effect of herbal essential oils against
larvae and pupae of Aedes aegypti and Culex quinquefasciatus. P6-06 in 16"
Asian Agricultural Symposium and 1* International Symposium  on  Agricultural
Technology. 25-27 August 2010, King Mongkut's Institute of Technology Ladkrabang,
Bangkok, Thailand.

Rassami, W and M. Soonwera. 2010. Insecticidal effect of herbal shampoo against human
head louse under laboratory condition. P6-32 in 16" Asian Agricultural Symposium
and 1% International Symposium on Agricultural Technology. 25-27 August 2010,

King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand.

1l 2011

Phasomkusolsil, S and M. Soonwera. 2011. Efficacy of herbal essential oils as insecticide
against Aedes aegyti (Linn.), Culex quinquefasciatus (Say) and Anopheles dirus
(Peyton and Harrision). Southeast Asian Trop Med Public Health. 42:1083-1092.

Rassami, W and M. Soonwera. 2011. Effect of herbal shampoo from long pepper fruit
extract to control human head louse of the Ladkrabang Children, Bangkok,
Thailand. J. of Agricultural Technology. 7:331-338.

Phasomkusolkil, S and M. Soonwera. 2011. Comparative mosquito repellency of essential
oils against Aedes aegypti (Linn.) Anopheles dirus (Peyton and Harrison) and Culex

quinquefasciatus (Say). Asian Pacific J of Tropical Biomedicine. S113-S118.
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Sritabuta, D, M. Soonwera, S. Waltanachanobon and S. Poungjai. 2011. Evaluation of herbal
essential oil as repellents against Aedes aegypti (L.) and Anopheles dirus Peyton &

Harrison. Asian Pacific J of Tropical Biomedicine. $124-5128.

1l 2012

Rassami, W and M. Soonwera. 2012. Epidimiology of pediculosis capitis among
schoolchildren in the eastern area of Bangkok, Thailand. Asian Pacific J. of
Tropical Biomedicine. (2012) : 901-904.

Phasomkusolsil, S. and M. Soonwera. 2012. The effect of herbal essential oils on the
oviposition deterrent and ovicidal activities of Aedes aegypti (Linn.), Anopheles
dirus (Peyton and Harrison) and Culex quinquefasciatus (Say). Tropical
Biomedicine. 29:138-150.

Phukerd, U and M. Soonwera. 2012. Larvicidal and pupacidal property of Zingiberaceae
plants essential oils  against Aedes aegypti (Linn.) and Culex quinquefasciatus
(Say). Poster No.86 in Joint International Tropical Medicine Meeting 2012, 12-
14 December 2012. Central World, Bangkok, Thailand.

Phasomkusolsil, S and M. Soonwera. 2012. Efficacy of seven Thai herbal essential oils
against three immature stages of Aedes aegypti (Linn.) and Anopheles dirus
(Peyton and Harrison). Poster No.82 in Joint  International Tropical Medicine
Meeting 2012, 12-14 December 2012. Central World, Bangkok, Thailand.

Rassami, W and M. Soonwera. 2012. Pediculicidal activity of herbal shampoo from
Zingiberaceae against human head louse (Pediculus humanus capitis De Geer).
Poster No.88 in Joint International Tropical Medicine Meeting 2012, 12-14
December 2012. Central World, Bangkok, Thailand.

Sittichok, S and M. Soonwera. 2012. Repellent activity of herbal essential oils against
american cockroach (Periplaneta americana L.). Poster No.87 in Joint International
Tropical Medicine Meeting 2012, 12-14 December 2012. Central World, Bangkok,
Thailand.
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Sinthusiri, J and M. Soonwera. 2012. Toxicity of essential oils from damark rose, rosemary
and geranium against housefly (Musca domestica (L.)). Poster No0.89 in Joint
International  Tropical Medicine Meeting 2012, 12-14 December 2012. Central
World, Bangkok, Thailand.

1l 2013

Phasomkusolsil, S., Wongnet, O. and M. Soonwera. 2013. Effectiveness of lemongrass
(Cymbopogon citratus (DC.) Staph), and citronella grass (Cymbopogon nardus
(Linn.) Rendle) oils as insecticide and biological stability of repellent activity

against
Aedes aegypti (Linn.) and Anopheles dirus (Peyton and Harrison). J of Agricultural
Technology. 9: 1475-1484.

(TCT =0.12)

Phukerd, U. and M. Soonwera. 2013. Larvicidal and pupicidal activities of essential oils from
Zingiberaceae plants against Aedes aegypti (Linn.) and Culex quinquefasciatus
(Say) mosquitoes. Southeast Asian J Trop Med Public Health. 44: 761-771.
(Thomson Reuters Impact Factor = 0.72)

Phukerd, U. and M. Soonwera. 2013. The effect of Thai herbal essential oils on larvicidal
and pupicidal activities against dengue vector mosquito, Aedes aegypli L. p91-97
in ICIST 2013, November 28-29, 2013, KMITL, Bangkok, Thailand.

Phukerd, U., Soonwera, M. and O. Wongnet. 2013. Comparative mosquito repellency of
herbal essential oils against  dengue vector mosquito, Aedes aegypti L. p102-108
in ICIST 2013, November 28-29, 2013. KMITL, Bangkok, Thailand.

Rassami, W. and M. Soonwera. 2013a. Pediculicidal effect of herbal shampoo against
Pediculus humanus capitis in vitro Trop Biomed. 30: 1-10.

(Thomson Reuters Impact Factor = 0.921)
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Rassami, W. and M. Soonwera. 2013b. In vitro pediculicidal activity of herbal shampoo base
on Thai local plants against head louse (Pediculus humanas capitis De Geer).
Parasitol Res. 112: 1411-1416.

(Thomson Reuters Impact Factor = 2.852)

Soonwera, M. and Sinthusiri, J. 2013. Green Pesticide from Thai essential oils against house
fly (Musca domestica L.: Diptera: Muscidae) p22 in Proceedings of the 17" Asian
Agricultural Symposium, December 7, 2013, Kumamoto, Japan.

Soonwera, M. and Phasomkusolsil, S. 2013. Environmental friendly repellent from Thai
essential oils against Dengue fever mosquito (Aedes aegypti (L.)) and filaria
mosquito vector (Culex quinquefasciatus (Say) P23 in Proceedings of the 17" Asian
Agricultural Symposium, December 7, 2013, Kumamoto, Japan.

Sinthusiri, J. and M. Soonwera. 2013. Efficacy of herbal essential oils as insecticides against
the house fly, Musca domestica L. Southeast Asian J Trop Med Public Health. 44:
188-196.

(Thomson Reuters Impact Factor = 0.72)

Sinthusiri, J., Soonwera, M. and Bonmeesupmak, P. 2013. Green insecticide from herbal
essential oils against house  fly, Musca domestica L. (Muscidae: Diptera). J of
Agricultural Technology. 9: 1453-1460.

(TCI=0.12)

Sritabuta, D. and M. Soonwera. 2013. Repellent activity of herbal essential oils against
Aedes aegypti (Linn.) and Culex quinquefasciatus (Say). Asian Pacific J of Tropical
Dis.

(Thomson Reuters Impact Factor = 0.53)

Sritabuta, D. and M. Soonwera. 2013. Effect of eight essential oils on oviposition deterrent
activity against females Aedes aegypti Linn. And Culex quinquefasciatus Say pp
502-510 in The Second International Conference on Integration of Science and
Technology for sustainable development (ICIST). November 28-29, 2013,
Bangkok, Thailand.
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Sittichok, S., Soonwera, M. and P. Dandong. 2013. Toxicity activity of herbal essential oils
against German cockroaches (Blattella germanica L.: Blattellidae). J of Agricultural
Technology. 9: 1607-1612.

(TCI=0.12)

Sittichok, S.; Phaysa, W. and M. Soonwera. 2013. Repellency activity of essential oil on Thai
local plants against American cockroach (Periplaneta americana L.: Blattidae:
Blattodea). J of Agricultural Technology. 9: 1613-1620.

(TCI=0.12)

1l 2014

Soonwera, M. and Sinthusiri, J. 2014. Thai essential oils as botanical insecticide against
house fly (Musca domestica L.) pp. 26-29, in International Conference on
Agricultural, Ecological and Medical Sciences (AEMS-2014) Feb, 6-7, 2014 Bali
(Indonesia) (Oral Presentation)

Soonwera, M. 2014. Green Pesticides as sustainable pesticides for urban pest management
in Thailand. 0144 in  Conference on Sustainable Business in Asia 2014 (COSA
2014), March 17-19, 2014, Hiroshima, Japan.

Soonwera, M. and Phasomkusolsil, S. 2014. Mosquito repellent from Thai essential oils
against dengue fever mosquito (Aedes aegypti (L.)) and filarial mosquito vector
(Culex quinquefasciatus (Say)) Africa J of Microbiology Research. 8: 1819-1824
(Impact factor = 0.54)

Soonwera, M. 2014. Efficacy of herbal Shampoo base on native plant against head lice
(Pediculus humanus capitis De Geer, Pediculidae: Phthiraptera) in vitro and in vivo
in Thailand. Parasitol Res. DOI 10.1007/s00436-014-3986-6 (Impact factor = 2.852)

Sinthusiri, J. and Soonwera, M. 2014. Oviposition deterrent and ovicidal activities of seven
herbal essential oils against female adults of house fly, Musca domestica L.
Parasitol Res. 113: 3241-3250. DOI 10.1007/s00436-014-3964-Z (Impact factor =
2.852)
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Phukerd, U. and M. Soonwera. 2014. Repellency of essential oils extracted from Thai plants
against Aedes aegypti (Linn) and Culex quinquefasciatus (Say). . Parasitol Res.
113: 3333-3340. DOI 10.1007/s00436-014-3996-4. (Impact factor = 2.852)

Soonwera, M. 2014. Green pesticides as sustainable pesticides for urban pest management
in Thailand. in The 2™ Biennial Conference on Sustainable Business, Energy and
Development in Asia (COSA 2014), Hiroshima, Japan. March 17-19, 2014. (Poster

Presentation).

VI RAUARNN L UNTHNTATINGTEALLR (2555-2557)

Ananl Henifaen uazug quifiss. 2555, nazesinsunenszsanizayulnsanisme
YRIFIRAU UATAIFN THUNAIANURLNETY (Periplaneta  americana).  N19Useau
AN7R T NINRTLNINR AR 10. 2224 nuALE 2555, el

Asqe Andlam uazues quiisy. 25565, N@mmﬁ”ﬂﬁumua?zL‘Mﬂmﬂﬁmzmuvl,wwi@m?mwm
FAEEU LAZAFNIHUBIUNAIAURWNITIY (Periplaneta americana). N19Usygn3TINIg
VRN UNEASANGRT ATIT 50, NNN.

Asqe Andlam wazaesn gueisy. 2556. qm’émmiiqﬁuu@m:mmmﬁ%gﬂm 8 wiAsianIs
lawazAnseadnlireaunasaiueln3iy Periplaneta  americana L.  (Blattidae:
Blattodea) #1141 206-2013 N13U9eNATINITVBINNINENRLNHATAVAAT A%aT 51,
NN,

ANNNA ARLYAT LAZHEIN QUEMRTL. 2556. E]Vléﬂ’ﬂ\‘]ﬁ”’}9:1/1&‘1/‘1@N‘j‘tmﬂﬂ’mﬁ%@Huiwwiﬂﬂ’]‘j‘ﬁl’m
yaeAnuALaaatiny (Aedes  aegypti  (Linn))  WATANWALNIIATTY (Culex
quinquefasciatus (Say). %1141 1153-1160 1 ﬂﬂ?ﬂﬁ‘zﬁgﬁ\l%eﬁ’m%‘@’ﬁﬂﬂ’]ﬁﬁLLﬁQ“ﬁ’]aﬂ%\iﬁ
11, 26-28 WEAAN1EIW 2556, TBULAY

Asqal AT laA g9 gUEITY LAYeIIT0L WIUAS. 2557, UszAvisnmaesinduvenszeann
NrayulnIAan19aal  LazNIRIRNFLANSILNAYA LAY (Blattella germanica
(L.): Blattodea: Blattellidae) %11 1-8 1w n191lse a3 anIg1eauuIne A e R Aans

v
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PUBY ANLE LAZALANTE UNATUTINYG (Musca domestica L.)

NITUNAUBNAIU

-Effect of herbal essential oils against larvae, pupae and adults of house fly (Musca
domestica L.: Diptera) Eluﬂﬂ?ﬂﬁ‘zfqﬂ\l 16" Asian Agricultural Symposium and 1°!
International Symposium on Agricultural Technology ?ZMdWﬂ'fuﬁ 25-27 August 2010
-Toxicity of essential oils from Damark rose; Rosemary and Geranium against House
fly (Musca domestica L.) élumﬁ‘ﬂ'izfgm Joint International Tropical Medicine Meeting
2012 szt 12-14 December 2012

- Botanical insecticide from herbal essential oils against house fly, Musca domestica
L. (Muscidae: Diptera) Iuﬂﬁiﬂ‘iZﬁN The Second International Conference on Integration
of Science and Technology for Sustainable Development (ICIST 2013) iwd’mfi”uﬁ
28-29 November 2013

- Pupicidal activity of herbal essential oils against house fly (Musca domestica L.) Tu
n17u32gu Joint International Tropical Medicine Meeting 2013 32NN 11-13

December 2013
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- Thai essential oils as botanical insecticide against house fly (Musca domestica L.)
sl,um?ﬂ?zfgm International Conference on Agricultural, Ecological and Medical

Sciences (AEMS 2014) 521919547 6-7 February 2014

NRUANNN
- Efficacy of herbal essential oils as insecticides against the housefly, Musca domestica L.
in the Southeast Asian Journal of Tropical Medicine and Public Health. Volume 44,
No. 2 (2013), Page 188-196.
- Green insecticide from herbal essential oils against house fly, Musca domestica L.
(Muscidae: Diptera) in Journal of Agricultural Technology. Volume 9, No. 6 (2013),
Page 1453-1460.
- Oviposition deterrent and ovicidal activities of seven herbal essential oils against
female adults of house fly, Musca domestica L. in Parasitology Research. Volume

113, Issue 8 (2014), Page 3015-3022
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