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Research Title: Efficacy of herbal essential oils on insecticidal activity, repellency and

oviposition deterrent activity against house fly (Musca domestica L.)
Researcher : Assoc. Prof. Dr. Mayura Soonwera

and Mrs Jirisuda Sinthusiri

Plant Production Technology Section

Faculty of Agricultural Technology

King Mongkut's Institute of Technology Ladkrabang

Ladkrabang, Bangkok 10520 Thailand

ABSTRACT

In this experiment were conducted to investigate the larvicidal, pupicidal, oviposition
deterrent and ovicidal activities of five essential oils derived from Alpinia galangal (L.) Wild
(galangal or ka-luang), Cananga odorata (Lamk) Hook f Thomson (ylang-ylang), Citrus
sinensis (L.) Osbeck (sweet orange), Eucalyptus globulus Labill (eucalyptus) and /licium
verum Hookf. (star anise) against house fly (Musca domestica L.) and compared them with
chemical insecticide (cypermethrin 10% w/w; Kumakai 10®). The results showed that 10%
C. sinensis oil was the most effective, showing 73.8+3.9% and 72.8+3.9% mortality at 24 h
and 7 days for larvae and pupae with LC, values of 2.02 and 2.16%, respectively. These
results exhibited higher toxicity than cypermethrin (LC,, values of 15.83% for larvae and
12.45% for pupae). However, 10% of . verum oil and C. odorata oil showed complete
oviposition deterrence (100% ER, oviposition-activity index (OAl) = -1.0), followed by A..
galangal oil, C. sinensis oil and E. globulus oil with 98.8, 69.3 and 69.1% ER, respectively.
Moreover, . verum oil also gave the maximum inhibiting rate at 95.8+¢3.9 (LC,, values of
5.97%) : in addition, the other essential oils showed the minimum inhibiting rate of 3.4 to
6.4%. On the other side, 10% of cypermethrin showed complete oviposition deterrence

(100% ER, OAI =-1.0) and ovicidal activity (100% inhibiting rate).

Key words: Essential oils, House fly, Larvicide, Pupicide, Ovicide
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5.67 pglem’ flefinalunisduganiseigiuinuessnud il umuTndusaiadals 100%
9 ¥
waNaINL Kumar et al (2012) Tenudninfuvenszmvadu (C. sinensis) HHARANIIANHTD
[ o 9:/ el s . .
MuauLNaT U U A TN1IMAsa UL LANEE (Contact menthod) WazUULISH (Eumigation
method) Iastinsuneussmaduilnasefiourladnsmaaauauunasiuiu vnldlomisiiantiu
9 En/ 3’; or = ar :}1 = = ar 1) ¥ = = o [=3
ARENITIALN Ponedafinalunnsfudani sty Auinaeesnus Ll udu Tndlusama
Fe'léf 27.3 -100% TuiUAglun1mAaes
v
Sinthusiri and Soonwera(2010) 1ewdNtTuMeNIZIMEEANRLAE (E. globulus)
uasdu (C.  reticulate) Aanuidudy 50% lulaviaueanagas INAR lUNNTMAGRITLNLEY
wnasuriuded 2 Inefinavinliuaunie 100% Tuinan 5 Wil uasilAn LT, winfy 0.50 ua
= o [ | or ?, = = o 16 ¥ & = ar =3
1.13 W ANAAY uazfadnalunsdudenisadaiuinaasinue bilrasnmulnduaame

9
Sa'ld 100% wenanisiinadanisaeaedsamndeuadiuiwls 100% lunan 1 wn el

@
A1 LT, WL 3.75  uaz 1241  Aundl amansu agelafinauiidunedsyiviednivaes

&
o

(A. galanga) NILA (C. odorata) &3 (C. reticulate) 4AaURAE (£. globulus) wazitain
(I. verum) failNaRanITdaLesAaRndanaduiing Inewudainnnudngw 10% lulania
waanages Nuan A A ndaunasiuiauaauls 16.0420.74, 70.0£15.81, 16.0+11.40,

2.0+4.47 uaz 100% waannsnaaed 1 1u. taafan KT,, iy 84.31, 42,40, 84.31, 93.05 Ua

o

v 14
18.66 UMW AMNAAU (Sinthusiri and Soonwera, 2013) wananiiganudtinduvanssivadu

o
ar

ganalaa uarilenn aoanidudu 10% FeluaslunnsdudanismneldsauuasTutiul
76.68, 57.0 WAT 100% AINANAL (Sinthusiri and Soonwera, 2014)
ﬁaﬁfu‘lumﬁ@”ﬂiﬂNm?ﬁ%qgﬁ%ﬁﬁmiﬁnmmmmﬁwﬁumm:mmwnm?zﬁwﬂm
(Cananga odorata (Lamk): Annonaceae) I (Alpinia galanga (L.): Zingiberaceae) i
ﬁ'ﬂ (Mlicium verum Hook f.: lliciaceae) 8AVAUARA (Eucalyptus globulus Labill: Myrtaceae)
wazd&w (Citrus sinensis (L.) Osbeck) san19m1e1ad1UaL nwﬁu;ﬁmm?mwLﬁu‘[mmmuuﬂu

v o ' o o ' o % . o
uaZANULA N15la LL@:ﬂ’Wﬁ‘H‘]_Iﬂﬁﬂ’!ﬁ“]%ﬂ‘ﬂ‘ﬂ’ﬂﬂm%ﬂd’lﬁﬂ’]u (Musca domestica L.) TUINUURAN

L2 v
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=

21917 Tusn thiumensziweDedndeetiaaa1nn tingeans Nova

¥ dg} =
ARTULTBTT WRSHLIANLTE



1 1 13 ¥
wanesila dfuvanszegaalsalduiude uild uflandesreindniie dndunenstive

ng9e1199319n78 dodesains doeinlWAalagadu (Table 1) Audiulddnifunanssve

D

=4 ' 1 ﬂi{ L] o 174 ar O  ar ar S
anfsaygulnssneuanimnazinn liveaes uazlilselandlunisasiuidpuuasiuinu
dendaansuuinninnisldansiaidaunsed Usenishidrdyinfunenssmeainiisayulng

1 d’} o = ar ﬂal & 1 o ] b'n‘J ' o= ¥ ]
maidadudnriudanadan ldanAazanlusanienysdnacieliifinlsafrasielu

ar 3’/ o [ L = = o 8 [ & = & k4
NIEUAN sousdsldneliinnadalunsin Iunasiuiuiinausun1usas



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

and Soonwera, 2013; Hg31, 25550n,1)

Essential Qils

Perported therapeutic property

Alpinia galangal ol
(Ka-Luang oil)

(or galangal oil)

Cananga odorata ol

(ylang-ylang oil)

Citrus sinensis oil

(sweet orange oil)

Eucalyptus globulus ol

(eucalyptus oil)

Micium 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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LATHARN

1 ¥
A ldlunsatpundunenssmaiuainunadsie (Table  2) waadeleiin
aynsnisu anauzalulainaneas anumalulagnszasuindidgnmuiratansels

AT LT nie UAZARRIUUNIAR

o & o ar ¥ = &
3.2 NIFANAUINURANSTLREAINABNNTTAIGIING I uAa Aaldann Tunas
NegARUAE LATHARN

u
1 £ 1 ¥
ihdousreaasiafuanlunied 1 wadeldazenn suduuwian udail
- ol L s 4 A\ o 9 9 o
afmTunenszive lngA s Hydrodistillation annuudaludsiuaenmdudil 5 uay 10% Taeld

lansauasnaged wawzan 151Elunmeaessialyl

3.3 nsLRasasRNLInuLNa IR
ANTIUNTIALAL I UTINLNAIRTIURINARIAAALEN AT U TR LAZAANAAARANKA

W19aNANTE lwaa ANl ngamne Ineldadananiafmmde lauaaeiutioulszunn 100

ar =] =3

8
7 AufiununuldnaeaAsNaunn 20x25x15 1. udnthndusndaieal JuRntsAganen

g

==

u 4 Anyuna anzmalulaginisinemne anrfdmalulaginsraanindidigumnsaiansziia

q

=]

e liineynssdsuiginenduunaiin wad uazduduresunasiuinu sniuAnuenueaiy
1 8
tusiafudanss 50 60 (wag 25 5 ineile 25 #0) ldnsaReunagIuIn 30x30x30 1. 13
glucose 10%  uazunmd Wuamsdasalunasiuiunaniug 2 Ju 3asdanaivinine i
[ = 1y d‘ ar [ cii/
unasTuuwedanngldne danyile 2 /9 (Useunnd 100 nFN) 9 NaLUDALRESUNAITUA
1 o L 1 v
16.5x25.0¢5.0 1y, NeasiiumasiaagauznFinausingeuds 100 nfu udahaaneranliilld

=

Wl lunsuaeaunas Waunasiutnuonsla Tadniduvueuda 1 wiidulnduwiands 2
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o W - = Y vme as v R o i o o
uaz 3 Auandu lnaddayiafiuaims antudadnudlugeneniin’ednuendnud 50 a
& 9 1
TAD1AIRLULNAITUIR 8x12%4 T4, uAnn1enasnus 1ddn U lunsadsunaangeludive 1ot
snuiasiAu ndusdude Geasldnaidsznim 3 U ud0RaaeauNasiuinunINdanng
1 = ar ‘I’ 9 ar == SQI r=| d]
FuReafiuaunseialiruands 3 Aausnuaudouniian Mlun1maaes Lazandouuilanan

wevielflunimeaesgursely

34 msvaseLgVETeNduveNsTEAINNsEAting dnuAes Wenn ganflds
WATAN AaNIsAETaIMUaNLNALIuUIEN 3
afiunnmaaeslneAtnag Dipping Method (Sripongpun, 2008) 1MNULHUNTNARES
wuugNaNysnd (CRD) 12 Ramaaes (MefuveNsTENsZFn g 6, 10% fnsfunenszmen
WRea 5, 10% tiluvenssweatn 5, 10% ﬁ'}ﬁumm:mﬂqm%ﬂﬁm 5, 10% vnaunay
suweda 5. 10% 1AVBAULBANAERE WA cypermethrin) lnudazAwmnaesil 5 11 Feluusay
wINAAaDY (experimental - unit) T ULNAITUTUTER 3 dauan 107 fa ansuuindady

' =

v @
1A 10x10 1. A ntugEsenunasiuima ) ludiuenss wea uda ratiaudazany

]
& 1 e =

dudugiinas 5 wa. fwnan 10 Aundi Wnuienluaiunaaas 5 win udd 1y iudamieuiwn

L4 1
ldlundafeeunadauIn 7.5x10.0x5.0 4. WAL U UM UAUTIAVMASNITNAREY 1 TN,

LA 24 T3, wazinnan1mmaaadlldinsiuanald

‘ %‘ QU s 1 = a - - %
35 MavAdaugMtresiduRaNssweaInnsEAining 1waas Tenn ganddlaa
LASAN AANITAILUARIAN LA LNAIIULINU

Aflunnaaedlntaanng Topical Application (Sinthusiri and Soonwera, 2010)
TNURUNNINARBILLLENANY 0 (CRD).- 12 Amnaee ((hsfuvenszenszienTng 5, 10%
Ynifumenszwetafn 5, 10% thiluvensswedudes 5, 10% 5@ﬁuu®m:mmmﬁﬂﬁﬂ 5,
10% Bnsfumenssveda 5, 10% lnBaueanesed waz cypermethrin) luudazimnaaesdl 5 41
foluudazmisemaaadldimufunasiutiquens 1 fu d1ueu 10 finldlundesBEaunasun
7.5%10.0x5.0 7. il autopipette nentnsTueNI AN NI aausazAa Y
A7UU 0.1 WA.ARNAAY doun1maaadsuuiey (control) Mansauaanagaaslii Negative
control WAz cypermethrin (Kumakai®) \{lu positive control MAIN19MAREY 7 TUTLIRTUIUANUA

fne uasAauusEnTaUnAluudasuiianaaed tazinnansnaaedlldrmsitanaly
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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 Location
Common name

Family

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

Zingiberaceae

Cananga odorata (Lamk) Flower Nakhonratchasima,
Hook f. & Thomson Thailand
(ylang-ylang)

Annonaceae

Citrus sinensis (L.) Osbeck Peel of Fruit Chaingmai, Thailand

(sweet orange)

Rutaceae

Eucalyptus globulus Labill Leaf Nakhonratchasima,
(eucalyptus) Thailand
Myrtaceae

Hlicium verum Hook f. Flower China

(star anise)

llliciaceae
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= ¥ e ar ' a & a o
36 mavasaugvbreniiunasszmgannszhanine 1waas Wenn gaddds

1 s g 1 s
uazdy fanisduenisslivrasuaasiuiy
AIUNNIMARBIANLNATNN9U8S Sinthusiri and Soonwera (2014) AUKUNTNAREY
i 1 ¥ @
uLuguaNy 0l (CRD) 12 Awmmaass (wilauda 16.4, 16.5) Tuudaz@maandl 5 41 udazdn 14
wuaTuiuany 3 5u 10 fa (e 5 s wAle 5 50) ldlunsaReaunaITuIA 30x30x30 1.
antulEdaaunn 5x6x0.5 . 1 wiuawluatuuia R ARENAT9 9.0 TH. 44 1.0 T, WAn
9. . ¥ T o A o/ - '
¥ autopipette waataAHdNdY 10% aauuuiudIR 10 N4, Anduve tiduraNsz e LA
= ] L7 4 = =l =l ° S|
aztiausazaduidudu 1 ua. uuETsnaunesealTaLIRnLEn 1 a1u TngAniiudanng
b2 E2
Renfuis iveaihdumenszmeeiinlaqaniuiaiunases uazaiunaaesTeu ey
& :;’ [y dl =l & as QO ] ar B4 o 3”
Tl lunsades uuaeiuinudwsan s dusiulduaasiuitugaiuisluaunnaaduas
auneaaslFauiauauay 5 U uaztimanimaasellfinssinaniadan1s1ee Warikoo
et al, (2011)

ar

: 7
TaefA3n1sATuaURNgATAST

% ER = NC-NT X100
NC
ER =1/s¥Ansn1nlunisla (Effective Repellency)
NG = Auauldinasiuinludaei biflans

o i o 174 } qi:i ?,’ o 5
NT = aquanldunasiutiulutiantans (ddunanssme, cypermethrin)

OAl = NC-NT
NC + NT
OAl = @atin139141d (Oviposition Activity Index)
NC = Amnultuuasdurinudosd hifans

NT = aqunuldunasiuriwludianlans

@
OAl = -1.0 v7a tiaandn -1.0 wanefaifunanssmeainigayulneiinglunislalyly

wuasTurunanele (Repellents)
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OAl = +1.0 ¥Ta H1NN91 +1.0 wanalisdunenssieantayulnsAgauNa T
11714914 (Attractants)
=2 = ,DI o =4 1 z’/ ==
OAl =-1.0 it +1.0 e daduvenszieaniaayuns bifinanslunshsgauaznis

laanasTuriulsiuinnald (Fair)

37 nMevedaugVavTenidueNsEEAINnsEAsing dwAes Wenn gaAdlds
uazda Aanismeawaznisdusanisinlawnassuiu
ANAUNIMARBIAINATN19U84 Sinthusiri and  Soonwera (2014) 2MNUHUNITNAAD
unuguanysal (CRD) 12 AMPaad (IMilay 16.4, 16.5) Tunfasdmaaed 5 91 uwiazanl4ld
WHAIUTU 10 Wag qwuuﬂ@mﬁ@ 3 0§ T unAa0 U ALAUR AUENA1N 5.0 TN, g9 3
a1, A nUALld autopipette veauTTuensEmaLsazaafisRan1s 01 wa. aeunldunasiiy
P HAIRNNNAABY 48 T Tud uulifany wasiuduawuensed 1 innauazliniaudn

druan1maaadldimeeinanaly

3.8 MSAATIZANANITNARDS
ihdiaganimaassannde 16.4, 16.5, 16.6 uaz 16.7 liinsziuanisnaasaionaly
WIANANLANANTDIANRRHTALAS DMRT (Dancan’s Multiple Rang Test) #1A1 LT,,, LC,,

WAL paired-samples T Test.
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LAANDERE ABNITANETBIUUBULNAITUITNLIER 3 Inenin1IasealTeLReunaiugnsell
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nrzinnlne uazgaalsa TaedA OAL winriu -0.44 fwiunanimmanesiiannadudu 5%
Usngdn cypermethrin Iﬁwﬂﬁﬁqmlumim@m Taafiualunisdudalilfumasutime il
113l 100% seenurnAernifumenssmedudes nisdening Hafn du wazgANALAE
Tneinalunnstudinnsnelivesunasiulingld 759, 75.8, 41.7, 41.3 ua 21.1% ANARL
uananiiileBeuiFeue OAl udamudn cypermethrin g9lfinaddumn Tnaildn OAl winfiu
1.0 Fegnanmndudentmnslisesiniumeaflousasiuiuldetneauy sl sRan AR
wanszimetaes nazdeing Wain &y wazga1ddsa Tnaddn OAl WiafL -0.62, -0.61,
10.26, -0.26 UAT -0.12 ANAIRL daunanisnaaediincudindu 10% Usngdn cypermethrin

=

infunenszinanszivn e uaslflamn Wuadigalunimaseslasaiuisndueaninela

142864
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o 7 = o = %’ ar 1 = & = ar =
gasuuasiuiuweide s 100% sesasunnae dnduvansyivadnaes 44 uasyrialia lnad
9
nalunissiuganisnelarasunasiuiumeials 98.8, 69.9 LAY 59.1% A1NAAL Bealsh
- . [ ¥ i o 3 : o
ANialTauisuAIdauaudand ludaenaaesnalsingdi cypermethrin nAm LR

o
gunnfudanissldeesuaasfuduinadaliotnaauy ol (100%) Al ldreunaeiy

'
= 73

9 2 1 9 30, o i{/ = 1 s
tuludoemaans doulufaemasesrasindunanssmes 5 1la Usingdn Aaeududu 10%
17 1 1
WnamluntssuginimieeasunasiuinwmnAls lFand e ududy 5 uaz 1% lnaiaanu
@ o ¥
Wt 10% dnTunanssmanszienng wazltain Sualunisduganisangladve s fiude e
=l ar 9 o i e =8 1 1 o 2 7 ] in s
WeunasTuiuliatneanysal adlidldeesunssiuiuludiannaes dowdfuvenssive
1iaau 8n 3 18n Ysngdn Harweulilufiennaerendnd 1.0-36.3 esres dauiiany
9 9 &
it 5% Usingdn didumensaineiis 5 18a ldarunsadudinisiinldaesinfindaimals

ca =0

uwuasiuiwldedeanysnl Aasfisuauldludaanaaesssndnn 16.3-73.5 Weadesa dmiun
173 9 U 90’ ar a 1 ar 3’1 1 o (=3 s =l
pdudu 1% dsangdn dndunenssiemnalia ldanasadudenisiinldvesdiafndemale
unasTuru gty Reildruauldluiaanaaassyning 20.6-90.4 Wavsasn
=5 %/ or =4 = 9 ] 2" or
Han1§Aa0sll Table 9 AanasawsinlurauszaRInNgayulng 5 Tl TAuntnd
ar ] = =1 ?/ - o ! 1 or ?.f
waNsTmaNTzAve ng 1nwaes [Wenn gadddsa uacdn sanisnisaedla (nsduganisin
14) unasiuriu IngvinnmanesFauiauiu cypermethrin HaNITAaadlsINI1 AN
1 17
iadiu 1% cypermethrin Tfuadfigalunismeaes Inpatdnsndutansinlivedunasiutuld
& o 12
92.4+2.4% 70480 Ae tiuvenszmenszdsn e Wadn uazyradsa Inelidansnisduds
¥
neAn 118 1.421.1, 1.321.1 ua2 0.740.3% AINA1AL dauinaluvanss et iudns wazdu Tu
= o ?:I/ 1 (% U d=; } 7 p 7 U
fnalunisdudanisdnlizasunasiution daunanisnaassiasdidudu 5% Usingdn
1 t 1
cypermethrin Saliuanfigalunimmaseaduiin nsauasadudanasin’lale 95.242.3%
= % s V| ?,. ] = - ar ar = o
saeaanAatlurenszmellann 40 dnvwdes ga1dilia uasnssavanlng Taafidnsinng
fugansinlald 10.0£2.5, 3.241.3, 3.041.6 uar 1.6:0.9% AIWAAU AuFunimaAaasi
L 1
ArruLdiud 10% wuda cypermethrin Tnaluntsdiudensin’lalfanysaifgnfe 100%
=4 %’ ar G| ?1 1 =4 s a o [ ar dl =
saeanAe Wduanszaliladn d1wmaes nrzdsn ey ganddsa uasdn AuatAy 29l
9
ansnsdugenisinlals 95.843.9, 6.4+27, 5.8+2.6, 52+1.8 UAL 3.4+1.8% MINANGL

& i [
uananlilanFauifauan LC,, wudn cypermethrin Tinaangalunismaaes lnadan LC,,

'
[

ANgn Ao HRngegasaldaosunasiutinu TEAN LC,, ML 0.58% 399a4nnAe tnsiuas
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sempannBladn 4mades nazaeaning gaddsa wasdu Tnaidn LC,, winfu 597, 28.95,

29.05, 30.52 WA 32.85% MINATAL

4.2 33150004
- PO VO NS S o d
anuanmaansluafiidayanladliviiudnidunenssiveainiaayulnsifeuyn
a0 = 1 ar & 1 [ 8 C‘ll ar o b L73
sfinfinanan1TAneaaiuau Anus Lazlirequnasiulig Inafscduadmidudu 10% Wea
] ¥

Tun1indnuuad (Insecticidal  effect) And1RseAumIdudu 5% atrelsAiniuindunay
szimedn ganddsa warlonn Raomdudy 10% Winaaunlunisindaioueu uazfnus
PRIUNAITULTNU TIMAINTNARDY 24 T8 . ANaTN LUaUUN AT UAETEMI9 68.6-93.0%
wazfiAn LT, 7w1979 0.01-0.03 1w, souviseldinasanisnisvaesnufunasiuinuld 72.8-
87.2% wain1maned 7 Ju lnafid LC,, 81N 2.15-9.37% luntuzh cypermethrin JANa
HANNIANEIBIMLOU 35.8% UAINITNAGEN 24 T, UAZIAN LT,, il 15.83 1. uazltasia

] ar

nasAneaainLg 70.2% Taadien LC,, Wiy 12.45% Susinlad i dunenssinaainig
L2

i’—' = g 123 o (3 o [ 2 s v ol 1

ayulnai 3 1fipRldiraluntsdiadniannan uazdnudresunasduiiulafuinndn
1 9 1

cypermethrin T4nan1InAAeIllnMALITUTIBNIUNITNARENTEY Kumar et al. (2012) #

E4 ¥
PeuInniuensz iR ndu (C. sinensis) INARMY lunnsitdnruanaauNaiutiu Ing
f1A1 LC,, 751974 3.93-0.71 l/om® uazilAn LT,, sxwdd 2.3-5.8 Ju sanvisdsiinasansdudl
nsiatAuinvasfnidunasiuiuls 46-100% luseauaanuidudu 40-70% wenannil
t8
Sinthusiri and Soonwera (2010) fa3na1udnindunenseivianslafiinu (Cymbopogon
citratus) Rzln¥uan (Cymbopogon nardus) & (C. reticulate) UREEAALFR (Eucalyptus
L S = ] [ s s ldl ar a’; = =
globulus) Aaududu 10% Huade nsaneaearueunasiuiudei 2 dudinisasyiiuin
1046 NLE uaziinafanisanavassafinde laauniurenssmagadaddalinanngalunis
nAaed Hnani lfuuauwnaeuiudan 2 Ane 100% udsniamaaed 5 uii TaedAn LT,
1 ar = = g ar b %4 v v d] = ar Q‘f’
WAL 0.50 W17 e9ainAe unluvenssvedu arlaiuen usrnzlafitinu Geiian LT, fail
v v LY
1.13, 1.18 uaz 1.26 wnil muAa1su uanainfiunsfunenssmeannafindednalunisdudnig
¥
WinRLTnuasinudld 100% tradnualiaiunsnes pduladusofinde s souisdanud

ar =l '

v v
infunensemeynafdadelnasanisangresinindaunasiutiaulifae Tneinfunenszive

a e o

yaadaa seasliuannanlunirmaaasdaainani liunasiuinunig 100% luwnar 1 wii

a q

a = =l

= [ = gnI o & 1 d‘
WAZHAN LT, NNU 3.75 UM T9NAINNAR u’mumm:mamﬂm‘mu LL@S[ﬂEl‘Lﬂﬁ‘WﬂN TIHAN
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[

LT, Asil 8.73, 12.41 uay 29.82 FuH ANATAU atinalsfinu Palacios et al. (2009) £4918471%

@
2 = ]

dnddunenszivadu (C. sinensis) &40 (C. aurantium) uazyARLAA (E. cinerea) Nnase
neAETavF NS LasTuitu laafiAn LC,, fail 39, 48 uays5s5 mg/dm®  ANNAIAL
e i dimethyl 2,2-dichlorovinyl phosphate (DDVP) @ufluansindifanssitndnunas
waz i lunnmeaesnFeuifay) 361 LC,, wiafu 0.5 mg/dm’ Farnsumensymeandu AT

ar o

=l [ ° [ o £ ar 5 1 gn,./ o 8 = ar o
uantanizluntrtlasiuindauueu wazdnusuaasiuiumiud inan lunstesiuniidmnsa
] 14
IANTaTaUNa U uA9Y AluINEIULR4 Sinthusir and Soonwera (2013) i1e9UWIINT
wanszmedn Aududu 10% AuadednsinisaauresiaAndaunasiutuld 16.0£11.4%
£ L4
wazflAn KT, Wi 84.31 wii taeliAn LC,, winfiu 9.16% wanannildsilsesudnindunan
a - ¥ oL o[/ AS A PP 2 e fy o
semeandululeniaueaneaad uasi i uNznE12 NsziuaAnudntu 0.17 piem® felinan
Tunsla ld I unasiuiuuasunauls luinan 10.2-21.20 wih uaz 36.0-54.0 Wi Tnaddmne
N17MEN 8.0-7.6 UAL 6.4-6.8% MINAIML (WEs7, 2555n) atialsfinnuiniuvense e AW
= ar O _ar ar = dll g = i %’ s = ] L
uad N saniundnunasdngainau dae Insdseanuindiaiuenssmedu Anadedne
NITAALLAZERTINITAI8TBUUINUREALE A TUINIEIUTBNNE 2 uAET TN (2556)
' 9; ar & 8 2 2 = ' -
sreuITMa s e AN AN 3 pllom” WAL 6 pl/em” HNAGAN1TAALTBUIN 1]
16 15.70+4.5 WA% 30.10+3.15% mINAIAL IAUiAT KT, WU 270.48  uar 158.48 w1
AINANAL UANNIINAGDY 1 T UATHHAARERIINATALIDUNINYE 18.7044.15%  UAZ
45.33+10.64% WAINIINAREYL 120 WIN UASHAT LT, Wiy 638.79 WAz 11256 w1#l
2 t4
ANNANAL UBNAINTL Phasomkusolsil and Seonwera (2012) f951891ud 1t unensziva §u
(C. sinensis) AnudNdL0.21 wiem® al%uaRTunslaldWeaaradunnaviesunauls
b2
48.0% Twaan 3.0 w1 Inaldmsansim 3.1240.91% 998719 Giatropoulos et al. (2012)
seUdNnTuaNsE A (C. sinensis) new el (C. fimon) uazingUwsm (C. paradise)
v 1
WinaAlunisindngningeansaudad 3 sedt 4 uasdeanimnilesiunisineeceaaiaaale
=l &
anaAne
\ = Y 9 o ¥ o P -
st lsfinuuniunenrsmedn Anduiniumenssiveniilsslonige Tneaiunem
ranliduarsindaunasiuiuniaoudseadsldidufwdenywd Tiidufivde
anmuanden luindunenstineduianseangnsuanndnAty Ae limonene  (73.24%),
O-pinene (5.86%) WAz myrcene (4.45%) (Kumar et al, 2012) Taedndunanssivadudal

ATINATNINATINGN Uz e anedsznisdaty Fuanve dulasin Wanlatia uile aunu
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9 @
i uitndues uaziluanwanladin dusu (Table 1, Ny, 2557) Asdutdunenssivadu
= q‘ o 8 o ar ar e n’d [ 1 = ] & o &
Jewunzanlunisiazihun iduansindnuuasiuinunnusslaends Tiiduierenysd dnd
b
AEN LAZANINWLIAABL
0 o v Ea

AmFuindunanszwmeallann (L verum) waznszfaanng (C. odorata) Tduringu

Aoy v A o o . o ¥ oA A e o P
wanszine R uaangnlunsduginisngldeesunasiuiou sessduanududu 10% Hualu

ar ?/ 1 [ 2 2 = d’j g = o
naffusaniensldrasusiasiuiuwls 100% lnafan OAl = -1.0 laainan 1 TnAaes Rt uRLAi
9
cypermethrin ANEANITNAREILABAARBITLINEIIUNNTNAREITAY Sinthusiri and Soonwera
d' 1 ,g v SV ?4 2/ 2 8 ar ?/ ]
(2014) P3eudnindunenszve [Wain aonududu 10% Iinalunisdudeanisansle waz
¥ & b1 (1
fruglansin e qunasTuiwls 100% sauiaiisneaudntndunanscwatlonn aArndudu
o =l ] o (3 ar ar 9 =l o L7 ar o |73
10% fSNAABN1TAE WAZATAALTRFANd LHaTuTL Tnednan T uuasiutuaau 16
4
100% ulaan 60 w1l uazllAd KT, 11l 18.66 WIT $9NviNENENARaN1TANEI89AAN T
uuAITuTiNU 48.0£35.64% MAINIINAREY 24 TH. UATHAT LC,, WAL 9.48% uanannilfied
seUINgsaiaveuanaenTHein daluisresauuauazanuatasinasiuinuaqe Tne
v @

Huansan1IA1euazn178uSanIs AT R U TATa M UALLAS AN LA LNAIFIT11 (Sripongpun,

W v L7
2008) A21nsTuvan s e nszsiaa neriliuan luni sfiugsnasaneldrasuuasiuinuls 100%

1y ar ?/ M v A 0 3’, 1 =3 % o o
upiiralunn s annswn 1 IRiNeN 5.8+2.6% 111y asindlsfinntndurens men sz lng
ANNITNTY 10% i NARadRTINITAALYRIALANA L LN AT TR 70.0415.81% wazHAn
8
KT, WL 42.40 w1l waansnaaes 1 10, sondsilinasanisanasessiomindeunasiuiug
16 54.0£28.81% uazHALC,, WM 9.05% (Sinthusiri and Soonwera, 2013) a&inqlafinny
lol o 27 ?.ﬂ ar % = o o ar %’ o 1 173
ununanszmalonn delduanlunimasasluniriasiudndngniiuasiaTisesanatnu
1 9 o 173
wazgeiany Teiseudidnduedss e lilenn aoiudndu 10% Suasienimaieresgniin
eaneiULAZENiIATY 100% UAY 73.0£2.06% WAINIINAASY 1 Tu. UaHAT LT, Wil
: 7 @ 1]
15.01 WAL 47.91 W1 ANAIAL Bananildganudnindunenszwme Wadn Aoududu 10% 69
9

fuasanisansaessnliseanatinuuasgaiaudg deilAe 55.043.75% uav 98.0£0.63%
waINMImaaas 1 1u. Inafan LT, Wi 14.58 Uag 5.21 Wi MR (He91, 25552)

AauaIndayanismaaeataziiuladnindunenssmatadn linanuinlunisduds

ar o=l =

n1999la uaznisinldresunasiutinu uazunasdngdrAnyniantsunndanuaiaaiin us

= = [

atelsfnuenn il N snwdaswedlne waduRandius1dat3naunsSusen@eavila v

o
o 1 o I8

1 &
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suwvieilleiniianseangns

3

ﬁﬁ”}»ﬂﬁ@ trans-anethole, estragole, 1,4- cineole, Ol- bisabolene
dl = = e V| ?» =l <4 ] s o ar
uaz - farnesene Teilsaanunifdadnilleinfiasswamunisenne Teduan duaune fnen
TrafiinaInAIEMLY Wwilut Sumzuan fneenisviedyn viesan Tagazdn fneeinng
v 1 ]

Unands saniedegnunsathun Iidudiunanaeseon eufle udsnausedirzaaned 4y 8@
Wu AFnLngain uazendnuateaie suidaiilednunlfdssTamiluntsudenaueimanan
v ¥ x bl y &
Weld ansetlad TUNMIURABTHA aNNDTA AR TUNEN LATEIANA LAZIMAT UBNaNi
o GV ?r 9 o o = ?1 £ al s ar 3
TunrraziWadnun MiduasindauuamwFenislscneusmnaiudeainaussinse Jali
wnn msellledndu (icium lanceolatum A.C_Smith) HudeanmuzassnalndiAaiu
Wern (1. verum) aghannn wilfloAnduuidufswfudssnmld e uasliiun1fluneeninem

1
=8 2 ] o =l

Tom Tedaunnsneszndnadflennuas Tadnddu fe uareddiladningn 8 ndu uinavesllann

o

o

fLuil 10-13 AU (Wang et af,2011) Asulunistiidednualddselamiiclunieen e
Usznaua1vis uazlun1snianunas asrediinANssdnrs T adluadnawnn
£ Y C T~ i W
wananidefiseeudiindurenssimanszasnlng Aoaaidudu 10% G9lvinamlu
k7
nasfiudaniga19lal uaznisinldaesasaudiiu (Aedes  aegypt) - 895IANY (Culex
quinquefasciatus) WAL (Anopheles dirus) 1% 99.40, 100 UAZ 97.10% ATNATAL
2 &
warfinalunisdudaniainldve ey 3 1lnls 896, 989  uar 99.2% AINANAU
v @
(Phasomkusolsil and Soonwera, 2012) wanannifaiis e uamindunenssmenIsiun ng
kg 2 ’ﬂ’ o 2 L4 =l o’ o [ L © 2
AuLdRd L 10% Twinduuzniie Tnan lunistiesiuiidnaesssanaiuuasgaiiainyls
86.67+10.40 Uz 126.67+5.77 W Inaddnganein 1.06 UaL 0.8% MINAIRL (HEiT, 2554)

agslesfimunezdsatlng lus1me1 e sreauwdn Tuwazifielsfufuduandy

2 9
Tagay mandsuflugven uianiadsu dnagluinasiaudn vananinennrzivninady

&
=

L 3 5

tumaanuinfunzniig Miaduldun wasinfunenssineainaennssian nedelgns
Tunslaunadlifae (AN ATANART NNINeNAuNng, 2535)

o gu}/ %’ o 1 = [ o= (% 24 = dl
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A7UNANNSINE LAZTRLAUBLUS

5.1 d91lnan193]e

annsAneUssAnininsanindunanss maainiaayulnslunisiiesiuiidn nels

v 17 @
uaznrfusanisangldaasunasTutinu (Musca domestica L.) ‘L‘IuWTJm;iJwﬂmwma@a"Lﬁmﬂ

& &
5.1.1 Wsiuvansemedu (C. sinensis) §ARUAS (E. globulus) waztlerin (1. verum)
HRARAANITANEUDINLALL LAZAN AT LNAIIUI 1

5.1.2 WUNDNIZMEN 2R Wt (C. odorata) wazltlann (. verum) 1¥nanlunisg
o i’; ' ] A
utfananele wazneinldesunasFulinn
4 1
5.1.3 e szmganiasyuinsnatianssiunadndy 10% Wnasanisang

o & e z 1 ar ?A ] [ o el I d] o 2 L
wasvuay fnwd duginiganld wazfudinisinldsasunasiuriuldandtsiuacuidudu
5%

5.2 ABLAUB LU

9 o
5.2.1 unduvansz e gy uasiflann wunzlunsidwmud g iduarsnanuuasiu
thunlaendesedld taziduinsiufuanae

&

@ 9 !
5.2.2 Tunadaualdann (L veram) wradamaduiain i1 dua sidnuaasiuiug
ArgsipaANANsEln i unTzasianesade AuTTlednilu (. Janceolatum) wwanzille

Andduiufsldamasoiianiudszniu vive lamasninun Mddssnavenfnenlsald
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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.) LTSOE (h.)
1h. 24 h.
A. galanga oil 33.4+4.2p" 36.0+6.3a 29.25
C. odorata oil Oc Oc Ns
C. sinensis ol 56.616.7a 22.0£4.06b 1.10
E. globilus oil 8.6x2.4C 10.2+2.6¢ 50.01
I. verum oil Oc 0.920,B 70.85
Cypermethrin
Oc Oc Ns

(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,,

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

on mortality of house fly larvae.

(%) Mortality

Treatments / time (h.) T [ha)
1h. 24 h.

A. galanga oil 43.8+4.2¢” 36.642.9d 29.08
C. odorata oil 0.6+0.3d 1.240.4¢ 50.01
C. sinensis oil 70.0£3.9ab 73.8+3.9b 0.01
E. globilus ol ©3.445.6b 68.6+£5.2¢ 0.03
1. verum oil 84.0£8.9a 93.0+4.1a 0.02
Cypermethrin

24.4+4.5¢ 35.847:5d 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,



25

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+3.20" 54.4+7.2b
C. odorata oll Oe 1.2+0.9¢
C. sinensis oil 61.4+6.8a 72.8+3.9ab
E. globilus oil 10.4£3.2b 81.8+5.9a
I. verum oil 11.442.9b 87.248.1a
Cypermethrin

29.245.1cd 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 il 21.85 8.92
C. odorata oll 28.62 30.71
C. sinensis oil 2.02 2.18
E. globilus oil 8.37 9.37
I. 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 oll 1 188.2+45.28 478.0£23.6 0.25
8 110.6+£10.7 458.0£19.6 0.20
10 5.0£1.50 424.6£33.2 0.03
C. odorata ol 1 206.0£57.7 413.0£125.1 0.80
5 81.31+24.2 335.0£39.1 0.03
10 0 341.0148.6 0.05
C. sinensis oll 1 163.2+34.3 457.0£25.2 0.62
=) 238:84+28.3 283, 2515 0.08
10 133.8£29.2 435.41247 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
10 171.6+£16.7 424.4+33.5 0.05
1. verum ail 1 354.7+155.0 325.3£204.5 0.89
5 216.0£151.0 370.81277.4 0.55
10 0 371.7£158.5 0.05
Cypermethrin 1 0 144,74125.1 0.18
(positive control)
5 0 251.0£158.3 0.11
10 0 148.7+125.1 0.17

'Signiﬂcant differences between tested and control by paired t-test (p < 0.05).
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Table 8 Oviposition activity index (OAI) 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 oll 1 -0.44 60.7 37.6
5 -0.62 75.9 221
10 -0.98 98.8 1.0
C. odorata ol 1 -0.33 50.1 20.6
5 -0.61 758 16.3
10 -1.0 100 0
C. sinensis ol 1 0.09 6 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 | 73.5
10 -0.42 59:1 36.3
I. 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 1.620.9b 5.8+2.6b 29.05
C. sinensis oil Ob 3.2+1.3b 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. 33 100a 0.58

(positive control)

'50% Lethal Concentation = 1~ N

“Mean percent inhibiting rate in each column followed by the same letter are not

significantly different (p < 0.05)
(DMRT).

by one-way ANOVA and Duncan's Multiple Rang Test
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Fig. 1 Qviposition activity index (OAI) values of five essential oils and cypermethrin (positive

control) of house fly.
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EFFICACY OF HERBAL ESSENTIAL OILS AS
INSECTICIDES AGAINST THE HOUSEFLY,
MUSCA DOMESTICA L.

Jirtsuda Sinthusiri and Mayura Soonwera

Entomology and Environment Program, Faculty of Agricultural Technology

King Mongkut's Institute of Technology Ladkrabang, Lat Krabang, Bangkok, Thailand

Abstract. The insecticidal effects of 20 essential oils derived from herbs, were tested
against the housefly species Musca domestica L. using a susceptibility test. Each
was applied in ethyl aleohol at concentrations of 1, 5 and 10% (v/v). Ten percent
concentrations of Cymbopogon citratus (lemongrass), Mentha piperita (peppermint)
and Lavandula angustifolia (lavender) oils were the most effective, showing 100%
knockdown at 30 and 60 minutes. The KT50 values for C. citratus, M. piperita and
L. angustifolia were 5.14, 5.36 and 8.23 minutes, respectively. These essential oils
caused 100% mortality among houseflies 24 hours after exposure. The LC, val-
ues for C. citratus, M. piperita and L. angustifolia were 2.22, 2.62 and 3.26 minutes,
respectively. This study reveals lemongrass, peppermint and lavender essential
oils have the potential to control housefly populations and should be further

studied for field applications.

Keywords: essential oil, insecticidal activity, housefly, Musca domestica L.

INTRODUCTION

The housefly, Musca domestica L. (Dip-
tera: Muscidae) is a grav insect, 6-9 mm
in length, with four dark stripes running
lengthwise on the thoracic dorsum (Har-
wood and James, 1979). It is a common
pestin Thailand. It feeds on and breeds in
decaying matter, human waste and food,
and is considered a mechanical vector
for pathogens (bacteria, protozoa and
viruses) to humans and livestock (Olsen
et al, 2001; Sangmaneedet et al, 2005).

Correspondence: Jirisuda Sinthusiri, Entomol-
ogy and Environment Program, Plant Produc-
tion Technology Section, Faculty of Agricultural
Tuc]mnlogy, King Mongkut's Institute of Tech-
nology Ladkrabang, Chalong Krung Road, Lat
Krabang, Bangkok 10520, Thailand.

Tel: +66 (0) 81 7616265

E-mail: jiri_ja@vahoo.com
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These pathogens may cause food poison-
ing, diarrhea, cholera, typhoid, paraty-
phoid, shigellosis, and anthrax (Banjo
et al, 2005; Fasanella ¢t al, 2005; Yap et al,
2008). These vectors may also carry eggs
from worm parasites (Wattanachai et al,
1996; Ugbogu et al, 2006). Myiases among
humans has also been reported (Dogra
and Mahajan, 2010).

Conventional methods for housefly
control include chemical insecticides.
Increasing resistance among houseflies
has been reported against insecticides,
organophosphates, carbamates, synthetic
pyrethroids and spinosads (Shono and
Scott, 2003; Srinivasan et al, 2008). These
insecticides may have toxic side effects
to humans and non-target organisms
(Scott ¢t al, 2000). Botanical insecticides
are becoming a more popular alternative
to chemical insecticides. Essential oils
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from plants reported to have insecticidal
effects against adult houseflies include
Minthostachys verticillata, Hedeoma mul-
tiflora, Citrus sinensis, Citrus aurantium,
Eucalyptus cinerea and Artemisia annua
with LC,, values of 0.5, 1.3, 3.9, 4.8, 5.5
and 6.5 mg/ﬂy at 30 minutes, respectively
(Palacios et al, 2009a, b). The essential oil
of Pogostemon cablin had an LD, value
of 3 pg/ cm? after topical application and
Mentha pulegium oil had an LD, value of
4.7 pgfem? (Pavela, 2008). Essential oils
have been shown to be relatively non-
toxic to fish, birds and mammals and
easily biodegrade in the environment
(Stroh et al, 1998; Kumar ef al, 2012b).
Some essential oils or their volatile con-
stituents have been used to prevent and
treatillness due to perceived antibacterial,
antiviral, antioxidant and antidiabetic
properties (Edris, 2007). Essential oils
have been used in sensitive areas, such as
homes, schools, restaurants, and hospitals
(Batish et al, 2008; PPalacios ¢t al, 2009b).
We determined to study the effect of es-
sential oils from herbal plants to control
houseflies.

MATERIALS AND METHODS

Rearing of M. domestica colony

Adult houseflies were collected from
Hua Takae Market, Lat Krabang, Thai-
land and reared in gauzier cotton cages
(30x30x30 cm?®) at room temperature (32-
35°C) at the Laboratory of Entomology
and Environment, Plant Production Tech-
nology Section, Faculty of Agricultural
Technology, King Mongkut’s Institute
of Technology Ladkrabang (KMITL),
Bangkok, Thailand. They were fed with
10% syrup and 10% milk soaked in cotton
wool. Three hundred grams of Mackerel
fish were placed in a plastic tray (18x25x9
cm?) lined with sterile coconut husks for
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the houseflies to feed and lay their eggs
in. Newly emerged adults were used for
the study.

Plant materials

We studied 20 essential oils (Table 1)
extracted by steam hydrodistillation and
prepared as 1, 5, and 10% solutions in
ethyl alcohol (v/v). All formulations were
kept at room temperature until tested.

Insecticide susceptibity test

We used a susceptibility test kit and
followed WHO susceptibility test guide-
lines (WHO, 2006). The flies were exposed
to essential oil treated filter paper for one
hour in a tube then transfered to another
tube where knockdown rates were re-
corded at 5, 10, 30 and 60 minutes and
mortality was recorded at 24 houses after
exposure. Each test was performed in five
replicates with simultaneous controls the
negative controls were impregnated with
ethyl alcohol.

Statistical analysis

The data were pooled and analyzed
by standard probit analvsis to obtain a
KT, and LC,. The knockdown and mor-
tality data were statistically analyzed us-
ing one-way ANOVA and the data means
were compared by Duncan’s multiple
range test. Statistical significance was
set at p<0.05. The levels of susceptibility
were categorized according to WHO cri-
teria (WHO, 1998): 98-100% mortality =
susceptible, 80-97% mortality = possible
resistance, and < 80% mortality = resis-
tance. Where control mortality exceeded
20% the whole test was rejected and
repeated. Where control mortality was
5-20%, the results were corrected using
Abbott’s formula.

RESULTS

The knockdown rates and KT50 values
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Table 1
List of herbal essential oils tested in this study.

Scientific name Common Family Perported therapeutic properties
name
Alliunt satioum L. Garlic Amarylidaceae Antiseptic, antibacterial, stimulating digestion,

Cananga odorata (Lamk) Ylang-ylang

Hook f.&Thomson

{Hicium verum Hook f.

Octnuin basilicum L.

Lavandula angustifolia
Mill

Mentha cordifolia Opiz

Mentha piperita L.

Cinnamon veruim J.
Presl|
Litsea petiolata Hook f.

Eucalyptus globulus
Labill

Syzygium aromaticun
(L.) Merrill&Perry

Cynibopogon citratus
(DC.) Stapf

Cyinbopogon nardus
(L.) Rendle

190

Annonaceae
Star anise Illiciaceae
Sweet basil  Labiatae
Lavender Lamiaceae

Kitchen mint Lamiaceae

Peppermint

Cinnamon Lauraceae
Tummung Lauraceae
Eucalyptus . Myrtaceae
Clove Myrtaceae

Lemongrass Poaceac

Citronella Poaceae

grass

Lamiaceae

reducing high blood pressure, glandular
regulator, diuretic and even cancer deterrent.
Antidepressant, antifungal,

antiseptic, antispasmodic, aphrodisiac, calm-
ative, hypotensive, nervine and tonic.
Anti-spasmodic, antifungal, antibacterial,
carminative, stomachic, stimulant, diuretic
properties, rheumatism and insecticide.
Anatiemetic, antiseptic, expectorant, immune
support and insecticide.

Analgesic, antidepressant, antifungal,
anti-inflammatory, antirheumatic, antiseptic,
antispasmodic, calmative, cholagogue,
choleretic, cicatrizant, cytophylactic,
deodorant, diuretic, emmenagogue, hypoten-
sive, nervine, tonic and vulnerary.
Carminative, mild antiseptic, local anesthetic,
diaphoretic and digestant properties.
Analgesic, anesthetic, antiseptic, antiga-
lactagogue, antiphlogistic, antispasmodic,
astringent, carminative, cephalic, cholagogue,
cordial, decongestant, emmenagogue, expec-
torant, febrifuge, hepatic, nervine, stimulant,
stomachic, sudorific, vasoconstrictor and
vermifuge.

Analgesic, antiseptic, antibiotic, antispasmodic,
aphrodisiac, astringent, cardiac, carmina-
tive, emmenagogue, insecticide, stimulant,
stomachig, tonic and vermifuge.

Protective agents against DNA damage and
antimutagenic.

Analgesic, antifungal, antineuralgic, anti-
rheumatic, antiseptic, antispasmodic, decon-
gestant, depurative, expectorant, febrifuge,
immune tonic, rubefacient, stimulant, vulner-
ary and insecticidal.

Antiviral, antimicrobial, antifungal, general
stimulating, hypertensive aphrodisiac, light
stomachic, carminative, anesthetic.
Analgesic, antifungal, anti-inflammatory,
antiseptic, antiviral, bactericidal, digestive,
febrifuge, tonic and insecticidal.

Antiseptic, bactericidal, deodorant, dia-
phoretic, parasitic, tonic, stimulant, and insec-
ticide.
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Table 1 (Continued).

Scientific name Common Family Perported therapeutic properties
name
Citrus madurensis Lour Calamodin  Rutaceae Antiseptic, antispasmodic, calmative, diges-

Citrus sinensis (L.) Sweet orange Rutaceae

Osbeck

Zanthozylum limonells  Makhaen Rutaceae

Alston

Alpinia galanga (L.) Galanga Zingiberaceae

Wild

Curcuma amada Roxb  Mango Zingiberaceae
ginger

Zingiber cussuinunar. -~ Phlai Zingiberaceae

Roxb

Zingiber officinale Ginger Zingiberaceae

Roscoe

tive, diuretic, laxative, sedative, tonic.
Antidepressant, antiseptic, antispasmodic,
calmative, carminative, cholagogue, choleretic,
stomachic and tonic.

Cancer treatment, anti-oxidant, anti-coagulant
and anti-bacterial agents.

Carminative, antituberculosis and stimulant
properties.

Antioxidant, antibacterial, antifungal, anti-
inflammatory, platelet aggregation inhibitory,
cytotoxicity, antiallergic, hvpotriglyceridemic,
enterokinase inhibitory, CNS depressant and
analgesic.

Antiseptic, antitoxic and strong anti-inflam-
matory effect.

Immuno-modulatory, anti-tumorigenic, anti-
inflammatory, anti-apoptotic, anti-hypergly-
cemic, anti-lipidemic, anti-emetic actions and
strong anti-oxidant.

for the 20 essential oils at 1, 5 and 10% con-
centration against houseflies are shown in
Table 2. At a concentration of 1%, 11 essen-
tial oils had KT, values of >60 minutes.
The essential oil derived from C. verum
was the most efficient with a KT,, value
of 61.0 minutes. Ten essential oils gave
KT, values from 79.6 to 172.7 minutes. In
nine essential oils (A. sativum, C. odorata,
O. basilicum, E. globulus, C. madurensis, Z.
limonella, A. galanga, C. amada and Z. cus-
sumunar) there was no KT, At 5% con-
centration, C. citratus and M. piperita had
a KT,,< 10 minutes and 100% knockdown
at 30 and 60 minutes. The KT, values for
C. citratus and M. piperita were 6.7 and
6.9 minutes, respectively. The KT_ values
for L. angustifolia, L. petiolata and I verum,
which were 22.3, 22.8 and 23.9 minutes,
respectively. Ten other essential oils gave
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KT, values between 31 4 to 101.2 minutes.
In five essential oils there was no KT, . At
10% concentration, C. citratus, M. piperita
and L. angustifolia had 100% knockdown
at 30 and 60 minutes. The KT, values for
C. citratus, M. piperita and L. angustifolia
were 5.1, 5.4 and 8.2 minutes, respectively.
The essential oils with a KT, < 20 minutes
were L. petiolata, Z. cussumunar and I.
verum, with KT, values of 16.7, 17.4 and
18.7 minutes, respectively. Twelve essen-
tial oils had KT, values between 22.3 to
93.1 minutes. There were no KT, values
for C.madurensis and C. amada.

The mortality rates, susceptibilities
and LC, values for the 20 essential oils are
shown in Table 3. Houseflies were resis-
tant to all 20 essential oils at 1% concentra-
tion with mortality rates ranging from 0
to 24%. At 5% concentration L. angustifolia
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Table 2
KT,, values and percent knockdown of houseflies at 1, 5 and 10% concentration of twenty essential oils at 5, 10, 30
and 60 minutes post-exposure.

1% Concentration 5% Concentration 10% Concentration

Herbal essential oils o

5min 10 min 30 min 60 min KT, (min) 5min 10 min 30 min 60min KT, (min) 5 min 10 min 30 min 60 min KT, (min)
Allium satioum 0 0 08 o8B ns 0B 0F 0E 244 47F 93,05 o< 0% oP 2+4.47°  93.05
Cananga odorala 0 0 08 ov ns 0B oF 16216.73PE 34+27.02°  68.09 0c 445486 5047.07¢  70+£15.81"C 4240
[licium verum 0 0 08 6:+8.948 79.58 OB 16+8.94°  78+8.37% 0814 4745  23.87 (0, 3248378 86+411.40M" 100* 18.66
Ocimum basilicum 0 0 08 o8 ns o8 0F 0F oF ns o 0© 4+8.940 18419240  84.25
Lavendula angustifolia 0 0 0F 214,478 93.05 0" 52520495 80+14.14% 92483748 2226  B8+13.04° 78+8.37% 1004 100" 8.23
Mentha cordifolia 0 0 08 4+5.48% | 84.83 0" 4+8.94%  20433.91°P 30+30,00°F  73.07 0° 24423.025F 48+39.62° 52443.24¢ 48.87
Mentha piperitia 0 0 445,489 6+8.948 12450 28+20490  B6+5.484 1004 100% 6.89 54£20.74% 9448.947 1004 1004 5.36
Cinnamon verum 0 0 24x1517% 42£21.68% 61.03 08 4+548F 32421 687 58+33.47¢  51.04 o< 8+10.95% 38+27.75° 70425.50%C 44.37
Litsea petiolata 0 0 4+8.948 8+13.04% 112.05 (0 S6+11.408 8214204948 88416.4348 22.83 0c 68+10.955€ 90+14.14*  96£8.944 16.72
Eucalyptus globulus 0 0 0B o¢ ns 1l 0F 0F oF ns 0¢ [ v 244477 93.05
Syzygium aromaticum 0 0 o8 6+8.00° 79.58 244 00°  30426,085 72413.278 78+17.20%  31.40  8+11.66C 52426.38° 82+19.39" 88+11.66F 22.32
Cimbopogon citratus 0 0 2+4.47%  6+8.94F <116.11 © 30+23.454 88+10.954 1004 1004 6.69 56+23.02% 9615484  100% 1004 5.14
Cymibopogon nardus 0 0 244,470\ 24447840 172.69 0" 244.47F  38:£13.04° 48+10.950  54.60 o 14+19.497C 68£16.43"  78116.43"F 34.68
Citrus madurensis 0 0 08 o° ns o8 0F 0F oF ns 0< 0s oP op ns
Citrus sinensis 0 0 o8 244,470 93.05 0 0F (1]3 4+5.48F 84.83 o< 0s 244,477  16+11.40° 84.31
Zanthozylum limonella 0 0 of 0e ns Bl 0F (E 0F ns 0 oc oP 448.94P 84.83
Alpnna galangn 0 0 ¥ o* ns 0oF 0 of 44548F  84.83 oc o 244477 16320747 84.31
Curcuma amadn 0 0 o8 08 ns 0B 0k 0F oF ns 0c 0 o oP ns
Zingiber cussumunar 0 ] ov 0f ns 0B 244,476 14231300 14231308 101,19 24x23.02% 62427.750 86420.747 90+22.36°P 17.37
Zingiber officinale 0 0 oo 244, 478 "9,93.05 of ne nE 648.94F 79.58 0t ne oP 10410007 72,05
Negative control 0 0 ne n¥ ab i Ot o 0 - oe o"
CV'% 0 0 248,14 174.30 240.31 56.86 45,62 4173 130.69 47,72 33.90 31.82

KT, 50% knockdown time: ns, not computed by Probit analysis
Mean % knockdown in each column followed by the same letter are not significantly different (one-way ANOVA and Duncan’s multiple range test).
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Table 3
The mortality rates and LC,, values against houseflies among twenty essential oils.

i g 1% Concentration 5% Concentration 10% Concentration
Herbal essential oils R

. - S LC,, at 24 hrs
% Mortality Susceptibility % Mortality  Susceptibility Yo Mortality Susceptibility

SR : AR 50

Allium sativum 0B R 1448,94CPEF R 28421 .68FFC R 13.03
Cananga odorata 244478 R 28427 75BCDE R 54428 .81PE R 9.05
Hlicium verum 12+13.048 R 40425.508¢ R 48435.64PE R 9.48
Ocimum basilicum 244,478 R 2+4 47FF R 6+8.946 R 35.44
Lavendula angustifolia 8+8.37° R 86+5.484 RS 100~ 5 3.26
Mentha cordifolia 6+8.948 R 24432 0GPCDER R 58+35.645CPF R 8.87
Mentha piperita 8+10,958 R 98+4.474 S 1004 S 2,62
Crimmamon verum 24425.10% R 48+34.218 R 56:+26.08CPE R 7.48
Litsea petivlata 6:+8.94" R 80+£20.004 RS 864+21.9148 RS 4.38
Evcalyptis globulus 0f R 3 R 244 475 R 15.32
Syzygivum aromaticum 444,908 R 42434298 R 60+25,308C0 R 7.85
Cymbopogon citratus 4+5.48P R 1004 S 1004 S 2:22
Cymbopogen nardus 214 Z78 R 324295081 R 42438 99PEF R 10.38
Citrus madurensis OF, R ' R 244.47C R 15.31
Citrus sinensis 8+17.898 R 28+19.24BCPE R 54420.74PE R 9.16
Zanthozylum limonella 08 R oF R 448,946 R 13.87
Alpinia galanga 4+5.48" R b6+5.48PFF R 16+20.74FC R 21.41
Curcuma amada 0" R 244 475F R B+8.37¢ R 15.72
Zingiber cussuimunar 08 R 448.94"F R 84+30.504F RS 8.18
Zingiber officinale 4+5.488 R 68,94 DEF R 1047.07¢ R 34.46
Negative control P 0oF 0

CV%, 198.02 60.29 48.47

"1 VROILSINOG YIS ISNIVOY ST TVILNESSH 40 SLOF44T TYAIDILIASN]

LC., 507 lethal concentration.

5[y 4
Mean % mortality in each column followed by the same letter are not significantly different (one-way ANOVA and Duncan’s multiple range test).

o7

S, Susceptible is defined as 98-100% mortality; RS, Possible resistance is defined as 80-97% mortality; R, Resistance is defined as <80% mortality.
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and L. petiolata, gave mortality rates of 86
and 80%, respectively. C. citratus and M.
piperita gave mortality rates of 100% and
98%, respectively. Sixteen essential oils
gave mortality rates of 0 to 48%. At 10%
concentration the mortality rates and sus-
ceptibilities increased. The mortality rates
for Z. cussumunar, L. petiolata, L. angusti-
folia and M. piperita were 84, 86, 100 and
100%, respectively. There were significant
differences in mean mortality rates using
the one-way ANOVA. Fifteen essential
oils gave mortality rates of 2t0 60%. The
LC,, values at 24 hours after exposure for
C. citratus, M. piperita and L. angustifolin
were 2.2, 2.6 and 3.3 minutes, respectively.

DISCUSSION

At 10% concentration the essential
oils from C. citratus, M. piperita and L. an-
gustifolia had high knockdown rates and
the houseflies were susceptible. Samarase-
kera et al (2006) also found C. citratus oil
gave good knockdown rates and mortality
at a KD, of 0.69 pg/insect and an LD, of
1.71 pg/insect against adult M. domestica
in Sri Lanka. Phasomkusolsil and Soon-
wera (2011) found C. citratus oil gave high
knockdown rates and insecticidal activity
against three adult mosquitoes species
Aedes aegypti, Culex quinquefasciatus and
Anopheles dirus, with LC,, values of<0.1,
2.2 and < 0.1%, respectively. A 107 con-
centration of C. cifratus resulted in 100%
mortality 24 hours after exposure.

M. piperita essential oil had the high-
est housefly larvicidal properties with
a LC,, value of 104 ppm and exhibited
96.8% repellency and 98.1% oviposition
deterrence at a 1% concentration (Morey
and Khandagle, 2012). Kumar ef al (2012a)
found M. piperita oil achieved housefly
larval LC,, of 0.54 pl/cm?® by contact and
an LC, of 48.4 ul/1 by fumigation; it also
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caused 100% suppression on contact and
with fumigation. Kumar et al (2011) found
M. piperita gave LC,, and LC, larvicidal
values against Aedes aegypti of 111.9 and
295.18 ppm, respectively, at 24 hours after
exposure, and 100% repellency for up to
150 minutes. Purwal ef al (2010) found a
combination of C. citratus and M. piperita
oils caused a mean time to death among
Pediculus humanus of 60 minutes. Talbert
and Wall (2012) found M. piperita and L.
angustifolia caused 100% mortality among
the chewing louse, Bovicola (Werneckiella)
ocellatus at concentrations of 5-10% (v/v).
Pavela (2005) found L. angustifolia was
highly toxic against the larvae Spodoptera
littoralis, with an LD, < 0.05 pl/larva.

Our findings show C. citratus, M.
piperita and L. angustifolin had insecti-
cidal properties against Musca domestica
L. Some of the chemical compoments of
these oils may interfere with the nervous
systems in insects. The main components
of C. citratus oil are citral and terpenes,
M. piperita contains menthol, carvone and
limonene, and L. angustifolia oil has lina-
lool, linalyl acetate and b-Caryophyllene
(Negrelle and Gomes, 2007; Djiani and
Dicko, 2012). Many essential oils are rela-
tively non-toxic to mammals and fish in
toxicological tests, and meet the criteria
for reduced risk pesticides (Koul et al,
2008). C.eitratus, M. piperita and L. angus-
tifolia essential oils have the potential to be
an effective method to control houseflies.
However, laboratory results may differ
from field results. Therefore, lemongrass,
peppermint and lavender oils should be
further studied for housefly control.
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