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(Musca domestica L.: Muscidae: Diptera)
unaIin Julszimneldamanalulagnininues sartumaluladwszeauing 1SN NAII
Manszid njinwy dazdad 2558
Suanidni lasunsariu &% 150,000 11
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#unnlasanisivy se.a9. vgn gudinz malvunalulainimdads
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HalunIsauNaITesiTunoNssve 5 2fla anfieI9ddean (Zingiberaceae plants)
lunissadnduiouuasiuimg (Musca domestica L.. Muscidae: Diptera) la Ul’ﬁ'susceptibility
test kit WAz WHO susceptibility test guide line uazilSauifisulszanTnnuasindunausineg
wanfinuasiadidauuas lomesianiu (cypermethrin) WazlanFauaanagad (ethyl alcohol)
INTuRaNTHIR LA AL TRATIFININASad 5 3 AsiduT fa 1 5 U8z 10% (viv) buianta
uaanamad HamInanastingd ddunewsznena (Zingiber cassumunar Roxb.) lﬁwmﬁﬁ'q@
lunrsnaans lasdnarilfuussiuiuaauld 84.8:7.4 % luiian 60 wl lasfidn KT,=9.6
Wl wanaNHEIND ﬁm”mam:ma"lwaﬁﬁmgwimmmi’uﬁ’mﬁm laafivilWiuadiniu
M8 83.8£10.2% L1187 24 Falug uasden LCy= 8.5% atinglsimmsinaiunauve sindunan
szt lne 10% WuRUiNTuRoN TR OFUS (Citrus aurantium) 5% WUAnsanTalduadlunis
nasaasuin lapdnarldiuasindiuens 87.0 4.7 % luan 24 2109 dwsussaiiiisa
uuasbmwasiuniu wudidusvinldiessduiusay 100% REIMINARI60 W7
(KTso= 7.3 W71) uazinasan1ia1vesunnaininnle 60.0 15.2% (L= 9.5%) s1winsiu
wauTHReTRaan Y (ﬁﬂﬁu%am:mﬂmnﬂ:ﬁa (Zingiber zerumbet (L.)Sm. AWNNIA1 (Curcuma
comosa Roxb.) IMuw196N (Curcuma aromatica Salisb.) WazINWE1 1WA (Amomum biflorum Jack
) ANAAANTITRAL UAZNTANBVDILNAITHTIY THT2AI19 2.0-18.0 % (KTs, 52319 80.3- 145.8
W111) LAz 2.6-18.0% ( LCsp 321314 20.5- 31.5% ) au&eL mﬂNamiﬂﬂaaaluﬂ%ﬁﬂﬁﬂgdﬂ
isunansznelng (2 cassumunar) i um‘[ﬁmga‘ﬁ'ﬁ]:mminﬁﬁmlﬂum'ﬁﬂmﬁuﬁﬁ@mei’u

ke wazaisazdmaiiinguneussnenaluvinnismeasslwnisdasiuisaunastuinulu
snwnanial Jians
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Research Title: Insecticidal Activity of Essential Oils from Native Plants against house fly (Musca
domestica L.. Muscidae: Diptera)

Researcher : Assoc Prof Dr. Mayura Soonwera

Department of Plant Production Technology = Faculty of Agricultural Technology

King Mongkut's Institute of Technology Ladkrabang ,Bangkok, Thailand10520

ABSTRACT

The insecticidal effect of five essential oils derived from Zingiberaceae plants, were tested
against the house fly (Musca domestica L.: Muscidae: Diptera) using a susceptibility test kit and
followed WHO susceptibility test guide line ,and compared them with insecticide, cypermethrin
(positive control) and ethyl alcohol(negative control). Each essential oil was applied in ethyl alcohol
at concentrations of 1, 5 and 10% (v/v). The results showed that 10% concentrations of Zingiber
cassmnunar Roxb. Essential oil was the most effective, showing 84.8+7.4 % knockdown at 60
minutes, and KTs, was 9.6 minutes. Moreover, Z. cassumunar essential oil also showed the highest
toxicity, showing 83.8+10.2% mortality at 24 hours and LCs, was 8.5%. However, 10% Z
cassununar essential oil mixed with 5% Citrus aurantium essential oil caused 100% knockdown at
60 minutes and 87.0 £4.7 % mortality at 24 hours. On the other side ,10% insecticide, cy.permethrin
caused 100% knockdown at 60 minutes( KTs, was 7.3%) and 60.0+ 15.2% mortality at 24 hours
(LCsowas 9.5%). In addition, 10% of other essential oils Zingiber zerumbet (L.)Sm. Curcuma comosa
Roxb. , Curcuma aromatica Salisb. , Amomum biflorum Jack were low toxicity to house fly, showing
percent knockdown ranged from 2.0 to 18.0 % (KT5, ranged from 80.3-145.8 minutes), and showing
percent mortality ranged from2.6 to 18.0% (LCs, ranged from 20.5-31.5%). This result reveal Z.

cassumunar essential oil has the high potential to control house fly populations and should be further

studied for field application.

Keyword : house fly , knockdown , mortality, essential oils of Zingiberaceae plants
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Khater (2012) 378914311180 URaNIZIRBRINITOANA LA N R B296 Myrtaceae , Lamiaceae,
5 a : ar 1 ' ! u
Asteraceae, Apiaceae Laz Rutaceae 1088111 I0aNAUN T URBNTEREIINATI U669 naniila
11NN31 3,000 TR wazdiiies 300 siiawinvuniiunlglss lominslunmeeinis o1 wazsiun ity
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(2012b) uAzSinthusiri and Soonwera (2010) WU T WRBUTER BN RIRABTRAlGUT BT Ut
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dou anud uazdadiudy avssimansaianltlumslddaguelgey
Samarasekera ef al (2010) 514 d’l%’i’]ﬁ’] VUROUIZLREITNAULTHAIN (Cinnamomum
zeylanicum: Lauraceae), azlastiu (Cymbopogon nardus: Gramineae) uazaz ladwray (Cy. Citratus:
Gramineae) luadlumshanldnanssisadaduisuaasingiu laswuiiisuneuszinoanive
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w893 %G Phukerd and Soonwera(2013) 1891 iiunanTsimendunias (Alpinia sp.)
INTURIIRRS (Amomum biflorum Jack) 32018 (Boesenbergia rotunda (L.) Mansf.) A %N U181
(Curcuma comosa Roxb) mﬁ W% (Curcuma longa Linn.) IMT%N3Wa (Curcuma xanthorrhiza Roxb)
gl ﬁ" waoY (Curcuma zedoaria Rosc.) Tna (Zingiber cassumunar Roxb) Twasn (Zingiber oftensii
Valeton) uaznzfia (Zingiber zerumbet (L.) Sm.) ﬁﬁﬂgd@iﬂ@ﬂﬁ’l LLa:@“’ﬂaJ'waaqamﬂﬁm (Aedes
aegypti (Linn.)) LLa:s;qlﬁ’m’lzy (Culex quinquefasciatus (Say))
atslafaalumstiesiuidauassinduin nmsmsasiausbrasasiutulaslding
wauszmpnWsagwlng dudaliwadunnimsldmaeddansd wnhifAsvandiole
THMBUREE LaTENINIIaRDY @”ﬁfu‘l,umﬁﬂ”ﬂ‘lﬂmamsﬁﬁaxjuﬁu%:ﬁwmiﬁﬂmNamaqﬁn’fu
RONIEABIINNND AUNUIRT TWE TIUWIIN UAZIIRE1INAI(Table 1) FaNTIFAL LAZNITANDDES
FduTuuasiuinu Saiiuneusansaniineng g mmﬂﬁ'fmﬁﬂ‘sﬂn“ﬁﬁ@iawuﬁ nsAatie
mm:mnmnﬁ'mqu‘lmmmﬁ TralwnTuay gasennis 1139579 uriARauIu nfuHasnLay
uiRwuuasdas uazlsnAaniaisass (DEue uazams, 2542 Sinthusiri and Soonwera, 2013:
Phukerd and Soonwera, 2013) 3atfiwlad1vinsunanszinaan et I PINTaMAsedLe:
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Table 1 List of Zingiberacea plants , part used ,location of collecting and essential oil extraction

(Phukerd and Soonwera, 2013)

Scientific Name/Thai

Part used Location of Collecting  Essential oil Extraction
Name

Ka-thue Rhizome Nakhonratsasima Hydrodistillation

Zingiber zerrumbet (L.)
Sm.

F.Zingiberaceae

Kan-thamala Rhizome

Curcuma comosa Roxb Nakhonratsasima Hydrodistillation

F.Zingiberaceae

Phlai Rhizome Nakhonratsasima Hydrodistillation
Zingiber cassumunar
Roxb

F.Zingiberaceae

Wan-Nangkum Rhizome Nakhonsithummarat Hydrodistillation

Curcuma aromatica
Salisb.

F.Zingiberaceae

Wan-Soalong Leaf Nakhonsithummarat Hydrodistillation

Amomum biflorum Jack

F.Zingiberaceae
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AMIAUTILTINRA ﬂ:ﬁa( Zingiber zerrumbet (L.) Sm.) AWNNNA1( Curcuma comosa Roxb)
\wa( Zingiber cassumunar Roxb) 114 113969( Curcuma aromatica Salisb.) L&z bUTIWEIIRA
(Amomum biflorum Jack) UREYIIMINTALITIUTINIINATIAURAIA1I G LR FINVDINTUS AL
shaudainlwazenn wwduiuidng ansiu ddzudazrialdatadisunenszinslagss
Hydrodistillation aiuaasmeazidaalilu Tablet

3.2 Mmaassaihsuwvaaszganiigayulnziaci 9 alslunmaaas

2 v:’ o @ ¥ o s ' a L = a
LiJﬂi(ﬂ%"lNWﬁﬂﬁJiﬁLﬂUﬁ]’]ﬂ‘ﬂﬂ = LLﬂ'JH']%W&IWHE]SJ‘RL'HEI%LGIEJS’H‘HGILLEJﬂla”LI']@]'ﬁ’ﬁ’l AT

adurauszRpudazaie wesan i ltlumnasaslasutsaanidy 3 74

gafl 1 lfinaiuneusziRgnRTua scrian e 1.5 Las 10% lwonsauaanasas 99, 95 UAe

90% LT

NanaNsEIREnzNe 1,5u8210% NEULANDALAANDTER 99, 95 uaz 90%

o

NAURDUILARLAUNIIA 1,5, 10% NENLANTRLOANDTER 99, 95 ez 90%

ar

mumm:mﬂwa 1,5l82 10% NENLONTRLBANDTER 99, 95 az 90%

op Seop Seoe Ioe

a 1

WINWRDUIZLRLITURIIART 1,5U88 10% naulaniauaanazas 99, 95 uRz 90%

L

WIURDUITRDIIUWIIAT 1,5U82 10% WRULANTaLaanagas 99, 95 Las 90%

1
=

5AN2 5t puTzinsNHTaym lwsudazoiia 10% naw Wsudu( C. aurantium) 5%
LanTausanagan 85%

qﬂ'ﬁs 48T puszinsInATayulnsudazsiia 10% Haw ﬁm‘“ugmﬁﬂ@”ﬁ( E. globulus) 5% b
landaleanagas 85% |

o a o W 7 A aa
3.3 M5LAgY uaztiaLEamuaasIwlwluiaslfians
AUHUMILASALTIUTIN LN IIRTIHIINARIARARZT 8RNI NI9NNY lﬁqawmaﬁﬂ
o Qs - ~ O Qs 9 s 1 1 g
Audunsslunssudduivuyasintiundszanm 100 61 land R BILyaITUIa 20x25x15 3.

k3 o ar b3 a s = “‘-‘: 1 v 1 J
LA aInauNId eIl fAn1sNgInetu 4 dnyuuia ddesuduanlansafssuussauia



30x30x30 ). N$982 50 67 AR IW (glucose 10%) waznutduarmistaaslwuuasiutiunay

o o & o A & P & o v L@

Wg 2 3% miuimgiensuuniaisanang (15x20 o, nvsiudsgsuzwinladlyly
J di v s v 1 o D’: Qs s =3 - = 1 A

nysdpaia e asiwinugle nasanuulszanm 1-2 Ju aududwailzaznalivudanyis

1 v - A = Ll - s

uwazliwnidunuan wuanfindamiladuemisaueigiavlannnuanis 1 1unuenss 2 uas

wuandt 3 niuanewiy 3 zinanudluguzwin usnlyduladududuiodely Taslu 1
Ao L% a 9 A‘ c’: o Q =3 a - v 1

waTiaezldiamuszinm 7-10 3% luanwameasousu niudshdnduisuuasintuwunagin

' g A o  § ]
Wltlummanas uszuwdmusnidsaianeiut usslslummanasda’ly

3.4 nnasaulsEENSA NV eIt INWHRANTELN amnﬁﬁaagulwwianﬁaan LAZNITANLUD

BRI

\@3sngUnIol WHO Test kit %uﬂs:nauéﬁﬂﬂi:ﬁ_laﬂwmaﬁﬂﬁﬁﬁumﬂuﬁﬂmq 4.4 %Y.
8717 12,5 93, Uarsnszusndandnedadinan 12 nszuen wiadunszuannagsufanszuanla
A92A WHO test paper tiaia3sansaindunanszinefaionliidazrialuds 16.2 1iiaas 5
AsTUan LLﬂ:ﬁﬁg@ﬁLLﬂdaﬂm’fLﬂ%LﬂéadﬂSJ’H;I (exposure tube) N3xuaNAlaNsza1¥ WHO test paper
wsnsasou'lieneaaniauaanasas (positive control tube) 1 N3=UaN N=UBATLENTZANE WHO
test paper uaz'lidasnoadiiunanszinpoialalwidn negative control tube 1% 3UNszyanfils
32018 WHO test paper laslidasnsaindunanszmeaiialalfidunsusnsin (holding tube) 19
q@ﬁﬁmﬁﬂﬁlﬂmﬂ%amma §117% 5 Aszuan ﬁ]ﬂﬂfulﬁﬂ%ﬂﬂﬂ%t&mﬁ (aspirator) @AGILAaTH
WUaIIHLN 818 2 0 uau 10 99 lalunszuanin Mnviuded 9 whuuasiuiawannszuann
ldsnszuannasaufinsaindunayszmondazsioliud (el wuyss i ududanszanwi it
wousznolFaFUNE 170, WEIRLIIRINLL I BT WA FAY TN NNTEAFUNITIRL YD
uuasTutinu Aauuasiuiuiliin lieaauwlmfnovsnaiuwnssuannazey (Tarell of al, 2009)
Nniusuustuinszuanmasauudldvwnlunszuaninildfddune s wazday
glucose 10% auuthnnszusnifailua1nis 1Haasy 24 TU I WIBLIR BT R BRI
AATINTANY LA UINT N TAAFUANIANLUBILNAII WA D LLuaafuﬁ'ﬁuagﬁﬂ;\imﬁauvLm laifiu
laivdiw (Tarelli et al, 2009) Lﬁammé'@mmimﬂLﬂ%‘ﬂ‘uLﬁﬂuﬁun@:mmmfuﬂﬁﬂu positive control
WRE negative control sﬁaLﬂunaijLmaaa"uﬂ’ﬂuﬁvlajvlﬁ s uneNTHRg Fn1Inesasdiauizng
Wdudn 2 053 lunsnasevesiniuneussnsudazsiia ﬁﬁﬂ’agmﬁ'vls'fvﬁaﬂm"l,ﬂ"“al,ﬂﬁ:ﬁwamaaﬁﬁ
7171915 uaziiaszdien probit analysis tHand" KTso (803101788 1) KT50 (80191015018) @ b
‘smﬂg\aﬁ’lé'mﬂm'smmlaaLmaﬁuﬂmu@ia:ﬁﬁ@’[ﬂmmaNaﬁaﬂs:ﬁﬂ%mwmaaﬁ’m"wam:mmm'ﬂ:
wiiansil (Bisseleua et al, 2008; Sinthusiri and Soonwera, 2013)



2ATINITANLVDILNAIIWL Uszandnnshsiunansemslunsinea
UNAIIBLW
98 — 100% §9(S)
80 — 97% 1 una9(RS)
%auni 80% Hag(R)

3.5 n'ﬁnﬂﬁauﬂszaﬂ%mwmaﬁﬁﬁuwam:mzﬁnnﬁmaguiwsﬁﬁﬂizaw%mwﬁﬁa‘nﬂaaa
Wisuisunuansiisaunasiutwiagaaiosnana

AUAUNIINARDITUIAINY 3.4 uazld lolwasianIu( cypermethrin (Kumakai®) )iilu
positive control LazlanTakaanagaaiilu negative control ﬁl’lﬂﬁ%ﬁ’]‘ﬂ’agaﬂ’l‘sﬁﬂu BESNITIANYVDI

wuasininulidienzidaya uazwidl KTs (8031013780) KT50 (8@59n15a78) w3suifisuriy

cypermethrin (Kumakai®)
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41 wams‘nﬂﬁauﬂsz‘%ﬂ%mwwaaﬁ'\ﬁuﬁam:mﬂaﬂnﬁﬁaqulwsqaﬁ%aﬂﬂﬁiammau VD9

RNAIIWIG

InuanITNasadluTable? Aannvosdidunansein g1 $1n =9 0 (Zingiber
zerrumbet(L.)Sm AUNUIAN (Curcuma comosa Roxb) lwa (Zingiber cassumunar Roxb) 11% %1461
(Curcuma aromatica Salisb.) wazludusnines (Amomum biflorum Jack) aMNUTUTW 1 % lutanda
LOANBTDR bUlWaTluNI® (positive control) uazlanfauaanagan (negative control) AANSAALVAI
AUANTBUNAITUINY RAINITNARSI 5,10, 30 Unz 60 wifl 1Usngin ﬁw"uﬁam:mﬂnn"ﬂﬁm
uazlanTauaanages WinadanteauTessLdNiBuNarIT I Rasaaa lwiNImasas aaulaiwas
LINTU ANRA N THALUY IR UANTHUNAIININK An 54,0 £ 1.5, 84.042.3 LA 90.0 + 1.5 % RAI
MINARDI 10, 30 Uaz 60 W11l AUSIAL Uazdlfn KTs, = 14.62 WA

MnHansaaasluTable3 Aenavasindumanszmenmniinedo aunanan lwa Smuns
duaz ludiuananas anaududu 5 % luianfanaanazed lawasianiu ( positive control) uas
LlaNTaLaaNaTas (negative control) GaNIHALUBIAUANTBUNIIRIIL RAINIINARDI 5 .10 , 30
uaz 60 Wil Unngdiniunauszimeaining lﬁwaﬁﬁqﬂlumwﬂaaa lasfinsdanisaaunaddn
W@UTBLUaITwINY A0 54418, 152 + 2.3, 16.0£3.2 % HAINIINARSI 10, 30 WAz 60 w17l uasd
N KTeo =90.9 W1 dantinsiunanssmefliranmeand 389098088 nefio uaz Fuananas lag
HRGANIRAUVBIANANIBLNAIINTIN @8 2.0:0.4 LA 0% RAINTTNARDI 30 U7 UAZ6.0 +1.3 LAZ
3.6 * 2.5% WRINNTNAREI 60 W1 UazfiFn KTs = 98.5 WA 1052 w1l audel wananiinuin
T TURaN TR IINTUNLIGT TN uazlavBauaanazas WAKHAGBNITFALVAIAANTE
WNAITHIN anaana lunTnasas Ewloinaianiu SuadansaauTasdafuituaasTwing fa
2.0+0.5,70.0 + 1.9, 92.0+ 1.8 Az 94.0 + 1.1 % WAINIINARDY 5, 10, 30 LAz 60 WIN A1NEIAU
uszden KTs = 10.5 w19

MNHaNINAnasly Table 4 fansvasinduransmonnniingia sununa lwa 91
widuas ludmuaanes anaudutu 10 % lutanfawaanasad loiwesianiu (positive control)
uaz LlanTalaanazas (negative control) GaNIRALUBIAILANTHLIRITHINY REIN1INAREI 5 10
30 uaz 60 w7t Usingindunsuszmeaning lﬁuaﬁﬁqﬂlunﬂsﬂ@aaa lagfinadansmausadna
WAATBULARIINLIY fip 232 + 4.1 59.2+ 10.1 , 78.245.4 LAz 84.8 + 7.4% WAINITNARDI 5, 10 , 30

WAz 60 WM AUEIAL UAzdlAn KTso = 9.6 W17 J2989N1ATNI WA NI EIINNEND TTBRIIRES
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AUNUNAT UaTTIUUIIE DednadansaaLaIeduTouNaI TN fa 8.0£0.9 6.042.8 0 Ua 0%
WRININAREY 30 U7 AUEIRD SIVITINUTIMEINTNARDS 60 Wl Tnsumanszinannsiie
FIUKMAS FUNVIAT Wae F1uunadn GafinadaniseauvessiuTouNaunw G 105 £1.3
180 %115, 9.0 + 0.9 Uz 2.0 £ 0.4 % A NE1GL Wazdf KTy, 999 963,803 , 1055, 115.8
W @ws1ay faneniauaanages linadan1sraueIadu LN RIw aneanalunls
nasas I lTinesiunin SnadanisrauLeIaaLaNIauaaTut Aa 18.0£ 2.2, 950 + 1.2,
100 UB 100% HAINIINAREI 5, 10 , 30 Uz 60 Wfl MUAAY uazfien KTs = 7.3u19
MananTmaaadluTable 5 Aanavasindwnoussroanmineia sunutat wa 31u
wduaz luwanad anNtudu 10 % wauﬁ'uﬁﬂu”umm:mslgmaﬂﬁ'a( Eucalyptus globulus)
ANITNTY 5% lulanTauaanegasiomasianin ( positive control) WazianFauaanagad
(negative control) AaN1IFAUVDIANAUIBUNAIINRT % RAINITNQaad 5,10 , 30 WAz 60 WA
ﬂs’mgiw{m”umm:mmmnvlwaﬂ'rmnj”wﬁ’u 10 % Namﬂ”uﬁ'm”uﬂam:mﬂgmﬁﬂﬁa (Eucalyptus
globulus) ANULTUT % 5% ‘lﬁwaﬁﬁqmlumsmam laadfinadansasusadd uduiouuaiiurinu fa
53.8+10.1 , 79.2 + 58 , 81.0+6.9 WAy 87.2+ 92% WAINITINANDI 5, 10 , 30 LAz 60 wN
NAAU Uazfifn KTog 6.2 W11 70989018 0B T WRDNTLRETINNER D FUNUIAT TIREIINES
AT W96 Lwia:‘ﬁﬁﬂwﬁwﬂ"nﬁm”wam:mﬂgmﬁﬂ@”a AUTUTH 5% Selinadamsasuvasda
LWANTBULNRIINTIN D 6.0 £ 5.4 , 5.0+ 3.7, 4.024.2 Uaz0% RRINIINARDI 5 WIT AIUEIAD FIWRE
mnaaasluam 10 wiin Usingin ddunanszsmpnaunana nefle Smainas uaz 1w
maﬁ'nwia:"nﬁcﬂwawn”uﬁm“umm:mﬂgmﬁﬂﬁ'ﬂ ANULTNTH 5% lasiinadan1IeausaIaILane
WUAIINLIY fa 15.0 £ 6.5, 6.0+ 5.4, 6.042.8 LAz 0% EIUEIGY dMSUNANIINaaaslwIa] 30
w1 dsngin FiURONIEAEINAUNIIRT N2fie TIUE1INAS Uz SR Ldas TRaNFU AL
ﬁm‘”umm:mﬂgmﬁﬂﬁa ANt 5% lapfinadansaauvasaanduiuuuasininm aait 67.0 +
15.8,10.0 £ 5.0, 14.0+ 136 LAY 0% NF1GU drunanisnasadluiand 60 w1 Usingin
TUROUTRIINAUNINGT Nefie TUATINET Uaz fjwumaéﬂLL@iamﬁ@wauﬂ”uﬁm“’mam:mng
nilas anatudu 5% lasfuadonssausessnduiouuasiuiing eail 78.0413.9 , 34.0 + 195
,18.0+ 131 LAz 4.0£42% ATUR1GU Uzl 61 KTe @99 27.8 651, 795 uaz 108.7 W17
ausau #nstlmwesiunin Juaden1IaauyeIa AN IBuNaI TR Ao 18.0+ 2.2, 975+ 1.3 |
100 ka2 100% WAIN1INAADY 5, 10, 30 LA 60 W17l AIUEIGU wazdlal KT50 = 5.3 w1fl 2L
niauaanagas linademsaauvaIdduInwaasiniu asaaralun1Imaaad
nuanImanadluTable 6 danavasiniuneuszmonnminede dwnunan lwa 41m
wissuaz luhusamas anudutu 10 % nausuinaiuneyssnadui (Citrus aurantium) 914

T 5% lulanfausanogad lmwesiunu (positive control) Waz lanSauaanagas (negative
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control) #OMIFAUVBIGUANTHULRITULIM WAININGRET 5,10 , 30 Uz 60 wiFl Usingindnain
wauszinanIwann Tt 10 % wauduindwraussns s (Citrus aurantium) AT TH
5% lﬁmaﬁﬁqﬂlumsmam lasflinadamIaauvesduduiounasiuiau Ao 50,0234 | 71.0+ 11.4
, 90.0% 12.3ULAT 100% WRINITNAAEI 5,10, 30 AT 60 W17l ANUAGU Wasildn KT, =6.8 w1l
FAIRINNF AN UR BT INNTIBEINAS FUNINAT TIUUIIEN Uz nefio uaazriianaurUina
RONTILRBFNE (Citrus aurantium) AT UTH 5% laaiNafanITRALVEIA AU BUNRITHIR
G17t 3.6 £25,0 0 0% BAINNTNARES 5 Wl AU dammaniInesssluie 10 WA T
ﬂﬁng‘]'j'\ﬁﬁﬂ"mam:mamnimmwm AUNUNAT UGN uae nefla udazrRanauriuing
RAUTTRUFNA (Citrus aurantium) ANTNTH 5% laadlnadon1IRAUVAIGILEUTBLNRIT BN
G9il 68.0 £ 19.2, 20,0+ 18.9 , 0 UAZ 0 % MWAGL AMIURAITINAaDIlBA 30 U] Y3ngin
N URENTARIIINIIUEINGS FUNINaT W waz nedie udsssfianaurLi e ysEng
§3 87 (Citrus aurantium) 9213\ TN T% 5% laufinadan1saauaaIftGuinuadtwiw aai
94.0+ 13.4 , 54.0+ 35.7 , 10.0£ 5.0 U8: 7.0 + 2.7 % AINAIAL  FIVHNANITNARDILWLIAT 60 BTl
Unnginhdunesssimenniuaines aunuaa uwnedi uas nefia udasrfionautuiiai
WaNTHWuFNE(Citrus aurantium) ANUTITY 5% laadnas anIsEaUaIT UG THLNAI T aait
98.0 £ 4.5, 68.0+18.4 , 34.0415.0 LAz 38.0 £16.9 % AINEGL wasden KT, 939 7.1 305 , 65.3
was 625 w1f eua1ay dnsulometianiu fuadonisravvesaaiduiouyasintiu o
20.0+ 5.8, 958 + 46 , 100 WAL 100% HAINIINAREI 5, 10, 30 UAL 60 WAT AINEIGY wazdien
KTso = 5.5 w11 dawianBanaanages lilinadan1saauesIatduionyasiniiie aaaaaanlunis
NARa

nnamInaaailu Table 7 fangvasiminnauszmonndansfia sunuaa lns 1u
wALaz lwduanImas Anududu 1, 5 waz 10 % luianTausanszas lowafiuniu (positive
control) WAZLANTALAANARAR (negative control) @aNITANHUBIFNANTHUURITHIIN REINITNARDS
24 $alus dnnginfienuidudu 1% ﬁw”mam:mﬂnnﬁﬁﬂ wazlanTauaanages lNinadanis
ANEVIAILANIB LRI AREALIAIUINTNARET T LT WaTLANSK THadan1TaNgVaIRLEN
Tauuasintu fa 250+ 95% uazdlotidesifudnisasuaseadutanaasiutin udanaen
WIN9U93 WHO Uningilmwasiuniu enudutu 1% dussntanlunsmsauussiniuln
AU (R) drunananasasfinnaududu 5% wudiiiunossneanlng nefie was man
W89 Anadan1Iasvadd G TounadTuiw a9l 7.24 22 . 6.0 +1.3 unz 6.043.8% RAIMINARDI
24 $alad uaziladi e EuanIa 89 G THLIAITIY BT SHAINLWINTITES WHO
dsngin sinfumansnnennlne nefle uas manasanuTuTe 5% JdvzBninwlums

Mdauuasiutnuluszaudn (R) dau lowaflunis Tnadenisensvasdnduiouyaainiiu da
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30.0+ 10.3% uszifladnilesiiudnsaneasdaduiounssiurig ulaHaaULWINIITE: WHO
Usngdn lowefiuniu anududu 5% Jdszaniawlunmsisaunasiuiiuluszdud (R)
wanMNAnU hiunenssmensunanm uwedn sz LenZaueanszed lfkadamsany
pa9daLda Touaasiuimu assanmlunimesas dmkanimasasfanudutu 10% Usingin
idunansnnenlng  UEIRN FUNINAT nefe ez wae SHadanseeTassaLE Nt
WUAITULY GIH 83.8 £ 10.2, 18.8 + 12.3 , 17.04 10.7 13.0 £ 2.7 URT 2.6 £ 1.5 % GNUEIGL uas
davulasifudmansasdaiiuiouuss it sudanaauuwIn1ewes WHO Usinginieiu
RAUTTRBIN WA TIUEIRAT ARNUIAT NeflD Wae T1BU19AT anuTudw 10% JuUszansnn
lumsidauuasiutuluszdudn (R) sndwiniuneusznsanlua  SiUscaninmluniaiise
wuasInhuluszauliwnanarRs) towaiuniu duadanisanuvasdnduibuuaiinin fa 60.0+
152% uazidadnyesiindniia1oee9aadn Toueesuing S uUaHAA N LN I8 WHO
Usngin lawasiunis enududu 10% duszaniamlunisidaunasiniuluszdud R)
fMIUIONTALANETaN lANAAENIIANLVBIANANTBLNAIIRTIK aaaam lumInaans

Mnnanmaaadli Table 8 fianauasiniinanszimaaniminzdia sunuian Twa 41
weuae U uaIwad anuuTu 10 % Nauﬁ”uf:w“mﬁam:mﬂgmﬁﬂﬁa (E. globulus) a3l
\TuTu 5% lulanfauaanagas lmwasiaunsn (positive control) Waz lanTauaanagas (negative
control) diomMIAILLBIRILANTBUNSITUHIY RATNINAaEY 24 Talus Uningiihdunaussmein
vl.wa'l,ﬁwaﬁﬁa;@lum‘mmm lasiuadanisaisvadsnauibunasinin 68.8+4.9 % Fafiatin
WasiFudn13ang2aIe 1A NI U TS 311U ANAAINLUINIUET WHO WU uRaNTzIA
NIWa anuduT 10 % waun"’uﬁm"u%am:mﬂgmﬁﬂﬁa (E. globulus) A2NNLTUTH 5%
luianfausanazed dUszinininlumamsaunasintiuluszaudn R) dwindunauszined
Tnalunananasluszaufisasasanda diumaismenndunana) nefta UEImes uaz 3%
w187 Dafinadon1a8e09a 1 GuS LI W% G99 53.0413.7 , 48.0+ 34.2 , 28.0 + 7.9 Uz
14.0+ 8.3% anudey lazuiladudasifudnmsaiaassiduiutasuuuul anaaauuwInig
289 WHO Unnginsiniunauszinsanfisnsdieinns 4 sfiedl ddssinsnmlumamdauussin
thuluszaue (R) wenanitdinuinensaueanssas lidnadanmseavsssiduiouras i
ARaaIAIWANIMAsD  nTunanIneasdlulowefiunIuanuidudu 10 % wuiduadanns
anpvasendnTauuastutiule 65.0 +12.3% lagiflainulafifudnsansvesanduiouiaiuiu
VUUAHAANUKINIITBIWHO dninginlmwafiundu anadutu 10 % dusz@ntnmwlunsiida
wuasTuuluszauen (R)

a:ndlsfianulu Table 9 fanavasiniunauszimaaniniingiia sunana Twa Iuwnseh

ez luduananes anudutu 10 % wautuiaiunensznadud (C. aurantium) aNUTuTW 5%
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lutanBauaanaages liwasiun3w ( positive control) uazianfauaanagas (negative control) ¢ia
MIaeveIaadnTounastuinu nasninanes 24 Falus dsnginidunenszmeaning
ANLTUTU 10 % Wautudia W TzIR e Fu (C. aurantium) ANNLTUTH 5% +ULANTA
waanagas ﬂ'ﬂlﬁ’waﬁﬁqﬂlumsmaaa lasfinadansansvaIaaLa L uuadTun 59§ A 90.0
123 % lasifasindesifudnisaoaesialduTouaas T uinwi S e L wIN1 9089 WHO
Unnginhaiumenszmenninsludwwsuninduneussnedudil fifiusangnmlunsie
wuasihuluszduen R)  daudinaiureussmefilinalummanodlusseufisesnsnds tsumay
STRLIMIINW |, TIBEIRRT , FUNNIA wae nefla Sednadamianavadadaiouuasiuiu
Gait 87.044.7 , 86.0417.2 ,53.0416.4 Uaz 18.048.9 % e uE 6L Tooiflatilofidudnsansvasda
WuTBuussTu R AR INLWINIT8 WHO dsingininsiunaussineanniiarsdenns 4
wiiadt dUssansmnlumsisauuasriutiulnzaud (R) wananfigsmuinaniauweanazed laf
NRFDNITIANUYDINNANIBUIRITHI U ARAALIAIUMINGRDY S nSUHannansslulmnafian
TuAUTUTY 10 % WudIdHAdaNIIAN BRI AANTBRNaIIRTIw e 605 +13.2% Tauiatin
wafidudnmamaupsaanduisuuasiuiiuinulananisumimazes WHO dangilomwasiunsu
ATt 10 % duszanFnwlumamdanuasiuimlusaud R)
mnwamimaaaﬁauﬁudwﬁm"‘wam:mamﬂﬁmaﬁﬂaﬂhnﬂﬁﬁ@ Tuamandudugs (10%)
WWnsdanssay uaznmsansuasuuasimiu ladndifenuidutuda (5 uas 1 %) dminTuray
TURINNNTNAT 9NN TR A TNTH 10% WENHL dnsunanszedui (C. aurantium) @4
udu 5% lulenfaussnaged IWnadansaay (@@TIN1TaaLIEARTIE 34.0 -100%; KTs, 329319
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Table 2 KTs, value and percent knockdown of house flies (Musca domestica) at 1% concentration

of essential oil from Zingiberaceae plants, cypermethrin (positive control) and ethyl alcohol

(negative control) at 5, 10, 30 and 60 minutes post-exposure

Knockdown (%) / Time (min) KT,,
Treatment values'
5 10 30 60
(min)
Z. zerrumbet essential oil 0 0 0 0 ns?
Z. comosa essential oil 0 0 0 0 ns
Z. cassumunar essential oil 0 0 0 0 ns
C. aromatic essential oil 0 0 0 0 ns
A. biflorum essential oil 0 0 0 0 ns
Cypermethrin (positive control) 0 54.0+2.3 84.0£2.3 90.0+1.5 11.6
ethyl alcohol (negative control) 0 0 0 0 ns

'KTso = 50% knockdown time

?ns = not computed by Probit analysis

Table 3 KTy, value and percent knockdown of house flies (Musca domestica) at 5% concentration

of essential oil from Zingiberaceae plants, cypermethrin (positive control) and ethyl alcohol

(negative control) at 5, 10, 30 and 60 minutes post-exposure

Knockdown (%) / Time (min) KT,
Treatment values'
5 10 30 60
(min)
Z. zerrumbet essential oil o™ ob* 2.0£0.4c 6.0+1.3c 08.9
Z. comosa essential oil 0 0Ob Oc Oc ns?
Z. cassumunar essential oil 0 5.4+1.8b 16.2+2.3b 16.0+£3.2b 90.9
C. aromatic essential oil 0 Ob Oc Oc ns
A. biflorum essential oil 0 0b Oc 3.6+2.5¢ 105.2
Cypermethrin (positive control) 2.0£0.5 70.0£1.9a 92.0+1.8a 94.0+1.1a . 105
ethyl alcohol (negative control) 0 Ob 0Oc Oc ns

'KTso = 50% knockdown time , 2ns = not computed by Probit analysis
3nt = non-significant,

*Mean of % knockdown in each column followed by the same letter are not significant different (one-way ANOVA and Duncan’s
Multiple Range Test, p <0.05)

1424955
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Table 4 KTy, value and percent knockdown of house flies (Musca domestica) at 10% concentration

of essential oil from Zingiberaceae plants, cypermethrin (positive control) and ethyl alcohol

(negative control) at 5, 10, 30 and 60 minutes post-exposure

Knockdown (%) / Time (min) KT,
Treatment values'
5 10 30 60
(min)
Z. zerrumbet essential oil 0b® Oc 8.0+0.9¢c  10.5+1.3bc 96.3
Z. comosa essential oil Ob Oc Oc 9.0+0.9c 105.5
Z. cassumunar essential oil 2324 1a  59.2+101b  78.2+54b  84.8+7.4a 96
C. aromatic essential oil 0b Oc Oc 2.0+0.4c 1158
A. biflorum essential oil Ob Oc 6.0+2.8c  18.0+11.5b 803
Cypermethrin (positive control) 18.0+£2.2a 95.0%1.2a 100a 100a 73
ethyl alcohol (negative control) Ob Oc 0c 0c ns®

"KTso = 50% knockdown time

*Mean of % knockdown in each column followed by the same letter are not significant different (cne-way ANOVA and Duncan’s

Multiple Range Test, p <0.05)

®ns = not computed by Probit analysis
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Table 5 KTy, value and percent knockdown of house flies (Musca domestica) at 10% concentration
of essential oil from Zingiberaceae plants mixed with 5% essential oils from Eucalyptus globulus,

cypermethrin (positive control) and ethyl alcohol (negative control) at 5, 10, 30 and 60 minutes

post-exposure

Knockdown (%) / Time (min) KT,,

Treatment values'
5 10 30 60
(min)

10% Z. zerrumbet + 5% E. globulus 6.05.4¢? 6.0+5.4d 10.0+5.0d 34.0+19.5¢ 65.1
essential oils
10% Z. comosa + 5% E. globulus 5.0£3.7¢ 15.046.5¢d 67.0:158c  78.0+13.9b 278
essential oils
10% Z. cassumunar + 5% E. globulus  53.8+10.1a 79.2+5.8b 81.0+6.9b 87.2+9.2b 6.2
essential oils
10% C. aromatic + 5% E. globulus Oc od Oe 4.0+4.2e 108.7
essential oils
10% A. biflorum + 5% E. globulus 4.0+4.2¢ 6.0+2.8d 14.0+13.6d 18.0+13.1d 795
essential oils
Cypermethrin (positive control) 18.0+2.2b 97.5+1.3a 100a 100a 53
ethyl alcohol (negative control) Ob od Oe Oe ns®

'KTso = 50% knockdown time

2Mean of % knockdown in each column followed by the same letter are not significant different (one-way ANOVA and Duncan's

Multiple Range Test, p <0.05)

®ns = not computed by Probit analysis



20

Table 6 KTs, value and percent knockdown of house flies (Musca domestica) at 10% concentration

of essential oil from Zingiberaceae plants mixed with 5% essential oils from Citrus aurantium,

cypermethrin (positive control) and ethyl alcohol (negative control) at 5, 10, 30 and 60 minutes

post-exposure

Knockdown (%) / Time (min) KT,

Treatment | values'
5 10 30 60
(min)

10% Z. zerrumbet + 5% C. aurantium 0c? od 7.0£2.7d 38.0+16.9¢ 62.5
essential oils
10% Z. comosa + 5% C. aurantium Oc 20.0+18.9¢ 54.0+£35.7b 68.0+18.4b 30.5
essential oils
10% Z. cassumunar 50.0+23.4a 71.0+1.4b 90.0+12.3a 100a 6.8
+ 5% C. aurantium essential oils
10% C. aromatic + 5% C. aurantium Oc 0d 10.0£5.0cd 34.0+15.0c 65.3
essential oils
10% A. biflorum + 5% C. aurantium 3.642.5¢ 68.0+£19.2b 94.0+13.4a 98.0+4.5a 71
essential oils
Cypermethrin (positive control) 20.0+5.8b 95.8+4.6 100a 100a 55
ethyl alcohol (negative control) Oc 0d 0d od ns®

"KTso = 50% knockdown time

2Mean of % knockdown in each column followed by the same letter are not significant different (one-way ANOVA and Duncan's

Multiple Range Test, p <0.05)

®ns = not computed by Probit analysis
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Table 7 The mortality rates and LCs, value against house flies (Musca domestica) émong five

essential oil from Zingiberaceae plants, cypermethrin (positive control) and ethyl alcohol (negative

control) at 24 hours

1% concentration 5% concentration 10% concentration LC,,
IS %Mortality  Susceptibility %Mortality Susceptibility %Mortality Susceptibility ‘::I:::1
Z. zerrumbet 0Ob R 6.0+1.3b R 13.0£2.7c R 257
essential oil
Z. comosa Ob R 0Ob R 17.0+10.6¢ R 21.8
essential oil
Z. cassumunar Ob R 7.2+2.3b R 83.8+10.2a R 8.5
essential oil
C. aromatic Ob R Ob R 2.6+1.5d R 315
essential oil
A. biflorum Ob R 6.0£3.8b R 18.0£12.3¢ R 20.5
essential oil
Cypermethrin 25.0+9.5a R 30.0+£10.3a R 60.0£15.2b R 9.5
(positive
control)
ethyl alcohol 0b R R R ns®
(negative
control)

'LC50 = 50% lethal concentration

2Mean of % knockdown in each column followed by the same letter are not significant different (one-way ANOVA and Duncan's

Multiple Range Test, p <0.05)

Rs = possible resistance is defined as 80-97% mortality

R = resistance is defined as < 80% mortality

3

ns = not computed by Probit analysis
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Table 8 The mortality rates and LCs, value against house flies (Musca domestica) among 10% of
five essential oil from Zingiberaceae plants mixed with 5% of Eucalyptus globulus essential oils,

cypermethrin (positive control) and ethyl alcohol (negative control) at 24 hours

Treatment %Mortality Susceptibility
10% Z. zerrumbet + 5% E. globulus essential oils 48.0+34.2b' R?
10% Z. comosa + 5% E. globulus essential oils 53.0£13.7ab R
10% Z. cassumunar + 5% E. globulus essential oils 68.81+4 .93 R
10% C. aromatic + 5% E. globulus essential oils 14.0+8.3d R
10% A. biflorum + 5% E. globulus essential oils 28.0+7.9¢ R
Cypermethrin (positive control) 65.0£12.3a R
ethyl alcohol (negative control) Oe R

'Mean of % knockdown in each column followed by the same letter are not significant different (one-way ANOVA and Duncan’s
Multiple Range Test, p <0.05)

*R = resistance is defined as < 80% mortality

Table 9 The mortality rates and LCs, value against house flies (Musca domestica) among 10% of
five essential oil from Zingiberaceae plants mixed with 5% of Citrus aurantium essential oils,

cypermethrin (positive control) and ethyl alcohol (negative control) at 24 hours

Treatment %Mortality Susceptibility
10% Z. zerrumbet + 5% C. aurantium essential oils 18.0£8.9¢' R?
10% Z. comosa + 5% C. aurantium essential oils 53.0+16.4b R
10% Z. cassumunar + 5% C. aurantium essential oils 90.0£12.3a R
10% C. aromatic + 5% C. aurantium essential oils 87.0+4.7a R
10% A. biflorum + 5% C. aurantium essential oils 86.0x17.2a R
Cypermethrin (positive control) 60.5£13.2b R
ethyl alcohol (negative control) Od R

'Mean of % knockdown in each column followed by the same letter are not significant different (one-way ANOVA and Duncan’s
Multiple Range Test, p <0.05)

2R = resistance is defined as < 80% mortality
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Abstract

The three herbal essential oils derived from rhizome of Aipinia galanga (L.), fruits of Ilicium
verum (Hook f.) and rhizome of Zingiber officinale (Roscoe) were evaluated for larvicidal and
pupicidal activities against housefly (Musca domestica L. : Diptera) and compared them with
positive control (cypermethrin: kumakai®) and negative control (ethyl alcohol 70%: Alcohol
siribuncha®™). The larval mortality was recorded at 0.5, 1 and 24 hours and pupal mortality was also
recorded at 7 days. The results revealed that 10% /[ verwum essential oil was the most effective
larvicidal and pupicidal activities with 94.046.5% and 100% mortality at 24 h., and LCsp values of
5.3% and 0.8% , respectively. However, 10% of other essential oils caused mortality ranged from
21.0 to 67.0% and 82.0 to 98.0% against larvae and pupae of housefly at 24 h., respectively. In
addition, 10% cypermethrin showed 95%=7.1% and 100% mortality of larvae and pupae at 24 h.,
and LCso values of 5.1 and 0.5%, respectively. All larva and pupa in negative control group
survived during the experiment periods. Our data pointed that / verwm essential oil was high
potential for larvicide and pupicide to control immature stage of housefly.

Key word: Housefly, larvicide, pupicide, Musca domestica, herbal essential oils

1. Introduction

The common housefly, Musca domestica L. is medically important insects; being mechanical
carriers of several pathogens (e.g., virus, bacteria, protozoa, helminth eggs) that may cause illness
and disease in humans!"’. Moreover they are nuisance and they can also transmit disease-causing
more than 100 pathogens of medicinal and veterinary significance such as bacteria, protozoa,
viruses and metazoan parasites[z‘ﬂ, especially Escherichia coli, Viridians streptocacci, Klebsiella
preumonia, Morganella morganii. Enterobacter cloacae, Salmonella spp. and myiasis. This species
is always found in association with humans or the activities of humans. The ability of the fly to
develop in a vast array of patchily distributed and ephemeral organic larval substrates has enabled it
to exploit virtually any area inhabited by humans and their associated animals 48

Houseflies then spread these germs or bacteria by simply landing on surfaces or food. It is for this
reason that house flies are of such significant importance. Thus. housefly is categorized by the US
Food and Drug Administration as an important contributing factor in the dissemination of various
infection diseases, such as diarrhea, cholera, dysentery, tuberculosis, shigellosis and salmonellosis.
It also has been confirmed that it causes anthrax to human and animal. Currently, management and
control of housefly largely relies on chemical insecticides such as organochlorines,
organophosphates and pyrethroids. Unfortunately, housefly have developed resistance to most of
chemical insecticides and it also adverse environment and health effect, threat of persistence and
biomagnifications through the food chain and non-target organisms”®"®!. Therefore, the application
of several medicinal plant products such as plant extracts or plant essential oils have drawn much
attention as effective alternatives to the synthetic chemical insecticides®. However, plants are well
known producers of diverse kind of chemical compound and many products that are used for defend
plant against different kind of pest. such as killing and repelling pest, affecting insect growth and
development'”. Moreover, plant offer an alternative source of insect control agents because they
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contain a range of bioactive chemicals, most of which are selective and have little or no harmful
effect on the environment and the non-target organism[()]. However, some essential oils from plants
or herbs showed insecticidal activities against housefly such as essential oils from Metha piperita,
Zingiber officinalis, Emblica officinalis, Cinnamomum verum',  Cananga odorata"", Citrus
sinensist™, Eucalyptus g!obu!usm] and Citrus aurantium'™,

The objective of this study investigated the larvicidal and pupicidal of herbal essential oils derived
from Alpinia galanga (L.), lllicium verum (Hook f.) and Zingiber officinale (Roscoe) against Musca
domestica L. (housefly) and compare them with chemical insecticide (cypermethrin 10% W/V:
Kumakai 10®). In addition, the essential oils from Alpinia galanga, Illicium verum and ~ Zingiber
officinale are claimed to be safe for human, and has been used as a medicine and for aromatherapy.

2. Materials and Methods
2.1 Rearing of Bouseflies
Housefly adults were collected from Udomsuk market, Huatakae, Lardkrabang, Bangkok, Thailand.
They were reared in gauzier cotton cages (30x30x30 c¢cm) at 30-35 C and 70-80% relative humidity
in the laboratory of Agriculture Programe, Department of Plant Production Technology, Faculty of
Agricultural Technology, King Mongkut’s Institute of Technology Lardkrabang (KMITL),
Bangkok, Thailand. They were fed with 10% syrup soaked in cotton wool and powder milk 30 g.
Then, 300 g of Mackerel fish was placed on a plastic tray (18x25x9 cm) lined with sterile coconut
husks for houseflies to feed and lay their eggs. Larval and pupal stages were continuously available
for the experiments.

2.2 Plant Materials and Plant Essential Oils

The plant materials were collected from rhizomes of Alpinia galanga (Galanga), fruits of  Hlicium
verum (Star anise) and rhizomes of Zingiber officinale (Ginger) and all plant was identified by plant
Taxonomist of Department of Plant Production Technology. KMITL. The various plant parts were
extracted for essential oils by water distillation. Each essential oil was prepared as 5% and 10%
concentrations in ethyl alcohol. All formulations were kept at room temperature before testing.

2.3 Chemical Insecticide (Positive Control) and Ethyl Alcohol (Negative Control)

1. Cypermethrin 10% W/V (Kumakai®) was purchased from M.D. Manufacturing Co., Ltd., 22
Phahonyothin Rd, Wangnoi district Pranakhonsri Ayutthaya province, Thailand, used as positive
control )

2. Ethyl alcohol 70% (Alcohol Siribancha®™) was purchased from Siribancha Co.LTD. 50/4 Mu 7
Banggruay-Sainoi, Nonthaburi province, Thailand. used as negative control.

2.4 Larvicidal Bioassay

The larval bioassay was evaluated by using dipping method!®! Ten of 3 instar larvae were dipped
into 10 ml of each test solution for 30 sec and then transferred them to a filter paper (in plastic box;
7.5x10.0x7.5 cm), containing a diet of 3 g of mackerel fishes and 2 g of moisture coconut husk. The
larval mortality was recorded at 10, 30, 60 min and 24 hrs. The criteria for larval mortality was
evaluated by softy touching each on with a small paint brush and if those not responding were
considered dead. Each test was performed in three replicates. The negative control was tested with
ethyl alcohol.

2.5 Pupicidal Bioassay

The pupal bioassay was performed using topical application method'"!. Ten pupae (1 day-old) were
placed in a glass petridish plate. They were treated topically with 10 pl of each test solution per
pupa. The pupal mortality was checked by counting the number of unemerged pupae after 7 days of
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treatment. Each test was performed in 10 replicated with simultaneous control sets; the negative
control was tested with ethyl alcohol.

2.6 Statistic Analysis

Mean of larvae and pupae mortality were pooled and analyzed by standard probit analysis to obtain
LTso (median lethal time) and LCso (median lethal concentration). The mortality data was used to
compare the three essential oils and control. Differences in significance were analyzed by one-way
analysis of variance and Duncan’s multiple Range Test (DMRT) comparisons by SPSS for
windows. If mortality exceeded 20% in the negative control, the whole test should be rejected and
repeated. If mortality in the negative control were between 5-20%, result with treated samples
should be corrected using Abbott’s formula.

3. Results

The mortality and LTso values for three herbal essential oils and Cypermethrin against third instar
larvae of M. domestica as shown in Table 1. These results clearly indicated that all essential oils at
10% concentrations showed more toxicity than 5% concentration. At 5% A. galanga essential oil
showed the highest larvicidal activity against housefly larvae with 45% mortality at 24 h and LTso
value was 25.8 h, followed by essential oil from I verum and Z. officinale with 27% and 10.6%
mortality and LT50 values of 27.1 and 55.1 h, at 24 h, respectively. On the other hand,
cypermethrin (positive control) gave 48% mortality at 24 h and LTso value was 24.5 h. Moreover,
10% 7. verum essential oil also exhibited the highest larvicidal activity against housefly larvae with
94.0+6.5% mortality at 24 h-and LTso value of 0.1 h, followed by essential oil from A. galanga and
Z. officinale with 67.0£6.5 and 21 0£5.9 % mortality and LTsy values of 1.5 and 30.8 h.,
respectively. However, 10% cypermethrin exhibited against housefly larvae with 95.0+7.1%
mortality at 24 h and LTsy value was 0.1 h. Furthermore, ethyl alcohol (negative control) did not
show any mortality of larvae during observation periods (24 h).

The mortality of three essential oils and cypermethrin against housefly pupae after exposure at 7
days was summarized in Table 2. At 5% [ verum essential oil showed the highest pupicide with
94% mortality against housefly pupae at 7 day, followed by essential oils from Z. officinale and A.
galanga with 69.0+13.7 and 66.0£18.3% mortality at 7 day, respectively. While, cypermethrin
(positive control) gave 98% mortality at 7 day, Moreover, 10% 1. verum essential oil also showed
the highest toxicity against housefly pupae with 100% mortality at 7 day followed by 4. galanga
and Z officinale with 98.0+4.2% and 82.0+16.2% mortality, respectively. In addition, 10%
cypermethrin showed with 100% mortality at 7 day. LCs values of three essential oils and
cypermethrin against third instar larvae and pupae of housefly as shown on Table 3. The results
revealed that all herbal essential oil was more toxic to pupae of housefly than larvae with LCso
value ranged from 0.8 to 4.8% and 5.3% to 4.8%. respectively. Meanwhile, cypermethrin showed
LCsp values of 5.1 and 0.5% against larvae and pupae of houseflies, respectively. Moreover, /.
verum essential oil showed the most larvicidal and pupicidal activity against larvae and pupae of
housefly with LCsqo value of 5.3 and 0.8%, respectively.
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Table 1 Effect of three herbal essential oils and cypermethrin against the 3% instar larvae of M
domestica after exposure at 0.5, 1 and 24 h

% Mortality25SD *
Treatment 3% cone. 10% conc.
G5h 1h LT.ahy- Z4h LT.:thy-
313.46=8.2 36.2=p2* 138 67 0=637 1.3
R [6=3.0° 25a L.

r o ffic inale 0 0 531 g e 308
EthyvlAlechol (5 0 o NAC 0 o i NAC
Cwvpemethrin 20=8 00 30.1=6.1*  48.0=%1* 243 Wwo=T 0 91.0=8.# 85.0=7.1¢ 01
CV{%) 333 203 182 374 223 a3

"Mean of each colwrn followed by the same letter are not significantly difference by DMRT (F=0.03)
© LT30 = Lethal Time for 30%6 monality
INA not available

Table 2 Effect of three herbal essential oils and cvpermethrin against the pupae of M. domestica
after exposure at 7 day

et 8% Mortaliy#5D !

10% conc

08.0=hg?

ivia galanga

THichow veren

Zingiber officinzia 68.0=13 7% 823z 16.2°
Ethyi Alcohol e o
Cypermethrin 08 =4 .2F 1300
CV(%3

"Mean of sach column foiiewed by the same lettsr are ot siguficantiy difference by DMRT (P=0.0%)

Table 3 LCs: values against larvae and pupae of houseflics among three herbal essential
oils and cvpermethrin.

Al LCy value of larvae ar 24 h (%) LCsg value of pupae at 24 h (%)
Alpinia galanga 8.3 18
flictumverum 3.3 0.8
Zingiber affichiale 148 0
Cypermmethnn 51 0.3

L Lz, 30% lethal concentration

4. Discussion
Our data showed that 5 and 10% /. verum essential oil was the most effective larvicide and pupicide
against larvae and pupae of housefly, with 94.0 and 100% mortality at 24 h., respectively, followed
by essential oils from 4. galanga and Z. officinale with-mortality ranged from 21.0 to 67.0% and
82.0 to 98.0% mortality, respective.

Thus. all herbal essential oil was more toxic to pupae than larvae of housefly. However,
Sripongpunp” reported that the extract of 7. verum fruit showed high toxic to the 2" instar larvae of
housefly. Moreover, Sinthusiri and Soonweral ™! reported that 10% /[ verum oil showed the
excellent potential for oviposition deterrence and ovicidal activity against housefly. In addition, 1
verum essential oil also showed insecticidal activity to other insect pests such as Blattella germaica
adult (Blattodea)“ﬁ], Callosobruchus chinensis (Coleoptera)”, Liposcelis  bostrychophila
(Psocoptera)“81 and Sitophilus zeamais (Cc)lmﬁ)ptera)l 9,
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However, I. verum also known as Chinese star anise, it belonging family Illiciaceae, is an aromatic
evergreen tree bearing purple-red flowers and anise-scented star-shaped fruit. It grows almost
exclusively in Southern China and Vietnam and distributed in the tropical and subtropical zones in
Asia®". The fruit of I verum has been important Chinese medicine as well as a commonly use spice.
Moreover, /. verum has been applied as a traditional Chinese medicine to treat vomiting stomach
aches, insomnia, skin inflammation and rheumatic pain. The essential oils from I verum fruit
showed pharmacological properties such as antimicrobial activity, antioxidant activity, insecticidal
activity, and analgesic, sedative and convulsive activity®®. However, . verum essential oil showed
the high insecticidal activity to immature stage of housefly as well as cypermethrin but,
cypermethrin is classified by the World Health Organization (WHQ) as moderately hazardous to
human and animal and possible caused cancer in animal. Therefore, using /. verum essential oil to
control housefly insteaded chemical insecticide (cypermethrin), that safe and good option or used as
new alternative product for housefly control.
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Abstract

The three plant essential oils from Rosa damascena mill (Rose), Myristica fragrans Houtt (Nutmeg)
and Citrus hystrix DC (Kaffir lime) were tested for their insecticidal activity (Knock down and
Mortality) against housefly, Musca domestica L. (Diptera: Muscidae). There were compared them
with cypermethrin (positive control) and ethyl alcohol (negative control) by using WHO standard
susceptibility test. All essential oils were applied in ethyl alcohol at concentrations of 1, 5 and 10%
(v/v). The knockdown was recorded at 5, 15, 30 and 60 min and mortality was also recorded at 24
hours. The results showed that 10% M. fragrans essential oils was the most effective with100%
knockdown at 15 min, and KTsy value was 5.9 min. While. 10% cypermethrin showed 100%
knockdown at 30 min and KTsp value was 8.3 min. However, ethyl alcohol did not show any
knockdown within 60 min. Moreover, 10% M. fragrans essential oil also showed the highest
insecticidal activity against housefly with 100% mortality at 24 hours and LCsp value was 2.8%.
Meanwhile, 10% cypermethrin showed 60+12.5% mortality at 24 hours and LCsp value of was
8.5%. In addition, all housefly adults in negative control group (ethyl alcohol) survived during the
observation periods.

Keyword: Housefly, Musca domestica, Rosa damascena, Myristica fragrans, Citrus hystrix

1. Introduction

The housefly, Musca domestica L. (Diptera, Muscidae) is considered as one of the most important
insect pest which causes health problems in the environment as it accompanies humans during their
daily activity everywhere, both indoors and outdoors 'l It is the most common species found on
hog and poultry farm, house stables and ranches *. Housefly acts as carries of disease causing
agents like bacteria protozoa and virus. The housefly is categorized by U.S Food and Drug
Administration as an important contributing factor in the dissemination of various infectious
food-borne diseases such as cholera, shigellosis, and salmonellosis.

Adult houseflies have been shown to transmit pathogens from their sponging mouthparts, through
vomitus, on their body and leg hair, on the sticky part of the feet, and through the intestinal tract ],

Currently, chemical insecticides have been used for several decades in controlling houseflies as
they a quick knockdown effect. Regrettably, housefly has developed resistance to most of chemical
msectncnde and its also adverse environment and toxic side effect to human and non-target
organlsm . Therefore, natural insecticides are generally pest specific, biodegradable, usually
nonallergic to human as well as non-target organism. Moreover, plant products or plant essential
oils have been studies for control of housefly, since plant essential oils may be a possible alternative
to chemical insecticide, as they are effective for housefly control and safe for human and
environment friendly. However, many researchers reported the insecticidal effect of plant essential
oils against housefly such as the essential oils from Thyme (7hyme vulgaris) and clove (Eugenia
coryophyllus) showed 1nsect1c1dal activity against housefly larvae and adults with LCso 3.18 and
4.39 pg/em’, |espect|vely . The essential oil from eucalyptus oil showed the mest toxicity to larval
and adult stages of housefly with LTsy at 0.5 min and 3.75 sec. iBSpGCthC]}’ . The R. damascene
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essential oil and its two major constituent, citronellol and geraniol can potentially be used for the
management of Tetranychus urticae'™.

Moreover, essential oils from various plants may be potential alternative products for housefly
control. Therefore, the aim of this study was evaluated the potential of insecticidal activity of three
essential oils from Rosa damascena mill, Myristica fragrans Houtt and ~ Citrus hystrix DC against
house fly (M. domestica) and compared them with chemical insecticide (cypermethrin 10% w/v;
Kumakai 10®).

2. Materials and Methods

2.1 Rearing of Houseflies

Housefly adults were collected from Udomsuk market, Huatakae, Lardkrabang, Bangkok, Thailand.
They were reared in gauzier cotton cages (30x30x30 cm.) at 30-35 =C and 70-80% relative humidity
in the laboratory of Agriculture Programe, Department of Plant Production Technology, Faculty of
Agricultural Technology, King Mongkut’s Institute of Technology Lardkrabang (KMITL),
Bangkok, Thailand. They were fed with 10% syrup soaked with cotton wool and powder milk 30
g. Then, 300 g. of Mackerel fish were placed on a plastic tray (18x25x9 cm) lined with sterile
coconut husks for houseflies to feed and laid their eggs. Four days-old of housefly adults were used
for this study ['%).

2.2 Plant Materials and Essential Oils

The plant materials were collected from Rosu dumascena mill: Family Rosaceae, Mvristica
fragrans Houtt, Family Myristicaceae, and Citrus hystrix DC; Family Rutaceae. ~ All plants were
identified by Plant Taxonomist of Department of Plant Production Technology, Faculty of
Agricultural Technology, KMITL. The various plant parts were extracted for essential oil by water
distillation. The extracted essential oil was stored in amber glass bottle and kept at 4°C. Each
essential oil was prepared as 1%, 5% and 10% concentrations in ethyl alcohol and kept at room
temperature before testing.

2.3 Chemical Insecticide

Cypermethrin 10% w/v (Kumakai 10%), a common chemical insecticide for insect pest control in
Thailand was purchased from MD Industry Co., Ltd., 22 Phahonyothin Rd., Wongnoi, Pranakhonsri
Ayutthaya province, Thailand, used as standard.

2.4 Insecticide Susceptibility Test

The insecticide susceptibility test adapted from WHO used a susceptibility test kit " Each tube
was marked with either a red spot or a green spot. Ten houseflies were collected and released into
the green spot tubes lined with clean filter paper (Whatman™ No.1. 12x15 c¢m.) with movable slide
attached. The same size filter paper was cut for the bioassay. The filter paper was impregnated with
2 ml of each essential oil. After the filter paper dried for 20 minute, it was inserted into the red spot
tube for exposures to the houseflies were exposed to the treated paper for 1 hour in the each tube.
Knockdown rates were recorded at 5, 10, 15, 30 and 60 minutes. At the end of the exposure period,
houseflies were released back into the green spot tube and provided with 10% syrup. Mortality was
observed after 12 and 24 hours. Each test was performed in 5 replicated with simultaneous control
sets; the negative control was ethyl alcohol 0,

2.5 Statistical Analysis

The data was pooled and analyzed by standard probit analysis to obtain KTsp and LCso. The
knockdown and mortality data were statistically analyzed using one-way ANOVA and the data
means were compared by Duncan’s multiple range test. Significant difference was considered at
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P<0.05. The susceptibility results were determined for each insecticide using WHO criteria (131,
98-100% mortality indicated susceptibility, 80-97% mortality suggested possible resistance needing
confirmation and mortality <80% suggested resistance. If mortality exceeded 20% in the control.
the whole test should be rejected and repeated. If mortality in the controls were between 5-20%,
result with the treated samples should be corrected using Abbott’s formula.

3. Result
Percent knockdown and KTsy values of three essential oils at 1%, 5% and 10% concentrations
against housefiles were summarized in Table 1. At 1% concentration, the essential oil from M.

fragrans had high knockdown against houseflies, there were 52% knockdown at 60 min and KTsg
value was 57.2 min. Cypermethrin (positive control) gave KTsy value at 21.62 min. At 5%
concentration, the essential oils from C. Aystrix, M. fragrans and R. damascena showed 100, 96
and 92% knockdown at 60 min, and KTsy values were 253, 12.9 and 30.1 min, respectively.
However, cypermethrin showed 94% knockdown at 60 min and KTso value was 16.2 min. At 10%
concentration, the essential oil from M. fragrans had 100% knockdown at 15 min, KTsp value was
5.9 min. Meanwhile, cypermethrin showed 100% knockdown at 30 min, KTsp value was 8.3 min.
On the other hand, ethyl alcohol as negative control showed non toxicity to housefly.

The mortality rate, susceptibility and LCsy value of houseflies for three essential oils as shown in
Table 2. At 1% concentration, houseflies were resistant to all essential oils and cypermethrin with
the mortality rate ranged from 14 to 25%. At 5% concentration, houseflies were resistance
susceptible (RS) to M. fragrans with mortality rate of 92%. Meanwhile, cypermethrin gave 60%
mortality rate which showed resistance to the houseflies. At 10% concentration, the results showed
that essential oils from M. fragrans and R damascene increased the mortality rate to 98%. Thus,
houseflies were susceptible (S) to M. fragrans and R. damascene essential oils. There were
significantly differences of mortality rate which calculated by using one-way ANOV A. All essential
oils gave LCs values at 24 hours after exposure. M. fragrans essential oil had the highest toxicity to
housefly, there was LCsy value of 2.8%, followed by R. damascena and C. hystrix with 5.5 and
12.2%, respectively, while cypermethrin gave LCsq value of 8.5%.
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4. Discussion

Our data showed that 10% M. fragrans essential oil was the most effective, showing 100%
knockdown at 15 min, LTsg value was 5.9 min. Moreover, it caused 98% mortality at 24 hours after
exposure, LCsy value was 2.8% and the houseflies were susceptible to this essential oil.
Furthermore, M. fragrans essential oil not only showed insecticidal effect to housefly, but also
showed insecticidal activity to larvae of Lycoriella ingenua (Diptera: Sciaridae) and Callosobruchus
chinensis (Coleoptera: Bruchidae)!'*"). In addition, M. Jragrans essential oil showed high toxicity
and antifeedant activity against gypsy moth larvae (Lymantria dispar ; Lymantriidae;
Lepidoptera)!'® and showed larvicidal activity against Aedes aegypti (Diptera:Culicidae)!'”. The
main constituents of A fragrans essential oil were alkyl benzene derivatives (myristicin, elemicin,
safrole), terpenes, alpha-pinene, beta-pinene, myristic acid and trimyristin!"®. A4, Jragrans has been
used in traditional medicine as carminative, tonic, antidiarrhoea and antsspasmodlcm el

In addition, R. damascena essential oil-also showed high toxicity against housefly with 98.0+5.5%
mortality at 24 h, LCspand KTsq values were 5.5 % and 28.8 min, respectively. The R. damascene
essential oil is also known as rose oil, these oil has been used in medicine and cosmetic purposes,
and its showed perfuming effect and pharmacological properties such as antibacterial, antioxidant,
antitussive and aniti-HIV!'™,

In this study, M. fragrans essential oil was more effective insecticidal activity than cypermethrin
(60.0+12.5% mortality at 24 hours and LCs, value was 8.5%). Cypermethrin is a synthetic
pyrethriods insecticide and it is one 01‘ the insecticide in a wide scale use such as in agriculture,
agronomy, horticulture and livestock™ ', Cypermethrin is very highly toxic to fish, bee and
human. Many reported showed that cypermethrin is caused cancer in animal. Thus, the essential oils
from M. fragrans and R. damascene to control housefly are better and safer option than to use
synthetic pyrethroid insecticide (cypermethrin).
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