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Research Title Pediculicidal activity of herbal oils from Curcuma xanthorrhiza Roxb., Curcuma zedoaria

Roscoe and Zingiber cassumunar Roxb against Pediculus humanus capitis De Geer

Researcher Assoc Prof Dr Mayura Soonweera
Department of Plant Production Technology
Faculty of Agricultural Technology
King Mongkut's Institute of Technology Ladkrabang, Bangkok 10520 Thailand

ABSTRACT

Head lice infestation or pediculosis capitis, cause by Pediculus humanus capitis DeGeer, is one of the
most important public health in rural and urban area of Thailand, especially in kindergarten and primary school
children. Currently, head lice resistance to chemical pediculicides are increasing and most of chemical
pediculicides showed high toxic to children. Therefore, this study aim to evaluate pediculicidal activity of herbal
oils from Curcuma xanthorrhiza Roxb. , Curcuma zedoaria Roscoe and Zingiber cassumunar Roxb. Against
egg and adult of head louse (P. humanus capitis). The results showed that all herbal oil in soybean oil was
more effective of ovicide than in coconut oil, with 100% mortality and mortality ranged from 96.0 to 100%,
respectively. The most ovicide was shown by 5% C. zedoaria oil mixed with 5% Z. cassumunar oil in all
solution showing inhibiting rate of 100%. On the other side carbaryl (positive control) showed inhibiting rate
ranged from 89.9 to 90.7%. For adulticidal activity, the results showed that carbary shampoo (90.0%
mortality at 10 min.) was more toxic to adults than all herbal oil (29.0 to 37.0 % mortality). However, the
results of in vivo test showed that the most effective pediculicide and treatment was all herbal oil and herbal
shampoo (Citrus aurantium shampoo) with 100% cure rate at 2™ treatment, while carbaral showed 77.8%
cure rate at 4" treatment. Unfortunately, baby shampoo (negative control) was non toxic to egg and adult
of head and 0% of cure rate. The data of this study pointed that all herbal oil and herbal shampoo showed
high potential of pediculicide for head lice treatment. They are new alternative products and good option for
head lice treatment of children in rural and urban area of Thailand, because they are non toxic for children

and environmental friendly.

Keyword head louse ,pediculosis capitis, herbal oil ,herbal shampoo,
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s:uunquﬁ'uu'[aﬁﬂﬁﬂﬂnﬁ Gouadee antn dudu dauniarlsaau vimliiAansunfiimibiaise uaq
anwaule uananndsﬁﬂnﬁuqs;uun YAEITUNIN msﬁ’m’m‘ﬂaqs:uuqﬁsfuﬁ'ulm"mmumawgi-:ftf@hu G
Wunsnlwlsluaesasnsasd LLa:Lﬁnﬁ'ﬁmq@%ﬂnh 6 9 duaTunda uaziwaiiniu duavirliinaunsalu
W@an (Abdel-Ghaffar and Semmler, 2007; Eisenhower, 2012)

2.2 wiseingatas

M vﬁm{'lﬁ'wamzmtmnﬁ'nm'l'ﬁ’lumsﬁmn"uﬁﬁ'ﬂme;mrﬁfuﬁﬁuq'mmﬁﬁ'ud%ﬁ

Yang et al ( 2004) 11 gmindun e sTMEan qmﬁﬂﬂ" ®( Eucalyptus citriodora ) , Oridanum
majorana ,Mentha pulegium ,Rosmarinus officinalis fn11N1TuTw 0.0625mglem? fuarnliaaidniovas
me;mu'muqq Tanfidn LT50 sewing 12.6-22.4 wifi wenanfigaiisnsawin iuvauszwoanildan
aULTBLNWE ( Cinnamomum zeylanicum Nees ; F. Lauraceae) innantutu 0.5 mg/ cm? dwalun1ssugs
n'lswvn"l'ﬁmaqtmm;sﬁu"l@f 100% WaININAREY 24 T Tumm:ﬁmﬂﬂﬁﬁﬁmmugwﬁ phenothrin dxalu
mss]'uzﬁ'm'r:vlun‘himaw'mgmﬂﬁ 6.1% &% pyrethrum AiaI TN gu 1 mg/ em? liawrsnlunssuds
n'nwvn‘himaql.mm;smﬂﬁ MumgIiTenwin dhiunenssmeni danauiTeinng AnaulTuTs 0.25-
0.5 mg/ cm?® dulinadaanranspesananinwaiswmpdiann lasfian LT, 7:111926.62-37.38 uai
dru maaidmiaumuusd phenothrind1u gty 0.25-0.125 mg/ cm? ﬁuaﬁﬂu’é’qLﬁui’mwmﬁmmuguﬁ
aelad landldn LTy, 3ening 25.22-29.03 wifi dwmsuans pyrethrumiinavilidduipiwendomuysd
aeladigunu Tapildn LTy 3:191927.93-31.68 w#t 3nwammasaditaiiidininiiunanssimeann
waegneuwninmaliualunsmdaldansly uazdaLduinraamnys ( Yang et al,2005 ) Rl
MBIUIN aqﬁﬂs:nauﬁﬁﬂﬁmﬂud’l;]'uﬂam:mwmu'nﬁﬂ (T terpinen-4-ol , pulegone Wat thymol 1w
HaddamIasrasmiuyed laadd LT, Weundi 50.0 wifl uazdawwdr ansnerolidol uaz thymol fafing
rldimaustanyle 100% ( Priestiry et al,2006) uanmni‘fﬂ"qwui'n{w”wam:mugmﬁﬂﬂ”a nauria
\IW Eucalyptus grandis , Eucalyptus camaldulensis , Eucalyptus tereticornis uge ga | ﬂ.,aa NHENAD
Eucalyptus grandis nu Eucalyptus camaldulensis W< Eucalyptus grandis Ny Eucalyptus tereticomis 1w
Hadlumlamnaysd Taminsiunanszinena 5 oiia Tualumslaldluszning 47.80- 80.69% ( Toloza et
al,2008) WaNIINALITIHINWIN dﬂu"uuaus:mugmﬁﬂﬂ”a E. sideroxylon , E. globulus spp globulus,
E.globulus spp maidenii ,E.dunnii sp ,E.gunnii sp Wuadluniidiea m'm‘lfﬂf_'l‘ Tapiidn KTs 75%379
24.75- 73.38 w1l ﬂﬁqﬁaﬂsaanqn%ﬁém"zy'luﬁw”unaus:Lnugﬂ1§ﬂo¥aﬁa 1,8-Cineole WR% pinene
Tasaisaasniiad finaviliimunsdanulda § dn KT, :2nd1e 11.10- 42.7 wafi(Toloza et al,2010a)
Puasidinsnwininiumanssmennita 25 wia ludsznaaauin Watumeseutszaniawlu

o ar N R a | a a .
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LWIIJ'Q.BJ fio 'L{'l TUNsNI=ZINYEIN Cinnamomum porphyrium (F. Lauraceae) , Aloysia citriodora ( F.
Verbenaceae) W Myrcianthes pseudomata ( F.Myrtaceae) 'ﬁ 3l ¢ KTso - di{ 1.12( 0.92-1.31) , 3.02(
2.58-3.41) uRes 4.09( 3.46-4.65) UM aNEau (Toloza et al.,2010b) uanﬂ"m'f{ Campli et al.(2012) £3
Monwi dslunenszingan Melaleuca alternifolia ( Tea tree) Gaiiuwiriwdlasastszinasamais lag
inunanssng M. alternifolia AT 1T 1% ﬁuaﬁ’r‘lﬁmugudﬁ":tﬁufa uaz@l8auany 100% luiran
30 W7l WAz 20 WA enwdeL udinlunanszing M. alternifolia ihlszEnEnmwlumamdalimnayedled
Ligin @218 03D wararsau adrslsfanusimenwinditiunenszimsiniesnnaroriand
ﬂs:ﬁn%mw'lumsﬁw”ﬂl.mmg.mﬂﬂ” iin dalumansemenningznn sunding aclaimen ezl &
Wanau uaznszasan iudnu laodien LT, 35w 27.9 — 300 w1l (Cestari et al.,2004 ; Jahhav et al,
2007 ; Priestley et a/,2006 ) Was 987189191 m{'m”umnﬁ'nﬁnumU’nﬁmﬁﬁqmﬁuﬁﬁlumsﬁﬂ{mm
el lefun iuuewha i ﬁw"umuwg iiwusum dhasaoueed daiuazszumd i
Induia ( Citroforunella microcarpa( Bunge)Wijinands( F.Rutaceae) daimand §1(Citrus aurantium L.
(F.Rutaceae) uas mf’m"umnu:ngﬂ( Citrus hystrix DC ( Yang et al. , 2004 ; 1531 ,2557) Tunagad
7’1ua'm'i'n{'m"uﬂam:v.numnqv\mu( Rosa damascenna Mill ) ﬁqmauﬁ‘ﬁn&dumﬂé UazNIIaa A Y
Toveamuusd (2T waz AIng | 2556 )

atnglifionn lumsnasssluadoil ldinmmasasiiiwen@iesaddatn (F. Zingiberacea ) 3

giia ldun 11unIna( Curcuma xanthorrhiza Roxb ) ¥iiudas (Curcuma zedoria Roscoe) uas lwa

. . - afs 1 @ & Qs € o 4 . 4
(Zingiber cassumunar Roxb) u’mnu’lqnmamimwaﬂm URTMILANIHIRI AN Y UsznaunuNmnaEIh

& X . A a ' ¢ < i
WuArNuiiasvasing Aflarngmlunam lumﬁnmkﬂmwawguu namouanua: Aol 1w

Tsnfani nafiuau uitwdaeuay Tuaadfy 1usn asantheras viaeda veana draduilsedndan
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Table 1 List of Zingiberacea plants, part used and therapeutic property (Pithayakul et al., 2007 ; Ei-

Wakeil, 2013 ; Koontongkaew et al, 2014 )

Scientific name Part used Therapeutic property
Thai name
Curcuma xanthorrhiza Roxb Rhizome antimicrobial , hepatitis , diabetes
* Wan-Chuk-Montluk” liver complaints , rheumatism ,anticancer
Antioxidant,
Curcuma zedoria Roscoe Rhizome antifungal , antibacterial ,antidiuretic
“Khamin-Ooy “ anti-inflamatory
Zingiber cassumunar Roxb Rhizome antibacterial( gram-positive and gram- negative
“Phlai” bactenia , anti-dermatophytes and yests

anti-inflamatory ,anti-irritant ,anti-dymenorrheal

anti- dymenorrheal , anti-oxidant, anticarcinogns,

treatment for muscle and joint problems

,menstrul disorders ,abscesses and

skin diseases and wound healing




Table 2 Examples of function and /or biological active plant ingredients (Bakkali et al. 2008; El-Wakell,

2013)

Ingredient type / function Examples
1. Antioxidants Lycopene ,resveratrol , catotene ,catechins ,vitamin C , vitamin E ,

Curcumin ,anthocyanin , delphindin , cyaniding , pelargonidin

2.Anticarcinogens Lycopene , resveratrol ,genistein , curcumin , vitamin , silymarin
3.Antiinflammatory/ vitamin C, curcumin , pycnogencl , oatameal , avenanthramides ,
Anti-irritant Salicylic acid , polyphenols
4. Preservatives, antiseptics saponin , essential oils , benzoic acids , salicylic acids ,organic

acids, phenolic acids , usnic acids ,thymol , bacteriocins
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3.4 mauTuTINAzsdaedn (F. Zingiberacea) UAZMSENAMINUNTUAALTHA

s o < v P aHa - ]
guflunmmasaslapmstiumdiiniunive sduwsan uasws ffleny 12 au 1nwlaarlgniis
lu a. dngdes 8.0 nT09 9. wATTITANT NnUUIR TN 3 wha dold ﬁfnagnm“m’mﬁﬁ INNAMUL
a w a v a [ 4 4 a I I
maluladmaneas ﬂmuumﬂTuTauvn:i\amna’umf}mnmm’mm:m NIANWY Lwauw'nuﬂ'lugnmm

4 o a a - L -] . A v
Tﬂmuaunm‘tmmmumr LITTUALRY AdIMUNTNG, Curcuma xanthorrhiza Roxb wiwoag, Curcuma

< [ v

zedoria Roscoe WAz WA, Zingiber cassumunar Roxb aminindraasfsudassiautiaiuaratiaud
v a wm A “ o P P . a 3 & v - ' P
Wwiealfudnsneldlumsdaiuuntiiesesfisusssriialunsfnnaiidell ussimdrfsudazriia
. ) *“ : > * 'L A > L ¥ * L) - r a- =3
vnamhinaaihazana usaiuaieuuzd eauliuds valiasdus usvhusnaidulasdinms
au uazldilaiuuswin wanhaiusawiandusisana alddaduirudazaiausidruiuldsadan

2 '
waason I ldluminasasdatl
3.2 maeinainainfiraulnsdeldlunmaaas

ﬁnﬁ.'\ﬁ'umnﬁmaqu‘lwmda:'ﬂﬁﬂmn'zj’a 3.1 ndsuanuantulasldihdunzwinn  usziidunn

-~ - A’

MRad aalt
3.2.1 hausdudas 10% + Mduninias 90%
3.2.2 hduiunma 10% + thauniniay 90%
3.2.3 hdulwa 10% + daiudnded 90%
3.2.4 dusindan 10% + duuuzwi 90%
3.2.5 MUUIUNTRA10% + TAUUTWIT 90%

: hd ’ :’ A W

3.2.6 Maiulwa 10%+induuswing 90%
3.2.7 Wdupinday 5% +INUuIUNIUe 5% +auniiniasd 90%

3.2.8 thaiupdudas 5%+11aiu lwas%+induduniay 90%
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3.2.9 WU IuNIMe 5%+ Iwas%+indudnaas 90%
3.2.10 aluaiingas 5% +HNUINUNTG 5%+ Biduuzniii 90%
3.2.11 hiuwiunive 5%+iaulnas%+inaiuuzniia 90%

3.2.12 haiuaiiugay 5%+iuulnas%+inauasniin 90%

-3 ' o & e € o H a
3.3 maiumumald uasdsaismnaysdunanindsuiduminaaaianseis nysNNY

lumadvly uszaduisrssmaushin dealdiuauiurey WRZBRWIAIINEEIUILNIT
Tradou uszdunasasaadininiSou vngau las fridawmanasssssmlummasssnuaywd (3u
dufiumilagmarimilifesseuanavnnaiivly uszdaduivvesmamed ninddwasmsmilsaiou
@199 luamanszs Smau 5 ladou mnduladouwhnaleawnuiugnaseanimFouudas
A wazileldiueyaneaudnusinddotaimainly uszdafuibvssmaned 1ndninitou udazan
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1 1 . J + =3 L (=4 Qo .‘: 3 A
Tunwlimlandasdsauussswna 25X30X15 gu. Faunsiiuaadiuisrasmamsedie uandnd
Wuwmnlaglsndeioandidunnamnlananlunelaon Uzanm 1 uid da au amiunumsdudads

) . J 1 Qs ¥ ° 13 ) 1 Qe o
'11aumugwﬁuunlanaaammuuawmﬂ 25X30X15 3. L7unu Ltmmnaaqla‘l'uu.a: GI’TII.&&I"J!JLW'I&H*ELT
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3.4 nsnedauilszansnmzasinainasulnsdanisansvasladvnanued

G'i'uﬁumﬂﬂmwLmumsmaaquumfuaugmf (CRD) uazldi¥n1Inaaasuuy Filter Paper Contract

. o X
Method (Soonwera ,2014; Soonwera ,2015) wanidunmaaadsng a3

minasadnt duayulng 3 xila (u 3.2.1,3.2.2,3.2.3) immasessFoufisuda carbaryl

0.6% Shampoo (Hafif Shampoo®) Lﬂupositive control taz ¥antad 1iu negative control
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mMInaasdf 2 wluayulng 3 oia (lu 3.24 ,3.2.5,3.26) in1masesIouifisude carbaryl

0.6% Shampoo (Hafif Shampoo®) L‘ﬂupositive control uaz ntad 1w negative control

minaassfi 3 wluayulng 3 ofia (lu 3.2.7 ,3.2.8 ,3.2.9) iimmasaalSuwdisuda carbaryl 0.6%

Shampoo ( Hafif Shampoo®) Lﬁupositive control Waz #nTas 1w negative control

MINAaadIn 4 ﬁw”uaquvlws 3 wiia (lu 3.2.10 ,3.2.11 ,3.2.12) immassalInufivufa carbaryl

0.6% Shampoo ( Hafif Shampoo®) Lﬂupositive control Waz WnTas u negative control

u@ia:z‘w"m@1aaql'ﬁmuuﬁwmﬂLﬁumg‘mzfnmq 5 qiu l@nT2A19N T8 (WhatmanNo1®)au1a
(JUurgUINaNI4. 5 1 nuu 17 autopipet noathdiuudazsila (3.2.1,3.2.2, 3.2.3 ,3.2.4 ,3.2.5 ,3.2.6
3.2.7,328,329,3210,3.211, 3.2 12 ) A4 T% 6 mi/cm ? RIUUNTEAIMNTAEY BIUpOositive LS

v o d

negative control 1FANMTNTUIALIAUN ud2lSvnwde limiasvuntzanentas 10 Wedda a1u 3y e

v

L3 *~ Q‘ : 1 ; v -3
MUNAaIRILdIIIUN uaFnasadll 547 uaraveunesssaslunsasdsiunss lukaalfiiams
Qr Q‘; Q- ) @ o 1] A ~ 1] 1] hd
(29.5 C, 78.5% RH) %a33n1u 10 1% virnmsanaiuiminldwminwnluudazniionaaas lasls

naavseailalulavalad tufinuammaaas usanirluwadn Inhibiting rate

a a ¥ o [ v & e
3.5 n'lTYIﬂﬁElUl]‘iSﬂﬂﬁﬂ']W’.lEl\‘l%’lN%ﬂl!%‘lW‘iﬂEln'l?(ﬂ'l zmam‘umu'ammuu_mzf

ﬁntﬁumﬂﬂmﬂmwumimaamuu@uaugnﬁ (CRD) wazliiimInaaauvy Filter Paper Contract

. o X
Method (Soonwera ,2014; Soonwera ,2015) woniunimeaaseng JaIU

o s P P <t P a
mMInaasint muuaqu"lm 3 7iia (lu 3.2.1 ,3.22 ,3.2.3) dimmessndssufisuda carbaryl
0.6% Shampoo (Hafif Shampoo®) dlu positive control Wz baby shampoo (Babi Mild Natural ‘N Mild®)

u negative control

mnesaan 2 nduayulng 3 oiia (u 324 325 3.26) immasasnlSoufisuda carbaryl
0.6% Shampoo (Hafif Shampoo®) dlu positive control lLlaz baby shampoo (Babi Mild Natural ‘N Mild®)

Wu negative control
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mMmaasef 3 1f1ﬁuaqu"lws 3 wfia (lu 3.2.7 ,3.2.8 ,3.2.9) immaeaaadIsufisufa carbaryl 0.6%
Shampoo (Hafif Shampoo®) v positive control W& < baby shampoo (Babi Mild Natural ‘N Mild®)

negative control

mMInasasi 4 wiuayulng 3 ofia (Iu 3.2.10 ,3.2.41 ,3.2.12) ussumuwdud (Citrus aurantium) ii
n1neasdllIouiisufe carbaryl 0.6% Shampoo (Hafif Shampoo®) w positive control W8 e baby

shampoo (Babi Mild Natural ‘N Mild®) 1w negative control

wiazFamasasldimuuiisuiaidurigudnats 5 gu lénszaisnias (Whatman Not) 1u1a
wWusgudnate4. 5 an 9nun 14 autopipet noaiainudazoiia (3.21, 3.2.2, 3.2.3,3.24 ,3.2.5 ,3.26
3.2.7 ,3.2.8 ,3.29, 3.2 10 ,3.2.11, 3.2 12) A2MULTNTU 6 plicm 2 RIUUNTEAIBNTOI I positive URE
negative control IFaManTwdniiuudlswnudsdudismugedasuunizasnies 10 Wasds au
ﬂ‘: \ \J IA' : 9 ;
niu Jaaunaaadsdlumai1ud wafginasasil 5 41 uaz1vunaaadaslundasidosuuas lu
Waalu@ny ( 29.5¢3.5 C, 78.5%%4.7 RH) maIn1imasad 1,5 uas 10 w1l imiasmatuiiwimm
¢d ) ' v a L | L ) '
wpsinarslundazniionaasslasldndasamaailalulasalay dufinusniimasess udmialunasn

50%Lethal Time (LT )

a a ¥ o o o o & o d
3.6 mInadaulssansaIndaInian ua:uﬁuua&!u‘lwﬂumiﬂa\lnunwmn1mwu‘lumnunntﬁu

wlulaaaianszais njammny

nmadiimInasasdesldiuanuinrey uazaygianngdmasnislaaiow uazdiinasaszas
- Al - L 0 - o .‘; o o
w@wniniFow nn9an uszldiuanuindannguaglziiu lasdfudawnanessssialunmenas
nuayed Gudiiiunilasmavhwihifevaaugrariimmanas minggmasmimslsaion uszgfinavas

& W oA “ va v A a o - o A & o a P

vaadniniion yngau eldiunIeaugrausiiainduiiunimasaslas AadendininiSouitdumn
° < P f a o 2 Y o o .
w2 60 aufiigunwaudsuss ang 7-12 I Lidulwafamilanadu: Lildamadmiamisusdadng
.« - & a o ol o A & A . . "
day 1 1den Taumidnaninmainldlunisnaidanid@niiiduima( Pediculosis capitis) ( Soonwera and
Wongnet, 2014) fis minwu'liimd%3a( { eye spot) 1 Way wia imuusdifie 1 62 uuaSuezvaudn

o

MWtadudnauuiudwm uazsaiandrsiunimesay lasutismimasasaaniduasil

mjuﬁ 1 971U7% 10 AU FIZHNGE u.‘nuv‘w,afuﬁ
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v od ° o 9 Y e A e Y Y oW
nguf 2 Swau 10 aw  winuudae  daikeidudan 5% +halwiunime 5% +ladudunes
90%(1u3.2.7) Wluarzrudan unaydud

P ° o Y T e & e ¥ e o w a
NRUN 3 WU 10 A% NUNKNUAIE  UNuLlUdel 5% +u’]lluleﬂ 5% +u']uuﬂ']l“§a\1 90%(1u

¢ 2D.

o o

3.2.8) NUATTHNAIL WTNWEUT

nguf 4 wIn 10 au wilneuean  walunie 5% +haiklne 5% +iaiuaanies 90%(1u3.2.9)

L

hduaTzHuaY Wy ENE
A o Y
NguN 5 WU 10 AU FITHNGAIY cabaryl shampoo
oA ° %
nguf 6 91U 10 AU §I=HNGEIY baby shampoo

msarstuswananinisainniniuma lasldinusilunminisainnisd wina( Pediculosis

g s A t . dadao =l P- 3
capitis) ( Soonwera and Wongnet, 2014) 1avanaaains fia Liwulamdda( § eye spot ) 1 Was nia
wnaysdaden niadndniviifia 1 1 vuedserssi@ming WaIMMAsed 1,2,3 waz4 7 audIey
Wununetagaimuaiahiniinssimaannmmodwm ( cure rate) luudaznimasasdniiums

Nagadt 3 AT
ﬂ? d o ) Qo -] Q.
3.7 MInunatsyanimaanasalaiinis teriinsiwnsing ua:msammﬂm’mauuﬂugmﬁ
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HAN13I3Y
4.1 uams'nﬂaauﬂsz?m%mwmaaﬁ’lﬁuaqﬂwsdam‘smwaa‘lﬁtmuu‘,mf

wanInasadluTables Ranavoaiiuaniunina(C. xanthorrhiza) 1iwdan(C. zedoaria) uas
\wa( Z. cassumunar) a17EuTH 10% lwinaluuswinn carbaryl 1w positive controf ua 1 \Junegative
control @iamsﬁ'uzfqvhimaummﬁmf n&IN1TNAREY 10 1 Usngin dndueindas Winadngaluns
nanes Tapdualumagudimansliveamunudle 99.7:8.3% sasasnda duiwlwa ussidwinme
ﬁqﬁwa'lun”ﬁu"urfmﬁ'nqvl’ﬁmaumuguﬂm’é’ai{ 98.0+2.2 WAz 96.0+4.6 % AWAIGL EIMTUMIMARAY
Winuiaulu carbaryl uaz 11 waTing ﬁwa’lumm"ur_ﬁms'mvl’zimaummfwﬂﬂ” 89.9+7.9 Uax 0%

auusau

Han1IMasadlu Tabled AonaaId1dUINNINUNTNQ(C. xanthorrhiza) BiIUSaL(C. zedoaria) U8z
wa( z. cassumunar) et utu 10% ludsiuaamdas & carbaryl 1w positive control uazin 1

negative control dantufaldvaamiuysd waanTmanad 10 u Unnginhaiuedudas saiwlne uss

.
s

° . [ < X ' 9 s
wiiudunime Wnsdngalummaasas lasdualumsdudinmnldveamunedla 100% gaunns
o < r 1 o A & [ v
nasaaIouifisulu carbaryl uaziy waUTIngt dusluntdudinsnaldvaamayedld 90.7:10.2

UR20% AINNEIGL

nan1Inaaadlu Tables Aanasasiniuituninass + induuiiudanss | driuituninass +
vnawlne 5% sihauaiiudanss + daiulwe 5% luiduuewirang carbaryl \flu positive control uaztin
\ilu negative control Gian'nu"uu'iu"l'zimaql.muguﬁ wadnImasad 10 74 Uringit diuiunmass +
dainaiingans® | dalwinunimess + daiwlne 5% lﬁuaﬁﬁqﬂlumsmam Tanduslunssuding
1lrvasmiuysdld 100% gauhainziudanss + daling S%ﬁma'lumsﬁhtﬁms'm‘l’zimmwnu'qm‘f
6t 98.0£2.3% drummassai/Fouiiisulu carbanyl uazin waingi Sualumssudimmnelizaam
el 90.2420.7 WA2.0 £0.1% AUNEIA

NRMINARBILU Table6 AananaiiiuiTuNTMas% + auaindass% | taiwiiunmess +

[
o o

alulwa 5% haiusiiuganss + dninlwas 5% Inidudamaas § carbaryl 1w positive control waz

[
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maumuqmﬂﬁ 100% @Ind1uINUNING5% + tinaliudens% ﬁwa'lumsﬁ'uﬁ'mwm‘himaatmm&uﬁ
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antioxidants , anticarcinogens ,antiflammatory ,anti-irritant , preservatives, antimicrobial Wwag antiseotics
(Bakkali et al.,2008 ; Pithayanukul et al,,2007 ; Wakeil, 2013) T3un3t3fiTieauit daiwlna fardreny
MR TUA LTW curcumin . camphene , B-phellandane , Zingiberne ,shogaol ,4-(4-hydoxy-1-butenny)-
veratrole , phenylbutanoids ,cyclohexene derivatives ,naphthoquinones, vanillin , vanillic acid , veratric
acid ,terpenods ,curcuminiods and B-sistosterol (Koontongkaew et al. ,2014 ; Kuroyanagi et al.,1980)
Yo a N ¥ ° o @ ' ° v & o
uananialineuin dainlwaihanltludmivonneetrseriwi Tassursatunlanandusisng
Imﬁamﬂuanua:mulumaam‘mﬁ \1u §174-(4-hydoxy-1-butenny)-veratrole 1lug1sndignslunisasne
- . + o ! o - C oa ) ° - o
waaaan Inmmialule nmaaa'lugﬂ’mmﬂumnau uMmtinonuit lmdmolumnawmdinaisara
a | - w o o A 9 . [P a vy a vo v %
4w 1Bou favwaoudusrduay Judsdndow uiaaras wifaynidea wivisads s ldsnay ud
= A'w L W .« (3 LY - | A' -3
yafia 3t9117 uennnitdldinilwasadunudindasan wanurududs waswy wiivm duerauu
WHANA [UTI n?aNau‘luwu’ad’uﬁmqu‘lwm'm‘u"ﬂﬁ's('nii'ml' URz At 2544) @wTUanIwg wazas
s > A o A1 Qs o Q “: Tt Qs > ¥ :‘ o
gnanmdr lwsniunltlumsdasrnuidaursain  nsnuitasanannndiing daoiin uszlania
waanagad ﬁuasiamsmumaam’mq.mf 16" 36.0 uaz 84.0 % uaz T LTy, NNy 59.5 uaz 21.2 w1
o G Yo a i [ ™ - o o © .
MNTIAY (WYY ,2547) uananisdiiineawi msanannadiliuadluniialaiae, Luciaphorus sp
(Acari: Pygmephoridae) ( Bussaman et al.,2012) 71um389i389u37 daiunanszimoannadilvuadde
msmuwaagnﬁwaaqaanqu'm( Aedes aegypti Linn.) Ltazz‘lﬁﬁﬂ’lmu (Culex quinquefasciatus Say) lanilua
ﬁﬂﬁgnmqamuﬂ'ﬂu wazgeiInIw 0y 100 U8z92% WAININAARY 5 Wl wazilan LTs, tiniu1.4(1.0-
1.7) uaz 3.0( 2.7-3.3)uM @ WEGU waztiinadamiaovesda lisgeaotou uazgehiangld 40.8 uaz
100% WRINIINANDI 24 TU. Uazilfn LT, 1Ay 23.9( 21.5-27.0) 74, @1ud16yU (Phukerd and
Soonwera, 2013) wanaNLITNLIIUIN 1i'1u"wam:mﬂmn'l.wau"a'lﬁwaﬁ'lumsﬂaaﬁ'umiﬁ'ﬂmaqqamu
1t uazgahiangy laluiasn 30 uar 135 wafl uas $8031m130@ 3.1u8s 0.9% @ u&IGY (Phukerd and

Soonwera, 2014)

fupiiudasiu susadanlinslunndsznavewns wazlfidue wuluawntinonsooiiad
mahiariiudasindawmisuinnitviugu wnznanliau foulfindrae quindsdanns itu 91
a a (% a v & o o & . A v oA
wmizandas Pruniaaminds uar auuilasgau wszloaidluludrsomingiu wudn adiudesdsache
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Wusguu uivsssn wiendou wild ldwanuaiuuzwinn launs Wasiauazanuusa uazldue
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uaunumgu'la AnUiiass29 (THUd uar Ate,2542) wana sl menui sveangnindagluiniu
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'Uﬁv uday iU camphor , O-zingiberene ,camphene , O-curcumene , isobomeol , Germacrone , Bomeol ,
0-Pinene ,B-Pinene , 2-Nonanol , O-Phellandrene , B-Myrcene , ( E)- B-Farnesene , O- Bergamotene
Uaz 1,8 —Cineole FainTunaussimprasnindanil ddan13aoa9824929917 Ina (Sitophilus zeamais )
w8z Naauwe (Tribolium castaneum ) ( Suthissut et al,, 2011) wananitiiumesszinganaiiugas sl
Naﬁ'lumsﬁ'm”ﬂgnﬁwaqqmmﬁﬂu uszgaiena Iﬂuﬁﬂaﬁﬂﬁﬁﬂl{ﬂﬂﬂﬂ 82.4 URT 100% WAININAREY 5
W Wazilen LT, (N14.0 (3.4-4.3 ) Uaz 1.7( 1.4-2.0) w1f @wd1el uastildnadaniiainaaddalas
gamptu uazgaiaTyla 84.0 uaz 100% WaINIMAa8Y 24 Bu. uazdien LTg, (Le.3 ( 6.8-12.8) uaz
1.9 (1.6- 2.2) 7u. @& (Phukerd and Soonwera, 2013) wanniigainonui ddunansznen
siluday faldnadlumsdasiuniriavasgenioion uszgairang Tdluiaa 16.0 usz 155 uafi uas &

203IN1IN@ 0.9UaT 1.3 % MURIAY (Phukerd and Soonwera, 2014)

ﬁ’mi’uimﬁ'nu@gmfu Usngin ssanasnmiriutnuagnaisiantaueanagas wudail
A1IEA WAy T wa 17u saponins , alkaloids , flavonoids , cardiac glycosides , steroids , terpenoids ,
tennins , phlobatannin W8 anthraquinones (Devaraj et al., 2010) l.l.a:t_l“dﬁi’lm’maﬁwqmﬂ’ldzl’l'ua\'l'i’lu
o nuagn @ qi{ anti-inflammatory , antioxidant , antiviral , decreases cholesterol , herb for woman , treat
irregular menses W& antimicrobial ((Phukerd and Soonwera, 2013 ; Magunwardoyo et al., 2012) Snmxd

ar

faiingnuinhaiwnenszingnnaiudasdilinadlunamiagmiheegasiu wazgrhany lasdns

"gninany 100 uaz100% WEIMINARET 15 Wl uazilen LTy, 1YL 6.5 (5.9-7.0) uaz 5.7 ( 4.9-6.5)

=

a a

Wil auddy uazdaiinadonisangvasda lisgeatotau uszgaiagld 152 uaz 904 % naams
NA8BY 24 . Uazile LTs N 29.6 ( 26.8-33.1) Uaz 15.0 ( 13.3- 17.2) 7. @ u&16 (Phukerd and

Soonwera, 2013)
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Fuansitieandiazanluhamainaviliifalinired e giamundu miszanans malathion fduarihld

izuuququnu'lus'wnmdauua wazvinuAaln® a3 Carbaryl finavinliiAauziSaluién (Canadian

Paediatric Society, 2008; Goldstein and Goldstein, 2010)

Table 3 Ovicidal activity of 10% herbal oils from Zingiberaceae plants in coconut oils against head lice

occurred at 10 days

Treatment Inhibiting rate (%) + SD
C. xanthorrhiza oil 96.0¢4.6 a "’

C. Zedoaria oil - 99.7+8.3 a

Z. cassumunar oil 98.0+2.2 a

Carbaryl shampoo (positive control) 89.9+t7.9 a

Water (negative control) Ob

' inhibiting rate in column followed by the same letter is not significantly different (P< 0.05) by one way

ANOVA and Duncan’s Multiple Range Test (DMRT) ,
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Table 4 Ovicidal activity of 10% herbal oils from Zingiberaceae plants in soybean oils against head lice

occurred at 10 days

Treatment

Inhibiting rate (%) £ SD

C. xanthorrhiza oil

C. zedoaria oil

Z. cassumunar oil

Carbaryl shampoo (positive control)

Water (negative control)

100 a*

100 a

100 a

90.7+10.2 a

Ob

! inhibiting rate in column followed by the same letter is not significantly different (P< 0.05) by one way

ANOVA and Duncan’s Multiple Range Test (DMRT)
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Table 5 Ovicidal activity of 10% mixed oils from Zingiberaceae plants in coconut oils against head lice

occurred at 10 days

Treatment Inhibiting rate (%) £ SD
5% C. xanthorrhiza oil + 5% C. zedoaria oil ;
100 a
5% C. xanthorrhiza oil + 5% Z. cassumunar oil .
100 a
5% C. zedoaria oil + Z. cassumunar oil
98.0+2.3 a
Carbaryl shampoo (positive control)
90.2+20.7 a
Water (negative control) 20 £01b

! precentmean inhibiting rate in each column followed by the same letter is not significantly different

(P 0.05) by one way ANOVA and Duncan's Multiple Range Test (DMRT)

Table 6 Ovicidal activity of 10% mixed oils from Zingiberaceae plants in soybean oils against head lice

occurred at 10 days

Treatment Inhibiting rate (%) + SD
5% C. xanthorrhiza oil + 5% C. zedoaria oil
94.0+4.6 a’

5% C. xanthorrhiza oil + 5% Z. cassumunar oil

100 a
5% C. zedoaria oil + Z. cassumunar oil

100 a
Carbaryl shampoo (positive control) 89.5¢7.3 a
Water (negative control) 0b

! precentmean inhibiting rate in each column followed by the same letter is not significantly different

(P 0.05) by one way ANOVA and Duncan’'s Multiple Range Test (DMRT)
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Table 7 Toxicity of herbal olis and herbal shampoo, carbaryl (positive control) and baby shampoo

(negative control) on mortality of head lice at 6 pl/lcm? in vitro

% Mortality / time (min)

Treatment LTs (min)?
1 5 10
86.5+10.3a

Citrus aurantium shampoo 0.87(0.65-1.10) ; 100a 100a
5% C. xanthorrhiza oil

35.84(32.16-37.89) Ob 20.3+9.4c 37.2£10.5b
+ 5% Z. cassumunar oil
5% Z. cassumunar oil 32.45(31.18-33.75) Ob 28.0+11.8c 36.0+10.4b
+ 5% C. zedoaria oll
5% C. xanthorrhiza oil 50.53(47.52-52.67) Ob 26.5+8.4c 29.0£12.9b
+ 5% C. zedoaria oil
Carbaryl shampoo( positive 2.62(1.95-2.72) Ob 86.9+12.9b 90.0+9.5a
control)
Baby shampoo 52.94(48.31-55.45) Ob 25.8+7.3¢ 30.0+9.8b

' mean mortality in each column followed by the same letter is not significantly different

{P 0.05) by one way ANOVA and Duncan’s Multiple Range Test (DMRT)

2 50% Lethal Time



Table 8 The cure rate of pediculosis capitis among schoolchildren after 1%, 2™, 3™ and 4" application

% Cure rate

Treatment = o o 2
Citrus aurantium shampoo 65.5£10.5'b 95.3112.4a 100a 100a
C. aurantium shampoo

95.5+10.4a 100a 100a 100a
5% C. xanthorrhiza oil
+ 5% Z. cassumunar oil
C. aurantium shampoo

94.2+11.5a 100a 100a 100a
5% Z. cassumunar oil
+ 5% C. zedoaria oil
C. aurantium shampoo

94,5+8.3a 100a 100a 100a
5% C. xanthorrhiza oil
+ 5% C. zedoaria ol
Carbaryl shampoo( positive Oc 33.0+16.5b 67.529.4b 77.8+20.9b
control)
Baby shampoo Oc Oc Oc Oc

' percent mean cure rate in each column followed by the same letter is not significantly different

(P 0.05) by one way ANOVA and Duncan’s Multiple Range Test (DMRT)
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ABSTRACT
Human head lice infestation is an important public health problem in Thailand, especially in
schoolchildren ages 5-11 years. The present study investigated the efficacy of herbal essential
oils from lime (Citrus aurantifolia Swing.), leech lime (Citrus hystrix DC.) and Sweet orange
(Citrus sinensis L.) against head lice and to compare them with lindane cream (Hexin lice
killer Cream®; 1 % w/v Lindane cream) in order to assess their in vitro activity. Doses of 6
pl/em? of each herbal essential oils in coconut oil /in ethyl alcohol were applied to filter
paper, and ten head lice were place on the filter paper. The mortalities of head lice on the
filter paper were recorded at 30 and 60 min by sterio-microscope. All herbal essential oils in
coconut oil were more effective pediculicide than orther herbal essential oils in ethyl alcohol
and lindane cream with 30-60% mortality at 60 min; LTs, values ranged from 45.10 - 158.48
min. The most effective pediculicide was C. hystrix, followed by C. aurantifolia and C.
sinensis, respectively. Our data showed that all herbal essential oils have high potential of
pediculicide to head lice treatments for schoolchildren.

Keywords; Human head lice, Herbal essential oils, Pediculicide

1. Introduction
Head lice, Pediculus humanus capitis De Geer., is a small ectoparasitic insect, confined to the
scalp and hair of humans. Infestations are prevalent worldwide and especially common
among schoolchildren between the ages 5 and 11 years in both developed and developing
countries!"?. Normally, head lice transmission occurs by direct head-to-head contact and
indirect transmission by sharing comds: hats, caps, brushes or other personal items of a
person with head lice!™*. However, the control of head lice worldwide (including Thailand)
depends on chemical insecticide such as organophosphate insecticides (malathion),
organochlorine insecticides (lindane), carbamate insecticides (carbaryl), and pyrethroid
insecticides (pyrethrin), despite that chemical insecticides are very harmful for human health
and toxic for children®®. Children have less developed immune systems, underdeveloped
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detoxification mechanisms and more susceptible and sensitive to the toxic effect of chemical
insecticides!”.

Thus, alternative topical therapies for human head lice infestations are needed, especially
those containing plant-derivative active ingredients'®. However, plant-based compounds such
as Accacia concinna, Acorus calamus, Auerrhoa bilimbi, Eucalyptus globulus, Melaleuca
alternifolia, Myristica fragrans, Phyllanthus emblica, Syzygium aromaticum, Tamarindus
indica and Zanthoxylum limonella have been taken into account for their activity against head
licel248.9.10]

This study investigated the potential of pediculicidal activity of herbal essential oils on three
plant species in North East of Thailand (C. aurantifolia, C. hystrix and C. sinensis) against
head lice and to compare them with lindane cream (Hexin lice killer Cream®: 1 % wiv

Lindane cream) in order to assess their in vitro activity.

2. Materials and methods
2.1 Herbs and essential oils materials
Source of essential oils in this study was from herbs in North East of Thailand. Peel of lime
(C. aurantifolia Swing.), Pell of leech lime (C. hystrix DC.) and Peel of Sweet orange (C.
sinensis L.) were extracted by Hydrodistillation at Faculty of Agricultural Technology, King
Mongkut’s Institute of Technology Ladkrabang (KMITL). These essential oils were prepared
at 6 pl/cm? in coconut oil /in ethyl alcohol. All essential oils and all formulations were kept at

room temperature before testing.

2.2 Chemical pediculicide

Lindane cream (Hexin lice killer Cream®; 1 % w/v Lindane cream), a common chemical
pediculicide in Thailand, was purchased from Krungdheb Pharmacy Ltd. Part., Bangpakok,
Ratburana, Bangkok, Thailand and used as standard.

2.3 Head lice

Head lice (P. humanus capitis) were collected by a fire-toothed combs from the head of 500
infested schoolchildren between the ages 3-12 years at a primary schools in Ladkrabang area,
Bangkok, Thailand, during October, 2013 to February, 2014. After collection, head lice were
transported to Entomological La'boratory, Faculty of Agricultural Technology, KMITL. The
protocol for head lice collection was approved by the director of a primary school and in

collaboration with teachers and parents.
2.4 Bioassay

After collection of human head lice, tests were started within 30 min. A filter paper contact

bioassay[‘” was used to evaluate the toxicity and mortality of three essential oils (C.
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aurantifolia, C. hystrix and C. sinensis) and chemical pediculicide (Lindane cream) to head
lice. Doses of 6 pllcm® of each herbal essential oils were applied to the filter paper
(Whatman® No 1; 5.0 cm in diameter). After drying for 30 s, each filter paper was placed on
the bottom of a petri dish. Careful selection of ten head lice under a dissecting microscope
was done, and ten head lice were placed on the filter paper. Negative control head lice were
placed directly on the filter paper with water (without any treatment). Lindane cream (Hexin
lice killer Cream®) was simultaneously run as a positive control. The mortalities of head lice
on the filter paper were recorded under dissecting microscope at 30 and 60 min. The criteria
for mortality of head lice were defined as the complete absence of any vital signs such as gut
movement, movement of antennae or movement of lags with or without stimulation using
forceps[l . All treatments were replicated five times. The LTso and LTy value was calculated

by probit analysis (SPSS for Windows version 16.0).

3. Results

The insecticidal activities of herbal essential oils from C. aurantifolia, C. hystrix and C.
sinensis in coconut oil at 6 pl/cm® against head lice were compared with the chemical
pediculicide (Lindane cream), as shown in Table 1. The mortality and LTs, and LTg, values
revealed that C. hystrix (5.0% mortality at 60 min; LTsy and LTgo value of 602.45 and
1,039.87 min, respectively) followed by C. aurantifolia and C. sinensis were more toxic than
lindane cream with 60.70%, 58.30% and 30.10% mortality at 60 imin; LTs, values were
45.10, 47.18 and 505.24 min, and LTy, values of 85.35, 89.65 and 505.24 min, respectively.
Furthermore, The most effective pediculicide was C. hystrix in ethyl alcohol showed with
56.70% mortality at 60 min; LTsy and LTy value of 43.76 and 153.61 min, respectively,
followed by C. sinensis, C. aurantifolia and lindane cream with 40.10%, 38.505 and 5.0%
mortality at 60 min; LTs, values of 140.71, 142.21 and 610.55 min, and LTy, value of 153.61,
473.32 and 1,103.78 min, respectively (Table 2).
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Table 1 Mortality activity of three essential oils in coconut oil and chemical pediculicides
against head lice (P. humanus capitis) at 6 pl/cm®.

(%) mortality/time (min) LTso? LT Y

Herbal essential oils . i

30 60 (min) (min)
C. aurantifolia 48.85+4.02a  58.30+3.12b 47.18 89.65
C. hystrix 36.70£2.73b  60.70+10.85a 45.10 85.35
C. sinensis 20.0£1.54cd  30.10+3.15¢ 158.48 505.24
coconut oil

Oe Oe 0 0
(negative control)
lindane cream

Oe 5.0+0.54d 602.45 1,039.87

(Hexin lice killer Cream®)

Y % mortality in each column followed by the same letter are not significantly different (one-way ANOVA and
Duncan’s multiple rang test)

¥ LTso = 50% Lethal Time

¥ LTgo= 90% Lethal time

Table 2 Mortality activity of three essential oils in ethyl alcohol and chemical pediculicide
against head lice (P. humanus capitis) at 6 pl/cm?

(%) mortality/time (min) LTs? LTe

Herbal essential oils . .

30 60 (min) (min)
C. aurantifolia 36.70+1.65¢Y  38.53+1.80c 142.21 473.32
C. hystrix 45.0+£2.73a 56.70+7.60a 43.76 153.61
C. sinensis 38.50£1.47b  40.10+5.15b 140.71 153.61
ethyl alcohol

0d Oe 0 0
(negative control)
lindane cream

0d 5.0+0.44d 610.55 1,103.78

(Hexin lice killer Cream®)

Y 9% mortality in each column followed by the same letter are not significantly different (one-way ANOVA and
Duncan’s multiple rang test)

¥ LTso = 50% Lethal Time

¥ LTgy= 90% Lethal time
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4. Discussion
In this study, pediculicidal activity of herbal essential oils from C. aurantifolia, C. hystrix and
C. sinensis in coconut oil /in ethyl alcohol were exhibited against head lice with LTs, values
ranged from 45.10-158.48 min, and 43.76-142.21 min and more effective pediculicide than
lindane cream (LTs values ranged from 602.45-610.55 min). The citrus essential oils from C.
aurantifolia and C. reticulate showed insecticidal activity against P. humanus capitis with
LTsp values of 48.4 and 47.1 min!"). However, C. aurantifolia and C. hystrix shampoo were
higher effective as pediculicide with 100% mortality at 30 min and LTs, values of 16.95 and
16.68 sec’®l. Therefore, 10% C. sinensis oil also showed the oviposition deterrent against
housefly (Musca domestica)m].
Moreover, Limonene, a-pinene and terpinen-4-ol were the major component in the three
herbal essential oils and used for antioxidant, antiviral, antimicrobial and activities ['>'4],
However, plant-based product have been suggested as an alternative products for human head
lice control because they are good and safe alternatives due to their less toxicity to human
than chemical pediculicides and easy biodegradability.
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