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Research Title Pediculicidal activity of herbal cils 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 bediculosis 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.
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szaadm lwdnszaulszaufnm I@ﬂLﬂwnzLﬁnﬁnL?ﬂuu@aﬁ5@1‘5’1mﬁw‘1@ﬁgwmG] JINUIINg
Wulawm waznsszunevaam ludninisowlszondnm L'ﬂm:@'i'uﬁﬁum’\ﬂdaajmmwmamﬁmﬁuaLmﬁa
5\1ﬁadﬁLmedlumiﬂadﬁuﬁﬁ'ﬂLvmugwﬂuummsﬁ{ﬁﬂizﬁwﬁmwﬁ uazilaaans
243, a”um"tﬂmﬂmiﬂaaﬁ'uﬁﬂé'mwmgmﬂﬂUH’a’liLﬂﬁ
msﬁaaﬁuﬁw‘"ﬂnmu‘g.,mﬂ@ma‘qumnﬁﬂlﬁmsmﬁs?amiﬁ:ﬁ WTemuazadn wnsihanls udd

NALFENAINUININNNE T3 wndwmusdaaaal vinldnsmsawnllauns Taunsdswuindsnai



wigrianiduduanadaguawinmesaslilasawizndn (81 szwii 5-13 ) 1gu Suiau ( lindane)
::ld' ) = P u?: & a o A =Y i o L
Wusteindunadadn sasnasassa amw’[wuuqm Falulszinaanin LLﬂ:?.IqIT.lJ‘]J’NEf’;u maulsau
) b - =] a 1 a =3 9 l-'.'l [
wulunmsidamiuysd Wz a3riaillvinateszuulssanainnand AAaNATILA 0381 LT
suunywisulafadaUnd dowaise awdn dudu duniarlsesn vliifansuiiawibieis: uas
HdsiinAuaszuiss Madaruniu MIYTwBIIELILY) ﬁﬁuﬁu’tuiwmwmugm‘ﬁw was

q

aniay'le wanan

TiunzinlwlsluaaSaaassn uaztanniargdindi 6 4 FUANTUTE waztwainsy JuavinlwiAanzSalu

LW@n (Abdel-Ghaffar and Semmler, 2007; Eisenhower, 2012)

2.2 dsefigatas

M ﬁ‘%ﬂﬁﬂﬁwa:Ji:mﬂmﬂﬁﬂnmlﬁ”lumiﬁaan”uﬁw“’mmuguﬁfuﬁiwmumﬁafﬂﬁaf{

Yang et al ( 2004) T1891% I WASUTELWEDIN uANada( Eucalyptus citriodora ) , Oridanum
majorana ,Mentha pulegium ,Rosmarinus officinalis Anruidudn 0.0625mg/cm? AuavinlAaLduinuas
wnausiaugs laoden LT50 92 12.6-22.4 wifl wananiesisiewin shiumeyszmeannuldan
QULTIELNWE ( Cinnamomum zeylanicum Nees ; F. Lauraceae) iaa13t 339 0.5 mg/ em? fualunnseus
miwmﬂ"bﬂ“uaamm%uu"lﬁ 100% WAINITNAREY 24 T lumm:ﬁaﬁmﬂﬁnﬁmmmypﬁﬁ phenothrin {ealu
MTEL ﬂ“ﬁjmiwbﬂ“l,ﬁmaummgmﬂé' 6.1% &2 pyrethrum AR NTNTH 1 mgl em? Wiansalunsguds
n’liw“ﬂ"lﬂﬂmaal,mméwuﬂlﬁ Fgimpwit hdunenssvoanldanauiinwa Aenudutu 0.25-
0.5 mg/ cm®  Haliuaddan1sasuada LA NIBINAL D wassean laudan LTy, 5:%i1926.62-37.38 Wil
§u snailmIamuyed phenothrinaulaiuai 0.25-0.125 mg/ em’ dnaviliaiauTnmeadomuusd
ae'led lanfien LT 52win9 25.22-29.03 w1l d197Ua15 pyrethrumilwa i liaaiau duiwendoimiunud
ae'ladiuin lapiln LT, 39%91927.93-31.68 w17 91nuan1snanesig Wifwindiduwauszimnain
wWaanausinndlinalunisisalaanla Wa@FNInTaImNULL ( Yang et al.,2005 ) sauagad
Nywii aa@Tﬂs:nauﬁﬁwﬁqluﬁwﬂmam:mwmﬂmﬁ@ Vit terpinen-4-ol , pulegone Laz thymol LW
HaddanIasraswaued landien LT, danndn 50.0 wifl uszdiwudn ansnerolidol waz thymol g3iina
Hldimuusdannled 100% ( Priestiry et af,2006) uanmnf:s?'swu:hﬁm”ummzmugmﬁﬂﬁa wanuTia
LT h Eucalyptus grandis , Eucalyptus camaldulensis , Eucalyptus tereticornis W&a% uen a1l @Taﬁﬂ HEuAa
Eucalyptus grandis N1 Eucalyptus camaldulensis Wa = Eucalyptus grandis N'U Eucalyptus tereticornis b
HadlunTlamnagd Tagsihdunanszmens 5 i Sualunislaldluszning 47.80- 80.69% ( Toloza et
al,2008) waNNALTIT T8I ﬁqw”uwam:mugmﬁﬂﬁa E. sideroxylon , E. globulus spp globulus,
E.globulus spp maidenii ,E.dunnii sp ,E.qunnii sp WW#ad lun1Ii1aa mﬂmp:m’ Tanfian KTy s2hine
24.75- 73.38 w1t Gefiaie anq'ﬂ%rﬁﬁ"m“’nvfluﬁm”uwam:mﬂgmﬁﬁﬁaﬁa 1,8-Cineole W& pinene
Taumsgeaziiad fnaviliiniuusdonyldd § d1 KTy 32wd1 11.10- 42.7 wrfi(Toloza et al,2010a)
MunagifinsnuiiiuausswsnRs 25 1ie ludssmaaandn datamaseutseiniawle

mamdamuyed wadsingdn Sliaiuranszweanis e 3 silarimu Addsz@ninwlunsiida



L‘H"Il]'ié‘.l:l'ﬂgﬁa ‘LE’] UuRaNIZLWEAIN Cinnamomum porphyrium (F. Lauraceae) , Aloysia citriodora ( F.
Verbenaceae) W& Myrcianthes pseudomata ( F.Myrtaceae) %\‘iﬁ A1 KT, ﬂ”ﬁf: 1.12( 0.92-1.31) , 3.02(
2.58-3.41) WAz 4.09( 3.46-4.65) U7 AWE1GU (Toloza et al,2010b) ®ana nil Campli et al.(2012) 4
TN UunaNTEMBANN Melaleuca alternifolia  Tea tree) Failurrwilomasnlzinaaamais las
dsfunans=ivg M. alternifolia ANALTUTH 1% fnariliimuueddndais uazddauae 100% T
30 Wift Wwaz 20 Wil aNEIAL LAinTUReNTIIAY M. alternifolia fiszAnEmwlumarnala i lel
Lidin d21duds wazdrden ad1vlsfiaufiTonuwindiniunaussmganfiosinnanaaiand
Udninwlumaidamnausdla i dunauszmenlnszwn sunding azleimay azlofthu fu
Wwu wasnszaan Wudu lapdda LT, 331Wine 27.9 — 300 w111 (Cestari et al,2004 ; Jahhav ef al,
2007 ; Priestley et a/,2006 ) Waz 89471841477 ﬁm”mmﬁ’nﬁnﬂmn"ﬁﬁ@ﬁﬁﬂmauﬂalumiﬁw‘“ﬂmn
pst] Iefun sinsfuuznia sdaiun ﬁm“’umuwg Wiz fiusuead saiuassum s
IINdN3 a ( Citroforunella microcarpal Bunge)Wijinands( F.Rutaceae) Hnawangdu &1 (Citrus aurantium L.
(F.Rutaceae) Laz t{’lﬁumnu:ﬂgﬂ( Citrus hystrix DC ( Yang et al. , 2004 ; 11131 ,2557) s2umagad
b uamthﬁm”u%am:mwwﬂqv&mu{ Rosa damascenna Mill ) ﬁqmanﬁ'ﬁvﬂlumﬂé LAZMIMIAAUAY
Towaanuuse (WY1 wez ITIINg | 2556 )

' = < AWM e, L4 /41 ] s o @ G
agilafiann lunmsnasaddueion ldvinnimnesasiiiiduainfizrsddgn ( F. Zingiberacea ) 3
7fia leun IMunIna ( Curcuma xanthorrhiza Roxb ) wilwdat (Curcuma zedoria Roscoe) was lwa

@(I [ e = et a ot ' ;
(Zingiber cassumunar Roxb) udnwanidanisaissesly uazanduisimaued diznauiuiemend

@
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uNTA kL adading AiasTngalunien 'Lum'ﬁﬂ?:m‘[iﬂﬂ"lwaamg,mn nanguanwa: A1l Lmu
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Table 1 List of Zingiberacea plants, part used and therapeutic property (Pithayakul ef al., 2007 ; El-

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-0oy “ anti-inflamatory
Zingiber cassumunar Roxb Rhizame antibacterial( gram-positive and gram- negative
"Phlai” bacteria , 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 for biological active plant ingredients (Bakkali et al. 2008; El-Wakeil,

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 , pycnogenol , 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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a A

SALBWAITIVY

w '~ [ i ¥ oo ] a
3.1 NMIAUTIUTINATI9A DTN (F. Zingiberacea) LazNSANAWINWATUARLTHA

dfinmnasadlasnmsiumiiiwnime aiusas uazlna ﬁ:ﬁa’]q 12 \aaw anudlasdanive
1w @. Yanges 2.0 n7a9 9. wATITHNT nduiRans 3 Tia gl ﬁnm&mﬁmuﬁ"n IINAE
waluladnanuas aondwneluladwizesundudigunmsaianszd’ nanny Lﬁaﬂa%"ﬂﬁﬂlﬁgnﬁaa
I@mtﬁaﬁnagmuﬁmuﬁ“ﬁ U3 TRausT faiunswe, Curcuma xanthorrhiza Roxb Wiwaa, Curcuma
zedoria Roscoe Uz '\Wa, Zingiber cassumunar Roxb ~ 3 ntiwvdnvasf s azsiiaunifudainaui
el fridmadaldlumidadwunsiiovasisudazafialumsinmaiidell wasmirRousassia
vswtandiliarane wisueulinans dauliuis valvesitoe udnhanarainiulasiins
au wasldiniunzndn uaniniudundsndumsania e ldiuiuinudazriiaudniunivldsre o

watasoy lalunsnasasdall

3.2 mamssanaininayulnsiialslunismaaas

4

ﬁnﬁnﬂ'umnﬁ-uaagu‘lwmwiamﬁ@mnﬁa 3.1 whbvenudutulaslmiaezwin  wasiduad

a

=)
LARET @4

=t

3.2.1 vifuaiiudas 10% + inidainaed 90%

3.2.2 i unIne 10% + tnaiudainaas 90%

3.2.3 thailwae 10% + tnsiudalnios 90%

3.2.4 dhdwaiudas 10% + iiuzwing 90%

3.2.5 $uiTunINa10% + 1auNEwi 90%

3.2.6 Hawlwa 10%+iauuznin 90%

3.2.7 thiudiuden 5% +hdwitunswe 5% sidudamias 90%

3.2.8 dinuiuday 5%+1ndwlnas%-+indunanias 90%
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3.2.9 11 UITUNTRG 5%+1iN00 INA5%+1INa W02 wE89 90%
3.2.10 H0UAUE0s 5% +M1UUITUNTRG 5%+ INTUNTWI 90%
3.2.11 UWIUNTAR 5%+110% LWR5 %+ wuz w7 90%

3.2.12 iiurinday 5%+1Twlnas%+iindunzniig 90%

= ' o ®  ae [ - | | o @
3.3 ﬂ"l‘il.ﬂﬁ‘i’lﬂi’a&lvl‘ﬂ LLBEG!‘JLGIN'!?JLH’IN%HE;Q’WILﬁﬂ'H:ﬂL?H%ﬁtﬂ%LﬂﬁT%Lﬂﬁm‘]ﬂﬂizﬂﬂ ﬂ?ﬁlt‘lﬂ‘ﬂ‘i

2
o

lumaAvle wasduduisranmausiiu dasldsuanuiusay uazayyiaangdiuannis
[sa39n uazdilnaaastasiaminiou nngau land juGerumna narsoussmlunisnasesiuywed \Fu
dufiunislasnisimiifevoewgyravnufold uszdnaudtaanmuyed anddwasminslasou
@199 lwaaananszady :1wiw 5 laaiou fa1mfuinﬁuuﬁ’mﬁﬂi:mmmﬁuc{ﬂﬂﬂiawaeﬁm%umma:
AL LLaxLﬁavLﬁ"i’nag,zywLtﬁaﬂmziﬁﬁﬂﬁaﬁﬂmnﬁu% uazdlduizrasmIuged nLAninTou udazau
ﬁﬁq"ﬂmwﬁ a1y 7-12 § Lildmaeiimiavnasedunnounmaivaredis 1 deu lLidulsadiegd
\Aendasiufmts lenfsimadufaduldmandninsouidlundadidune wanduwlifisia lu
wnlave nialeivnesniduddanudt Aniunlenisinsdalimivinsandarony Yszunm 5 oy
a5l lend aald naunasame 25X30X15 . ﬁmmﬂﬁmﬁLﬁui'ﬂmmmmguﬁﬁ.&u Aunding
Wulagldwiafioandidunnainlauesldmsdaouy dazanm 1 wiit de au amniununesudes
maamwmﬁuﬁnlﬁﬂﬁamﬁmu,uawmm 25X30X15 oy, Liwnu uarrindedlalaius: duduisimunsd

[ e a en a4 s < = a4, '
ﬂﬁﬂuqﬂﬂadﬂgu(ﬂﬂjiﬂg:]ﬂﬂ’] T 4 Kﬂﬂu‘uu’lﬂ ﬂ’]ﬂlulﬂa"] 30 N LWﬂﬂqﬂqTﬂ@]ﬂaﬂﬂﬂiﬂ

a -a & w ¥ 1 s
3.4 mnadaudszAansmwsasinaindaulnidenisanszesldmanes

dufiumslasaaununimenssuuuguauy ol (CRD) wazldiinmsnasaauuy Fitter Paper Contract

£

Method (Sconwera ,2014; Soonwera ,2015) WontduNTNARDIA1 A9k

mnaaadfit iduayulng 3 ofla (lu 3.2.1 ,3.22,3.2.3) immasandioufisufe carbaryl

0.6% Shampoo (Hafif Shampoo®) iilupositive control waz ¥nsas (du negative control
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minasaif 2 dduayuing 3 oiia (lu 324 32,5 3.2.6) inmnasesioufisuda carbaryl

0.6% Shampoo (Hafif Shampoo®) Lﬂupositive control uWas Wn7a4 Lu negative control

P 3w a ~ a a &
minaaadfi 3 daiuayulns 3 ofa (u 3.27 ,3.2.8 ,3.2.9) iminassaIouiinuda carbaryl 0.6%

Shampoo ( Hafif Shampoo®) Lﬂupusitive control 1@z ¥nvad tdu negative control

nnanedn 4 iduayulne 3 1iia (Iu 3.2.10 ,3.2.11,3.2.12) immassslIoufisufa carbaryl

0.6% Shampoo ( Hafif Shampoo®) Lﬂupositive control uaz #nsad (u negative control

LL@ia:ﬁaﬂ@aaﬂ:ﬁ”m’muﬁmmmﬁumﬂuﬁnma 5 oy lansza1¥nsad(WhatmanNo1®)au1a
Wdushgudnaned. 5 su 35 I autopipet woaiiuudazsiia (3.2.1, 322, 3.23 3.24 325 3.26
3.2.7 ,3.2.8 .32 9, 3.2 10,3.2.11, 3.2 12) AN UT% 6 mllem? 84U%NIANBNIES §Ipositive LAz
negative control lFATNTULAHIAY LL&T’J'L%ﬂﬂ“uLﬁUHLmmuum:mwnma 10 Wasda 371 0w o
MUNnasasdnIng wadmaaalfl 547 uarnsirunanesaslunsauiBILNa luwasdfuianig
(29.5 C , 78.5% RH) wasainiu 10 44 finisasiasivsimwldmifivinluudaswiaonaass laold

naadmaaslalylasalad Uufinnanisnaaas watnlUnnd Inhibiting rate

@
a a oo w o | o
3.5 ﬂ’]i‘ﬂﬁ]ﬂ'ﬂﬂﬂ‘a‘:ﬁ‘i’lﬁﬂ"lﬁ‘ﬂaﬁ%"lN%ﬂﬂ!iﬁﬂ‘iﬁiEJﬂ’I‘ﬂF]’!EHIEl\‘]ﬂ'MﬂN']HLW’]N‘Lg‘HE‘Ir

ditunslaggunummesaududusuyal (CRD) uazliifn1amasasuuy Filter Paper Contract

s

Method (Soonwera ,2014; Soonwera ,2015) LLumﬂumimaawi'm] 3

mMInaaadfii dduauulng 3 oila (lw 3.21 ,3.22,323) dimmesandizuifisufe carbaryl
0.6% Shampoo (Hafif Shampoo®) i positive control waz baby shampoo (Babi Mild Natural ‘N Mild®)

(i negative control

manasadn 2 dluayulng 3 ol (lu 3.24 325 3.2.6) dimmesendSouiioufie carbaryl
0.6% Shampoo (Hafif Shampoo®) Liu positive control Laz baby shampoo (Babi Mild Natural ‘N Mild®)

u negative control
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mMnaaadi 3 iduaywlng 3 vila (I 3.2.7 ,3.2.8 ,3.2.9) imwmaaasIsufiauda carbaryl 0.6%
Shampoo (Hafif Shampoo®) i positive control W& baby shampoo (Babi Mild Natural ‘N Mild®) vl

negative control

MINasadn 4 iniduayulng 3 7fia (In 3.2.10 ,3.2.11,3.2.12) uasuzuwansd (Citrus aurantium) i
nInaaadidIsuinavde carbaryl 0.6% Shampoo (Hafif Shampoo®) v u positive control L& baby

shampoo (Babi Mild Natural ‘N Mild®) 10w negative control

LL@ia:?S'a‘n@\aaalﬁmuuﬁ’mm@Lﬁuﬁhguﬁnma 5 79 l@nIza1¥nIad (Whatman Nol) 241
La”umﬂw‘nmm. 5 a1y 31N 17 autopipet oA ULAE TR (3.2.1 ,3.2.2 , 3.2.3 ,3.2.4 ,3.25 3.26

3.27.,32.8,329,3210,3.2.11 , 3.2 12) auLlTUIU 6 plicm? a4UUNTEAIHNTEI &% positive WaE

M= AN e =

negative control lfmmLﬁuﬁuLﬁﬂun”uLLﬁqlﬁﬁnugmnmmmmmuguﬂaauum:mwnim 10 Wadda 1w
i Jaunaseddieiia1auis udfinaassd 541 wazi19a unaassaslundoadosuuag lu
WadUJU@nT ( 29.543.5 C , 78.5%+4.7 RH) #adan17naaad 1,5 uas 10 u1fl ¥n13asatdiuninim,
nusiiaislusdazniaenasailaslindassasilelulasalay tufinuaniimasas udsinldwaen

q

50%Lethal Time (LT, )

a. a oy o @ o w 2 o d &
3.6 NN INAFaULIEANTATNTBIWBINT LLB:LLﬁNuﬁ&gﬂlﬂi‘LHﬂ“lﬂ‘]E}ﬂﬂ%ﬂ’]'ﬂﬂLW’lN%BFﬂ%LﬂﬂHﬂﬁLﬂ%

mﬂummmﬂn‘szﬁa NIINNY

MIFUANITNAREIABI bATUAINLARTAL uazangIandaulanislanion wazgilnasasvas
W@NnLTou N gan LLa:"L@T‘%'umwmfuuﬁamnqmﬂgﬂi:ﬁ’uﬁu lagdfuaarunanassenurimlunimaaad
ﬁungwﬂ( L"‘?‘mﬁwLﬂumﬂmﬂmiﬁ’mﬁfa%amaag@wW‘iﬂm‘m@am nEdwsnIIlaaie wazdilnasas

& o a P 2o S ol g2 pesd e oA = e o= ~
PBAANENLTLU N gALU Lzuavl,mumia'g,muwmmwmmmmumimaa\ﬂ@m AaLAanEnBNLT R wIAA
1w 60 Aundgunmdudanis a1y 7-12 I lddulsafmibiiadu: VLanL“ﬁ”maLﬂﬁﬁ”ﬁi"mmmg,ﬂﬁadw
dag 1i@an nunddwnaninusinltlunisdaiianianiiiduimn ( Pediculosis capitis) ( Soonwera and
Wongnet, 2014) fia snwuldun343a( T eye spot) 1 Was wla imuuwdifia 1 61 vuaSuzaaadn

Whaidnauuissdum wazaaldanigniiymmesad lagudaniinasadaaniduadds

ﬂ‘—,‘juﬁ 1 3 WU 10 A JIZHNAY LL’Euwué’aJé’ﬂ
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nﬁjmﬁ 2 97UI% 10 Aan waneuedns  shduaivdan 5% +duiiunTve 5% +iduoamaad

90%(113.2.7) Wluaszuuean urunaNs

NgNM 3 FuIu 10 A wanuuean  dkedvdan 5% +iduwlna 5% +hdudunias 90%(lu

2D

@

3.2.8) WiluaszNaudIy LTuWFUE

NFuA 4 duan 10 au winENGIn  ddunime 5% +hdulna 5% +hduaanaes 90%(1u3.2.9)

LY

IUFHUAIE LTUWENE
mjmﬁ 5 47w 10 AL §FISHNGI8 cabaryl shampoo
NENA 6 17U 10 AL &ITHNEIY baby shampoo

fimTasrvivituandniinisannindwm lasldinmsilunisvieainnind %L1 ( Pediculosis
capitis) ( Soonwera and Wongnet, 2014) zadan&1a8as Aa lawy i d4ia( § eye spot ) 1 Way wia
wnuusdadaw wisduduinldia 167 yuaissrianmming MAINITNAsad 1,2,3 Uazd Tu mudey
Lﬁmqm’;uﬂu”aylaﬁimmLﬁ"aﬁnuﬁmi:ﬁmﬁmﬂmwﬂmﬁmm ( cure rate) LUUARENITNARDIAURUMTT

NARAIT 3 A39
3.7 MInUnNdayaninanaaaalasens Mernin1 eI siNg ua:mia‘i‘ﬁﬁ'ﬁ'\s.lamnﬁuaugmi

3.8 NMTATHNHANTNAADILAH aLauaNaam’lumiﬂsxqmfzoi’nmumaﬁ%a AR 81332 L

WIWITR
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%
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41 NﬁTI"ITHGI’d‘élUﬂ‘i:ﬁﬂﬁﬂ1ﬂﬂﬂﬁ%’l&l%ﬁ5ﬂ%ﬂﬂ‘imElﬂ'}‘i@’lﬂﬂﬂﬂblill,‘lﬂ'lad%iﬂ'ﬂ

Han1InaaadluTable3 AanatadtnduwanninunIna(C. xanthorrhiza) 1iudasn(C. zedoaria) Laz
\wa( z. cassumunar) anuERT® 10% luiiuuswin carbaryl 1w positive control waz 11 Liunegative
control dan13dudsldraawiuged nasmrmaaad 10 Tw dnngdn inuaiudan insdngalunis

GEGH Iﬂnﬁwalumiﬂ”usfan'ﬁ'm"lnjmammwuﬂﬁ 99.7+8.3% Jadasunde whanlnwa waziduinuwnive

@ v
L =1

S‘Fiaﬁwa‘l,unﬁﬂ"uf]’qn"lima"l.ﬂﬂmamwwﬂﬂﬂmu 98.0£2.2 U8z 96.0+4.6 % AIUA1AL A1WIUNIINARDI

a o ¥ v a o ; o
LﬂTUULWU‘Ul% carbaryl LLaz W1 Nﬂﬂ‘i’]ﬂg'}'] NNﬂluﬂ’]'ﬁﬂuﬂﬂﬂqiqqﬁiTTaGLﬁquwﬂiﬁﬂ 89.947.9 ez 0%

ANNNEIAL

HAN1INaRadly Tabled Aanade1indua niTunswa(C. xanthorrhiza) 151888(C. zedoaria) Was
\wa( z. cassumunar) AN Y 10% luirduaatnias 4 carbaryl 10w positive control waz#in 1Ju

negative control #an13dudd lvadwnuypd wainInasad 10 1w dyinginhdusdudas ddulwe uas

a
a

wduiuniwe liuadfigalunimesas lasfnalumagugimensldsasmanudld 100% duns

nasaulToufisuly carbaryl usziia wadsingd dwalumsduginsngliveawiansdle 90.7:10.2

Laz0% aIuNaIal

HAN1INAa09% Table5 AaMAuAITINRIIUNTNAE% + Brauadindans% | A1dwituninas% +
ddulna 5% shauududasss + tawlna 5% luihduuewiani carbaryl 1l positive control Waziin
\14 negative control damIdugsldranmuusd nasnImasas 10 I dnngit didwiruninass +
Wdurinaass% |, ddwituninas% +indulwa 5% lﬁwaﬁﬁgﬂluﬂﬂiwmaaa laodualunisausgsniy

i @ ' ¥ e A W gt P o o . &
Tm‘lwaomwm&w“l@ 100% &YW IRV TN8885% + UaU Ina 5%&|ma1ummumn'n”mvlmmaummg‘,ﬁﬁ
o 98.0+2.3% drwmanaaaadIouiisuly carbaryl usziih nadvingin dnalunsdudinisiglaiveam

m&wﬂ@f 90.2420.7 U8%2.0 +0.1% @uu& 16y

HANINARAI L% Tableb AanavadhiwinunInes% + dtiinaiiudans% | HaniTunTwas% +
idulna 5% dduadndenss + didulna 5% luiidusawidas § carbaryl U positive control was
1 1w negative control dian13gug lvasmIuyel WRIMIMAsad 10 Tu Unngiidwihunmass +

alwa 5% dsnaindanss + ddulna 5%ikaangalummesas lasduslunsdudinansly
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maammgwﬂﬁ 100% e1wiNwITUNINA5% + thauuvindans% ﬁwaium‘sﬂ”um"m’m’m“lﬁ"ﬂammmguﬁ
16 94.0£4.6% samwmmaasaiauiiioulu carbaryl wasiin wadngin dnalumsdudimnsldvean

uui e 89.5+ 7.3 UAz0 % aNANFGL

s oA 3‘ @ ) @ & e
4.2 Ha ﬂ']ﬁf?lG"IE‘fE]1.|ﬂ?:ﬂ‘ﬂﬁﬂﬂﬂ“ﬂﬂd%’l&%ﬁ&!“l“ﬂ'ﬂﬂﬂﬂ1iﬁﬂF_I'Iii’]ﬂGI’JLG'IN'SSJLW’]N%HEQIJ

Han1Inaaadly Table7 AaRmvasinduayulnaghiuiniiunannss + dnaiulua 5% iaduinu
NINA5% + WA nUAudans%, wranlna 5% + idnuiudanss ) u,a:LLTWWMWE(LL’MQ@%,Citrus
aurantium shampoo) carbaryl shampoo ILas baby shampoo @an13a U“}Jaamm%wﬂ‘ WaININARad 1, 5

P ' v @ @ P =1 o @ 6
waz 10 wifl wadsngin wruydud Iinadnaaluninaaas lasdnariildinuyseday 86.5:10.3 %
WEININAaad 1 Wi & dadnituniwes% + haiulna 5% daduwinuninass + aiuaindaus%,
N Iwa 5% + 1duafiudans% carbaryl shampoo Waz baby shampoo vLsJﬁmaeiammwmaamwgwﬁ

dmiunanimnaaadluim 5 widl dnngiusuysus densbinadngaluniimaaas laadiuariliim

9
uuwia1n 100% 3898937A8 carbaryl shampoo ,Wialilwa 5% + viaaiudanss, sduituninass +

[

tnalupiiudags%, baby shampoo uaz wiiituningss + wiilwa 5% laaduailimuysdans aadl
86.9+ 12.9, 28.0+ 11.8 , 26,5+ 8.4 , 25.8+ 7.3 Udz 20.3+9.4% AUAIAL FIUHANITNARBILULIAT 10 UIT
Unngiusuydud dnslinsdnaalunmesss laoduarhiisngsdany 100% sasa:uéie carbaryl

shampoo , W1aWIIunInas% + wuwing 5% isilna 5% + sduaiindans%, baby shampoo was

@

M UITUNITNGS5% + B uaats% I@mﬁuaﬁﬂﬁmwgwﬁmu 90.0+ 9.5 , 37.2+ 10.5, 36.0+ 10.4 ,

e YN , a_
30.0+ 9.8 UA29.0+ 12.9 % AWAIAL WaNINLEINLINNaRIA150% Lethal Time (LTs, ) Aad1anuids

9 a

= A @ ¢ o ' @ |
W'H"llaﬂﬁqiﬂﬂmﬂﬂj‘lﬂLﬁqm%ﬁﬂﬂqﬂ 50% #HRINTINARDI ﬂi?ﬂg”ﬁ LL“HEJ‘WuﬁiJﬁ'] UGﬂGl%Na@lﬂ&i(ﬂluﬂqﬁ

= a

A A a . & =i A w =t A
NARES ABUNBADLNINUBELUINNFA I@UNmLTSU wagngarna 0.87 W1yl J848N1R8a carbaryl shampoo ,

q
dainlwe 5% + vhduududass% i unIness% + ainlne 5% dtuinuniness + suaiudas

5% Wz baby shampoo @aiidn LTs, 6354 2,62, 32,45, 35.84 , 50.53 Uz 52.94 w#l enadne

A A & . @ o o & o A
4.3 nan1Inadavl sz ANSA TN 09I ® LL@:LL%Nﬁﬂ&gﬂW'ﬂHmﬁ]aan%mammm‘vgmﬂumnunﬁ

[~ @
W lwzaaianszads ngaimmny

nan1InaaadluTable 8 Ao ualumi‘ﬂ@saauﬂizﬁﬂ‘ﬁ'mwmaatmﬁﬁm?’l, ﬂm“uagﬂwnwia:mﬁm

@
o s

e 5% + TTuIuNTNe5% ianlne 5% + duuindans% BiwitunTnas®% + wawain

§9u5% MANHALAN 5 wifiLdIaTsHNGID WINWANE | carbaryl shampoo W&z baby shampoo ltluns
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s

srznumdamussdluanmainy wisnssszruluasani nadnngh Fmamiinaudaotiiwlue 5% +
TN Inas% Wi 5 Wil 9niu FITHNAIDUTUWFNE Lﬂuﬁfmﬁﬁﬁﬁq@lumw@am Taofiuavinly
WndnSeuarmaiasmisamanduinn 955:104% sasadundaismmvainuusininduiuninass +
i ingans%uin 5 wifi anin FITHUA L TUNEUE Armawinuadginiulne 5% + dhduaiiu
§985% W1t 5 WITt A1NTis arzRudsLTINENE |, IEmasznudisusuydud laofnarildidninGou
ANANFUATRILAIM I WA 94.548.3 , 94.2411.5 65.5 £10.5 % A1UE1GL FIUNITATEHUEL carbaryl

shampoo L&z baby shampoo limunsniaamuusdld waIn1IMased 1 Tu iimIasenudninifow

< 4

amENATiuaTIn 2 wadnginiinsndnnudlsiidulng 5% + didwitunmassluiaiuiamaa
UIU 5 WIT NI FrzRuGuTuNFuE ATmaminaudsihiniwunimess + iduaiudans%lu
Ui Unaas wu 5 W 3n1is SN IBLTIWFUE Atmsninuudadulna 5% + hduwdndas
¥ e @ o = o o 9 A 2 o E ° o
5% uialunainiaad wun 5 wifl 91N FIZHUAILTUN TN ’Lﬂwawq@lumimaaq Tavfiuavinliidn
UNSUUFFNATHIHIIN LD WL 100% 'maaamﬁa"s%msmm;J@T’mu"nuﬁﬁmﬁ"} LazITNTRTZHL A
carbaryl shampoo fitavialdidndniTauargradninioann sl uinn 95.3 + 12.4 was 33.0+ 16.5 %
AUETIAL FAWITNITRTENUGY baby shampoo 'hja']u'rmﬁw”ﬂmﬁmmﬂﬁ NRINTINARD 2 T AT
& o oA @ -4 | e @ @ - & Bo
gruu@ninIsuamalasluand 3 naulnnginitmssdnuadastindiwlng 5% + diwiunines%

¥ 8

Wk 5 Wil A AN alNNENE ITmminnudetiduiunimas% + duniindans%uiu 5
wif 91N gezeudsLaanud Ainswinudiaihining 5% + ihduiiudass%uiu 5 wii aniu
Y ) ad a v w @ A = o v o= e oA
FITHNEILTINEN T wasITmIaTziudsuuyad Winsangalunsnasas lasiduavildidandniSou
ga1FuAInIB N Tl uLn 100% §1uIEANI8IHAG 18 carbaryl shampoo HuavinldlaniniIou
21 FIA MBI NI 67.5 +29.4% WarITMIRTEHNGIY baby shampoo TN TnidainIaysd
16 wasnmanasess 3 3w dhnsasznuaniniSouanaminslua o 4 dalnng i itmminuudninis
e 5%+l unnas% wan 5 Ui AW FITHNG7 puTuWaNE ATnswinuudisiiduiunina
5% + WNupiiudass% wiu 5 uil Il arsnedgLTunFua IS mdnaudsinaiulne 5% +
Wlnadudas5% wiw 5 Wil 9NkU FTEHNAIHLTUNANET UAsITNIETERUE LTI AN lﬁwaﬁﬁqﬂlu
a ° w & e oa @ ' ad 2
ninaaad laafuavldidninssuanaaiamioainisiduwin 100% sruifn1sasenudscarbaryl

shampoofinavinlWlaniniSowata1anasniaan il uing 77.8 + 20.9% wazi¥n17aTsNudat baby

shampoo g unsafdaimiaysd e

nndaramanaassdnng i dduaywlwsnnoie neidwdiiusiadon wasidunas niluiaiu

uzwin wazluhdudundas Wuadlumamdaldmayedldlndifonu wdadrslifiamiduwlng
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¥ e A w ¥ e ¥ e ol A o o & WV A =

Wdnafinday waz dwinunine 10% luiduninies dualunsdudamsldldwad laofinalunns
gudanmannlale 100%) ndniaiwlwe didusiiudas waz dduiunime 10% luiuzwin (aoinals
mstugimannlalasz1i1199.7-96.0 %) drwihdusyulnsiusufaiduwitlunmiass + dduaiudas

5% U1awlng 5% +NuIHuep5%uastnauiTunIias% + Tauuindaus% lwinduwonialvualu

a
[ PR

mituiamsleldnad landualumsdudinisinleld 100% jniniduwiunmass + dnduadusasss
vaiwlwa 5% + sduiinsaosv%uasiniivitunsness + idueiusanse luiiwenin (aoinale
nsfudanannleldseninges.0-100%) TIuRafIwLn ﬁ'nfumguvl,wswgn quiiananiduindiuin uas
Taiuman malwihiudamdes uastihauwrswinn Winalwansdidonslalenadni (lapiinalumsdugans
wmniﬂ"iﬁa:wdwa94.o-100%) carbaryl shampoo Failn positive control (lapfinalunseu sanisdn el
52W11998.5-00.7%) dnsutiafiiilu negative control lsifinalumsgugamswnlduam Ny wanaNiles
WU ﬁm”umg‘uiww‘m’ﬂﬁ@'lﬁmaﬁamimnmmmmgmﬂﬁﬁaﬂmf"l (mewﬁmﬂizmn 29.0-37.2%
Tuwaan 10 Wi wazfiALT,,3:W11432.45 -50.53 W) TN AW NI TUWANE R ia18100% lu
181 10 Wt wazfALT,, WAl 0.87 U1fl) #2u carbaryl shampoo Gatilu positive control This dsingind
HadanIe BBanmNLEd ldkeandunydus la uﬁwa@iammm“ﬂaamwmguﬂﬁmﬁﬁ 90.0 % (HALT,,
\NAL2.62 UNT) UAT100% (HAILTs, MNY 0.87 w11) enU&eL 23 baby shampoo 91w negative
control 1% Tinadanisaunasmuyele 30.0% (HLT,, vinnus2.94 wifl) SwitsamsnaniTnasad
lumsmdamunudluommipsdangindimaminaudasigiwlug 5% + dhswiunmess ludhiu
famdns win 5 wid anis FITHNGDLTUN TN Aimaviinusshgidiiwnmass + dhduaiiudas
5% lwiadudmias wu 5 wnf anitn grsaua BT WU AFmsnainnudsiaiivlne 5% + i

Yuda85% i TUT NNADY UK 5 WAIT INUW FTEHNABRTNNFNE WHadnaalumimasaslaainale

9

=

miﬁ’ﬁi"mmugwﬂummaﬁﬂﬂﬁ 100% WAINITRIZHUAY 3 7
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FAINE FWI% 2 A9 FIWIEMIRITHY
fBuTUNANE1 Uz carbaryl shampoo Tk fimalumaidaumuusdluatmadasld 95.3 uaz 33.0% 1u
MIFETEHNAISLTNNLATia d1ut 2 a3y emwdney adslsanunasmsassaoaainTTieiEng
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ATmawinausaoihiniunimeses + ihduaindanses luindudamies uiu 5 WA N arzRude
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au'ﬂa“hﬁ@numﬂﬁagaﬁ‘lﬁumwmaﬁanﬁu’hﬁ’lﬁuagu‘lwwﬂ 3 afia lnadluniealy
VRO ‘[mﬂﬁ'mqﬂwwﬂ 3 mﬁﬂﬁt\nl']m‘Lu‘Lunﬁmaa&ﬁsﬁﬁmmﬂaaﬂn'“miawgmﬂ' lapfariwqoudu
antioxidants , anticarcinogens ,antiflammatory ,anti-irritant , preservatives, antimicrobial L@z antiseotics
(Bakkali et al.,2008 ; Pithayanukul ef al.,2007 ; Wakeil, 2013) 72uv38aiimeuin siauwlwa fasddn
wa1uTika@ LTW curcumin . camphene | B-phellandane . zingiberne ,shogaol ,4-(4-hydoxy-1-butenny)-
veratrale , phenylbutanoids ,cyclohexene derivatives ,naphthoquinones, vanillin , vanillic acid , veratric
acid ,terpenods ,curcuminiods and B~sistosterol (Koontongkaew et al. ,2014 ; Kuroyanagi et al.,1980)
wananigiinenuwi siuwlwaianlfludwiugrnoagnsinaws Tassunsaiunlgnaiueinem
I'iﬂﬂ&&ﬂ’muamm:ﬂwlum mmﬂtl,“ls}zi‘ LT §174-(4-hydoxy-1-butenny)-veratrole Lﬂ%ﬁ’liﬁﬁt}ﬂﬂumwmﬂ
waaaaw Imarlule ﬂ@aaelugﬂmﬁﬂuﬁwau Tamiinonwin e lumaundlwadsarhe
du 1B fasywqudnentuay tudszindan wilavas udaynidaa uwiviaads uidldaney ui
yAfia 7292717 wannisaldmilwaae duniuindaoan Wenuruduwds Wasy v Wuerauu
WEANLE LU TR 'ﬁ%awﬁuluwﬁaﬁmﬁﬂagﬂwmmf@lﬁ’a('ﬁﬂ"u@T WRY Ame,2544) @aTuindulwe wazans
annamniwsfitenlunsdasiuidaiuanis dmsnwinasasannmilng daoiin wazansa
waanazad Anadaniionovasmiausd ld 36.0 uaz 84.0 % waz de0 LTs, windu 59.5 uaz 21.2 wifl
TUEAY (U1 ,2547) wananiesiTenwi ssnaan inasalvnadlumsiialswia, Luciaphorus sp
(Acari: Pygmephoridae) ( Bussaman et'al.,2012) 10n38ai 89 win indfumayssimoaniwaiiliuaida
mMIan ﬂ"ﬂaagmfw 9891 I( Aedes aegypti Linn.) WASENIANT (Culex quinquefasciatus Say) lazfiug
ﬁ’llﬁ@ﬂﬁ’lqmwﬂ"\u Lmzqﬁ']ﬂ’]tg $18 100 URz92% WAINITNA&aad 5 win wazidr LTs, L'irhﬁ'u1.4(1.0-
1.7) uaz 3.0( 2.7-3.3)ufi eudal uazdidnadanisaevasdaldsgsaindu LLa:qﬁ’mmﬂﬁ 40.8 WAz
100% WRINIINARDT 24 Ta. Uasd e LT, N0 23.9( 21.5:27.0) o4, @ 8&16U (Phukerd and
Soonwera, 2013) #BNANHEILTIENIA ﬁwﬂ‘u‘tﬂ.am:mUmnvaaﬂ”\ﬂﬁ'Naalumﬂaaﬁ’umin‘”ﬂmaaqamu
1w wazgaiiang laluiasn 30 uss 135 wifl was fdnansia 3.1uaz 0.9% awaday (Phukerd and

Soonwera, 2014)

fvaiindastu arunTaiinlanalunislsznevemis wazlgiduen wuluamslnewanoaiiad.
mataviindasindyamsuianite i wamﬁu‘higu Bouldininan guinaido1ns 1w 172
= v = £ k2 A’ ﬂl a “:.: ' Q" o =)
wilsundas Mramdaswdids waz awdasgau uazlasmldludrmetnedu wod afiudasiiserha
L 9 ¥ £ = G G Qe :‘ o 9 1 di 1 é‘ L
Wuensunu wivasie uwdandou wild ldwanuinaiuuzwia launs iiesiiauasaniuuns wazldua

@

w ¥ - o i o g X oo . e o Y e
NRNHE_IW]TJHSLE AnUYa9379 (THUG was fme,2542) wanamidalngaui sssangnindegylwiidi
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“uﬁuﬁaﬂ LT camphor , CO-zingiberene ,camphene , COl-curcumene , isoborneol , Germacrone , Borneol ,
O-Pinene ,B-Pinene , 2-Nonanol , O-Phellandrene , B—Myrcene , ( E)- B-Farnesene , Ol- Bergamotene
U8 1,8 —Cineole Fatisiunavszivavasindanil fdan1ransvasdraeetnlne (Sitophius zeamais )
waz waauds (Tribolium castaneum ) ( Suthissut et al, 2011) wananiinTuanszwanadudassisly
Naﬁlunﬁﬁﬁ@tgnﬁwa@qamuﬂm uazesinng Tﬂﬂﬁwaﬁwlﬁgﬂmfwmu 82.4 U8z 100% WAINIINARE 5
WIN Uazdlan LTs, LINU4.0 (3.4-4.3 ) Uaz 1.7( 1.4-2.0) w1fi aud1ay uazgiduadanisansvadailus
gaangtiiu uazgaiald 84.0 uaz 100% waIN1INaREI 24 Tu. Uazden LTy, tinue.3 ( 6.8-12.8) uas
1.9 (1.6- 2.2) T3 MNEIGY (Phukerd and Soonwera, 2013) wananiesdnenuii ddunauszmoan
piiuday m“'alﬁmaﬁlum'}tﬂam‘“umiﬂ“maaqamuﬁm wazgaiiang lelwaan 16.0 was 155 wafl uaz

aaTINTING 0.9Uaz 1.3 % AWaIAL (Phukerd and Soonwera, 2014)

éﬂﬂ?ﬁ'jm"fnmgmfu Usngdn ssananindrisudnuaandrsianianaanasad wuind
F1387 ﬂbtun%ﬁﬂtl’ﬂ’ﬁ@l L7 saponins , alkaloids , flavonoids |, cardiac glycosides , steroids , terpenoids ,
tennins , phlobatannin W& anthraquinones (Devaraj et al, 2010) UATHIITNHINUSTINATNIEI1BITIU
’ﬁ'ﬂuﬂﬁﬂ @bd“'i anti-inflammatory , antioxidant , antiviral , decreases cholesterol , herb for woman , treat
irregular menses W&z antimicrobial ((Phukerd and Soonwera, 2013 ; Magunwardoyo ef al., 2012) ‘i’ami‘l
u”aﬁimmm'lﬁw”uwam:mumﬂ"uﬁvua”auu”alﬁwaﬁlunﬁﬁﬁﬂgﬂﬁwa@qamnﬂ”’m wazpaiang laviing
il ”@miwmﬂ 100 U8 100% WAININARET 15 WIT WAZAAT LTg tMInNY 6.5 (5.9-7.0) WAz 5.7 ( 4.9-6.5)
wIfl udIay wazdidnadeniianszadad eesansinu uazgaiianald 152 wax 904 % wainis
NA8AY 24 71U, Uaziln LTy ¥iNnL 29.6 ( 26.8-33.1) Uaz 15.0 ( 13.3- 17.2) 1. @1Ud1aL (Phukerd and

Soonwera, 2013)
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aaiwa‘lmmmﬁmmmmnmgn idwindop wazvidu e lnaduasmuizaulunsnasiiunls
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wnzdnailimayedifaanudunudamaniidiansiinanu Sadnavi i nefmarianls
dasnwhdaumausdldldualuniomas s selifensinaihldifedsdadlslasanz
- A A = 1 aw 0 ;;T ﬂb| a 1 s = 1 {
wing GelaifipddumudamuaiidannsAinaril uananitiumoseadndsliamunsatuasisede g
Jumeldsuaanuaniiimuld Janwudndnuduldsunansznufienuuianmsldssadganainzvile
myhdamiayed Jansuwarsed wunidifisszaniay aduld aufou \ayananiay uazaaiail
guansidiandnazanluimeiinaviliiAalsaiod giainanitu mIazauans malathion Sxavinlw
ruufidunuluiinisdanie wazvineudaund a1 Carbaryl waraliiAanzi3aluidn (Canadian

Paediatric Saciety, 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 99.748.3 a
Z. cassumunar oil 98.0£2.2 a
Carbaryl shampoo (positive control) 89.917.9 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 100 a’

C. zedoaria ol 100 a

Z. cassumunar oil 100 a

Carbaryl shampoo (positive control) 90.7+£10.2 a

Water (negative control) 0Ob

! 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 x01b

L 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) 89.547.3 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/cm? in vitro

% Mortality / time (min)

Treatment LTsp (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 20.3t9.4c 37.2+10.5b
+ 5% Z. cassumunar oil
5% Z. cassumunar oil 32.45(31.18-33.75) Ob 28.0+11.8¢ 36.0£10.4b
+ 5% C. zedoaria oil
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+7.3c 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)

% 50% Lethal Time



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

% Cure rate

Treatment = o e e
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 ol
+ 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 67.5+29.4b 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
ul/em® of each herbal essential oils in coconut oil /in ethyl aleohol 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. Aystrix 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/em” 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 Laboratory, 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 pl/em” 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

[11

forceps I, All treatments were replicated five times. The LTs; 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. auwrantifolia, 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 LT, values
revealed that C. Aystrix (5.0% mortality at 60 min; LTsy and LTy, 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 min; LTsy values were
45.10, 47.18 and 505.24 min, and LT, 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 LT 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; LTsq 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) [ Tsp? [y
Herbal essential oils ' ]
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
Oc 0 0
(negative control)
lindane cream
5.0+£0.54d 602.45 1,039.87

(Hexin lice killer Cream®)

Yoy mortality in each column followed by the same letter are not significantly different (one-way ANOVA and

Duncan’s multiple rang test)
1 Ts, = 50% Lethal Time
¥ LToy= 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) [.Ts,? LTo ¥
Herbal essential oils s ‘ .
60 (min) (min)
C. aurantifolia 36.70+1.65¢"  38.53+1.80c  142.21 473.32
C. hystrix 45.0+2.73a 56.70+£7.60a 4376 153.61
C. sinensis 38.50=1.47b  40.10+£5.15b 140.71 153.61
ethyl alcohol
Oe 0 0
(negative control)
lindane cream
5.0+0.44d 610.55 1,103.78

(Hexin lice killer Cream®)

Yoy mortality in each column followed by the same letter are not significantly different (one-way ANOVA and

Duncan’s multiple rang test)
¥ LTs, = 50% Lethal Time
¥ LTog=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 LTsq 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
LTs, 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 sect®). Therefore, 10% C. sinensis oil also showed the oviposition deterrent against
housefly (Musca domestica)m].

Moreover, Limonene, o-pinene and terpinen-4-ol were the major component in the three
herbal essential oils and used for antioxidant, antiviral, antimicrobial and activities ["**'*,
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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