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ABSTRACT

This study were conducted to determine the prevalence of the human head lice infestation
(pediculosis capitis) among primary school children in Bangkok, Kanchanaburi, Khonkaen,
Chanthaburi, Chachoengsao, Chumporn, Chiangmai and Samutprakan province, Thailand, during
2007 - 2008, to study on morphology and molecular of human head louse (Pediculus humanus
capitis De Geer) and their control by using herbal shampoo in vitro and vivo.

The results showed that, the overall head lice infestation rate was 19.2+8.1% and infestation
rate was higher in girls (39.5+4.1%) than in boys (0.009+0%). The highest infestation rate 55.4%
was shown by schoolchildren in Chiangmai provice, followed by Chanthaburi, Samutprakan,
Chachoengsao, Bangkok, Chumpon, Kanchanaburi and Konkaen provinces with 47.6+10.5,
43.2414.0, 42.1£11.0, 37.249.4, 35.7+25.4, 35.44+23.4 and 29.4+24.9%, respectively.

The results of morphology study showed that the female body size (2.76-3.00 mm.) was
bigger than the male body size (2.21-2.28 mm.). The molecular identification by using PCR
technique based on mitochondria gens with Cytb F /R, primer was determined. The results of
PCR indicated that the DNA fragments were 300 base pairs. The phylogenetic tree was
established and showed that all sample in sampling region is human head louse. All sample were
divide into 2 group including the first group (human head louse from Bangkok no.1-3, Khonkaen
no.1-3, Chanthaburi no. 1-3, Chumphon 1-3 and Kanchanaburi no. 3) and the second group
(human head louse from Chiangmai 1-3, Kanchanaburi no.1-2 and Bangkok no.4)
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However, the results of pediculicidal activity from the ten herbal shampoo base on chinese
angelica (Angelica sinensis), ginger (Zingiber officianle), long pepper (Piper retrofractum),
bilimbing (dverrhoa bilimbi), betel pepper (Piper betle), cassummunar ginger (Zingiber
cassumunar), leech lime (Citrus hystrix), tamarind (Tamarindus indica), strar fuit (4verrhoa
carambara) and calamondin (Citrus japonica) on mortality of head lice in vitro showed that the
highest pediculicidal activity was shown by 4. sinensis shampoo with 100% mortality at 0.5-1
min and LT,, value ranged from 0.16-0.31 min., followed by herbal shampoo base on P. betle, Z.
cassumunar, T. indica, Av. bilimbi, C. japonica, Z. officinale, Av. carambola, C. hystrix and P.
retrofractum with 100% mortality at 0.5-3 min and LT,, value ranged from 0.18-1.65 min.,
respectively.

Moreover, the results of in vivo test showed that all herbal shampoo were also more effective
for head lice treatment than chemical shampoo (carbaryl shampoo: Hafif"). The most effective
pediculicide was 7. indica shampoo followed by Av. bilimbi, C. japonica and C. hystrix shampoo
with 100%, of cure rate at 3 days after treated, on the other side, cabaryl shampoo showed that
73.33+46.18% mortality. In addition all herbal also showed high ovicidal activity with inhibiting
rate of 100%, while, carbaryl shampoo showed only 75.25+7.27% inhibition rate.
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YN

| o
1.1 anihan nazanudngvesdaym
o . < o't =t
MUY Y (Human head louse; Pediculus humanus capitis De Geer) LﬂulLNﬂﬁﬁﬂguqHUﬂn
o - A é L] - =
anudidgsianildadvnain hnduiwunzea Lililn oidouasgaiuteauiine
= P 7 - oA A aaa A ' d o
f3 wazihensvveauyudiniu Taslhifudoavesdalidindug et lsnamimiuyed
"la.iiﬁ'mumﬁ'ﬂgﬁm“wmi'qumiﬁﬂmm'hmmqut‘fﬁ‘luuuaaﬁ’ﬂgumwyﬁmmuﬂszmm
1.18 81143 (Araujo et al. 2000; Heukelbach ef al. 2006a; Lamb. 2008) dmiulumsganuiden
Y o ' ¢ & o a A g v o a  da W <
Fufinenuimuyudnilainggaiudenlszinu 5 aswdedu sadeaninuilling
a aa " w a A | T & $h e
0008 faaansdotu TasiudeamnlugaeiiuyudlifininadouIn wusaanlums
@ 1 o
warou wierarlunsueu 1Hudy (Goddard.  2003; Speare er al. 2006; Brannon. 2008)
¥ o ' d a oA o ' = ' ' o A
smadainu iy udvougaiudeaineiyszning 6-12 Tunndluyieivdun (Madke
. - 2 & o b
and Khopkar. 2012) Taglusznamsganudesiummuyudzduihmwoonuuiiedoiu
b ¥ - '
msufavesden uazihaveamuyyiiuduamgi Iifamisszmoifewaziiagy
¥ ¥ ]
fuLsnusosiigaiien (35791 193 8yf3. 2552; Frankowski and Weiner. 2002) wonvIniuwai
= = Lol = X = - o/
Aannmsganuiden wisAannnsin ewdaenuaiieildurafaoinssniauguus
X 4 .
11U (Robinson. 1996; Scherer and Koehler. 2008; Tventen. 2009) a3l5 'IUQ'Iu'J”ILﬁﬂ'U'Nﬂu
~ - o 1 g ) 4 o
Ramsiamissaiay deuimaesla foimsld vieemmganiaiiosnneimsau 8n
¥ ' 4 o LY
Fanueimsseumdsiiosnnnsgydemsusunduninemssumisisug lunmnaeiu
uaziidwgwunmmnsoilfiialialafinea 1 (Scanni et al. 2005) dmFuMITLLIAVEN
P ' a 0 @ 2 ' o '
wyuiiilsing e dinsaade 1dnnmsduda msldrevesiauiuiru vun
A % 9 ' o & A ac - '
oo uaznuduuypdauniaszua ldnalan WefinunImada Tuanamusnis
' v & ) =
wmyue (. k. capiris) 14 3 ngu Tavngud 1 wuldvialvalunddylsd uewin uazieiy
nguil 2 wulueninunile uazglsy uazngui 3 nuseudinisurinmmha uazios Todly
(Robinson. 1996, Raoult et al. 2008, Light et al. 2008a, Light et al. 2008b) FIMTUMTILLIA
% = o a = e o
voun i hlszmainelimsszualudanigs nmsdiaaeludl 2531 wuaninisou
d o ' = o o o
Humuyudinnnii 48% (gu1ad 0125 uazAE. 2531) 1INEATINITLLIAYBIHINYBUNY

d w g ' [l ' a 1 o =
@mindouludszmanedunuheglunasiguiuniszdunsszuanuiiosinsgunm



o - ° o ' v " o
@nvosanigeniimimuamnasiAensszIaveunINyEININNG 5% Dedreglunmisinmei
MITZVIANUUT (Clore. 1988)

o ad o w ¢yl a ot 1 9 A A A o w "
dmiuTimsmidamuyudiivaeiimsgunsliviaiivamadumnivoiia i &2
1 v o o A o y{.‘ w o e o 1 oA P
sounazRuiui viomsnfmdun Tavldiniufmae uddsivssnsudiunginonldne
9 - o o ] 4 = 1 o - 1 o =
ms1dmsmiidisanyausy mivisa (pdumivuun)  duau (nquesinilunasiv)
wan'lseeu (ngueedmluremla) uazmodiniu (nquansduns1z Ininon) (Pollack ef
y s o w d a = ° ¥ i
al. 1999; Burkhart. 2004) ttaz91nms ldmsniimdammywdunniu liinaviliimnygud
a 9 & A o Yo a vy 1 a ef A o _ o
Aannuduniu Fadinarhlimidaldnnndudy uensntioimsudmsiniilumsiiva
L) o 4 =) 4 A L
wmwyed wumisdyaduiuuanuas daafsey aduld oudou Uszmshdidgymainil
Fuaswiiamuyudnaesiiainadegquamueanyud uina Iseeuiinalumssunou
o a o [ ' I = = a0 y a o o
msmauvesszuugifuiuyesiieme dumiviailumsimh biidauzisduan
' dat o A ' e a g o M o a = k)

drumesinsuiisenuiiuiauzsilulamoave sy ul LASAUIAULNAITIADANDY
(Abdel-Ghaffar and Semmeler. 2007; Burgess. 2009; Wananukul er al. 2010; Madke and

Khopkar. 2012)
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Fuiulumsisenseiiteiifaguszasanezdnyidasimndumuyud anunmnvaty
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manugnsTuvesruyudneglulszmalnonsduduguine ¥ luanaine uazniuug
mamstlestuidamyudTas hildmanidunsizd Tagldhusuyonivayuing
= ' d - a = a
10 ¥iia 18U TnugiBos 39 AUA azdatds ya Tna wznga uzuw uziles uazdiia wnfinw
g o' 1] o wa [V o' o
gnsaensmeveunuysdluanmieslfiianis uazmsdestumdamuyudlugn
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1.2.1 AnwsasmsithunuyudveadminFouszavsinlszauinun ludszmany
¥ =
1.2.2 Amnmmannatemaiugnsameduduguine uazda luanaveun iy

Tutlszmelne

=

1.2.3 Anvlszaninmveaurunasu Insonsayulns 10 wiia (Tnegidos ¥ A3
o
azdslds wa lwa uznga uzvw uziiles uazduia)  AenismvvouriuyudluanIn
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1.3 YAUIVANTIVY
ﬁﬂmﬁ'w51nm§']um'ung‘yJﬂauﬁﬂﬁﬂﬁuuixé’u%’ﬂﬂszﬂuﬁﬂy153?151&?] 25512552
guionnsiuau 8 fandafie nguMnEMINAT MEIULT YBUUAY TUNYT RLIFUNTT FUNI
Foalnyl wazeymsiins swdsdAnnanumainmmemaiugnssyludmdauguine
w2 Tuanaveunwyudludszme Iny Snmadeinuszaniamusansuyitsay Ins
10 wiinfiolnugidos 39 813 azdsfda ya Tna wznga uzvw uziiles uazdisn Aonns
Yoafumdamnudluanimieljuansuazermming
aouiivhns i
1) HoslfiiRnsiginouazdunadey auzmaluladmsinuas aarfumalulad
NIZVOWAMINUNMITANANTZUI AFIUNNA
2) Heulfiamsimizidvasaddad anzinomani aoniumaluladnszeeund,
ganMmIsaIaNTEIe NFUNNg
3) TseFouluwangunwuriuas ngeuys YOULAY TUNYT RLFUNTT JUNS

woalny uazaymsdsims
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a t:i A k4
PNAIUAZTINHIVENINAIVON

2.1 iy

2.1.1 MITAWUD

iy pdany lusuau 1suswimes) (Phthiraptera) Taounaelususuilwulszana 4,000
wiia utsooniiu 4 Sududesiio 1) 1Buluawes (Amblycera) 1AUA MMYAZIN iMIvegHiY
wwesundludy 2) Sulnaols3u1 (Rhynchophthiring) 1AuA w1914 3) Barluiges,
(Ischnocera) 18ust vwesdadiln mvestanaw Wudu uaz 4) ewenyast (Anoplura) 1dun
M1Y04NTLION IM1YBINIZAIY Tau uazmuyud (uys1 quiise. 2537, Romoser and
Stoffolano. 1994) TaBiM 1y EoY 1123 Pediculidae A ANA Pediculus Tﬂuﬁqaﬁﬂszﬂﬂu'lﬂ
&0 4 wiiafte 1) P. mjobergi Shumddaludauinalg (Apes) 2) P. shagi Humdrdaluda
Fuuwud (Chimpanzee) 3) P. pseudohumanus Lmﬁmﬁ’u‘luﬁa (monkey) Wag 4) P. humanus
Fummngud uazimdiaiierdvegluuyud Robinson. 1996) 10 P. humanus uiseenii 2
¥iiatoy (sub-species) ﬁmmwyif P. humanus capitis UAZINIAIAD P. humanus humanus

(Raoult and Drancourt. 2008)

2.1.2 Snyaemadagingveunuyud
o o g o o a s o 1
mawywd Sussasnadaiinnuendiiisznm 2.1-3.3 Hadwes Tdnwuzgiling
=] =
1593 (oval) AdILAAN (Durden. 2002; Frankowski and Weiner. 2002; Weems. 2007) U318
Suthavosdidmiidnuaziuy Semonriseaniiiu 3 dau fedauiia en uaziies uinuam
o i & A a o) ' = '
vadufidavean 1hn naznuaa adidnpazdiuman 1 § vuaadl 1 g uanzdiadl 5 des
o/ = o T -t 1 ' o
Vhniimsiannifing uazgatuden uSnudauenii 3 Ydes luwuiln 1 3 § vudhuiwy
= a d a - o ¥ s d 1 2 e ¥ o
v fiduuSnulmsvesn niidnuazdu uazliduvinalng Fahlimuyydaunse
waoui lded1a3aa5 03 nendury dufesawisoneuinld 7 Ydes viosldesii 1 - 6
wugmeladnaduds dautoalfesgaionuesuazdmiududio uazduig Brannon.
v & o =t | & v 1
2008) Taedadufomafioszivnalngniumay Fedouandresznhananudmaduay
menile Ao v navigniuwadeziivinalngniummile uazuinudareieunadez il

o Y o = A ' -t £ o o
afmmxﬂmuuumaﬂswzmuﬂmmsmtmanuuaanm mumﬁmuﬂmuwmuaﬂumzf{lu



¥ '
sUdnusduiiiag (W) (Robinson. 1996) (A 2.1) 19 veammyudTvuraniig 408-489

lulaswas uaziinnuen 830913 lulaswas uazil acropyles UM operculum Uszanas 7-11

' & o A o a a
¥ mquwﬁmmmiuamﬂauuaﬂﬂcmfnu (Kadosaka and Kaneko. 1985; Burkhart et al. 1999)

MR 2.1 yudAuAnSometd (n) endio (V) (1 909= 13130,

2.1.3 3 Inenve vy
myednfsUURS Nz U NUA N AIYe Y uaziones TasegganinAamialszin 6
o e ¢ A o 1 < - o a 1 ) .
Hadwas muypanaoud Ided1asaaE annsanaoui 18 23 iIsudAninsaouIN (Scanni er
4 o @ o ' U = g/ " 9 -
al. 2005) WIYEBIIMIHANRUE InomuudmedezogaruarunsiiolFunguiiunoan
graunaile (M 2.2) AuduTomeniivannsonalyld so - 150 ludeegis wieiszanm
- = o Y - - ' " a & a o ]
8 Woadedu Tidanuidumylndnilenive niovin hinunilusudmasnnmisfsue szoz 1y
1nan)szua 8 SuTasigdu Tailudadou Tasdaseuil 3 Jo 1o lumsniydvla
Uszana 10 JuSaiududuio nazdnduSoiiongilszana 21-30 Ju (Moungil 29-34 pam
¥
ABEA HAaTAINUFY 70-90% ) (Robinson. 1996; Brannon. 2008; Service. 2008; Resh and
é == L} o o r 1
Carde. 2009) #3111 1 2995%3n (Mnszoz litednano) 19nanlszana 21-30 Su (1w 2.3)
¥ " L
wenvnidefiswamdumuyudidiala linu 15 2 Tuudie lulderdveguuuyud Tay

AIUNINITAWITHINNFIIAN 6 04 15 %2119 (Goddard. 2003)
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d
2.2 é’ﬂi'lﬂ'l‘iizﬂ'lﬂ‘llﬂﬂlﬂ'lu‘iéﬂﬂ
' z 1A - W \
mangud T 1&Smsunsszinammz ludsema Inoniniu uatls UMl ngN
& ¥ { o o <
wmypdimsszinanalan ialudszmaiiamn LazRoUWAILT (Soonwera. 2014) 8613130
v da ' ot v A =
atTaseifinansenudemssziiaveumuyudi 3 Tass fennueivouduny Fvoswy
o a y & a 4w oa  da o o
(s SayaemInBnveudum Fulnenuiidninouniseanhunandsasmaitum
e '\ 4w oa A ¥ o W e L o o
Wy HENINNIUANI NG BUNLNL Y sumasamuianinSouiiinemhaaiisanmadhum
¢ '\ 4w oA  da oA o Lo '\ 4 o a  da =
wypdinaniuaminiFouiiinduas d uaznes wennINHUGINUIURNUNITULNLHUIMEYA
" -] 4 - ar .
asafisasmaiumuyedinaniuanilinumdnudn In (Borges and Mendes. 2002; Willems
et al. 2005)
wmayudimsszialumalanlugonil wulumdduerinm nhedo ndlylsy
opmasian wieuiinunile uaznienimia Tavisenumssziaveunyudluniy
' o a & =]
oy ngu lulszmaues Tnamuiinizoungesurlszoudnuudiumuyudinnnd 80%
é J o o o = i @
(Magalhaes et al. 2011) 3 wanaeansoamluamiutassuig it owuiaminiou
@ A a dJdao | 4 1 w_ o A a o o
sudemauiaiadisasnsdumuyud 3% aamninGounivdemauidaauithumiuyud
Us£ana 4.1% (Ebomoyi. 1994) aulumilglstfiswansanmsdhummyudlulsemea
aelszmaniy Ssvauinaneg 3-13 Idumwyudninnd1 12% (Soultana et al.
2009) A lutszmaTUiausmuindnergsenia 7-14 3 fiordvegluidesiishsimsidum
4 4 { ' - o a
uBd 0.61% dudnfiouiierdveglumaruumiisasmsdiumuyud 121% dmivlu
=) - w A o = @ = = o
nieemardvdainonumadiummyudluaninGeulaviidnsinsseuia 33.7% (Speare
1 ) g or 1
and Buettner. 1999) dauluniedniuiisneaumsthumuyednnvaelszmaausulu
-~ ar o o 1
Uszmednimnusasimsdhummuyudludniniou 6.66% (Shayeghi er al. 2010) T
o = < o [
UszmanmanuinG oundsluwasuun uminyud 7.6% Oh er al. 2010) dmvalszine
adewuiisanmatumuyydluaminBsunnn i 16.0% (Bachok er al. 2006)
awmfuludszmaInefinsdnudanmadumnnudlaonud Tne. 2531 Tnsfinn

=

o 3 o = ' ' Y
Ems1minJmmuqutf'umumsUuﬁlunmmm‘uaaﬂﬁzmﬁ"lmwm‘uﬁnumiﬂu‘lumﬂ
o = - E M Ao o Pl A

aztuoenieuniio nnld nanas uazaamile Idasimstlumiuyudasi 57.7, 52.3,
441 woz 36.6% muddy daulud 2532 Saewdtenisdnusasmsifhumnudlua
o a o o @ < @ - a ¥

guneuIand dandaaynsdiims wusasmadummyeslninGoundgasulszaufng

' L4 = [ '

1IN 46% (Fnn3al 233y loyIw uazavg. 2547) dmsusanmaihumuyudlungu
4 ¥ a ad sl:f:v ag = & o ] [ - =
dndndeiiiudasuyomeduyidu (Han) AU¥190191 (Akka) Tuiandaimosss Wy

o o 4 o & & ' @ A
ﬂﬂ'ﬁ‘lﬂ'ﬁlﬂukﬂﬁuuﬂﬂ 19.7 1182 52.2% Mua1AL (Fan ef al. 2004) uaﬂﬂ1ﬂuwﬁ31laﬂUﬂl'§Uu



d do s o J o o o v o d 1
Tuufiduanzuae suneaauis sandasimfEiisasimaduminyuouinni 86.0%
J : o w o 4
(Thanyavanich et al. 2009) taz luitufiunmanszly ngamvanuns Seasnmaihumngud

Stk ; :
youinBeungaruilszoufnynnnnnd 46.0% (Rassami and Soonwera. 2012)

= s d
2.3 msnnluszauluanaveuruyyd
o ¢ %
Tu1sANEIAIIMAIMAIINTUENT THYBUM YA Yong er al. (2003) TAfinwn
1 ar L J gi 1 = g - o
amunaInMawINnguAIet139In 13 Wudt ldundszmen3u (Burindi) 37UA1 (Rwanda)
a o A = d
Sutiul) (Zimbabwe) UOARRY (Algeria) Qilidy (Tunisia) 13 (Peru) WUTOTHAUA (The
Netherlands) ¥M3gei3n1 (United States of America) 11/39ind (Portugal) WIUAT (France)
S0 (Russia) 3U (China) 1taz1)52ne 1Ny (Thailand) $1147u 145 Aaet1e TasmsnfFeuifivy
o o =1 o o ' . [l -
Seutianalolng luduire 18S rRNA (18S ribosomal RNA), EF-1QL (eukaryotic elongation
. . 4 o a d
factor 1 alpha) 118 COI (mitochondrial cytochrome ¢ oxidase subunit 1) WaNINITAAIIECH
AT luduniie 185 rRNA ey EF-1 @ amnsouiald 2 ndu e nguii 1 dhum
o a - - - - o
wypdnneniim ylsy wide uazsuewsnunile uaznqui 2 Aumyedannuenininieaey
1]u0INZIaN3 10918191 (Sub-Sahara Africa) uazyFud dmfudmniis cor liannsousn
anuuanaaneugna s ld uded1e1snam Leo er al. (2002) Anuumuyydnn 9 Uszme
12un pomiasiae Tu Fan3 Saanea Giu wuw TrFuaud Ynliiifi uazaniyeniim
° o ' 6w & o 1 4 o = o @
1A 56 Faethe Ansdsuiiond TeIndludumia col dlevhnsnssdmanuduniug
1w ' od 1 =1 U ' o ' " A
wuddedamuyydiseenilu 2 ngu Tasnquusnihuman 9 Usend dungquindes
o - I - 1
Sumuypdifudediummizszmaiu uazgiju
” A 4 ' o a o &
Light et al. (2008b) '1&fnuumoin 27 Wuit 1dundszmeavigonin dangy diuse
o o o o/ o a a - o a
wosiTu wesng Tdsqina sougia Yinaw erfieudul unda Inaewiie onAvT
=t = o | g = a dd4 a 4 da 1 =
wesTnide y7ua 103 Teille inue giua semasite thiliiani disuaua onsiu edsea
FavUTud wie Ine uazinizgn §1uan 87 @29619 Tuduniia mitochondrial ~ Coxl
. A o a ¢ v w ' 1 g VoA
(cytochrome oxidase 1) ipimsdnnianuduiug wuhaunsousesnitu 3 nqu Ao
"o d ot & ' oA o o a @ -
nduit 1 WhumuyudiinuiaTan daunguil 2 Summysdnnaniyenidn dangy nil
g151) oui3ninane uazeeaaside uaznguil 3 Wumuyudnnies Tede uazninha &4
A0ANZ0aYU Raoult er al. (2008) HANHIANNMAINHAILVDAMINYHENNTUTNYANLIN
Uszimeialy $1u2u 11 @29613 Tudiniia Cytb (Cytochrome b) 1iag Cox1 dloimsins g
wanudniug lagldinsuisuiouiumaugud 91nmsAnu1v0s Reed e al. (2004) 1u

Gen Bank #u@aotamuyudnniuinanyiogngui 1



2.4 Wraydlnsililumanaaes
) a o A:fﬂ a & a = o g
fyeagu Inshun19lumsnanesilil 10 ¥ila Faliswazidvadail
2.4.1 Tnugivos

YoInenman3 Angelica sinensis (Oliv.) Diels

?emﬁ'@ Chinese Angelica

dli ) o

Yodwdles ANy

¥o2un UMBELLIFERAE

dnvazmangnumans (gaimd newnan. 2553; Ross. 2001; 1WA 2.4)

a o 9] A -
adu I9&ugn gadszana 50-250 uAnias Sduntase s nuuinTaudy
Tnududaaudiang
11 luides n3he vuadseus 60-90 ruAas voulundn ndnanuuuvLUn

¥
MUY Lmn"lmﬁwmw ﬁ'l‘U'hJU'I'J 5-20 Y UALNAT

ABnN: apniiav Tuszam 20-40 ¥o5uAUARI0TY pnLs Ma1BN
W ARWRNT N9 3-4 Tadiung 017 4-6 Haawns
v
50 5InAADIUNYI JUNIINTTUEN wenslusinuunaatesie sinuielaiaa

& = 1o = () V| ek =]
pumane :InsessuIuiuIne A liEoy aeuvurneuaREeIan
A
da omiion
fnadne:  wu'ldludszmedu g1y vazinvd Taomwizludsamalunumuihasdy
VinugIgevesuana lAviu vamamud uazuamaguid
ATINY

v = £ o a

51 Hudld udazdn udnon Snwinnuialndvesdszsudeu Snwieinsiaates
1hade Yrandarida udneann thysladia nszawlaiia udvesda eufle uddudniay
Fo3a W¥ouda AsAuN uavARy. 2535; WwANA qUNTI QUL uazuadnyel Geadin.
2551; gA1TAN NOUNIA. 2553)
pantlszneumaadl:  51nUd1uU52NO VYOI butylindenephthalide,  ligustilide, — n-
butylphthalide, ferulic acid, nicotinic acid, succinic acid, vitamin A, carotenoid, vitamin B12,
vitamin E, ascorbic acid, folinic acid, biotin, calcium, magnesium fi')lléuqmﬂﬂﬁ’u‘rm’iﬁ
a7U1U52NOUUD n-valerophenone-O-carboxylicd acid, delta-2,4-dihydrophthalic anhydride,

uracil, adenine, carvacrol, safrole, isosafrole, sesquiterpene, beta-cadinene, n-dodecanol, n-

tetradecanol, palmitic acid, anglic acid, myristic acid, sucrouse (Head. 2004)



10

- v a s - . : ¥ 4 A 3 s
HNEMAUDAYIN: AZAWAVADA (anticoagulation) AUINAAINDA (antiplatelet activity)
ﬁ. - e =4 s 1
adraisiaiden (hematopoiesis) 1ANQNAUAY (Head. 2004) nszdumsiiudlvosndiuiio
o > @ o 4 = A )
asznzdaaiz d11duazuagn Undlesdn aues ludunds miumanyudouveuion A
J ar Q” - o o
iHipaon duduraduzis Auoyyadase aannudna nszdunsaiuradnszgn Poeiu

3 [ = £ &
magnihawlaoisi uazlignindivees luueaTasiou (gmia nounaa. 2553)



A 2.4 1nB1303 (Ungelica sinensis (Oliv.) Diels: 29 UMBELLIFERAE)

n. aon Inu§ 1T (Perez. 2012)
v. aon 1u 510 1nu§1F04 (Dharmananda. 2000)

a. 590 Inu§iFos (ga13al veunaa. 2553)

11



2.4.2 %3

12

¢
PINNANAAT Zingiber officinale Roscoe

Ginger
a = [V s a A =) '
Faunas Vauas (Fumy3) Taien (Fualn)

ZINGIBERACEAE

Fnwarmaengaumand (@ninnudoyamyulng. 2538; dnfnaulassmseyindiugnisy

) 4 o a =] o 4
Ao nnnnNNIzII¥dT3 dfaNsZMNAUT YA, 2544; Ghosh ef al. 2011; NN 2.5)

MAu

1y

DN

HAa
LY
YR

(<] o
HOIAINY:

Gl dugn srunsdrduifionunaudarsyeuniy gauszunm 3090
a o ¥ = ) & b
ruAmas dduioudinuwie Tauluy
= = [
Suluden seniosady Wuaeaund lugiven darwluaeuivaumay Tau
° 1 = =]
luereuuny nazezflunufudduiion veulufoy uiulydmdienduilu
i Tunha 152 wudnms 817 15-20 (ruAmas
ponifiuge unssenainmlfau lulszdudvadouadumividou aond
- et
MELNTGIOTE
o v a [~
Wunauds nsenay vualsyua 1 e i 3y
v aa ? A A = a A
wmihiimhmaunumies e ludula Indumwie

=1 I S - a A ' @ ol Sty '
Sunastuiialudu uazdwide uduwinszorona luamunuieaieg wu

911301 tazuewsn (National Tropical Botanical Garden. 2014)

ATINAY

Y
Y

1y

fon

¥
N RN

gawtuan udgaiFoamiuile udin thyelng udneitley Jawdevermns s

wen udTsaan udda udesiae uazudoriou

WdTsasuan Faouay udii udiunda udneilos thysInsig saudesens

ahwens uazudTsnan

i lsamuns shnetd $aedevermns udnedles thys s uddia udinda

uazudiia

=4 yy A o o o =

udendou udtesdafle Suan ud'lo Surmune thjamg Aumainaunaly
= a Lo Fad o ¥ 4 y

NIEMNZ0IMT aamayniden HgniTiihRiiedeve s udihnanoilos un

Wouyn aaanuau Talin 1AHIBRTYOINTS

¥
pantlsznoumunil  MaAUITNY 5-(1)-6-gingerol TUNY shikimic acid m§1ie3 Gingeral

S T e : ] g o
zingiberene, zingiberone zingiberonol, shogoal, fenchone, camphene cineol citronellol H1WUYIDU

SLIMUND AT bisabolene, zingiberone zingiberol, zingiberene, limonene, citronellol gingerol,
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w w & o 4 o a
camphene, borneol, cineol (@I TnsIMsoYTNERUENITHAYSUHBUNNIANTETIYATS
AUAINTENNTAUTIHYAN. 2544)

a w a £ R | g : ' - d
gnimundyinen  gndlumsudenon (antiemetic) 91NMIANTA TTHINANTIN HAS
@ o £ o i e £ o o

HARINNIRIBTIE  ANBAIUMIBNITY (anti-inflammatory) T lumsTuay FuN1A aAMS

= o o 4 - 4 o 4

Sudvesdld quilumsdumsifaunalunszimizenis gniaamssmay ausudle

) o s = d o (] ! =

(Ghosh er al. 2011) Auuzis Poadumsifauzdsdr1d1ng) amhaaluden vssimeIns
-i‘ 1 = = a w o

dhanduiiie Faunigyems nszdumsnaidouTafia uaznszduszuumsmule (garinu

HOWUNIA. 2553)
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.ﬂ'l‘l‘l‘ﬁ 2.5 U9 (Zingiber officinale Roscoe: NF? ZINGIBERACEAE)

a 0 o Aaw w & o
n. aenais (dnindsomseysnith IduasRugive. 2556)
v. Audis (dnindsomseyinith IduasWugity. 2556)

a o o
A m¥1Ta (qarsad neunaa. 2553)
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2.4.3 ala

4 d
¥oInenmans Piper retrofractum Vahl

L

Ny long pepper

Rb-

fulfidon Uszasde Yy wuwanIn

B- 2D
=)
=be
=
»
=}
Lo

=2
@
o)
&
=

PIPERACEAE
d o !
Fowswmangnumand (5zdo o uns. 2544; NN 2.6)
o J J o
didu 'lfion Yumeowu delisindmivtanme
Ty ShuluRereenady U 1dunuaenvovuiu e 3-5 IudEAT 913 7-10
a a 2 | o & - =
uRmas Aunasuiuiy Taudey darounay veuoy Niduluoenin
Tau 3-5 1du Muluend 1-1.5 uanns
DN Sludeunu Saendeuvunivuusonsn yeasnmeduazmemilogaisduniu
Aurenenuaiiudiuly soaenmedud 4-5 udiuas Tinasmed 2-3
BU YOADNINAITILYTI 3-4 IBUAIAT
WD SARUILUULUNUTD 817 2.5-5 (FUALIAT VIAHIGUINATS 1 IUAKAT TAY
1 a g
nde daewu diegnesimimaunuuas
a a ad o - a _ , ' a o “
finadnen  fiduduiiagiionmmua¥eu (ropical climate) 1uludulaiidy uuaiiy
=Y d
AaUTud Tne wazPeauin Imswizlgnluuiva (Lim. 2012)
o v d o [ y o a o
assnga (dninauTasimsoydndiugnssuid o nNNINNITSIYATT TUAINTINN

o d £
FAUTIFYAI. 2544; NIHFANA WAL, 2550)

o udhadies udaay udaanes fnuisaiaianas uazaneIMsnTIves
¥
nawileisou
Ty udiduguun
DN uRomsaau iderdou udynidoamiues Yuanlud I udda lo ud

-

3ada9 uddadou udiaumz udle 1hyenig uasudviouds

Ha vuau 1hjemg udeuds Resda Aeule nazduimme

30 Snulantia Yuiaune uazudiaves
sandszneumandl w9n q' 4 alkaloids LB U pierine, piperanine, pipernonaline,
dehydropipernonaline, piperlonguminine, piperrolein B @ 1';'ﬂtjll phenolic amides LU
retrofractamide 1f1f UNOUILINUN Uteripinolene, caryophyllene, p-cymene, thujene,

dihydrocarvol (gA15AM neuwnIA. 2553)
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n: v a A‘ g/ A a i X A’ 9 = é
q*l'lﬁTINlﬂﬁﬂ"Jﬂtl'l NIATULUANLIY (antibacterial) Y931 AUNITNALNANATEINIS
a & ' a £ o @ ¥
91115 ATURNTHATY NALTTAMAIUNDL LETUONTUIUDUNAY aalviiuluidon anrna

= 1 @ o 1 o o
Tudon duRudesy uazihlindunileSsuamed (garimi nouman. 2553)



fwlnvemanan wigsounmammnszsih 7

PN 2.671/3 (Piper retrofractum Vahl: 245 PIPERACEAE)

n. waAla 524y u uns. 2544)
v. ludla (Top Tropicals. 2014)
f. auAla (Top Tropicals. 2014)

148290
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2.4.4 azaaas

a

Yo Inenmand Averrhoa bilimbi L.

2D

oalny Bilimbing

4 & a a a
Somudles  Asile dlouns uziesasu (mald), Anlds (szue)

d

¥ OXALIDACEAE

B

[} v da aw :
dnuarmangaumand (137N MusAsud. 2553; i 2.7)
ddu lfhjunnanas qelszane 5-10 was uandsdumvenn Svujuauie
1y SuludsgnevuuvruuniludesiFesdamuiug ludesgiunen Yarely
= o VoA a =]
unay Tnuwy szesnnvinadn llmvinalng flaveziivinamn 1y
aheszina 1 ufuas 917 2-5 IBUALAS
o ' o ¥ a ' ' =9 = a aa
Apn apneoniugemudidu uazns uaazso1lszanm 6 U1 aonll 5 nau N
=t l: o
uAd UnAVIMEI 5 NAUTALIDNYNY
s a - o o ' g i
WO Hamden Tanyaznaned wailuymuanueka 5 709 seniluyevioy
durigudnanatlszinm 2 eruAmas
o a d ad o a a o et = @
fingdnen  nwuluwadeudu fduduiialudulaiide vuade Jegiuwyldluvae
' a a a o d a
Uszinegu o1§oudu soaas@s uada Tnaswde Adu1 1on1ABS NWBIUT BUIAY
~ a - o - - = J
s ouang Aatud fed1y3 didan Tno eudm Aued uazaludh dudu Gisdna
25qunisan uazANE. 2544; Orwa er al. 2009)

£
asINgY (NIFANA a1 2550)

ADN udle
T sourd 1 # g sniary ledesniay Snuinulse Snunds uddu uazudang
Ny
WA Fru93gye1m1s aa'ld Fumde udihanizgn ufideasenaiulsiu uazinw
3ATA2INNT
ya 3
310 udp¥oulu uaznszmni

o

santlszneumanil A5 ANAINHAIEZ WY flavonoids, saponins, triterpenoid uanmnﬁm
W1 amio acids, citric acid, cyaniding 3-0-h-d-glucoside, phenolics, potassium ion, vitamin A,
riboflavin, vitamin B1, niacin, ascorbic acid, carotene (1)1 (Anitha et al. 2010)

grimaniydinn  Anuuaiie Mudnadnilla (antiscorbutic) ¥1uiden (astringent)
Yosrumsandeandanaoa Snuld Taamayy Snudr 1&niay Snunlsndodniery 3ldd

HazaanuaL lafa (Anitha et al. 2010)



MNN2.7 Azaa1lae (dverrhoa bilimbi L.: 29 OXALIDACEAE)

f. ADNALA41)a3 (UBC Botanical Garden and Centre of Plant Research. 2011)
v. wanzdlas (@nindsomseysndih lduazRugity. 2556)
. v uazwanzdalas (51935 Insans. 2546)

3. AuAza91)39 (CARIB Fruits. 2004)
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245%a
%a"’imnmtm% Piper betle L.
& )
yomueY Betel pepper

H. A A -
FONHINDY WYIU Wanan

d

B

¥on PIPERACEAE
Fnuazmangoumand (nfouda Asdun uazane. 2535: AT 2.8)
A Sunniionds sndeseenuinateiteldBane dolilum
1y luifes Bosadugiiale nha 8-12 imuRns 013 1216 uAKAS
AN ponfiwenly aendesvinadndauiuiiuzinsinszuen uonmadu
M nanauianidoasguuIny
HoAINen fisusuiialunouneunais aziusenaeudisvesginineiFuas iuoen

o 1 - ar d o = [
Boald Tasfimsinndgauund 2,500 1 lunadams uerlinmagiueen Suivaziuan
& a & Y o
Suneuld Feludagiunuia T ludszmennaie Guauin a1a duyn Ino dlowns uaz
- £
A9 10§ (sAnd 215qunlsan uazawiz. 2544; Pradhan et al. 2013)
@ oo o [ [ U o o
assnge (@onfuieiyau. 2555; dninddomseyinth liuasugity. 2556)
o ¥ o4 9 ot
adu uATsauzs udiaiaig
o o A o o
Ty uft ey $1zure sunauin Tuanlud1# udvesda Aeadle udiloa
Hoq udteuds udhauiurng Snwinain danh udauiiy udeins
o & o
sniruveuboIyn uazuda vy
AN udlsauzia
50 uA lsauzisa
d 1
santlszneumanil  luwgwums alkaloids, amino acid, tannins Uz a5 1UNQY steroidal
1 1‘: o .
FIUUINUHONTLINUAINITOND chavicol, eugenol, safrole, allyl pyrocatechol monoacetate,
terpinen-4-ol, eugenyl acetate dudu (Pradhan et al. 2013)
- v a o 4 v oo £
gnimandyinen  vssmenmsau unyuaneh Munuai gnsinilosunalu

a ?
ATLINLDINIT ATUOYYADAST azan1a1a (Pradhan et al. 2013)



MNN2.8 WA (Piper betle L.: 198 PIPERACEAE)

f. ﬁuwg (WHO Regional Office for the Western Pacific. 1990)
¥. lung mouda ssduw uazamz. 2535)

f. wang (Fouda AsAuN navAz. 2535)
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2.4.6 lwa

4 d
¥ INNAAAT Zingiber cassumunar Roxb.

%m*ﬁ’q; cassumunar ginger

4 J ' Y]

forudles  yaou Yiaw (mamile) IlWl (manans manzfusenifvamile)
o2 ZINGIBERACEAE

Fnwazmangnman’ (Jou Suniloaseqa. 2554: 0 2.9)

g a ' o X o

ddu dhelfRugngedszinm 70-150 wudnns unanionedduiioniuuniu
no

Ty Tudulufer Sesady gveuvuunulunen ndie 3.5-5.5 wudmas 912
18-35 IFUALNAST

AN aonitluge unsnamildau ndusentuin luilszduming

Wl Wumanisgasrenan

v a A a 2 A X q a a a S
i fidonuendihmaunumies ielufimiewnudiey mhaaini

- & - o
AnaINm Fluftsiudiedluvae@oaz fusenfuald (CABL 2014)

ayngas (dnindsomseyinith liiaziugity. 2556)

Au uAsIAMs uazudguIsEninig
y & 4 4 o~
Ty ud14 Whadion tazudnswilonuaa
o = - =
h Tulafia uaznizanudoaldy
3 o - = o o g
mih udestiy Hesdadle Hrotuay uda Moudu Fulszsuaou mudvng ud

A o o -~ o o
Huiu Huninuiia uagduduoen
¢ a ¥ o - o o g & ! .
pantdszneumandt  uTunensziveliasdiagyniuesnlsenouiyy sabinene,
caryophyllene, cineol, alpha-pinene, beta-pinene, myrcene, terpinene, limonene, p-cymene,
terpinolene, eugenol, farneraol, alflabene, 3,4 dimethoxy benzaldehyde, 4-(4-hydroxyl-1-
butenyl)-veratrole, naphthoquinone derivative, vanillin, vanillic acid, veratric acid,
B-sitosterol, @17 GAGLE curcumin, cassumunarins A, B, C M3NaaMIoNIaUAD (1(E)-4(3°,4’-
dimethylphenyl) but-3-ene (qm%’ A1 veunIa. 2553)
2 v a 3 a £
ANEMANTY INEN aamstaauanvostoniunas Sgniverwnasaan uazdrueyya

Basy (g1 nownIa. 2553; Bua-in and Paisooksantivatana. 2009)



mwﬁ2.9 1wa (Zingiber cassumunar Roxb.: ‘Nf’? ZINGIBERACEAE)

n.aenlwa (@nindsemseysnithlduagWugiie. 2556)
v. ¥ Ina (garsad voumaa. 2553)

. du'lwa (Uddin. 2014)
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2.4.7 NZNIA
Sonenmand Citrus hystrix DC.
é amNeY Leech lime
Yowwuiiles  uzyu uzya (Mamile) dunga (Mald)
¥eaud RUTACEAE
dnvarzmangaumani (ﬁﬁmwiﬂsqmmu%’nﬁﬁuqnswﬁvé’mﬂmmmnwszswﬁﬁ
audaNTEMNT AL BgAT. 2544: NN 2.10)
fdu Widusinadngs 2-8 was wienduiioy i Tmnuumannmnefu
Ty Fulusznoviialudes luRveenissady varwluuas Tauluam veuly

- v a o @ e oA Y A 2 o [ - o A
(W Ei1) LLHH11JLSU‘1JL1]‘141J14E1WU’JN3J nﬂﬂnu"uuagﬂ'lnpi?ﬂh.] UNAUNDUIRNIS

Auluiitlngadely
o ' P & P S Skl - a =

ADN sondlureniuaenlunlaiwny aondv1d NALIAYAN 5 NAL NAUADAN 5 LIRA

TaunduaonAnnu
] =1 - 1 g a U
WOl Fluginsanan wiogd 1y Tnuwauadiugn Aavguse lideaniniu wadoud
1 =1
@oaun grilutimdes frmfien
d a o = d
an nas 717 Inauwan
AN Hunassuialue@oazJuoonRoald (Courteau. 2005)

o

assnge (Wioudn Asdun uazame. 253s; dnfndiomseyindihlduaziugiiy. 2556)

Ty duanludrld

HA 1818 uenhyenn vsasaun udlevuimunzludine udirates uazud
-~
oavonau 15y

Awena  Tuanlud 14 udauisdou udvesda voudle

0 nazeity 14 udilaolu udieumzduiy
panlszneumanil ﬁanzﬂgﬂwumfﬁuﬂamzmu 4 %1iaf0 beta-pinene, limonene, beta-
phellandrene L@ citronellal uanmnﬁﬁ'«wn linalool, borneol, camphor, sabinene, germacrene
D, aviprin, umbelliferone, bergamottin auluseny l-citronellal, citronellol, citronellol acetae,
sabinene, alpha-pinene, beta-pinene, alpha-phellandrene, limonene, terpinene, cymene, linalool,
indole, alkaloids, rutin, hesperidin, diosmin, alpha-tocopherol (t;fm%'mf HoOUNIN. 2553)

: s - - Ll 4 ‘ ar u'.r oy
gnsmandinen vinaudenAanuasguiiu e begamottin HNTIUTIOYYADATE

¥
]

luasnoenled duiuanafignidudaueu ol InTsFualdlndifvenuaismnasgiv kojic

- a

é o 1 - o 4 o =3 1 1
acid FuilumanintivnlFlundaduainiosdersihlifin daulunumanguatels
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¥
s

=t Lo ¥ a J o ¥ ' < 2 w Y Lo
TnaTnlatlalignsdusanmsifaiiosen asdudaaIsnouzisy paziunlulgnsdues

wu'landInTsdma (ganiad weunaa. 2553)
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ANA2.100203A (Citrus hystrix DC.: 296 RUTACEAE)

. ABNNLNFA (Herbison-Evans and Ashe. 2006)
¥. waugnga (@ninidemseyinith lduaziugine. 2556)
a. luwenga (Katzer. 2002)

3. ﬁuuzngﬂ (Wikimedia commons. 2013)
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2.4.8 4z

4y d
Yo Inensans Tamarindus indica L.

=D

GLRHGY Tamarind

A4 A &
FOWHINDY VI, HUINVIU

-

¥oudl LEGUMINOSAE
L") @ o L o é 0 o
Fnwazmangaemand @ninaulasamseyindiugnssuiiyduiionnnanigsvdns

AWAINTENNTAUTIFGAA. 2544: NIWA 2.11)

adu HudulFunanatsudnnalng uannedemviunn wdenduvgvse
4 '
uagru Timaoeu
2 g 1 g

Ty Shuluszaen ludneenamufsinludug ludeunilugvouvu Jaw

Tusez Tnuluwu

df 1+ g ' 4 & 1 - oA o a =
AN flusoidngagaunlarens nilavedl 10-15 aon Aondosiivina@an navABNT

masaziiyaiseiuategnaenon
HD FuilnenngiienavieTds vunm 3-20 ufimas Andoulin/aendituon
i haarsow e luAafunlden ieusdanlfeuiiunldenudenseuin
18 b e lunmududhmaunda iefismSer uagnanu
finginen Dunassudialuinaidan ueriniazduesn uazduide Jogiumny
unsnszayidialuede uewin Wesa eomaside eniimnaie woz1d (Houerou. 2014)
asswRa (naAna waian, 2550; iew Funfioaszqa. 2554; dntndsemseyindihliuas
WU, 2556)
whon  ud1d udvosde mumiua S umaio3s
Ty FIVYOVDINTS
ABN aannuAu latingy
deludn  Sunszne udeayn Suimume thysRmsse nszdumsadaadialn
ausouuraunzsouITYIGY
an fewianay nagneidude
310 udfoudv
aaﬁﬂ‘;znwmemﬁ v Alcohols, phenolic esters and ethers, sambubiose, carboxylic acid,
oxalic acid AN a-oxoglutaric acid, glyoxalic acid, oxaloacetic acid Wall alcohols, aldehydes,

citric acid ketones, vitamin B1, essential oil, enyme waawy phosphatidylcholine, proteins
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) @ d o A

glutelin, albumin, prolamine, lectin (ﬁmmmiﬂsamswﬁﬂywuqmsnﬁwummmmn
WIZTIFATT ATUAINTLNNTAUSIHYAA. 2544)

a w o g4 A £ o o = £ A‘ 28 o = £
gnimundyinen  waAAlgNITUNGIT ez niignIAuiyouuanise taziigns

¥

szane (@ninnudoyadyuing. 2538) SudaNyINg (Ushanandini ef al. 2006) AANITOAIEY
(anti-inflammatory) 112aABIN51/2A (Bhadoriya ef al. 2012) MuyAuYe Mueyyadase i

J o o = o -
anssz1ne aamstaanes Snsuma Saulsnnaide sziuden lna uagd ity (Bhadoriya

etal. 2011)



MAN2.110290 (Tamarindus indica L.: ’Nﬁ LEGUMINOSAE)

0 W Ao [ Cal 9 o oM
n. aonuzvw (@nindsomseysndih Iduagiugive. 2556)
¥, Hnuzuw @nindsomseyindih 1fuazWugity. 2556)

. Tunzv Iy (Germer. 2011)
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2.4.9 uzilea
¥o3Inensmans Averrhoa carambola L.

oMY carambola, star fruit

2D

A4 A a
Yomules  Hleq
¥o2adl OXALIDACEAE

g 2 -
Fnuarmangaumani (Rsdna 1squnlsdn uazane. 2544: 1WA 2.12)

o g

Ay TiRuvnaangs 6-9 wins

Ty Tukszaeniiludesarely 1 1y venluFey ludesdaulngguly

ADn apnoanamusen U emud Ay udazdiuvesaenil 5 ou Aunasinedly

o1 iy nduaeneiniindusosaeninn inaser 10 8u §eldegmile

WNAVADN
=] < e ' "W
HA wailumaoy wasni1 wagd i vieguldndy il
=1 = 1 Ag A‘l
1an sifillduveaiiaioazaueInis
g & = = 1Y) = X = aa
fnginen  duldiudesluglinmeday Sueonifiesld sevvuluanmgiionnaii

w9 . iy bl A
F2agquia annsnfududiruanadeniiianuiugeld uzitesannsadgnluvans
H 1 o e d a o £
Zoui Wifianmemeanundasuiaimudsd (#sAna sgqunlsan uazaus. 2544)
o o 0w aw o d 9 v JdA
aIINAW (FA1TAU HOUNIN. 2553; mun’mumsauiﬂyﬂﬂmmzwuﬁw‘u. 2556)

ilaen ud 14 udoude

s o 4 o
Ty ud'l¥ Futlaeaz udidanaiu vwdea ufia uazihlingaoitow
Aon TUNYIT DoURHIElTOU
o g -
W utle Ty udld udnseviei udidenssnainlsvu udda aans

oL Yusg uasdudaanig
panszneumanil apigenin-6-c-(2-0-a-L-rhamnopyranosyl)-p-L-fucopyranoside, pigenin-
6-c- p-L-fucopyranoside, gallic acid, quercetin-o-B-D-glucoside, P-anisaldehyde, quercetin-3-O-
rhamonoside, B-amirin, cyaniding-3-0- B-d-glucoside, B-sitosterol, lupeol, proanthocyanidin,
rutin, vitamin C (U@ (Saghir et al. 2013)
qnémqmifﬁnm AuUeYYAdAIY AANTONITY gudamahamveueulan Indmmne
sd dununiice Sudes duiiioten (antitumor) Auunaiilen (anti-ulcer) uAzaaRMNAY

Ta¥ia (Saghir et al. 2013)



ﬂ]ﬂﬁZ.lZHtlﬁN (Averrhoa carambola L.: ‘Nﬁ OXALIDACEAE)
n. apnuzilee (gaimi neunan. 2553)
v, luuziles (garimi nounaa. 2553)
a. wauzilee (qariand neunaa. 2553)

1. Aunziles (el nowunan. 2553)
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2.4.10 #3190

A a d a -
¥omeneans Citrus x microcarpa Bunge.

=RD.

amﬁm calamondin, china orange, golden lime

-

5 2 .
Yomwiies  duuzila duwnan

¥oud RUTACEAE

D-

¥ < -
dnuamangaumans (Wsdnd asqunlsdo unzang. 2544: i 2.13)

1 1w ° [ o 1
didu Ihjvielifuvinadn lindalu ga2-7.5 was ddudoudn dnuunng
a o+ X
AaneluA U
Ty Boeady 30indegl1endy vinandha 38 wudmAs 817 14 IURAmAT

d '
Tauluaeuteaunay voulusludavidea Yarelunheuu Sseudumay
asenarantouray A luduuud@onduduiu A uarveslumveioou
a - o [~
Auluendszus 1 udes Tanyuzituvounay
Adn apnoonaaonly 1-3 aen AendY12 Inauney nhedszuna 2 uawns
ey % & -
1NAVEALLN 5 unn nAvAen 5 BU JUSUANYOUVUIU 8717 12 IHUAIAS
e 20 Su AMunasmediyendatuilunaon
1 b [ o a o g v
M Aoudranay vinAdUMIUINA1 4.5 IBUAINAS Uaenalidnyaziinaniios

- -~ = - = @ = 9y 1 o
NIvLUU !‘Llﬁﬂf’lHﬂﬁmﬁf’Nllﬂm‘UU'J'l‘lJﬂQﬁllﬂQuﬂ1.!’:‘1’11 Y14 Yaondw Uaow

¥
°o_ow o

v aun 8 610 ndu unuwaiivinadin nadudnes ilonadd
GLINKY a3

wie i 0-11 e 31/ lindy viadn gu
fnginn  Hausudaludszmetu Imsuninszaeiug lddalszmadulatiize
AaUTud Faludegiuwulgnotiaminarslulszmadude Tunoviedold uaziedu
axfuooni@eald s ludszimaeemaside §iju anigoniin uazuieni (#aeind
5qunlsan uaAME. 2544; Lim. 2012)
assngas (Sn3nqual gneq. 2556)

Ha yssmemsle amaune uazufidune

wWaenwa  Ywdvan uazudiesdartoudle
aandszneumaadl o-Pinene, B-Myrcene, Limonene, Germacrene D, Linalool, Geranyl
acetate, palmitic acid (Cheong et al. 2012)

A‘ W a J = =
gnimandyinen A ueqduriid (Lee and Najiah. 2009)



ﬂ‘lﬂﬁZ.lSﬁ’nﬁﬂ (Citrus x microcarpa Bunge.: ’Nﬁ RUTACEAE)

N.ABNA1IA (Scheper. 2006)
¥.Ha 1A (Scheper. 2006)
f1.&199 (Umali-Stuart. 2013)

L Auduen (Daderot. 2011)
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s

L= c:. 4 Vv
2.5 HvNINYIVON
! 4 W o di
251 waandseimeavestumslifyalnstesiumdamanusluanin
ol iAms
o o a d
gMEU1 Ad10NIAA (2538) nmsnanesldmsadaneudivientaueanssednnivy
ayu'lns 5 wila WRudidariosmin (nnona squamosa L) lungnga (Citrus hystex) Tuongu
= ar . “ ! s>
(Nicotiana tabacum L.) 11J§l|mﬁ‘l]ﬂﬁ (Eucalyptus glopulus Labill) Laguaaazy (Ricinus
3 1 ’o‘ o o so’ L g ar !
communis Linn.) waginsiuity 3 wilaluminiugt dnfuuenen uaziniuazye 14lums
' '3 '
Hoasumisammyud nuhlunguiinavhldmuyudmeldanga sesnunfednivazys
¥ v ¥ o v % W a (o da A !
Veerii Uniunznen azye 1nius uazgmade uonnniiiiag Usem (2545) 3109UN
asananmiinseile Zingiber zerumbet (L.) Smith.) 1Wun (Centella asiatica (L.) Urban.)
Tuuaef@duRnUES (Limnophila geoffrayi Bonati.) TuunzdduinAsIA (dcmella oleracea (L.)
o @ 3 o o
R K. Jansen) 1unazddurin®don (Foeniculum vulgare Mill) waauznd1a919 (Adenanthera
' H iy
pavonina L.) WU (Acorus calamus L.) 890 (Parkia speciosa Hassk.) 40109 (Croton tiglium
o o ¥ a o
L) uazaensaydu (Clitoria ternatea L.) #7011 uaziondaueanssed iasldnnududu 10 %
o g ' s 4 =
wamsnaaes luasadadaninising i msadasnaasalinadigalunimaneslasing
v ldimnyudae 88% ndamanaass 30 i sesaanfemadaninuzadmmdne Sydu
o o L o 1 g ] el dy
Juifaun AnFdeu aae Mauvss fnasia nszite uagdmh Sravhlfimuyudaiodail so,
56, 48, 40, 28, 24, 20, 16 UAZ 8% MUTIAY UATNAINITNAADY 60 WITIUTINgNAIAAANN
o y _ad I A M a0 Qqy o A o °
aaoadenslinadngaruduielinari ldimuypiaie 100% sesasuinomITanAvINUENN
Y L. o o o 1 ¥ o o
mdha Jurfaun Sy Andden Anuves ame dnnsia nszdle uazdnnidnaiIimiuywd
4
AUA9L 96, 64, 56, 52, 40, 36, 32, 20 LAY 20% AMAIAY MM UNANIINANBIVDITITANARIY
a d U o - o - ° o
lnaueanesodysingimasmananes 30 wi msadasndaoaiinariliimuyudae
s 'n ar al ar Y ) ’o‘ as
76% sesnunfemsanannuznamde sSydy Anddew luun ane nagite 11 fn
s = 3 o o o
s wazRnaatinayi I udn 80, 68, 56, 48, 36, 32, 28, 28 LA 24 % AWAIAL LA
wdamsnaaes 60 wiiimsasannaaoadinalinadiigalunisnaaeslasinarilvim
o A ° 9 v o o = g a ' ¥ A ar
UyHEA1Y 100% F090NIRBNENEIMF SyFu AnFdon Tutun aae w1 nTzhe M
wuoe uasAnAIIR Bravh Iy sdane 96, 72, 72, 60, 60, 48, 44, 40 UAE 36% MUAIAY
¥ o a o @ A J ' .’,‘
saumaRnadatad nmind 2547) Tenuhusuyayulnsainmuya i uag lwald
e = o 9/ d o a = P
naangalunisnaaeslaelinariiliinuyuenie 100% naansnaaes 30 W LAZUA1 LT,
(50% lethal time) W1 9.65, 10.68 Loz 11.37 Tu1f muidy st1elsfimuging vwiume

2547) swamlszaninmuesasananinlnugides Cevisticum officnale Koch) Tnugde
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(Angelica sylves Linn.) llﬁzlﬂﬂiﬁ')ﬁ? (Conioselinum univtatum Turczaninow) Auenia
uoanosed Tasdanududu 7% Hnavh1dimuyudais 100% ndsnisnanes 10 W uazll
fi1 LT, 11110 4.57, 3.03 uag 3.66 Wi Ad1AY uaziif1 LC,, (median lethal concentration)
WA 313, 198 uaz 2.29% mwdidy 32 gnnsal uuzie (2547) GaTwau
Jszaninmuesasasannfiaiuileas o 4 viiafe AU (Polygonum odoratum Lour.)
WNA31A (4. oleracea) wzuilow (Emblic myrablan) uaz@n'ﬁ"uwﬁmﬂ (Myristica fragrans
Houtt.) roiendaeansseananududu 1, 5, 7 uag 10% waminaaeslsingnaseara
mnﬁmﬁmﬁmnnvﬁﬂﬁmmnfuﬁuqaﬁmm'an1smv'ua<|Lmuuyﬂﬁﬁﬂhﬁﬂamu’fm’}'m‘h
Tavfinndudu 10% srsasannuzvuilonldnadiigalumanaass Tauiinarhldin
uyudAL 100% ndamsnaasd 20 iR TavliAl LT, Wiy 8.83 wii wagiif LC,, vy
1.77% sesaanfemsaianngniuming dansia uazdnuwsainari ldimngudas 100,
86 1102 60% LaLilAT LT,, M1AU 9.89, 12.86 1ay 14.87 WM a1 LC,, Wiy 3.92, 5.42
way 7.39% mudey ao1alsfamugan quiise uazauy (2548) Gasrwaumanising
UsgAnsnmuosvosusuyisayu Insnniiyasdla 3 via 1Aunnsziie (Z zerumber (L.)) U4
(Zingiber officinale Roscoe.) uawfn%’u (Curcuma longa L.) 23050 Ine 3 ¥iia 'lﬁ'ufiafzwq
(Piper sarmentosum Roxb.) ?1/a (Piper retrofractum Vahl.) wazninlno (Piper nigrum L.) uag
29 Umbelliferae 3 ¥fia 18unInu§i%s (L. officnale Koch) Inu§a® (4. sylves Linn) 0z
Tnu§¥72 (C. univiatum Turczaninow) Wuduwuynniyay lwsaedvaldysz@nsamly
msfsamuyudaiigadio mmummli'fu’luqm Zingiberin Shampoo No.4 Y ldimiuyud
A0 100% MAININARDL 3 11T uazdian LT, iy 0.57 widl dauusayyeinaayu Insaed
win Tnewuuruniil¥nodfigafousuyinznggas Piperin Shampoo No.l yhivim
uyEIAIY 100% WFINMINARDY 3 WIF uazdin1 LT, vdy 0.57 wiit dmiuusuyeinivy
e Ing 23 Umbelliferae Wit Iinoaigafonsin Inugiaiagas Szechuan Lovage
Shampoo Y 1¥IMuyBda10 100% WaINIINAREY 3 WIT wazliA1 LT, My 1.52 Wi
S'Ju‘nzmqﬂ quiise nazgaInsel Aungi3 (2548) TwURAMIANYsEANTINYeIEs
afanniyiuiies 3 siladensmoveamuyud 391AUARNUNI (P. odoratum) FnATIA (4.
oleracea) Wazyzynilon (E. myrablan) ¥amsasadisiontausanesed Nszduanududu
1.0, 5.0, 7.0 1Az 10.0% AwIBMInareuuuVdURamenumsadannuzvionnu
Wt 10%Tnaafigavh Ifmnudae 100%vdmsnane 20 w1 dsdian LT, vy 8.40
wifi uagA LC,, AL 1.77% s0snaunfemsananindnnsia wazdnunsalaovilvim

UY¥IA 80.0 1AL 60.0% IlALTiA1 LT, MY 12.86, 14.67 W1 uazA1 LCy, N 5.42,
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7.39% Ad Y uenIININYR quits: iazasiua Samind (2549) YimisAnuveskantie
s Inslued@a 5 vila 341 Runnseio (Z. zerumbet (L)) ViU (C. longa L) W1
(Alpinia galangal (L.) Willd.) U4 (Z. officinale Roscoe.) uaz'Ina (Zingiber montanum (Koenig)
Link ex Dietr.) 931 Umbelliferae 3 ¥1in "lﬁ'ufi’[ﬂufﬁua (L. officnale Koch) Tﬂuf 00 (4. sylves
Linn) tagInu§¥aa (C. univatum Turczaninow) drufiaiudios 3 ¥ila TRusuzvwtlon
(E. myrablan) @n ﬁ'unﬁmﬂ (M. fragrans Houtt.)uﬁzﬁiu‘l?u (C. ternatea L.)ﬁ‘lﬂ’liﬁﬁ'ﬂﬁ’w
Soxhler's Tauilieniausanssediludhazaioiiguugii 75 eeruaaidon uiu g T3
AUt 10% Aemsmigvounypd lauinsnatouAIBIBNS Topical application 910
namsany U asasnda (Zingiberin No 1) wzvwilow oz Inugaeiinaniigayh i
MyEEAY 100% NAININARDY S WT uazlifl LT, A 0.16, 0.64 1A 3.28 WIH
MUY

dasiua Saem (2551) AnwndszinBaimvenanyayu Insriiadanaenisn
youmuyuiawITnsduiaaiy Naﬂﬂngiﬂumjmwnmﬁw{uu‘im AoUBUWNIUNG
(Zyzygium aromaticum L) ¥ naRnensmoveunINyyd 100% fiszuzinat 40 Fud waziim
LT, 117U 1428 U1 drunguussnvuyvesfiwa Ins lured¥adn wudwsuygas
Zingiberin No.4 (i) Tradliimuyudas 100% fiszozin01 30 Fu1i uazdial LT,
whity 898 Fund uaznguusuyvesitylungulnug wudumylnugyndmn (driemisia
annua L) WWwadvhIdimuyudane 100% fiszozinan 30 Ui uazdian LT, iy 10.96
St eg1elsfiany uys1 quitse uazasiua Samin @ss1) hmaianuyang 11
siialumsilostumisamuyudluanimionljians daldudnizno (Boesenbergia
rotunda (L.) Mansf.) N3 ¢10 (Z zerumbel) uﬁm?u (C. longa) V1 (4. galangal) (2
officinale) YA (P. retrofractum) Win'lno (P. nigrum) wa (z. montanum) Qﬂﬁ’u'ﬂﬁmﬁ (M.
fragrans) duilov (Acacia concina (Wild.) D.C.) uazé’ty%’u (C. ternatea) wn:hn.wmgé’rg%’u
HAUTNWIRUTY (ZinNod) fszansnmangalumsmidamuyudiovhdimuyudae
100% WAININAABA 30 UM HAZTIA1 LT, M1y 9.20 1ag 9.65 wiimud Ay swv%mqsw
aydise uazaniz (2552) hmamaaes ey Insaedfdad d1uu s vila 18un n3zite
(Z. zerumbet) mﬁuv&’u(c. longa) U1 (4. galangal) V4 (Z. officinale) wag'lwa (Z montanum)
At 10% el lumstlestumsamuysd salsng ndnsnaaes 5 WM wuN
uwuyis lwa neite uazvrfinari Idimuyudans 100% naziif LT, i 0.15, 020, 022
1Y 020 1T AR daumsasanniiudurh fimuypdae 90% uazli LT, miiy
0.24 W1¥
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uenuntgmumsanymanssiunnifsa nsyiadqulFlunsdesiudiia
mwum‘f St Burkhart 10 Burkhart (2000) ¥amisfinun1de1siiInfn (Nicotine) 10Ty
gy Aanududu 0.5, 1.0, 2.0, 3.0, 4.0 uaz 5.0% waaoutszdniamlunisilesiu
msammnudlasmsthmsndudatummyud wazvhmsdiahiesn mmfiiumuguéin
elusumanesitsesdaonszaynses uazih lasrngdnuaize M veam Ly BINAIN
sudatumsi lnfunoldndesganssml Taswunmelunar 1 wiiimuyudldnn
wuireme ndsnmiud lansessy 18k nudaun uAieyhmsdeasii Tndu
ﬂanwu"inmnuytfmmmﬁmmmﬁau'lﬂ'J'lﬁ'muiu 19271

Tiangda et al. (2000) dnuntszaninmusesumsinruiies sunndaieeniin (4nnona
squamosa Linn.) Tavafadaudarhazawl Insidoudimed (Petroleum ether) Taofiaamndudy
Wity 20% Aemsmoveamywd Tanhauwdadesmii 20 afulinageunuium
UYHIAY 95.34% FailszAnsnmgeniiminansaniugy (utugm) niorutiam
uwu (25% Benzyl benzoate emulsion)

Soonwera (2004) ¥n1snaaeslFiy3ddan 4 ¥iiafie N30 (B. rotunda) witudu (C.
longa) 94 (Z. officinale) WAL (Z. montanum) yhmsanplszaniamlumsmam,
uyudalsIng hensaiannnszae s Ina wazuiusudaond1 anndudu 10% finarihld
myudae 68, 36, 36 1Az 10% AWHIAL ndINTNARDI 30 WITi AWHIAY Lmvum 1T
Wi 28.42, 58.36 59.73 uaz 120.1 W My daumsanannnIze na yitudu uaz
Sadrueniauoansed amududu 10% Snavh Iiimungudais 96, 84, 80 uaz 76% M
NAABY 30 WA AEIWY waziial LT, 1fy 20,01, 2121, 2223 uAg 26.16 WIRAWHAY
dmiumsnaaoelavlFuruyitvredTen 1Aun usuygasl, uruygas2, ursuygass uas
U GAT NEINTNANBY 1 UITANDI UFNYTAT LASUFNRTAS3 fsgansnmih ldonm
uudmenniigafio 98.0 uag 92.0% AMAAD HAIMINAABS 3 INTINUTMFUYTAT4 BN
gA33 HazusNYgasl fnavhImuyudawaiiqadio 100, 96 uaz 96% MmudIAD naIMs
nAave 5 1Uag 10 mﬁwuinwuuqmﬁ 1, 3 uazd hidimuywdaie 100% wagnuNiin
LT,, VOUTUNGAT], UVUNGAT2, ITNYWTAT3 UASUTUNGAT4 1AL 0.76, 2.28, 0.58 LA
0.57 WIMAUAAY

Soonwera and Sappasan (2004) '1ﬁ'ﬁ1miﬁﬂmmiﬁﬁ'ﬂmﬂﬁmyu"lws 3 yHiafeo AUd (P,
retrofractum) HAmzaro1935 (Undrographis paniculata (Burn.f) Wallex Nees) Llﬁz’i'lu‘lf'l
(Acorus calamus L.) AoM3moveanmyudnamanaasalnnghesadanndud fimsaw

' ¥ - ° o & " @
To3 sazdnnhiinarh ldimuyudaiondinmsnanes 6 Frluaiiny 85, 25 uaz 15%
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addy uazile LT, iy 3.19, 8.98 uag 10.78 43 1u3 a1y Smadanuiansada
aanauinah, alanautlmearslos nazinnbwasdimzateTes e Idimuyudas
1&gatudie 100, 88 unz 70% ndmMIMARes 4 ¥1Tue Ay

Intaranongpai et al. (2006) 1adnuszAnBnmvesmsignifonsaluii (oleic acid)
sulasndiwelsd (riglyceride) uazmsatanmuvesiaosmiiiadalasenuudarh
msavawimiuiendnludandn 11 denmmsmoveuriuyud Fmud lasndie
156 ssarane1y waznsaluiy Swavh Iimuywedaoluna 11, 30 uaz 49 wih awdAy

Carpinella et al. (2006) T18UMsANYIYTEANTAMVDINTAAA wazaTuINHAgNYeY
L‘éﬂu (Melia azedarach L.) ABNTABVD 14 uazﬁ'mﬁni’tjlmwm‘f A207D filter paper method
wuhasasavnwagnifey anududu 20% Snavh idimayudae 70.1% dauthufuninnn
gy anududi 20% TiwaiIdiniuyudain 90.1% dIunINAABIVBIMITAND LD
vhiusnnagnideuduld nuhmsada wazrthifunnragnideuiinavi lmsinvesldld
szoznanmnn i Iimuyudi i ldneams (control)

Heukelbach ef al. (2006b) ¥ 15ANE5ZANTAINVOINBNYALIAN (dzadirachta indica)
demistleatumsamuyudluanmion fiAmsnwumuyudaio 94.1% ndiminaaes 3
T

Soonwera and Wangsapha (2007) 51uqmwamsﬁnmmmwmmmmwﬂﬂuh’ﬁwnu
ayu'lns 4 silannitaitudios 14un wvuyvinuzvintlon & myrablan) gniumime (1
fragrans Houtt.) duilov (A.concina) uazﬁ'fm?'u (C. ternatea L.) uaxuwmﬂuu"lws il‘lﬂﬁ‘]f’.lﬁ?f
34 6 ¥iialdun N3z (B. rotunda) ufuff’u (C. longa) ¥4 (Z. officinale) 49U (Zingiber sp.)
wa2'Ina (Z. montanum) wamsmansasing usySyFuliilszannmaiigalunguity
Mudtostinari ldimuyudaie 100% ndsnsnanes 1 ¥ Tus uagiia LT, Ay 15.33 1ii
waznu sy Inaldwadiigalunguiivayuinsreddalanvh idimuyudais 100% nds
msnaaed 1 52104 uaziia LT, mii 8.86 w1l

Semmeler and Abdel-Ghaffar (2010) l&vhmsAnmmslFasdulammunudlulszma
35U Tavldasanavinuinvesdu Mong pepper (Vitex agnus castus) finauiuens
paramenthan-3, 8-diol (Hludiunaudiuies adwduyaidldaa) Taohuudnfidaumudae
anlsfvosmsfideamimaassliiaudani i nsuunszaunsesiviaiieglusunaass

-

= ° do o o o o a
waaan uasmmwyyﬂmmn’wmmmuﬂs:mnniEN lmz'ﬂ']ﬂ'ﬁUuﬁﬂﬂTﬁﬂ‘izﬂﬂﬁﬂWW

£

yoeens lumstu lamuyudin 1, 2, 3, 4, 5, 6 uaz 7 331 wudwuyud i luidu

wuinues Bidlunar 7 92 1u9
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Bagavan et al. (2011) ¥1imsfnu1lsz@nFnmuesnsnnung (Syzygium aromaticum) i
afadauEnuAemsAEYI IS F1u3 dudamuhmsadaiinamndudu 0.125, 025
1A 0.5 mg/em’ Wuhaansaih Immyud1d 100% fiaan 80, 30 uag 20 WIRiMUEAY uag
fif1 LT, M 18.68, 6.54 Liag 5.83 Wi Ay

Rassami and Soonwera (2011) 310913 Musuy@dalunsaiuguimmyudlunn
i ouftidhumngud wuusmBua gasit 1 @ududu 10%) Wiy udaie 100%
H3aNINAADa 30 TuIT uazdid1 LT, Ay 11.37 3udl dauuvuyala gasti 2 (an

Wt 3%) v Imngudae 100% ndsmInaaea 30 Tuafl uaziim LT, vy 16.70 Tudl

L}
w

252 wamiisuinetestumslidvayulwstlesiumdamnudnueimaiins
gonsel uldz @550 swaumsinnmstleatuidamyudlaolfusuyity
ayu s Tunastleau wudwsainTnufFoaunzusayoindutlos (4. concinna D.C) W
=t > o w o =t ' = ° yd o o 14 J
waalumsilostumsamyusluTssdounaosgulaeinarh ldidnminG ou lisimuywd
75.0% WA 66.67% MAINITNARDY 35 Tu Amd1Ay dauusuyn i (Coffea arabica L.) uag
L4 ° 5 A Y o @ o W = o
uyuy InB§ YN (4rtemisia annua Linn)Ifwadlumstloasuiidamuyudlulsouia
o =] ar a
amygy Taofinah Imosinmsiflumingud 66.67% uag 41.67% ¥aINIITNANDI 35 U
MuAIAY
Fnsal MAnes (2550) hmsane ey ng AlssSouianaaniidnudmuy
nul wazuruy Inpgpmdmniinaliindoumodhunuyud 16.71% vdamnaaes 35 u
a = ) 1 o o U = ° Y o =
wazi lssougmidunwuiusy Ins§idos nazuruyduleviinah iinGoumoiy
MUY 41.67% LA 33.33% NAINMINAADA 35 U AwdIRY
ot = o v ' o
ugs1 quiise wag 25%ua Temvind 2551) 1Ananesldwudwwuydydu uazusuy
g o ar LT o o
YiUFY (ZinNod) FudminGouTseFoumauiadansasssy e.aynIdsmsnueas NSy
o d 1w o w o o
lumuyudii 56.67 uag 53.33% MUMAUMAININARBY 21 U
o s do = o s w
Sy59n8 $ail uazuys quitsy 2552) naeunruyInuzy TnugiFus nazdudaiy
4 o 4 ) o o & -
@niniFoulssdouianyTne nganwamuns Tavimsassusuynald's wiinoudn
g " @ ' H °
Flaiaz 1 ate Aaderu 5 duand wudwwsueauIng Inugeatina@fiqa Taeyihldian
inFoumoilumuyudiniiy 63.64%
Abdel-Ghaffar and Semmler (2007) ¥imisAn¥MTNWINAATZINADNITAMBVOUNIMYYE
a |d a an Y - o
Tulszmedold TaolFuruymdaazianSue 20-30 fiaddasninuufsyzvouan ndsnn

¥ s ¥ A = a & o 1
uuﬂ1ﬂ1iﬁ1~1ﬁ']ﬂu1lﬂﬁ‘]“lqa'] 5, 10, 15 uag 30 U uaz“3””1“5%51“%1“1”“%’0“”?1
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o = a a o q ¥ o ¥ o v d ¥ ) é
wuywdagamilszininwhldimuyudmensddounazdauanvlavldnadaoui
1@ 10, 15 %39 30 WA

a a o o o o s

Abdel-Ghaffar et al. (2010) AnpnlszAnsamnisdesiumdammyudlaousuyiil
drunauueamsanannfimnsugn (Cirrus x paradisi Macfad.) imsmiinuudaouyuynsy

=1 = ¥ ? 1 o = A o w 4
Wyaiuna 10 wii uazdreeendaoiular uazyhmsvInuiohdumuyuonATNaoY

' ol o & ° Ay H) P
wuhmuyedidnumrmsndou lnaveaw uazd 1didras nimiumeaslunganivlu 2
& ' ' ' o ' ! ot
$21ua drumsnaassnavesusuynsWgadenisin lvveummyudnui limuyudign
Taudousuyiluna 20 wi hinumsinvesly

Rassami and Soonwera (2011) 3103 slfuzuyAvalumsaruguiniuyudlugn
vindouiidumuyud Tavlduvuy 2 gasfousuydud gasi 1 @ududu 10%) uaz
wsunAya gash 2 sy 3%) ndanananea 28 FunuininSoundamennmsiu

& = | P
M1 90% 1o 1dusungash 1 uaz 100% e lduruygash 2
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3.1 maanmndanmadumuedluinduuszivilszaafinmlulszmalng

3.1.1 ginel
3.1.1.1 ¥iaeam)
3.1.1.2 AITAILOIWIBNAITVUIA Ad
3.1.1.3 NADUABIUAIVUIA 7.5 x 10.2 x 5.0 IBUALIAT
3.1.1.4 Wiiuvwadn 1wes 0

3.1.1.5 Luvee

3.1.2 Mfudies
T -ﬂ ad 9 [~ Y ad o ' o
quitniiiuteyamsifumnnyuddeiiquauysann 6 ma Tavueenitly
=] = o
3.12.1 AR NudeyatngunnurIuAT Tuvaaanseie ANLBIIEN 1A
fiugs wasumns wazwalszng 59u 31 Tsaifou Simdanziimaluaduneiiios suno
J o (=) o o o 1 o
thu s uazduneuirens 3au 10 TsaFou sswdaaynssmsluvaduneuiste sune
¢ =
VIIENT9 1azBUNoUIana 1 19 133U n1Ana195IWNINNA 60 1330
@ g 9 & o LY = ° 1 =
3.1.2.2 manziuan udeyansaniameouys luduneviwem s 3 Tssisou
o < { o v o =4 ° ° o
3123 mangiueen Nudeyaidmiatuny’ ludunoiies suneuzuiy gune
a o ' 1 o a
wAraIng Sunevinlna uazdunounandan 39 20 15sisou
o o { o W 1 o °
3124 maaziueen@ounile nudeyaisiniaveuuny luduneiies sune
~ o 9 i o ¥ =
nuediie sunethuld uazdunethura 52u 6 1390y
¥y 8 9 o o o o A o 1 ° =
3.1.25 mald udeyaiisimiaguns luduneiios sunoviuey uazduneilzio
591 4 T5al50u

< o = i o ° 1= °
3.12.6 mamile iudeyandaniadeslni ludunoiios sunemisu nagdune

=] =1
ABUAZINA 53U 4 133i30U

a Ao g g s o a
s Tsaeuimhmafudeyalumsdummuyudiiuiom 97 Tasiou

3.1.3 FEmannemathanyud
o A a 4 9 d ] o aa
sufivnumsdszamnuveeygalssdoudeduny assemadhumuyudamitues

Rassami and Soonwera (2012) ﬁeﬁlmsmqwnmmwrfu"mmﬂ‘%m Auno wﬁ'mﬁﬂunm 5
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o

o o ' 1 o a & =] o
Wi udadiude fseu uazlvveumyudnisianilsdanieres deduilummyud

' laaa ' i o
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3.2.1 MIANEIMIFuUGIHIN
3.2.1.1 gunsel

D uyedihmssnswendimiacnen 6 Samdaludszmainedae
Fmsqu Aomayaunfi ngunmmumiuns veuunu Sumfi doaln uazequws

2) lonTaueanesod 70%

3) vaa'louen (Vial) vuna 2 Tadans (g9 3.6 ¥u. uazndi 1.1 a)

4) gunsaiiialad 18uAuAUIAITY (Canada balsam) YAY o
wina'lasifauazurudla (Cover slip) tazhwundovusudaclad

5) ndesqanssminines louInsaTny (Stereomicroscope); Olympus 4 SZ 30

6) ﬁ’anau%’au (Hot air oven)

o = o a <
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322 msAnumetaluena
3221 gunsal
1) N3ZA1Y FTA (FTA Card; Whatman") uazqﬂﬂiﬂfﬁm%’ﬁﬁfh’fﬁnﬁumiﬁfjwé
2) ¥aDANAADIVUIA 0.2 UAZ 0.5 anans
3) TuladaTusia (Auto pipette)
4) 1n3esnunuguvgiluvasanaasauuuds (Dry bath incubator); §u
AccuBlock ™ Digital Dry Baths 158N Labnet International
5) m‘%muﬁummzmu (Vortex mixer)
6) m‘%"mﬂum"im (Microcentrifuge); Hettich ‘i U Mikro 22R
7) Lﬂ%ﬂuﬁulﬁmmﬁﬁ ﬁ'u‘qﬂssu (Themal cycle mechine); Eppendorf
8) wirpaFaiminaesdumie (Compact precision scale)
9) i3 psnenesnugnIsudionszualiih (Gel electrophoresis systems)
10) 13 996100 TSI ZH A5WUENTTY (Gel documentation); Genesnap
3.2.2.2 A1l
1) @13aga10 FTA purification reagent
2) TE Buffer
3) Mix dNTPs
4) 'lwsted CytbF1, CytbR1 (Raoult ef al. 2008)
5) Taq DNA polymerase
6) 1naus e n'leoou (Deionized water)
7 mi’u (Agarose gel)
8) ABUIONATFIU (DNA Marker) Y119 100 bp
9) fdow (dye)
10) 1onBiAeou Tus U@ (ethidium bromide)
3223 FEnnduivaumsdanumainnaiemanugnssylaslfimadinsedy
Tuiana
1) MIAUAIDLN
Hudretuuysdiru@dsidumsinudledialumsinyimedugiuinenin 1s
Tsafoulu 6 $awia Taodonldimunud 1 dudludredudenislsaFoulumsfinm

o o ) ~ = 4
2) mavhiet e lunszay FTA 1Husgns
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sinFenaRIMINyEaIUunsEaY FTA  nasninuuddos 1ildudannndi 45 i
w £ ' o a aa da w1 ad
waaniu1Funaman (Punch) ¥u1A 0.2 HaAGAT 1912NTEATY FTA NUAIDYINVBIAIOUID
A’ a an o = . .
myydaslunasanaasslasaouina 0.2 Haddns WmsiAnazaw FTA purification
reagent $117u 125 T Tnsdnsiigaumgiifeaszana 5 wifl niewhimsnaylasmsfanaoa
J - %' = -] = o = H’
IazgAMINe ¥91Bn 1 seu yhmsiumsazaiw TE Buffer 10w 125 Tulnsdas i
a = ° =1 r-? o %’ = g: Qs g& °
gamgiies s wifindewhinisfanaen uazgamsne yig1dn 1 A3 naanINUIIMaeA
1 | - A
naaosldinsesnrugugungiilunasananouunde e 1insza1y FTA uds ssanw s-
= L] ' n’J |
10 Wi uaziudhgnszuaumsvude 1l
A ad a aa 4
3) maiufSinaddwedumatiniyens
vmaeanaaesiiinszay FTA ikunszuaumsiiduds dun@umanidsmm
3.1 uazsriudunseuiinSnamsiugnssuluanizainee 3.2

{ o

M5ef 3.1 Vunamsaiiiduaulszneulumaiafiders

s sazawily W3mnas (lulasans)
1X PCR buffer 2.5
MixdNTP (200 1uTnsTua) 4
Forward primer 1

-CytbF1 (5' GAG CGA CTG TAA TTA CTA ATC 3°)
Reverse primer 1
-CytbR1 (5° CAA CAA AAT TAT CCG GGT CC 3°)
Taq DNA polymerase (1 gﬁﬂ) 0.2

o
Wnausgnilseeinlessy 16.3

PSmnassau 25
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Funou gamgieimwaiien)  nAINN)  SMIUTEY
Initial denaturation 95 5 1
Denaturation %4 1.5

Annealing 45 1 35
Extension 72 3

Final extension 72 5 1

5) M3 LENULIATDIAIDUIBAIMATIA Agarose gel electrophoresis
o ) @ o 1
idunmidudu 1 efiFudihmswiondaonsozm Isalumsazmedilnles TBE 1d
A o o e g ] 4
asluindesuunasiugnssudonszua i ihdredrdiduenmiumsiudinams
a o a ¥ - 1
yugnssu 3 TuTasdas naududden 1 lulnsdas uaztinlsiminleseu 1 TuTnsdas lalu
1 ' ' o ' 4 1 1 £
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> 1 :: _- o
wiwmmhnhuduuiidoudmsazasontifon Tus ludlasnaeumelduasdanlale
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° a £
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a15a¥a10 PCR buffer $11471 500 lulnsdas lunasanaaesviia 1.5 adaas asazaw
600 13 1ndns7 1814 1unaen Column YimstumIssiinnuiia 7,800 30U Ngaungil 4 03
= d = & o ) U [
wadoa a1 19 uazmensne vasnniuyiims laasazaiw PCR buffer 914U
500 'luTnsdans imsdumdssfinnuda 7,800 sou figauvgii 4 esruwaided Wuna 1
& 3 a by ' ° a
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° 4 4 & o - a - o =
ymstumIsanianuia 7,800 50U Ngamail 4 ssrnwaidoa Wwnaud 1 1 wasmas
2 ° 4 4 o o a P a o -
N1 uazshmsumIananuEa 7,800 seu Nguvgil 4 seraiion 1unau 1 Win an
A g‘ L] o 4 - ! =)
witnse uazih lszimemsazaoriivo$ Tav19in3 esnauqueunail (incubator) NguIMgil
37 perwaimeaifunaii 5 uii shmsihuasansesdlusinvasanaasudnlildlu
vavanaasslniiuing 1.5 Tadans uazlda s Elution buffer (AWM ILNAgUNYIH 65 83
] ° a ° 4 1 4 =
waioaiiuna 5-10 1) $1uau 50 TuTasdns uazhmstumiosiinaiEa 7,800 sou #
- e a L4 o
quuqil 4 e UFTUN nmhnhadueuignialdlivihmsunvuiavesdiduiedan

MAHA Agarose gel electrophoresis
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33.1.1 gUnsal
) dwayulns 10 ¥iia (nugiFos 9 828 azderlde ya Tna wznga
w1 wziles uazduva)
2) uranmiia @W° 0.6% wiv; uitmlofiod uuyurlanesa e
21/7 ¥a] 6 D.1ABUAABITEY A.HAA ©.819NN 1. UNUTIT)
3) WAy ug
4) nrzgamIndmIvsfummyud
5) NABINATARNYUIA TX10XS IBUAIAT
6) Wi
a =3
7) AUALYUIALGN
8) MMUNAADIVUIAKIFGUINANT 5 IFURINAT
9) ndoamaaes 1o lulasalay
10) ﬂizm‘snimmﬂg 1
11) YnlanwuonTusia
v
12) H1N504
A 4
13) gUnsai Inemeansoun
3.3.1.2 MIAToNLTNWayU WS
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e _ d
2% Immersion Test (11NN 3.3)
L4
ﬁm%’umwﬂamﬁﬁmm?ﬁmwm Soonwera (2004) 11a¥ Gallardo et al. (2012) Taoa
U d i . A a
HHUNINARDAUUUGNaNYIM (CRD - Completely randomized design) PFINAA0Y 12 9
= N a 2 ' e & o W o
NAanY 1Avll negative control fieuilar uag positive control ABUFUYN VAN INYBY carbaryl
' a 4 ] ' o v A o
0.6% wiv lundazdanaaesd 10 51 uaazniionaasslfinuypg 10 @2 FUMINAADI HAY
=] o d o o - ' o o
msAususmmuyeinndminGoululsdoudng luvaaianiss namna udah
o tY a o - o o W e o o
nauvesdfiamsnielu 30 uii Tavsaudu fommuyedntivinaanuenvesdidilszinm
¥ 1 -

20 fladwes Swaudsyina 12,000 @ nasnninldtilagauuyurazsiiaysuna 300
a o 5 a o o 3 o a
luTasaas asuumINyye 910U 30 Surimstumuyedaslusiunanesiisesdan

1 4 1 - Q@ Q’I o
nszapnsesnvealal 100 lulasdas ndannihmstuiinkamanoveunuypdly
] ' o = ar z
LAMIeNARBINEINTINATO 10, 15, 30 taz 60 u1H dmFumsnaseufiouiivunaly
) 1 ) o 1 g 1 o @
positive 11A¥ negative control mmummﬂnmwummnmﬁuatm%’s’uuﬂm H‘i'ammumﬁm
= o a
muyEdnamaall (ruyniuiie) unuuyyayu Ins Taonuadafun1snIsuaun
wyud1935909 Campli er al. (2012) Apazdoshinumuadoulnamousn (1w N 1aw)
' a o ¥ - d o Y
sazmelusneme Geuumadueims) uasihdeyamdnsizianuuililiou fszauainy
Aotumeaaaszay 0.05 uazouiouauuana19uAazI5A8 Duncan’s new Multiple
Range Test (DMRT) 1ag¥1ms A5 12HA LT,
33.1.5 nimagoulszansnmuesmuyasu Inslumstlesfumdammyuddon
3% Filter Paper Contact (mwﬁ 3.4)
~ 3 | .
dwmsunsnaaeatliinuITN15v04 Shrivastava ef al. (2010) 1A Rassami and Soonwera
(2013a) TAo¥IA1I 1Y NARBILUUFNANYIS] (CRD — Completely randomized design)
a A P ¥ ] o -
fidamaane 10 FanAael uazil negative control ABY A1 T T positive control fi0 carbaryl
' 2 P 2 ' 1 o & d
0.6% wiv Tuudazdmanosd 10 4 udazmizonanesldimiuyud 100 @ iy ldon@n
v = A d d o =& [ ol o &
ni3oufilumuyed duiiums Tasdamuyudnivinannuevesdiialszunm 2.0
a s Qe o Qe 1 = o X
fadwas wazldtilauuuda TuiAnsausuyuaazyiia  postsitive control AT negative
control AUITUTL 0.25 HadAASABAITIUFUALAT (ml/em®) 1dN5ZATVNTOI Whatman No.1
| L) L =y a 1 o 4
fimslusnmeassvaduriiguinms 5.0 wudnms g 1.2 wufines ninuuldiiudom
Wurfmm11qmuunszmyﬂsm“luminzmuﬂﬂamnﬁaiﬁ’mmquﬁﬁuﬁ'ﬁumnmmﬁm
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332 msanuwaveswayminslumstlesiumdammnudivermaiing
3.3.2.1 gUnsal
1) wruyiyeayulng 4 viia Aousuyazdlde usuyuenga usuyuzey
wazuvuydhite
2) upuymsuiia (@10 0.6% wiv)
3) AUUNYUUIA 32x70 IBUANAT
4) ¥ITAUN
5) azn¥maa@n
6) F1v17114
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aufiunis Taodadenlsadousiuan 3 TssSouludimdadunys luudazlseGou
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1 = ' { o o P 1
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AN ARAD 0.4240.02 Wu.dvenT 3 Ydes Tanuntraunde 0.55:0.04 W, AWEIARTY
0.46£0.05 W, AauRosl 71801 Tanuntramas 0.91£0.08 uy. Tame1URRY 1.80£0.13
. 1AM Taus NIRAY 2.68+0.17 w.
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AU 0.43£0.02 wy. dauteadl 7 U8es Tanunfraunie 0.70£0.05 wa.o1RTY 1.34£0.05 131,
uazANEIEINA TAUTIMINGY 2.16£0.08 A1, f?m%'m‘fmgm?nuwmmmqwfmmﬁu lsng
MUIATIANUIIIREY 0.32£0.03 wu.dauall 1 1dee Tanunfraniv 0.36:0.01 . i
AMUIUREY 0.41£0.03 uu.AmenT 3 140 Hinnuniunie 0.54£0.05 1y, AWLIARTY
0.4520.04 . dauiesdl 7 U0 Tanundunds 0.90:0.10 uu. FAme1IRAY 1.75£0.019
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ZDe

guneuem Taniamgauys Tsssoun 1 PINMIANYIANYULNNTUFIUINGIVOUN
wuﬁmﬂpﬁ’1]ﬁﬂ;]im“ﬂymwmﬁmﬂﬁmmanmﬁn 0.30+0.02 13, AUH2% 1 Udea Uaw
v P P 0 = % P =
AN el 03540.01 Y. TANE1 0.40£0.03 W, dauend 3 Ydes Hanuniunie
0.534£0.041/3). B1URAY 0.4440.03 3. dausiosll 7 Udes innundiante 0.7540.05 w817
MR 1.380.100%. HAZANUYIIEIAI 1AUIINRDY 2.2240.13 . TNTUTUFIUINDIVOUM
o P ] a P ' v o y P 9 =
uywdmeie U51n)3muiaiin e unay 0.28£0.02 uu.dauvIl 1 1d04 Uanundnamae
0.374£0.01 Y. $IA1N1RTY 0.44+0.03 V. AuoNT 3 Ude Ianundrande 0.59+0.03 uu.
ANUEIRTY 0.46£0.04 WY, AUl 7 Udee Hanunhande 1.00£0.09 wy. AN
NRY 1.94+0.10 3. HAZANUBIAN IABTIVNDY 2.83+0.13 Wil
gunevuem taniamayouys 1sdiouil 2 iamsAnuanyazndugIuINeIveum
o 9 1o | a J @ o =1
uyudiner U5 nghdnsaizyosmuiaiinnueranio 0.34x0.02 wu. dauvadl 1 Udes finny
A%19mAY 0.34£0.01 WY, IANET 0.41£0.02 W, aauendl 3 Udes Hanuntunde
0.54+0.033/%. B1URAY 0.43£0.04 W, dIUN0Y 7 Udee Tanuniunde 0.74+0.06 U3.812
MAY 1.47+0. 1103, BAZANNEIE1A TAUTIMNNETY 2.32+0.11 V3. TIMTUTUFIUINGIVOUN)
i = ' a & ' o -t a
wyudmAlio 151 11u0lanue1nay 0.34:£0.02 WA 1 1d049 Tanuniamae
0.37+0.01 3. TR MVEIANY 0.42+0.02 wu.duend 3 Udes Tanunaunde 0.61£0.03 vy,
AMVEIURAY 0.57+0.09 W, dIuUTesd 7 Udos anundunde 1.03£0.06 Wy, AL
NAY 2.01£0.12 Y. LASANVYIIAINI 1AUTINRAY 3.00+0.11 U,
sunomuzn tardamgauys 15950ui 3 11nMSANYIANYUSNNTUFIUINGIVDU
'3 " e =1 4 1 Y- =)
uypdmed Usinghdnyuzveuiainnuerune 0.32+0.03 un. dauriadl 1 Udes Tanw
n1UnAY 0.34£0.01 W, TAMUEI7 0.39+0.02 Wy, aauend 3 Udes Hanundunae
0.49+0.023. 81URNDY 0.44+0.02 Y. AIUN03H 7 Ydee IANun1undy 0.68£0.06 UN.812
NG 1.33£0.0003. HAZANNONIAIAI 1AUTINRDY 2.16+0.11 WY, MTUFUFIUINGIVOUN)
wywdimanile Usingmuiaiinnuenaimie 0.31£0.03 un.dwall 1 Ydes Ianundande
0.36+0.02 3. TAMUEIARAY 0.42+0.03 Wu.auendl 3 Udod anuniunde 0.58+£0.03 wu.
AMVBIANTY 0.51+0.09 Hu. dauneell 7 Udes Tanunumae 0.93£0.09 Wy, AN

DAY 1.94+0.16 L. HAZANNBIFIAI 1ABTINRAY 2.87+0.19 VY.
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R INTA Ry, 2t

sunothu'li Sandaveuunu sinmsAndnyaznduguineveunyudiner
Usinghdnuaizueamuaniinnuenune 034003 . dauadl 1 Ydos famunhamis
0.34+0.01 3. A1 0.41£0.03 W, davend) 3 UAes Taundrauntio 0.49£0.03 uy. 11
30 0.45£0.04 w1, dauRessl 7 Udee finnunfraunde 0.7140.04 13,810 RY 1.3820.06 1.
uazAmEadRa Taesmnay 2.240.10 vy, dmudugninsweumuyudinade Using
ImuaeiAuEIIRaY 0.32£0.03 wu.dwal 1 Ydes innwnthande 036£0.02 wu. T
AMUBIIRAY 0.43£0.04 W damend) 3 Yes Tarmniunie 0.53£0.04 w. ANWIARTY
0.450.04 ux. dmuResll 7 Ues Sanuntuniio 0.87:0.08 wu. Sarmerunde 1.72+0.21
Wu. 1AZANNEIAIAR AU INNTY 2.60+0.26 3.

suneiies Sandaveuudu vinnsAndnyaznaduguIneve iy udiwea
Usngdnuazuesuaaiinnumamie 0.31£0.02 uu. daurall 1 Udes famunhamde
0.33£0.01 1y $ANU17 0.41£0.04 . Amendl 3 Udes Tanuntrande 0.49:0.02 ua. 012
AU 0.41£0.04 1. dauieail 7 Udea Hanundhands 0.67:0.03 ¥N.U1UREY 1.26£0.11 1.
HazANNEIAA TAssmnAy 2.08+0.15 wy. dmfudugiuinewoumuypdimeiis 1sng
Imualinue1m a0 0.32£0.02 @l 1 Y8es fanunthanie 0.36£0.03 ww. §
ANUIARED 0.420.04 Y. FIENT 3 UADe TANunTIauRde 0.53£0.04 W, AWM ARAY
0.4240.05 Wy, dutesdl 7 Y8es Snnwnthande 0.810.07 wu. finnmerunde 1.71£0.17
wy. azANueIdAa laus I ae 2.55£0.21 1.

sunenuediie Saimiavouunu namsAnudnumznduguIneve iy udinar
Usng dnymzoamuIniinnueamae 0.32£0.02 wu. dawall 1 Udes finnwntande
0.33£0.02 1. HiA2100717 0.39+£0.03 1. dauendl 3 Udee Tanuntaunde 0.48£0.02 uy. o1
A0 0.42+0.03 uy. dauResil 71809 Hanuntrauniv 0.67£0.04 11.01ARTY 1.330.06 .
HAZANWEIS IR TABT AR 2.14£0.09 1. dmfudauginoweanysdineie Using
Jmuraiinauerunds 0332002 uu.daniafl 1 Udes fanwntunie 0.35:0.01 W,
AT AREY 0.42+0.04 uu.damend 3 Ues Hnnwntramie 0.52£0.03 uu. AEIIREY
0.42£0.04 w1, daudteell 7 1dee fanunthaniv 0.85£0.07 uu. innue1IREy 1.75£0.15

WY, 1AZANNEIRIN TAUTINRAY 2.60+0.17 V.
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gUnoIIAYAINY TINIATUNYS sinnsAnEdnEaE Mg INe I UM YU OmAr
1Jﬂngiﬁnﬂmwawmﬂimmunmﬁu 0.34£0.03 . dawrfail 1 Y&es Banmntramde
0.34£0,01 H3. HAWE17 0.420.03 uy. davendl 3 Udes Tanwnhaniio 0.50£0.03 1. 412
{30 0.45£0.03 Wy, dauReadl 7 Udes Hnnuntunde 0.7240.07 un.o1anfs 141£0.07 wy.
wazANuEEE Tausmindy 2.2820.11 uy. dwmfudugniinoweamuyudinaie Using
S muaAlin U uREY 0342002 u.dauail 1 Ydes darwnfranie 0372001 wu. T
AINUTIRED 0.45£0.03 W duend 3 Udea Tanununde 0.56£0.04 w. AIMEIARAD
0.48£0.04 Wi, drustesil 7 Udee Hnnunande 0.92:0.09 wu. SamL1RGY 1.89£0.19
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sunomlmi Sandasuny vinmsdnudnyuznedugiuinoveaniuysdined
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wazanueIdIRalaesnte 22420.11  ww. dmuduguinewesmuyudimaile
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Usingdnsarvemuaainimuerimie 0.34:0.02 wy. dauiadl 1 Udes Hanunhanie
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IMUIATANUIIIRED 0.33£0.02 wu.dall 1 1dee Tanuntunie 0362001 wu. I
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Yamia NI W2 () an (131, 93 (131 WA
(13, nda e adn e nhs e 1md
(13.)
NFANN 0.32 0.34 0.40 0.49 0.44 0.70 132 216
MYIUY3 0.32 0.34 0.40 0.52 0.4 0.72 139 223
YBULAY 0.32 0.33 0.40 0.49 0.43 0.68 132 215
TUNYY3 0.34 0.34 041 0.48 0.45 0.72 141 227
PUNT 0.34 0.34 0.41 0.49 0.44 0.71 139 224
ol 031 035 0.41 0.53 0.46 0.69 137 224
mAy 0324001 034001 0412001 050£0.02 044:001 0.70£0.01 13740.04 2.220.05
i 4.21 AV I LY Edmemiinn 6 Saindaludszmaing
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AFUNN 0.31 0.36 0.42 0.55 0.46 0.92 1.81 270
MRYIUY3 031 0.37 0.43 0.59 0.51 0.98 196 290
VYouUAY 0.32 0.36 0.42 0.52 0.43 0.84 173 258
umjs 0.34 0.36 0.44 0.54 0.47 0.92 1.88 279
YUNS 0.33 0.36 0.43 0.55 0.45 0.91 192 280
woe v 030 0.38 0.44 0.56 0.45 0.89 185 274

m%llu 0.32+£0.01 0.37+0.01 0.43+£0.01 0.55+0.02 0.46:0.03 0.91+0.05 1.86+0.08
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1 fednfnidonilalseFon sndungannumuasiidnuiu 4 o013 1INMINUAIBYN
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UUNIZANY FTA (FTA Card) Tasvhuvmuyuinuaauunszay FTA uasih Idaidueuy
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nszamuigns Werh luiuSina@idweluuinu oy b Tavldinsimes CytbF, iU CytbR,
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4.2.2.1 anuduiumaiugnssuveanyudluom Cyrb

SnseimanudiuEmaTugnssunnd g To lndveadodrefifu 14
$1UU 19 @29813A VMR (Body louse; Pediculus humanus humanus) $11474 12 #7067
Lmzmmumf (Head louse; Pediculus humanus capitis) U5 A20814 ﬁhlﬁﬁ'lﬁ‘ﬂﬁ?ﬂﬁiﬂllﬂﬁ
mmﬂﬁmﬁ‘aua NCBI (National Center for Biotechnology Information) 1AY3 ULETGIL
Accession mumber voumidwauaaluanedi 421 Wemanuduiuiluglves
phylogenetic tree @20 T11)3UN5Y BioEdit, ClustalX uaz Phylip Taglumsviunugiinans
anudiuimatugnssu Idhnsdannunavesguaiaetamde 203 gualifvunad
whiugnaiaie I TUsunshmsinneianuuandnlunstead v luvnann
g1amBue My °r|a“'qinm?uﬁaﬁw"ﬂynﬁ"lﬁ'mﬁ%’nﬁ']u phylogenetic tree FIHANIIN
anudunuimaiugnIsuveanuyudluuinu oy b Auldsunsy MEGA 6 inszvday
Neighbor joining 118% Bootstrap 11111 1,000 wuhdedafifuludszmalnefinnuuandis
nandEnnUszmade uanigemio wwu e uatinumiloudumiuyed
snduifios 1 @roghannamsadealmiffianumiousumdiia venonildanudum
wypdidy 18 ludsamaneaunsausnnumdendiu 2 ngu Taonguusniisiuam 13
#2061 ADMIUYHINNATUNN 1-3 YUNT 1-3 vouunw 1-3 SuNY3 1-3 uaznigaus 3 uaz
nquitresfisuau 6 Aao61 AommypdnnFoslmi 13 My 13 uazngunw 4 uaz
waaslifitudunyudlunguiiaesiinnulndIasummyusiithdoyau11n GenBank

MR IINYE lunguusn (Mwi 4.4)
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ﬂ'l'!‘N;l 4,22 LEANTIWATIDUA Accession number YDIHINYBY uammmmﬁmﬂaqammn

GenBank

Accession Type Country
AY 696026 P. h. humanus USA
AY 696027 P. h. humanus USA
AY 696028 P. h. humanus USA
AY696029 P. h. humanus USA
AY696031 P. h. humanus Canada
AY696032 P. h. humanus Canada
AY696033 P. h. humanus Canada
AY 696034 P. h. humanus Canada
AY696036 P. h. humanus Canada
AY696037 P. h. humanus Canada
AY 696038 P. h. humanus USA
AY 696042 P. h. humanus Yemen
KC685783 P. h. capitis -
KC685775 P. h. capitis -
JF694400 P. h. capitis -
JF694393 P. h. capitis -
KJ850931 P. h. capitis -
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AY696029 Pediculus humanus humanus USA
_J_r—_ AY696038 Pediculus humanus humanus USA

L AY696028 Pediculus humanus humanus ysa
6 AY696027 Pediculus humanus humanus USA
AY696026Pediculus humanus humanus USA
90 AY696042Pediculus humanus humanus Yemen
AY696031 Pediculus humanus humanus Canada
AY696032Pediculus humanus humanus Canada
100/ B89 AY696033 Pediculus humanus humanus Canada
AY696034 Pediculus humanus humanus Canada
AY696036 Pediculus humanus humanus Canada
= AY696037 Pediculus humanus humanus Canada
90 Chiangmait
T KC685783 Pediculus humanus capitis
8 | KCO8S775 Pediculus humanus capitis
—— JF694400 Pediculus humanus capitis
JF694393 Pediculus humanus capitis
99| —— Chiangmai2
Chiangmai3
& — Kanchanaburi2

Bangkokd
e KJ850931 Pediculus humanus capitis
Iéanclllaﬂ?bum
angko
— Bangkok3
100 — Chumphon3
Chumphon1
- Iéhonta%n
angko
100 Khonkaen2
100 Khonkaen3
87 Chanthaburit

Chanthaburi2
—— Chanthaburi3

Chumphon2
™ Kanchanaburi3

NN 4.4 LTAI Dendrogram YBINGUAIBG 1M INYBETLUsZInA Inuifsududeyamidia’

ua:mmqm‘fﬂm GenBank
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wonaniidodmasimanudntuimatugnssuvesdaniiaia 19 #eteiy
fethammnudyiia A, B uag C Aty uazinialas Raoult er al. (2008) (M131971 4.23) Wuh
w18 ludsemalnenguitreafinnumilousummyudyiia A, B uaz fufuly
Uszmaeoaasiae diusa faduaus v Saauea eomaside Tsqine 0% loils uaz
witha udliamnsassy 1ddusiia A, B wie ¢ 18 dmfummnudiiy el szmendu

4 1 U i ar
WIAHUNAIMUANAIINNNTINGUNTDY (AINN 4.5)

M15197 4.23 HAALTIWDLIBYA Accession number VDUV MYHIFTA A, B uag C Midoyamn

911 Genbank
Accession Country Type
AY59007 Australia A
AY590014 France
AY590005 New Zealand A
AY590001 Iran A
AY590021 China A
AY590022 China A
AY695977 Philippines A
AY695978 Philiippines A
AY590025 Australia B
AY590026 Australia B
AY590024 Australia B
AY590028 Australia B
AY239288 Portugal B
AY316752 Ethiopia C
AY590040 Nepal C
AY590041 Nepal C
AY590039 Nepal i
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AY695977 Haplotype A Philippines
L AYS90021 Haplotype A Ching
- AY590023 Haplotype A Israel
AY590001 Haplotype A Iran
——— AY500005 Haplotype A New Zealand

AY590007 Haplotype A Australia
L AY590014 Haplotype A France
AY695978 Haplotype A Philippines
AY590022 Haplotype A China
AY590025 Haplotype B Australia
AY590026 Haplotype B Australia

100 " AY590024 Haplotype B Australia
i AY590028 Haplotype B Australia
AY239288 Haplotype B Portugal

— AY316752 Haplotype C Ethiopia
— AY590041 Haplotype C Nepal
S — AY50030 Haplotype € Nepal
75— AY590040 Haplotype C Nepal
Kanchanaburit
Chiangmait
" %iangmafg
langmai
w Kanchanabur2
Bangkokd
66— Chumphon1
8 Chumphon3
100 Bangkok

100 Kanchanaburi3
59— Chumphon2
100 Bangkok?2
Khonkaen?2
Khonkaen3
» Chanthaburit
Chanthaburi2
Chanthaburi3

ﬂi L o 1 = s
NN 4.5 1aA9 Dendrogram ‘umnqumamammqmﬂuﬂizmﬁ'lﬂummmumm‘quﬁu

aglsema
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= o s d 9 2
4.3 msanmnmamdammuysdiadlnsmysadlns

= ¥ @ o W £ a wa Vv ad
4.3.1 msanmmavesraymyInslumsesiumdamuyudlufesl jiiimidiu7s
Immersion test
< = & da A a |a a [a
HamMInanealua13199 4.24 (MA 4.6) Aonavesuyuy Tnu§ies U9 ALa azaelds wa
e ugnga vz wziles uazdudadensaeveunuypdlussuznmangiulag wans
¥ o a = o et Y ad =) o
naasslangmdansnaass 10 i uruy InvgiFoelinadngalumsnanoslavingh
@
T inuyudno 52.041.89% seeaaunfousuy Ina usuyuevuuazuruydiae laviinah
Timmywdate 37.0+13.37, 36+3.39 LAz 20.0£7.94% dmfunsuyasalas uruyya uwuy
39 uaznruyuzdoalinam Idiuyudaiudndooiniy 1048.16, 1046.66, 7+6.74 uag
143.39% audidy dmfuusuyald usyuznga uazmsnaasauFouifioy TaolSusmyms

viialufinademsmevounysd dmiunaminaassii 15 JunfinuTwsuyyaldwans

]
= o

naaosdngatinai Ifimuyudaie 99.0£3.16% sesnanfensuyInugiFes usuylna
o
= = s = é S o
urNyAzaa urunTe sz usyduia uruyuziles unsuyuyuengadalina
I uyuiaie 88.0+2.98, 88.0+12.29, 82.0+23.47, 77.048.23, 68.0£2.49, 60.0+8.16,
53.0£20.57% WA 31.0£15.3% muday dmTuusuyi/a uazmsnaasufFeuiouyTaoly
uranafuita iiwadenismeveaniuysd  dauwanisnaassluna 30 3 Ysngh
a A o 9 o =t 9 g @& o
usnynnsiatinarhIimuyedaie 100% wazmsnaasufFouioy Taglsusuymiviaall
navi Iy pdae 34.0£5.16% dmiuwanmsnaaeelunal 60 Juinaminaasdlsing
Tuymnaiia uagminaasuFoudiouTaslFusuymiuid alnam Ifimuywdats 100%
' =] d = 1 @ aa °
aths lsfimunilonfFouifiouan LT, (median lethal time) Aninaivainisnaassiiinailfin
o & & ' ) 9 ad - a a
wyndae luas i tlawudusuy Inugiresvinadngalumanaasslasiini LT, 9.8 0
sesasuIAusuyya uruy Ina uruyuzvn usuyasdalds nsuyduaa uruyle usuy
- -] - 1 -3 d.y
wzilos uruyuznga uazuyunala Tasiinn LT, ASH 11.17, 11.30, 11.83, 13.14, 13.34, 13.62,
14.97, 16.68 uag 22.38 Iiinuddy daumsnaasafiouiionTaelfusuynisuialia
LT,, 11171 32.41 3u1fi
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Y = d a d @
3131 4.24 paveauvamyiivayuIns 10 ¥ila uazusyMITTTadeMIMBYBINIYEE 1A

a = 9y a oa o .
MINARDY 10, 15, 30 1A 60 1UM 1uﬁﬂ11ﬂ‘riil<1ﬂgﬂﬂﬂ‘liﬁ"w’lﬁ Immersion test

BHAVDWLBUY sasmsmemasmuyue (%) = SD L,
10 Tu¥ 15 Ui 30 I (uh)
(Aga-Agega)
Tnugidoa (4. sinensis) 52.0+1.89a  88.042.98b 100a 9.80
(9.14-10.46)
44 (Z. officinale) 7.046.74d  77.0+8.23cd 100a 13.62

(12.59-14.63)

AUa (. retrofractum) Oe Oh 100a 22.38
(21.82-22.94)

Azaeas (4v. bilimbi) ~ 10.048.16d  82.0+23.47bc 100a 13.14
(12.58-13.70)

Wa (P. betle) 10.0£6.66d 99.043.16a 100a 11.17
(10.05-12.15)

"lwa (Z. cassumunar) 37.0+£13.37b  88.0+£12.29b 100a 11.30
(10.74-11.85)

¥n3a (C. hystrix) Oe 31.0+15.23g 100a 16.68
(16.12-17.23)

WEVW (T indica) 36.0+3.39b 68.0+2.49de 100a 11.83

(11.14-12.52)

weifloq (4v. carambola) ~ 1.0+3.16e  53.0+20.57f 100a 14.97
(14.47-15.47)
#1139 (C. japonica) 20.0£7.94c  60.0+8.16ef 100a 13.34
(12.84-14.03)
mMinaasulivunioy Oe Oh 34.045.16b 32.41
(I viTa; awv®) (31.16-33.73)
mMinaasafisuioy Oe Oh Oc .
()
CV (%) 41.22 20.88 2.82

TR A R e T
Vannvamunaolunasiawmdadiedsnusmioud Tuuanandumsadanszauanilill1d 95% Tas3s DMRT

, > = . & A
¥ LT,, = Lethal Time; nawmdamsnaaeaiivhlfimunudmonsnimiia
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B 0oi
B 5w
) Wi
TR

¥HAVD YUY

MR 4.6 wovoauvuyayulng 10 ¥ila uazuruyasuia (MsnaasslSouimow)do

sd o ¢ aa .
wefiFuAnIIAIBYBUNINYYY A28 Immersion test
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432 msanwwaveanyuyaulwslumsUesiumdamugudludioanl §ifinide3s
Filter paper contact
= a - o = a a1 a a
Hamsnaaealum1319i 4.25 (M 4.7) Aewavoauuy Iny§ires 33 ALd azdslds ya
o
e wznga w1y wziles uazduin wan1IMARRIINgIIMAININATDA 0.5 UIT LBNY
TnuiFesldnaanigalumanaassTaoinai Idimiuyudaie 40.0£12.47% 309091170
wssyywg uwssy lwa nasyzany uazuvyazdadsTavinarih Idmayudans 36.0£11.54,
32.0413.33, 28.0£11.54 LA 20.049.42% A wy dmFuurunIe uruyAld uruyuenga
3 c‘l.' = d = =
uyuziles uruyduda msnaasulouiivy (uruymiviia) unzminaasufsouiioy
¥ 1 1 1 1 o ‘; =
ahuldan liiinademsmedemuyed dmiunanimanosii 1 winudwswy Inugides
¥ ad - o q ¥ s
urayya uyuy Ina vazuzuyuzvdnadngalumananeslasiinavi limiuyudaie
A a a ‘n‘v ) 2 A ] LY
100% soauNABuYNNAzdAs uruyduda uruyde uazusuyuzilos Falinaildim
WYHOAY 92.0£9.18, 92.0+7.8, 90.049.23 1A86.0+3.26% MWMAY dMTULFUWIENFA
- = - = ’9’ 1 1
uruwAld manaasulSouiion (wymiviie) uazmanansudisuiioy (il Tl
1 1 o 1 1
aReMIIERoMINYEY drunamInaaealunm 2 il Usinghusay Inugidos usuyya
a a : a Y 9 a
uwy Ina uyunuzrvy usuyazdalde usuyduia usuyde uazusuyuziledilyinad
ngalumsnaasalasyhlfimiuyudniy 100% seananfouruyuenga uBUWAYA wazms
nansufouiioy (ruyariuiia) Tnai Idimuyudaie 90.0£5.27, 88.0+16.19 uaz
' g u ] 1
86.0+7.77% AwdAy daumsnaassfFouiioy ahald)) lifinadenisasveaumuyud
daunamsnaaoalunmi 3 i wuhusuyisayu Insynsiainailfinuyudae
100% dmiumanaasafiouiioy miuiia) Inavh Idimuyudaie 90.0£9.42% dauns
5‘ 1 = ] 1 o3 A [
naaeudioudioy aihula) luiikademsasveuniuywd ed1alsnawiilonFeuioua
LT,, (Lethal Time) wuduwuyInuiFoslinadngalunsnaaeslaeiiai LT, 031 wii
o
soanaAouNyya wruy lwa usuyuzey uruyazd i nsuyduin uuyde usuy
4
vzifos uunuznga uazuyuyala Taslia1 LT, Adi 036, 0.41, 0.42, 0.51, 0.77, 0.89, 0.91,
162 uaz 1.65 wiamwdwy dmfuminaasaSeuiiouTaolfusuyniividaiiai LT,

AU 2.05 WIN
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i - d & 0 o o
M319N 4.25 navo sy AU Ins 10 ¥HALAZIYNYMTUITAABNIIABYDUNINYHY U

= Y a e oy
N1SNAADY 0.5, 1,2 Hag 3 Um °luﬁmw1v1mﬂgu¢|mi A2U70 filter paper contact

WHAYD LB Sasmsmeumaunuypd (%) = s LT, (W1#)
0.5 W 140 2 UM 33U (f"%’q“‘
AYaqR)

Tnufidos 40.0+12.47a 100a 100a 100a 0.31
(A. sinensis) (-1.74-0.51)
U9 Oe 90.0+9.23b 100a 100a 0.89
(Z. officinale) (0.67-1.12)
ala Oe Oe 88.0+16.19b 100a 1.65
(P. retrofractum) (1.53-1.74)
aznsag 20.0+9.42d  92.049.18b 100a 100a 0.51
(Av. bilimbi) (0.33-0.63)
na 36.0+11.54ab 100a 100a 100a 0.36
(P. betle) (0.06-0.50)
Ina 32.0+13.33bc 100a 100a 100a 0.41
(Z. cassumunar) (0.26-0.50)
ugnga 0e 0d 90.0+5.27b 100a 1.62
(C. hystrix) (1.51-1.71)
UER TR 28.0+11.54c 100a 100a 100a 0.42
(T. indica) (0.26-0.53)
uzios Oe 86.0+3.26¢ 100a 100a 0.91
(Av. carambola) (0.68-1.12)
&ivn Oe 92.0+7.8b 100a 100a 0.77
(C. japonica) (0.69-0.87)
mMinanssfsoumoy Oe od 86.0+7.77b  90.0+9.42b 2.05
uruymiuTia; a1n®) (1.95-2.06)
msnaaeudisuiioy Oe od 0Oc Oc ’
audy
CV (%) 58.28 7.10 5.51 2.71

TR | T IR P W R
Yavaunaohunasainmmdidaedasnsmioudu iuandadumaadanseduauiiu 14 95% Tne3% DMRT

v . o 4
LT,, = Lethal Time; I1ﬂ1“h§ﬂ1ﬁﬂﬂﬂﬂ@ﬂﬂ11‘m"'llJ'l*'H!fﬂ'lﬂﬂﬂﬂ§4“ﬁi
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N - Boswf
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) YHAVD YY)

M*“ " e wedal l‘lliﬂ b wh 77 iﬂa minia

4 a a -4
ﬂ‘lﬂﬁ 4.7 Nﬂﬂlﬂillﬁﬂnﬁﬂfﬁqu1w5 10 ¥UR ua:uwmms’mia ﬂﬂlﬂﬂil‘}mﬂﬂ’lﬁﬂ’lﬂﬂﬂﬂm'l

4 a
uywe A073% filter paper contact
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433 maanmnwavesmsayminslunsesiumdamuypiivermaiing
Han1sNAaealuAId 426 AewavosusuyAzAnlae usuyuenga uENNEYIN
u%nuﬁu'%ﬂ uazmsnaneaouiioy (uymiviia; 81Wl®) demsmoveslumuyud
¥aININAADY 1,2 1ag 3 wammﬂaaqﬂsmgimf'\”aﬂﬁwﬂam’lu')"uﬁ 1 uruyyuzn g
waangatnayi I limuypdae 97.7542.66% sosaunfsuruyasdala awuuﬁ"u‘%ﬁ uaz
wruyuzngadnai i limuyudae 94.84+4.83, 92.45:2.01 uAg 90.14+4.48% AMWAIAY
drumsnaasaouioy litnai W ldmuyedat dimsunanminaasmaininanes
Tuudt 2 uaz3 wudwsuyisaa Insnnyiiafinasih I ldmangudnie 100%  daums
naassFouieuiinarhlfiniuyudaie 63.75£12.28 uaz 75.2547.27% masmananedly
uft 2 uaz 3 auddy (i 4.8)
wanisnaneslumseii 427 fonavosruazalds usnyusnga usuyuzIY
swnuﬁuﬁﬂ wazmsnaasuouifioy (wuymiuiia; a1d®) demsasveamnud ni
MINARed 1, 2 Ay 3 Fu kamsnaaesngmdamananesludud 1 usuyuzviinarh
Imyudmouniiganiiny 98.47:0.98% sesannfouruyazialie uasmﬁn‘%ﬂ uay
uyyuengalnadh Ifimiuyudnie 91.33£20.67, 91.33+5.03 LAy 89.67+2.50% MWHIAY
daumsnaasuFouiouinah Idimuyudaie 0% dmfunanisnanealuiuii 2 uag3
wu'juwmgﬁwqu’lwsnnvﬁﬁﬁNaﬁﬂﬁmmuyﬁmuﬁ%«ﬂuﬂ 100% @ MIVN1INAADY
Wisuiieuiinayi Idim iy udaio 77.0£3.61 uaz 94.35+5.13% waaminaaesluiud 2 uag
3 AdAY (i 4.9)
wamsnaaealumsiei 428 fenaveauyazaslfs usiyuenga uryuzm
uwuyduse wazmananssfsuidioy Gauymiuiia; e®) lumsihlaszendn
winiou 150 aufidlumuyudvndamsnanes 1, 2 uag 3 Fu wansnaaeesngImdans
naaosluiui 1 usuyuzrwliliuadfiga SnahlddminGoumoninmadumuyud
Wiy 85.18£25.60% sesaaAeuTIdia usuyardeds unzimmuznga Snahliidn

o

v oumonnmaidiuimuypoiidy 81.48+23.12, 77.78+25.46 uay 47.61+8.24% MUAIAL
dmsuminaassSouiivy hinadensmedumuyed daunavesmananealuduil 2
wag 3 wudusuyira Twsynrtiadnavh ldidminG sumodhuvnud 100% dmiuns
naasuBvuioundimsnaaosluiui 2 uaz 3 Sravh Iimoidlumingud 24.0147.21 uae

73.33+46.18% MU AU (NWH 4.10)
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Y e ' ¢ w
m‘suﬁ 4.26 Nﬂ’l]ﬁ]\‘l&ﬁfﬁﬁﬁ‘ﬁﬁigu1“5!1ﬁ31!‘§1ﬁ:§ﬂ1'§‘U'I'iﬁ?lﬂﬂ'l'i%'lf]“llBx‘llhlm'llllg‘lelﬂﬂﬁﬁﬂ'li

=
naandluiuin 1,2 uay 3

1 d o
%ﬂ'lSFI'IU“UﬂQllill?ﬂﬂﬂg'lelﬂfl'lﬂﬂl‘lﬂ'liﬂﬂﬁﬂﬁ (M)

YHAVBILYUY
1 2 3
PGRIGE 94.84+4.83a" 100a 100a
(Av. Bilimbi)
uLNIA 90.14+4.48a 100a 100a
(C. hystrix)
YL 97.75+2.66a 100a 100a
(T. indica)
#iva 92.45+2.01a 100a 100a
(C. japonica)
nmsnaasfouiivy 0b 63.75+12.28b 75.25+7.27b
uauymsiuiia; a1Av®)
cv 8.54 10.04 4.32

™ " ¥ 4 o o o ' > aad o
Yduavmmdelunniiamdidedsnesmiloudu linanduduneadaniseauaruniiul1g 95% Tav3s DMRT
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100 -
0 - |’fui'| l’fui'z s
m-
n -
g 00 -
&
t N -
[
Sy
30 -
2N -
10 -
0 - yilavoumny

el A3 A fish e

a sd o P ' ¢ o
MNN 4.8 11T IHUANITAWNAVVD 1'[!!.11 m'Lgmmmmsnﬂﬁauﬁ"wuwmﬂuu'lwsua:u‘um]

d = [ §
A31130 (positive control) 1IN 1,2 uay 3



110

H = ' d o
M31eN 4.27 wavewruyAvayy Insuazuruyaivs ademsaeveunuyudndns

nAaealuIun 1,2 uaz 3

BHAVDILYNYY % NMIABYBAM WYY/ NAvMAINIINAAD (FU)
1 2 3
azaa1las 91.33+20.67b" 100 a 100 a

(Av. Bilimbi)

uznga 89.67+2.50c 100a 100 a
(C. hystrix)
TELTRH 98.47+0.98a 100 a 100 a
(T. indica)
#1uan 91.33+5.03b 100 a 100 a
(C. japonica)
minaneufiouiioy 0d 77.0+3.61b 94.33+5.13a

(upuynIsuiia; eWin®)

CV (%) 16.43 7.48 5.08

> e U d - o o v v " - aa
Vnavaundeluundafinnmddioiisnusmitoudu Tiuanddunadansesunuihi U1 95% Tav3s DMRT
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B i1
B il
o i3

%% N1IAY

yHAvBIYNY

Al unge A fitn afutia
= ¢ d o = ¢ w
Ml 49109 iFudnisamasye Ny uIndINsnagouA LI TWT nazuTY

151130 (positive control)
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MmN 428 sanmsmennmadumuyedveudnminGeundinnnsnaaoudouyuy

w"mﬁqu'lwma:uwumgm?a NAINITNAAD 1, 2 11ag 3 U

FUAVDILTUY saTImImeveauysd (%)na1lunsnanes (u)
1 2 3
azaslas 77.78+25.46b 100a 1002

(Av. bilimbi)

UTNIA 47.61+8.24¢ 100a 100a
(C. hystrix)
FERIRLY 85.18+25.60a 100a 100a
(T. indica)
#9a 81.48+23.12a 100a 100a
(C. japonica)
manaapafsuiioy od 24.01+7.21b 73.33+46.18b

uruymiuda; a1in®)

CV (%) 25.56 23.20 18.70

o P | L d o a fl v e an - o
Viavaunaohunmiinumdsdiemsassmilousu Miuandasumaadansyauanuiiu e 95% Tas3s DMRT
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i 4.10 waveausyayu msuazusuyasinsadenismedlumuywdveudmingou

WAINIINAADY 1,2 uag 3 U



Ui 5

a d a
JV1TUNANFIVEY

. o a - o
nnwanisAnyImanesluGesdugiuinowazdrTuanaveunmuyue (Pediculus
¥

@ o o ) L) '
humanus capitis De Geer) tazuuannisilosiumialaolFusuyayu Insiwhldnsnuh
o o = = -] & ¥ o
anyUzNNFug NI taza Tuanavesurmuypdnnus s 1dnnnalssme saumads

= 4 o a 4 o o e
nwdswamssziaveunuyrd luaminGousulssaufnuiinszualusanige

' ' 4 &2 ' 4 o ¥ 1 ¥ o '

pABIHDY FadenansznuAsgun v uaMinG suiued1suIn SIuNIFIn Yy
= o o ' a a = '
ayu InsnaeriacnsaunlFlumsivamuyudldodinlasads uazlimadunna

F o o = oo ¢ & 5 cf (- | -1 ]
m3lFmsmiamuyednnmaaiidansied Fawamsanu luadeiindaiudszifudieg

o

|

Zhe

5.1 wamsansanmsithumnudluinBeusziuiunlszanfnulusznalne

o < ¥ 2 o o
wamsAnuganmMatlumuyudluadiiiveninFouszdulszoudnw 1 - 6 ludszme
[ o o = 1w o = o o & o
Invein 8 Sanda 27 6une 97 TssiSou wuininiFoundjs umungud 20.4-55.4% vl emae
1 o é = ar =1 z A’ o -
Wiy 39.5% Faisanmaiumuyedlunsnuinieiilndifisstussnuisoves gund
= 1 d o a a 1 Y <3
01752 nazAmuz(25s3DNNeUIANInGIUNg lumaasvestsznane Toasnmsdly
; i o v &
MWYEITENIN 36.6-57.7% viemaodszin 48.8% Tavnndoyai 18 lunsinunlunail
=1 ' ] v a a 1 | 4 a - o
v ldTumnuypdinsszunaludninoundgeotisdeiios uasdinsiidasimssznalu
o { é L o o I @ = 1
oA FeagluszauduanedeguamveudminGou mszmyudizuannna 5%
¥ ]

YBITIUIUNIMUANITINITF1599 TAY Clore  (1988) 31091471 The national  pediculosis
o e v a 13 [ ' 4 o a o
association ¥oIUTTIMATNIFOMIMMMuaaaiuasgIuIIIANUANInG ol um
¢ ' YA 1 & W 4 o - T d ' v &
uyuiANI 5% Idodulludasmsszansuaseaadmindoumiluegiann daiums
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AAGTCTTCAT
ARAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
AAGTCTTCAT
ARGTCTTCAT
AAGCCTTCAT
AAGCCTTCAT
AAGCCTTCAT
AAGCCTTCAT

Tror o B eyl
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TATTTGAGTG
TATTTGAGTG
TATTTGAGTG
TATTTGAGTG
ACAARACCTC
ACAARACCTC
ACARRACCTC
ACARRACCTC
ACAAAACCTC
ACAAAACCTC
ACAAAACCTC
ACAAAACCTC
ACAAAACCTC
ACARAAACCTC
ACARAACCTC
ACAARACCTC
ACARAACCTC
TACCTGGATT
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTAGCAGGAG
TTGGCGGGAG
TTGGCGGGAG
TTGGCGGGAG
TTGGCGGGAG

A e ol
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TGAGGAGGGT
TGAGGAGGGT
TGAGGAGGGT
TGAGGAGGGT
CTAAAATGTC
CTARAATGTC
CTAAAATGTC
CTAAAATGTC
CTAARATGTC
CTARAATGTC
CTAAAATGTC
CTARAATGTC
CTAARATATC
CTAARATATC
CTAAAATATC
CTARRATATC
CTAARATATC
TGAGGTGGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT
TGAGTTCGAT

*
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TTTCAGTTAG
TTTCAGTTAG
TTTCAGTTAG
TTTCAGTTAG
TTTGAGATAA
TTTGAGATAA
TTTGAGATAA
TTTGAGATAA
TTTGAGATAA
TTTGAGATAA
TTTGAGATAA
TTTGAGATAA
TTTTAGATAA
TTTTAGATAA
TTTTAGATAA
TTTTAGATAA
TTTTAGATAA
TCTCAGTGGG
TTTAGGGTCA
TTTAGGGTCA
TTTAGGGTCA
TTTAGGGTCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCA
TTTAGGATCG
TTTAGGATCG
TTTAGGATCG
TTTAGGATCG

L R *
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Chiangmai?2 GCACCCTACT
Chiangmai3 GCACCCTACT
Kanchanaburi2GCACCCTACT
Bangkok4 GCACCCTACT
Kanchanaburil--AAATARAGG
Khonkaen?2 -=-AAATAAGG
Khonkaen3 --AAATAAGG

Chanthaburil --AARATAAGG
Chanthaburi2 --ARATAAGG

Chanthaburi3 --ARATAAGG
Chumphon?2 --AAATAAGG
Bangkok2 --AAATARGG
Khonkaenl --AAGTAAGG
Chumphonl --BAAGTAAGG
Chumphon3 --AAGTRAAGG
Bangkokl --RAGTAAGG
Bangkok3 -—-RAAGTAAGG
Pthirus pubisGTCGCCCACG
AY695979A1 GTAAATTTTA
AY590005A2 GTAAATTTTA
AY695980A3 GTAAATTTTA
AY590007A4 GTAAATTTTA
AY590000A1 GTAAATTTTA
AY695982A1 GTAAATTTTA
AY590023A1 GTAAATTTTA
AY695995A1 GTAAATTTTA
AY589997A1 GTAAATTTTA
AY695991A1 GTAAATTTTA
AY589999al GTAAATTTTA
AY589998al GTARATTTTA
AY695977al GTAARATTTTA
AY590002al GTAAATTTTA
AY695978a2 GTAAATTTTA
AY590021a2 GTAAATTTTA
AY590022a2 GTAAATTTTA
AY695947bl GTAAATTTTA
AY695948b2 GTARATTTTA
AY695942b3 GTAAATTTTA
AY590029b4 GTAAATTTTA
AY316750b5 GTAAATTTTA
AY590027b6 GTAAATTTTA
AY316751b7 GTRAAATTTTA
AY590030b8 GTAAATTTTA
AY590025b9 GTAAATTTTA
AY590026bl GTAAATTTTA
AY590024bl GTARATTTTA
AY590028bl GTAAATTTTA
AY316752cl GTAAATTTTA
AY590041c2 GTAAATTTTA
AY590040c3 GTAAATTTTA
AY590039c4 GTAAATTTTA

Clustal Co
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TTAGAGCGCT
TTAGAGCGCT
TTAGAGCGCT
TTAGAGCGCT
ATAARAGTAA
ATAARAAGTAA
ATAAAAGTAA
ATAARAGTAA
ATAARAAGTAA
ATAAAAGTAA
ATAAAAGTAA
ATAAAAGTAA
ATAARAATAA
ATAARAARTARA
ATAAAAATAR
ATAARAAATARA
ATAAARATARA
CTAGAGCGAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGRACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT
TTAGAACTAT

*k K
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TATTTACCCT
TATTTACCCT
TATTTACCCT
TATTTACCCT
ATTTTA-TCA
ATTTTA-TCA
ATTTTA-TCA
ATTTTA-TCA
ATTTTA-TCA
ATTTTA-TCA
ATTTTA-TCA
ATTTTA-TCA
ACTTTA-TCA
ACTTTA-TCA
ACTTTA-TCA
ACTTTA-TCA
ACTTTA-TCA
TTTTTAGTTT
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTTAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTCAACATA
TTTTAACATG
TTTTAACATG
TTTTAACATG
TTTTAACATG

* *
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TCACTTTC-T
TCACTTTC-T
TCACTTTC-T
TCACTTTC-T
CTATCCAATT
CTATCCAATT
CTATCCAATT
CTATCCAATT
CTATCCAATT
CTATCCAATT
CTATCCAATT
CTATCCAATT
CTATCCAAAT
CTATCCAAAT
CTATCCAAAT
CTATCCAAAT
CTATCCAAAT
CCATTTTA-T
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCARAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGGCCTCAAT
TGACCTCAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTAAAT
TGACCTCAAT
TGACCTCAAT
TGACCTCAAT
TGACCTCAAT

*
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CTTGCCGTTT
CTTGCCGTTT
CTTGCCGTTT
CTTGCCGTTT
CCAACCCTAA
CCAACCCTAA
CCAACCCTAA
CCAACCCTAA
CCARACCCTAA
CCAACCCTAA
CCAACCCTAA
CCRACCCTAA
CCRATCCTAA
CCAATCCTAA
CCAATCCTAA
CCAATCCTAA
CCAATCCTAA
GCTAAGAATG
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGCTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
ATTTTGGTTT
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Chiangmai?2 ATTTTGTTGG
Chiangmai3  ATTTTGTTGG
Kanchanaburi2ATTTTGTTGG
Bangkok4 ATTTTGTTGG
KanchanaburilAGGATTTCTA
Khonkaen?2 AGGATTTCTA
Khonkaen3 AGGATTTCTA
Chanthaburil AGGATTTCTA
Chanthaburi2 AGGATTTCTA
Chanthaburi3 AGGATTTCTA
Chumphon?2 AGGATTTCTA
Bangkok2 AGGATTTCTA
Khonkaenl AGGATTTCTA
Chunmphonl AGGATTTCTA
Chumphon3 AGGATTTCTA
Bangkokl AGGATTTCTA
Bangkok3 AGGATTTCTA
Pthirus pubisGTTTTGCTGT
AY695979A1 AGTTCGACTG
AY590005A2 AGTTCGACTG
AY695980A3 AGTTCGACTG
AY590007A4 AGTTCGACTG
AY590000A1 AGTTCGACTG
AY695982A1 AGTTCGACTG
AY590023A1 AGTTCGACTG
AY695995A1 AGTTCGACTG
AY589997A1 AGTTCGACTG
AY695991A1 AGTTCGACTG
AY589999%9al BAGTTCGACTG
AY589998al AGTTCGACTG
AY695977al AGTTCGACTG
AY590002al AGTTCGACTG
AY695978a2 AGTTCGACTG
AY590021a2 AGTTCGACTG
AY590022a2 AGTTCGACTG
AY695947bl AGTACGGCTG
AY695948b2 AGTACGGCTG
AY695942b3 AGTACGGCTG
AY590029b4 AGTACGGCTG
AY316750b5 AGTACGGCTG
AY590027b6 AGTACGGCTG
AY316751b7 AGTACGGCTG
AY590030b8 AGTACGGCTG
AY590025b9 AGTACGGCTG
AY590026bl AGTACGGCTG
AY590024bl AGTACGGCTG
AY590028bl AGTACGGCTG
AY316752cl AGTTCGGCTG
AY590041c2 AGTTCGACTG
AY590040c3 AGTTCGACTG
AY590039c4 AGTTCGACTG

Clustal Co
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GGTTTGTGAT
GGTTTGTGAT
GGTTTGTGAT
GGTTTGTGAT
GAGCCGTGCT
GAGCCGTGCT
GAGCCGTGCT
GAGCCGTGCT
GAGCCGTGCT
GAGCCGTGCT
GAGCCGTGCT
GAGCCGTGCT
GAACCGTGTT
GAACCGTGTT
GAACCGTGTT
GAACCGTGTT
GAACCGTGTT
GCTTTGTTAT
CCTTTATTTT
CCTTTATTTT
CCTTTATTITT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CETTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CETTIATITT
CCITTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTITT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
CCTTTATTTT
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AGCTCATATT
AGCTCATATT
AGCTCATATT
AGCTCATATT
GATGAAGGAG
GATGAAGGAG
GATGARAGGAG
GATGAAGGAG
GATGAAGGAG
GATGRAGGAG
GATGAAGGAG
GATGAAGGAG
GGTGGAGGAG
GGTGGAGGAG
GGTGGAGGAG
GGTGGAGGAG
GGTGGAGGAG
TTTCCACATT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGGGT
GCTGGAGAGT
GCTGGAGAGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGGGT
GCTGGAGAGT
GCTGAAGAGT
GCTGAAGAGT
GCTGAAGAGT

*
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GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTAACA
GTTGGTGACA
GTTGGTGACA
GTTGGTGACA
GTTGGTGACA

144

aills i 2l
150
CCTTCATCAG
CCTTCATCAG
CCTTCATCAG
CCTTCATCAG
TATGAGCTAT
TATGAGCTAT
TATGAGCTAT
TATGAGCTAT
TATGAGCTAT
TATGAGCTAT
TATGAGCTAT
TATGAGCTAT
TGTGAGCTAT
TGTGAGCTAT
TGTGAGCTAT
TGTGAGCTAT
TGTGAGCTAT
TCTTCATGAG
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTITAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT
GCCTTTTTGT
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAC
GCCTTTTTAT
GUCTTTTTAT
GCCTTTTTAT
GCCTTTTTAT



Chiangmai2 CACGGCTCTA
Chiangmai3 CACGGCTCTA
Kanchanaburi2CACGGCTCTA
Bangkok4 CACGGCTCTA
KanchanaburilCACAAACCCC
Khonkaen2 CACAARACCCC
Khonkaen3 CACAAACCCC
Chanthaburil CACAAACCCC
Chanthaburi2 CACAAACCCC
Chanthaburi3 CACAAACCCC
Chumphon2 CACARACCCC
Bangkok2 CACARACCCC
Khonkaenl AACAAACCCC
Chumphonl RACARARACCCC
Chumphon3 BRACARRACCCC
Bangkokl AACRAACCCC
Bangkok3 AACAARACCCC
Pthirus pubisAATGGCTCTA
AY695979A1 TATTACTGTC
AYS590005A2 TATTACTGTC
AY695980A3 TATTACTGTC
AY590007A4 TATTACTGTC
AY590000A1 TATTACTGTC
AY695982A1 TATTACTGTC
AY590023A1 TATTACTGTC
AY695995A1 TATTACTGTC
AY589997A1 TATTACTGTC
AY695991A1 TATTACTGTC
AY589999%9al TATTACTGTC
AY589998al TATTACTGTC
AY695977al TATTACTGTC
AY590002al TATTACTGTC
AY695978a2 TATTACTGTC
AY590021a2 TATTACTGTC
AY590022a2 TATTACTGTC
AY695947bl TATTACTGTC
AY695948b2 TATTACTGTC
AY695942b3 TATTACTGTC
AY590029b4 TATTACTGTC
AY316750b5 TATTACTGTC
AY590027b6 TATTACTGTC
AY316751b7 TATTACTGTC
AY590030b8 TATTACTGTC
AY590025b% TATTACTGTC
AY590026bl TATTACTGTC
AY590024bl TATTACTGTC
AY5950028bl TATTACTGTC
AY316752cl TATTATTATC
AY590041c2 TATTGTTATC
AY590040e3 TATTGTTATC
AY590039c4 TATTGTTATC
Clustal Co x
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GAAATCCTTT
GAAATCCTTT
GAAATCCTTT
GAAATCCTTT
AACAAAATAA
ARCAARATAA
AACAAAATAA
AACAAAATARA
AACRAARATAA
AACAARATAA
AACAAAATAA
ARCARAATAA
AATAAGACAA
AATARGACAA
AATAAGACAA
AARTAAGACAA
AATAAGACAA
GAAACCCTTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
ACTTCCAGTT
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AGGGTTGGAA
AGGGTTGGAA
AGGGTTGGAA
AGGGTTGGARA
ACGGCAAGAG
ACGGCAAGAG
ACGGCAAGAG
ACGGCAAGAG
ACGGCAAGAG
ACGGCAAGAG
ACGGCAAGAG
ACGGCAAGAG
ACGGTAAAAG
ACGGTAARAG
ACGGTAARAG
ACGGTAARAG
ACGGTAAARAG
AGGGTTGGAT
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
TTAGCTGGAG
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TTGG-ATAGT
TTGG-ATAGT
TTGG-ATAGT
TTGG-ATAGT
AAAGTGAAGG
ARAGTGARGG
BAAGTGAAGG
ARAGTGAAGG
ARAGTGAAGG
AAAGTGAAGG
ARAGTGARAGG
RARAGTGARAGG
AARGTGAAGA
ARAGTGARGA
ARAGTGAAGA
ARAGTGAAGA
AAAGTGAAGA
CTAC-AATCA
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACRAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
CTATTACAAT
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GATAA-AATT
GATAA-AATT
GATAA-AATT
GATAA-AATT
GTAAATAA-G
GTAAATAA-G
GTAAATAA-G
GTARATAA-G
GTAAATAA-G
GTAARATAA-G
GTAAATAA-G
GTAAATAA-G
GTAARACAG-C
GTARACAG-C
GTARACAG-C
GTARACAG-C
GTAAACAG-C
GACAA-GGTG
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTATTAATA
GCTATTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTCTTAATA
GCTTTTAATA
GCTTTTAATA
GCTTTTAATA

*
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Chiangmai2 TACTTTTATC
Chiangmai3 TACTTTTATC
Kanchanaburi2TACTTTTATC
Bangkok4 TACTTTTATC
KanchanaburilCGCTCTAAAG
Khonkaen2 CGCTCTARAAG
Khonkaen3 CGCTCTAAAG
Chanthaburil CGCTCTAAAG
Chanthaburi2 CGCTCTAAAG
Chanthaburi3 CGCTCTAAAG
Chumphon2 CGCTCTARAG
Bangkok2 CGCTCTAARAG
Khonkaenl CGCTCTARAG
Chumphonl CGCTCTARAG
Chumphon3 CGCTCTARARAG
Bangkokl CGCTCTARRG
Bangkok3 CGCTCTARAG
Pthirus pubisTATTTTTATC
AY695979A1 GACCGTAATT
AY590005A2 GACCGTAATT
AY695980A3 GACCGTAATT
AY590007A4 GACCGTAATT
AY590000A1 GACCGTAATT
AY695982A1 GACCGTAATT
AY590023A1 GACCGTAATT
AY695995A1 GACCGTAATT
AY589997A1 GACCGTAATT
AY695991A1 GACCGTAATT
AY589999%9al GACCGTAATT
AY589998al GACCGTAATT
AY695977al GACCGTARATT
AY590002al GACCGTAATT
AY695978a2 GACCGTAATT
AY590021a2 GACCGTAATT
AY590022a2 GACCGTAATT
AY695947bl GACCGTAACT
AY695948b2 GACCGTAACT
AY695942b3 GACCGTAACT
AY590029b4 GACCGTAACT
AY316750b5 GACCGTAACT
AY590027b6 GACCGTAACT
AY316751b7 GACCGTAACT
AY590030b8 GACCGTAACT
AY590025b9 GACCGTAACT
AY590026bl GACCGTAACT
AY590024bl GACCGTAACT
AY590028bl GACCGTAACT
AY316752cl GACCGTAACT
AY590041c2 GATCGTAACT
AY590040e3 GACCGTAACT
AY590039c4 GACCGTAACT
Clustal Co * ok
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CTTATTTTTA
CTTATTTTTA
CTTATTTTTA
CTTATTTTTA
TAGGGTGCCT
TAGGGTGCCT
TAGGGTGCCT
TAGGGTGCCT
TAGGGTGCCT
TAGGGTGCCT
TAGGGTGCCT
TAGGGTGCCT
TAGGATGTCT
TAGGATGTCT
TAGGATGTCT
TAGGATGTCT
TAGGATGTCT
CTTACTTTAT
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCRATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGCTC
TCAATTGTTC
TCAATTGTTC
TCAATTGTTC
TCAATTGTTC

*

220

ceenleoedl

TCTCARARAGAC
TCTCAAAGAC
TCTCARAGAC
TCTCARAGAC
AACTGAARAARC
ARCTGAARAC
AACTGAAAAC
AACTGAARAC
AACTGAARAAC
AACTGAAAAC
AACTGAARAAC
ARCTGAARAC
AACTGAARAC
AACTGARAAC
AACTGAARAAC
ARCTGARAAC
AACTGAARAC
GCTTAAGGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
ATTTTTTGAT
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTITTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAC
GTTTTTTGAT
ATTTTTTGAC
ATTTTTTGAC
ATTTTTTGAC

*.

230

ol I
ATTTTAGGAG
ATTTTAGGAG
ATTTTAGGAG
ATTTTAGGAG
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
CCTCCTCACA
TTGCTTGGAG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
CCTTTAGGGG
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GTTTTGTGTG
GTTTTGTGTG
GTTTTGTGTG
GTTTTGTGTG
CTCAAATAAC
CTCARATAAC
CTCAAATAAC
CTCAAATAAC
CTCRAAATAAC
CTCARATAAC
CTCARATAAC
CTCAAATAAC
CTCAAATAAC
CTCAAATARC
CTCAAATAAC
CTCAAATAAC
CTCARATAAC
GCTTAGT-TG
GTGGTGA-TC
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AY695979A1 CTGTTTTATA
AY590005A2 CTGTTTTATA
AY695980A3 CTGTTTTATA
AY590007A4 CTGTTTTATA
AY590000A1 CTGTTTTATA
AY695982A1 CTGTTTTATA
AY590023A1 CTGTTTTATA
AY695995A1 CTGTTTTATA
AY589997A1 CTGTTTTATA
AY695991A1 CTGTTTTATA
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AY590040c3 CTGTTTTATA
AY590039c4 CTGTTTTATA
Clustal Co * *

260

W fgans]
TTTGTTTTGA
TTTGTTTTGA
TTTGTTTTGA
TTTGTTTTGA
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
CCAACAATAG
TCTACTTCTC
CCAACATTTA
CCRACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCRAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCAACATTTA
CCRAACATTTA
CCAACATTTA
CCAACATTTA
TCAACATTTA
TCAACATTTA
TCAARCATTTA
TCAACATTTA

270

covelooesl

TTTGCA--TT
TTTGCA-=TT
TTTGCA--TT
TTTGCA--TT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
GAATAGCACT
TCTAAGGCTT
TTTTGA--TT
TTTTGCA-=TT
TTTTGA==TT
TTTTGA--TT
TTTTGA--TT
TTTTGA==TTF
TTTTGA--TT
TTTTGA--TT
TTTTGA--TT
TTTTGA==TT
TITTGA--TT
TTTTGA--TT
TPTTGR=~TT
TTTTGA=-TT
TTTTGA--TT
TTTIGE-=TT
TTTTGA=="11
TTTTGA~-TT
TTTIGA==LT
TTTTGA--TT
TTTTGA--TT
TTTIGR==TT
TTITGR==TT
TTTTGR«=TT
TTTTGA--TT
TTTTGA~-TT
TTTTER==TT
TTTTGA--TT
TTTTGA==TT
TTTTGA--TT
TTTTGA=-TL
TTTTGA--TT
PTTTGAS=TL

*

280

Lo s
TATTCACCGG
TATTCACCGG
TATTCACCGG
TATTCACCGG
TAAAAGATTA
TAARAAGATTA
TAARAGATTA
TAAARGATTA
TAAAAGATTA
TARAAGATTA
TAARAGATTA
TAARAGATTA
TAARAGATTA
TAARAGATTA
TARAAGATTA
TAARAGATTA
TAAARGATTA
TATTCGCCTG
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGACAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT
TTTTGGGCAT

*

290

147



148
= W :; Yos o a d
AN TENIASUMIANNN

g1 quiiss 25 3ua Teawd oz SysInd Sl 2552, mislduamasulnsaedislums
Hossumsamuyud dudniifimuyud luwaaianszal nunna. wih 67-70 Tu
msdszyadnmsum Inendevennnu. YouIAY: NNINIAYIULAY,

w31 quiise wazdysind $ail. 2552. Yszans nmwesglayu lnsdomsaevesiuduiy
wwadiutu (Musca domestica L.: Diptera). wi171-74 1u madszyuivims
UHINSNABVBUUNY, VYDULUAU: UHIINYITUVOUUAY,

Jy5nd $ed uazuys quiise. 2552, wavosumyay lws lumstestufidamayud
as@ifneluTsaGouiasy oy waniansgds npunwuiuas. vi 364-369 1u
msszyadnmsiilanssal a¥ait 3. Suny: imInndosigi lamssdl

S¥33nd $ed uazuys quidse. 2555, “anuAaiiy uazaudeinsTamsmuyudly
Aunaseainiow.” NnsasIdeirwnssal. 6(1): 12-17.

Rassami, W. and Soonwera, M. 2010. Insecticidal effect of herbal shampoo against human head
louse under laboratory condition. 734-736 In 16" Asian Agricultural Symposium and
1" International Symposium on Agricultural Technology. Bangkok: King Mongkut’s
Institute of Technology Ladkrabang.

Rassami, W. and Soonwera, M. 2011. Effect of herbal shampoo from long pepper fruit extract to
control human head louse of the Ladkrabang Children, Bangkok, Thailand. Journal of
Agricultural Technology. 7(2): 331-338. (TCI impact factor = 0.115)

Rassami, W. and Soonwera, M. 2012. “Epidemiology of pediculosis capitis among schoolchildren
in the eastern area of Bangkok, Thailand.” Asian Pacific Journal of Tropical
Biomedicine.  2(11): 904-904. (SC Imaga Journal Rank, SJR = 0.456)

Rassami, W. and Soonwera, M. 2012. Pediculicidal activity of herbal shampoo from
zingiberaceae against human  head louse (Pediculus humanus capitis De Geer). In
Joint International Tropical Medicine Meeting 2012 & The 7" Seminar on Food-
and Water-Borne Parasitic Zoonoses. Centara Grand & Bangkok Convention

Centre At CentralWorld. Bangkok: Mahidol University.



149

Rassami, W. and Soonwera, M. 2013. In vitro pediculicidal activity of herbal shampoo base on
Thai local plants against head louse (Pediculus humanus capitis De Geer). Parasitol
Research. 112(4): 141-146. (Thomson Reuters Impact Factor = 2.325)

Rassami, W. and Soonwera, M. 2013. “Pediculicidal effect of herbal shampoo against Pediculus
humanus capitis in vitro.” Tropical Biomedicine. 30(2): 315-324. (SCOPUS Impact
Factor =0.921 )



-REPE.J.ENTM:TW

OF HERBAL
QILS AGAINST Ehl mm

COCKROACH (PERIPLANETA
AMERICANA L))

' Sirawut Sittichok', Mayura Soonwera'
1 Plant Production Technology Section, Faculty of Agriculturai Techaalogy.
King Mongkut's Institute of Technology Lodkrabang. Bangkok, Thailand

+ To investigate the repellent activity of
erbal essential cils from various parts of four
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ABSTRACT
@ Objective: To investigate the pediculicidal activity of herbal shampoo from zingiberaceae plants against human head lice (Pediculus humanus
capitis De Geer) in vitro and compared with benzyl benzoate emulsion, the commonly used chemical pediculicide.
@ Methods: Human head lice were collected from school children at primary school in Ladkrabang area, Bangkok, Thailand. A filter paper contact
bioassay was used to evaluate the toxicity of herbal shampoos and benzyl benzoate emulsion to human head lice at dose of 0.12 ml/cm? and 0.25
ml/cm?. The mortality of human head lice were recorded under a dissecting microscope at 0.5, 1.0, 5.0, 10.0 and 30.0 minutes.
@ Results: On the basis of mortality and LT, values, reveled all herbal shampoo showed more pediculicidal activity than benzyl benzoate emulsion.
At 0.25 mi/cm?, pediculicidal activity of all herbal shampoo (LT, values of 0.66 — 2.69 minutes) was more toxic to human head lice than dose of 0.12
mi/em? (LT, values of 1.19 - 6.05 minutes), but only LT, value of Curcuma longa extract shampoo showed significant difference (P<0.05) between
dose of 0.12 mi/cm? and 0,25 mifcm?. Our data indicated the order of pediculicidal activity in herbal shampoos and benzyl benzoate emulsion as C
aeruginosaextract shampoo > Zingeber officinale extract shampoo > C. longa extract shampoo > benzyl benzoate emulsion.

INTRODUCTION Table 2. Toxicity of herbal shampoo extracted from zingiberaceae plants
@ Human head louse infestation is a major public health problem and chemical emuision against human head lice at 0.25 mi/cm?
throughout the world. More than a million children are infested with
the human head lice. Herbal shampoo u;‘)?’m;' hg'h)m (:'T:)
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absence of any vital signs such as gut movement, movement CONCLUSIONS

antennae or movement of legs with or without stimulation using @ These results clearly revealed that C. aeruginosaextract shampoo was
forceps (Heukelbach et al. 2006,2008) shown more mortality rate of head lice than the other.

RESULTS @The phytochemical constituents of . aeruginosaare appreciable such as

zedoarol, cucumenol and isocurcumenol (Sukari et al. 2007)
@The herbal extract shampoos are safe alternative due to their less toxic to
human than chemical insecticides (chemical shampoo) and easy

Table 1. Toxicity of herbal shampoo extracted from zingiberaceae plants
and chemical emulsion against human head lice at 0.12 ml/cm?
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Abstract Head lice infestation, a worldwide head infesta-
tion caused Pediculus humanus capitis De Geer, is an im-
portant public health problem in Thailand. Several chemical
pediculicides have lost in efficacy due to increasing resis-
tance of lice against insecticide. Therefore, non-toxic alter-
native products, such as natural products from plants, e.g.
plant extract pediculicides, are needed for head lice control.
The aims of this study were to evaluate the potential of
pediculicidal activity of herbal shampoo base on three spe-
cies of Thai local plants (dccacia concinna (Willd.) DC,
Averrhoa bilimbi Linn. and Tamarindus indica Linn.)
against head lice and to compare them with carbaryl sham-
poo (Hafif shampoo®; 0.6 % w/v carbaryl) and non-
treatment control in order to assess their in vitro. Doses of
0.12 and 0.25 ml/em® of each herbal shampoo 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 1, 5, 10, 30 and 60 min by sterio-microscope.
All herbal shampoos at 0,25 mllem”® were more effective
pediculicide than carbaryl shampoo with 100 % mortality at
5 min. The median lethal time (LT o) of all herbal shampoos
at 0.25 ml/em® showed no significant differences over at
0.12 mlem® (P<0.01). The most efféctive pediculicide was
T indica extract shampoo, followed by Av. bilimbi extract
shampoo and Ac. concinna extract shampoo, with LTse
values <1.0 min. Qur data showed that all herbal shampoos
have high potential of pediculicide to head lice treatments
for schoolchildren.
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Introduction

Head lice (Pediculus humanus capitis De Geer; Phthiraptera:
Pediculidae) are wingless insect and an ectoparasite that has
been confined to the scalp and hair, live on the head and feed
on the scalp of human for thousands of years (Araujo et al.
2000; Heukelbach et al. 2006a). The head lice infestations
(Pediculosis capitis) are widespread throughout the world and
more common in schoolchildren between the ages of 4-
13 years and can be found in any sex, race, economic status,
family background or social class in both developed and
developing countries (Burgess 2004, 2009; Falagas et al.
2008; Mumecuoglu et al. 2009). The mode of transmission is
most commonly via direct head-to-head contact and indirect
transmission by sharing combs, brushes, caps, hats, pillows or
other personal items of a person with head lice. However, head
lice are not known to transmit infectious agents from person-
to-person (Nutanson et al. 2008; Canadian Paediatric Society
2008). They feed by injecting saliva with vasodilatory prop-
eities into the scale to draw blood of human (Ko and Elston
2004). The clinical manifestations of head lice include pruri-
tus, scalp impetigo, papules, excoriation, local erythema, cer-
vical and oceipital lymphadenopathy and chronic heavy
infestation among schoolchildren may lead to anaemin
(Frankowski et al. 2010; Ko and Elston 2004; Diamantis et
al. 2009). Thus, head lice infestation cause not only physical
symptoms but also psychological distress because children
believe that head lice infestation is a result of being dirty
(Oh et al. 2010). However, the number of head lice infestation
case has increased worldwide since the mid-1960s, reaching
hundreds of millions annually (Gratz 1997; Falagas et al.
2008). The high levels of infestations have also been reported
fiom all over the world, ranging from 1.8 to 87.0 % (Burkhart
and Burkhart 2006; Feldmeir 2012, Falagas et al. 2008;
Gutierrez et al. 2012), and head lice infestation represented
an important problem of public health.
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The control of head lice worldwide (including Thailand)
depends on chemical insecticides, such as organophosphate
insecticides (malathion) and carbamate insecticides
(carbaryl), despite that chemical insecticides are very harm-
ful for human health and toxic for children. Children have
less developed immune systems, underdeveloped detoxifi-
cation mechanisms and more susceptible and sensitive to the
toxic effect of chemical insecticides (Abdel-Ghaffar and
Semmler 2007). Moreover, malathion has also been found
to disrupt the immune system, and carbaryl is a potential
human carcinogen (any substance that produce cancer)
(Davis et al. 1993; Rassami and Soonwera 2011;
Swadener 1992). Unfortunately, several topical head lice
treatments base on chemical insecticides failed to obtain a
head lice control, and increasing resistance of head lice
against chemical insecticides have been reported in several
countries (Burgess 2009; Burgess and Burgess 2011;
Burkhart and Burkhart 2006; Hunter and Barker 2003;
Heukelbach and Feldmeier 2004; Mumecuoglu et al. 2009).

Many plant-based products have been suggested as
alternative products for head lice control hecause they
are good and safe alternatives due to their less toxicity to
human than chemical insecticides and easy biodegrad-
ability (Bagaven et al. 2011; Heukelbach et al. 2006a,
b; Toloza et al. 2010a).

Plant-based compounds such as neem (Azadirachta ind-
ica), Henna (Lawsenia inermis), grapefruit, Vitex agnus
castus, Eucalyptus sp., Tea tree oil (Melaleuca alternifolia),
Syzygium aromaticum, Melia azedarach, Curcuma longa,
Zingiber montanum, long pepper and bergamot essential oil
have been taken into account for their activity against head
lice and their nits, and could represent to confine the emer-
gence and the spread of head lice infestation (Abdel-Ghaffar
and Semmler 2007; Abdel-Ghaffar et al. 2010a, 2012;
Bagaven et al. 2011; Campli et al. 2012; Carpinella et al.
2007; Gallardo et al. 2012; Greive and Barnes 2012;
Marimuthu et al. 2012; Mehlhom et al. 2011; Heukelbach
et al. 2006b, 2008; Rassami and Soonwera 2011; Semumler
etal. 2009, 2010; Soonwera et al, 2009; Toloza et al. 2010b;
Yang et al. 2004)

Accacia concinna (Willd.) DC, Averrhoa bilimbi Linn.
and Tamarindus indica Linn., belonging to the family
Leguminosae, Oxalidaceae and Leguminosae, respectively,
are common Thai local plants and have long been

considered to have medicinal properties for human skin
disease, anthelminite for round worm, expectorant, external
itching and infected wound (Faculty of Pharmacy, Mahidol
University 1992). Fruits of dc. concinna, Av bilimbi and T.
indica are commonly used for several Thai foods. The
biological activities of Ac. concinna, Av. bilimbi and T
indica extracts were shown to have insecticidal activity
against head lice (Soonwera 2004)

The aims of this study were to evaluate the potential of
pediculicidal activity of herbal shampoo base on three spe-
cies of Thai local plants (dc. concinna, Av. bilimbi end T
indica) against head lice and to compare them with carbaryl
shampoo (Hafif shampoo®; 0.6 % w/v carbaryl) and non-
treatment control in order to assess their in vitro.

Material and methods
Plant materials and herbal shampoo

The three species of Thai local plants were used in this
study, as shown in Table 1. The three species of Thai local
plants were identified, authenticated and submitted at Plant
Production Technology Section, Faculty of Agricultural
Technology, King Mongkut’s Institute of Technology
Ladkrabang (KMITL), Thailand. All herbal shampoos were
provided by the medicinal plant laboratory, Faculty of
Agricultural Technology, KMITL. All herbal shampoos
were kept at room temperature before testing.

Chemical shampoo

Carbaryl shampoo (Hafif shampoo®; 0.6 % w/v carbaryl), a
common chemical pediculicide in Thailand, was purchased
from IDS Manufacturing Co. Ltd., Pathumthani province,
Thailand and used as standard.

Head lice

Head lice (P. humanus capitis) were collected by dry comb-
ing from the head of 120 infested schoolchildren at a pri-
mary school in Ladkrabang, Bangkok, Thailand, in
January-February 2012. After collection, head lice were
transported to Entomological Laboratory, Faculty of

Table 1 List of Thai local plants, part used, location and active ingredient of herbal shampoo tested in this study

Scientific name, family Part used  Location Active ingredient

Accacia concinna (Willd.) DC, Leguminosae  Fruit Chiangmai, Thailand 5, 10 % (w/v) crude extracts of Ac. concinna fruit
Averrhoa bilimbi Linn,, Oxalidacese Fruit Nakonratchasima, Thailand 5, 10 % (whv) crude extracts of Av. bilimbi fruit
Tamarindus indica Linn., Leguminosae Fruit Nakonratchasima, Thailand 5,10 % (w/) cmde extracts of T indica fruit
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Table 2 Toxicity of herbal shampoo extracted from three species of Thai
local plants and chemical shampoo ageinst head lice at 0.25 ml/a’

Herbal shampoo LTsy (%) momality/ P value
(min) time (min) (vs. negative
control)

1 5 10

Ac. concinna extract shampoo 0.53  90.0 100 100 <0.05
Av. bilimbi extract shampoo  0.48  96.0 100 100 <0.05
T indica extract shampoo 0.44 980 100 100 <0.05

Carbaryl shampoo (positive  1.83 480 96.0 100 <0.05
control)
Negative control 0 0 0 0 -

Agricultural Technology, KMITL. The protocol for head
lice collection was approved by the head teacher of the
primary school and in collaboration with school teachers.

Bioassay

In vitro tests were started within 30 min after collection of
head lice. A filter paper contact bioassay was used to eval-
uate the toxicity and mortality of three herbal shampoos (Ae.
concinna extract shampoo, Av. bilimbi extract shampoo and
T. indica extract shampoo) and chemical shampoo (carbaryl
shampoo) to head lice. Doses of 0.12 or 0.25 ml/cm? of each
herbal shampoo were applied to the filter paper (Whatman®
Nol); 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). Carbaryl shampoo
(Hafit Shampoo®) was simultaneously run as a positive

100
0
20
70
£ s
~—#—Ac. concinna extractshampoo
50 ~— Av. bilimbi extract shampoo
& - «—T. indica extract shampoo
30 ~==—Carbaryl shampoo
20
10
o -
1 5 10
time (min.)

Fig 1 Pediculicidal activity of herbal shampoo extracted from Ac
concinna, Av bilimbiand T, indica st 0.25 mlcm® and carbaryl sham-
poo (positive control)

control. The mortalities of head lice on the filter paper were
recorded under dissecting microscope at 1, 5, 10, 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 legs
with or without stimulation using forceps (Heukelbach et
al. 2006b, 2008). The criteria for pediculicidal activity of
treatments were defined at the LTsp value<1.0 min
(Soonwera et al. 2009). All treatments were replicated five
times. The LTsp value was calculated by probit analysis
(SPSS for Windows version 16.0).

Results

The insecticidal activities of herbal shampoo from
Ac.concinna, Av. bilmibi and T. indica st 0.25 ml/cm’
against head lice were compared with the common chemical
shampoo (carbaryl shampoo), as shown in Table 2. The
mortality and LT, values revealed that T indica extract
shampoo followed by Av. bilmibi extract shampoo and Ac.
concinna extract shampoo were more toxic than carbaryl
shampoo (LTs value of 1.83 min) and LTso values were
0.44, 0.48 and 0.53 min, respectively. Using the strict crite-
ria for mortality, all head lice treated with all herbal
shampoos did not show any vital signs, 100 % mortality at
5 min. After 10, 30 and 60 min, mortality was 100 %
(Fig 1). All head lice in negative control group survived
during the observation periods. In the carbaryl shampoo
group (positive control), the mortalities were 48, 96, 100,
100 and 100 % at 1, 5, 10, 30 and 60 min, respectively
(Fig 1). All herbal shampoos showed significant differences
over negative control (P<0.05) and showed significant ped-
iculicidal activity (LTsp values <1.0 min).

Ac. concinna extract shampoo, Av. bilimbi extract sham-
poo and T indica extract shampoo were also toxic at
0.12 ml/em? (Table 3). The pediculicidal activity was more
pronounced in T, indica extract shampoo than Av. bilimbi

Table 3 Toxicity of herbal shampoo extracted from three specics of Thai
local plants and chemical shampoo against head lioo at 0.12 ml/cm

Herbal shampoo LTsy (%) montality/ P value (vs.
(min) time (min) negative
)
1 5 10

Ac. concinna extract shampoo 0.96
Av bilimbi extract shampoo ~ 0.75
T indica extract shampoo 0.59

820 940 100 <0.05
880 940 100 <0.05
900 98.0 100 <0.05

Carbaryl shampoo 187 500 %0 100 <0.05
(positive control)
Negative control 0 o o0 0 -

) Speinger
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extract shampoo and Ac. concinna extract shampoo. All
herbal shampoos (LT 5, values of 0.53 0.96 min.) were more
toxic than carbaryl shampoo (LT 5, value of 1.87 min.); after
10, 30 and 60 min, meortality was 100 % (Fig 2). In the
carbaryl shampoo group (positive contrel), the mortalities
were 50.0, 94.0, 100, 100 and 100 % at 1, 5, 10, 30 and
60 min, respectively. For negative control, all head lice
survived during the observation period. All herbal
shampoos showed significant difference over negative con-
trol (P<0.05) and showed significant pediculicidal activity
(LT s vahies <1.0 min). However, the pediculicidal activity
of all herbal shampoos at 0.25 ml/em? showed no signﬁc-m
difference over pediculicidal activity at 0.12 mllem? (P<
0.01), as shown in Table 4. Thus, pediculicidal assay
indicted the order of pediculicidal activity in the herbal
shampoos as T indica extract shampoo>Av. bilimbi extract
shampoo>Ac. concinna extract shampoo (Table 4).

Discussion

In this study, pediculicidal activity of herbal shampoos
extracted from Ae. concinna, Av. bilimbi and T indica were
exhibited against head lice with LTso value<1.0 min and
100 % mortality at 10.0 min. The LTso values of herbal
thmpooarmgodﬁmnﬂ.sotoo.%mlnnoummn and
LT 5 values ranged from 0.44 to 0. 53 min. at 0.25 ml/cm’® and
more effective than carbaryl shampoo (LTsg values of 1.83
1.87 min.). These LTs, values are in accordance with previ-
ous finding of other herbal shampoo toxicity against head lice
(Rassami and Soonwera 2010; Soonwera et al. 2009).

On the basis of LTsp values, all herbal shampoos at
0.25 mlem® were more toxic to head lice than at
0.12 mVem?, but LT 5, values of all herbal shampoos showed
no significant difference between 0.12 and 0.25 ml/om?.
Therefore, the suggestion for the use of herbal shampoos
as pediculicide, the effective dose is 0.12 0.25 ml/cm’.

=4+ Ac. concinna extractshampoo
—8— Av. bilimbi extractshampoo

1 ~4— T. indica extract shampoo
20| —— Carbaryl shampoo

% mertality
s

1 3 10
time (min.)

Fig 2 Pediculicidal activity of herbal shampoo extracted from Ac.

concinna, Av bilimbiand T indica at 0.12 mlom® and carbaryl sham-
poo (positive control)

€] Speinger

Table 4 LTy, values (min) nfbubdlh-npoomdmdn:
species of Thai local plants against head lice st 0.25 and 0. 12 ml/om®

Herbal shampoo

LTs, (min) st LTso (min) lt P

0.25 mlem®  0.12 mlem”  value
Ac. concinna extract shampoo  0.53 0.96 ns
Av bilimbi extract shampoo ~ 0.48 0.75 ns
T. indica extract shampoo 0.44 0.59 ns

ns not significant

Thus, herbal shampoos extracted from three species of
Thai local plants (Ac. concinna, Av. bilimbi and T. indica)
are suitable to be used as pediculicides for Thai school-
children because Ac. concinna, Av. bilimbi and T. indica
are common plants in Thailand and have been extensively
used for more than a thousand years in traditional Thai
medicine. Dried fruit of dc. concinna had been used for
antidandruff and human skin disease, kernel seed of T
indica was used for anthelminite for roundworm, and the
leaf and fruit of Av. bilimbi are used for expectorant, external
itching and infected wound (Faculty of Pharmacy, Mahidol
University 1992). However, since herbal shampoos claimed
as natural products (Heukelbach ct al. 20068) are biodegrad-
able, human and mammalian toxicity is considered low.
Likewise, carbaryl shampoo (positive control) is toxic to
human, and it also has been reported that carbaryl is a
potential human carcinogen (any substance the produce
cancer) (Davis et al. 1993; Swadener 1992). In addition, in
vitro pediculicidal activity has been reported for some plant-
based pediculicides such as Tea tree gel®, Lemon (Citrus
limon), Zingiber zeumbet extract shampoo, Zingiber offici-
nale extract shampoo and Curcuma longa extract shampoo
(Heukelbach et al. 2006b, 2008; Shrivastava et al. 2010;
Soonwera 2004). Rassami and Soonwera (2011) also
reported herbal shampoo based on 10 % long pepper
(Piper retrofactum) fruit extract which was shown to be
highly effective against head lice infestations in clinical. It
was recorded that more than 95.0 % mortality of head lice at
10.0 min after application of these herbal shampoos to
infested schoolchildren of Ladkrabang area, Bangkok,
Thailand as compared to 47 % mortality in the control group
treated with commercial pediculicide. Long pepper has been
used in traditional Thai medicine for a long time. Thus, long
pepper extract shampoo is a highly effective treatment for
head lice infestation; after the application of this herbal
shampoo, it did not show any negative side effect such as
erythema, skin irritation and burning sensation. The prod-
ucts from plant-based compound for commercial pediculi-
cide such as Licatack shampoo® (extract s of grapefruit),
Aesculo®Gel “L” (active compound noted, Cocos nucifera
oil), Wash Away Laus shampoo (active compound noted,
neem extracts), Picksan® Louse Stop Shampoo (active



Parasitol Res (2013) 112:1411-1416

156

1415

compound noted, neem extracts), Nopucid Qubit® (active
compound noted, geraniol, citronellol) and Nopucid Bio
Citrus® (active compound noted, bergamot essential oil)
showed to be highly effective against head lice, also
reported by Abdel-Ghaffar et al. (2010a, b); Gallardo et al.
(2012). Likewise, Abdel-Ghaffar et al. (2012) reported an
anti-louse shampoo (Licerner®) based on a neem seed ex-
tract which showed to be highly effective against head lice
and their nits in vitro and in vivo. Thus, the product from
plant-based compounds for anti-head lice has been devel-
oped for head lice treatment.

Therefore, the prevalence and degree of chemical insec-
ticide resistance of head lice to pyrethrin, permethrin, mal-
athion and carbaryl are expected to increase. Chemical
insecticides are very harmful for human health and toxic
for children. Altemative topical therapies for head lice in-
festation are needed. Thus, natural products, &, g. plant
extract products, are safe alternative due to their less toxicity
to human than chemical insecticides (chemical shampoo)
and easy biodegradability. Possibly, on the long term, plant
extract pediculicides are leading this growth and will replace
chemical pediculicides on the markets. Finally, although
hierbal shampoos in this study showed to be highly effective
in vitro against head lice, the important point should be
tested for active ingredient of herbal shampoo acute and
chronic toxicity in vivo clinical trails before using herbal
shampoos as pediculicides for head lice treatments.
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Abstract. Human head lice infestation is an important public health problem in Thailand.
Lice resistance is increasing, chemical pediculicides have lost their efficacy and thus
alternative products such as herbal shampoos have been proposed to treat lice infestation.
The present study investigated the efficacy of twenty nine herbal shampoos based on
zinbiberaceae plants, piperaceae plants and native plants agninst human head lice and
compared them with malathion shampoo (A-lices shampoo®: 1% w/v malathion) and commercial
shampoo (BabiMild Natural'N Mild®) in order to assess their in witro efficacy. All herbal
shampoo were more effeclive than commercial shampoo with 100% mortality at 60 seconds
and LTy, values ranged from 11.90 to 8197 seconds, meanwhile, commercial shampoo caused
14.0-15.0% mortality and LTgo values ranged from 83.06 to 87.43 seconds. The nine herbal
shampoos from Zingiber cassumunar, Piper betle, Piper ribesioides, Averrhoa bilimbi,
Clitoria ternatea, Plectranthus amboineus, Myristica fragrans, Tacea chantrieri and
Zanthoxylum limonella were more effective pediculicide than malathion shampoo with
100% mortality at 30 seconds and LTy, values ranged from 11.30-13.58 seconds, on the other
hand malathion shampoo showed LTy, values ranging from 12,30 to 13.67 seconds. LTy,
values indicated the arder of pediculicidal activity in the herbal shampoos as Z. cassumunar
shampoo > P betie shampoo > Za. limonella shampoo > An bilimbi shampoo > P ribesioides
shampoo » My, fragrans shampoo > T chantrieri shampoo > PL amboincus shampoo. Our
data showed that eight of the twenty nine herbal shampoos in this study were of high
potential pediculicide to human head lice treatments for Thai children.

INTRODUCTION

Human head lice (Pediculus humanus
capiltis De Geer) is a small ectoparasitic
insect that lives and feed on human beings
for thousands of years (Araujo et al., 2000;
Heukelbach et al., 2006; Intaranongpai el
al., 2006). Normally, human head lice
transmission occurs by direct host-to-host
contact {Takano-Lee et al., 2005). Even
though human head lice is not known to
transmit diseases from person-to-person,
however, their feeding activity irritates the
sealp, and scratching can lead to secondary
bacterial infections (Frankowski & Weiner,
2002; Gratz, 2006). It was found the average
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child with active pediculosis would lose 0,008
ml of blood per day (Speare et al., 2006).
Moreover, human head lice infestation
or Pediculosis capilis is a major public
health problem throughout the world. Lice
infestation has increased worldwide since the
mid 1960s reaching hundred of millions
annually, especially in schoolchildren
between the ages 5-11 years. The high levels
of lice infestations have also been reported
from all over the world, ranging from 1.8 to
87.0% (Al-Shawa, 2008; Falagas et al., 2008;
Davarpanah et al., 2009), In Thailand, human
head lice infestation is a serious problem
affecting more than 23.0% of the school-
children in the eastern area of Bangkok
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(urban area) and more than 80.0% of the
schoolchildren in Ratchaburi province area
(rural area) (Thanyavanich et al., 2009;
Rassami & Soonwera, 2012).

However, the control of human head lice
worldwide (including Thailand) depends on
¢hemical insecticides such as organo-
phosphate insecticides (malathion), organo-
chlorine insecticide (lindane), carbamate
insecticides (carbaryl), pyrethroid insec-
ticides (pyrethrin). Regrettably, several of
chemical insecticides failed to obtain lice
control and increasing resistance of human
head lice against chemieal insecticides have
been reported in several countries such as
USA, England, Australia and Argentina
(Burkhart & Burkhart, 2006; Burgess, 2009,
Clark, 2009; Mumcuoglu et al., 2009;
Sonnberg el al., 2010; Burgess & Burgess,
2011).

Thus, alternative topical therapies for
human head lice infestations are needed,
especially those containing plant-demrivative
active ingredients. Furthermore, many of
plant-based products have been suggested
as alternative products for human head lice
control because they are good and safe
alternatives and easy biodegradability
(Toloza et al., 2010; Bagavan et al., 2011).
However, plant-based compounds such as
Azadirachta indica, Artemisia annua,
Curcuma longa, Eucalyptus sp, Lawsonia
inermis, Melia azedarach, Syzygium
aromaticum, essential oils from bergamot
and teatree have been taken into account for
their activity against human head lice and
their nits (Capinella et al., 2007; Soonwera
& Wangsapha, 2008; Soonwera et al., 2009;
Toloza et al., 2010; Bagavan, 2011; Abdel-
Ghaffar et al., 2012; Campli et al., 2012;
Greive & Barnes, 2012). Consequently,
twenty nine plants from zingiberaceae plants,
piperaceae plants and native plants have
been considered since they have medicinal
properties in traditional Thai medicine as
shown in Table 1-3.

The aim of this study was to evaluate
the potential of pediculicidal activity of
twenty nine herbal shampoos based on
zingiberaceae plants, piperaceae plants and
native plants against human head lice and
compare them with malathion shampoo (A-

Lice shampoo®; 1% w/v malathion) and
commercial shampoo (BabiMild Natural'N
Mild®) in order to assess theirin vitro activity.

MATERIALS AND METHODS

Plant materials and herbal shampoos
Details of the twenty nine species from
zingiberaceae plants piperaceae plants and
native plants used in this study are shown
in Table 1, 2, 3 and were indentified,
authenticated and submitted to Plant
Production Technology Section, Faculty of
Agricultural Technology, King Mongkut's
Institute of Technology Ladkrabang (KMITL),
Ladkrabang, Bangkok, Thailand. All of herbal
shampoo were provided by the Medicinal
Plant Laboratory, Faculty of Agricultural
Technology, KMILT. The formulation of herbal
shampoos are shown in table 1-3 and kept at
room temperature before testing.

Chemical shampoo

Malathion shampoo (A-Lice shampoo®;
1.0% w/v malathion) is common chemical
pediculicide in Thailand, was purchased from
HOE Pharmaceuticals Shn. Bhd. Lot 10,
Jalan Sultan Mohd. 6, Bandar Sultan
Suleiman, 42000 Port Klang, Malaysia and
used as standard.

Commercial shampoo

BabiMild Natural'’N Mild® is a common
shampoo for children in Thailand, was
purchased from Greensville Co., Ltd. 31,
Chalongkrug 31, Lumplatiue, Ladkrabang,
Bangkok, Thailand and used as negative
control.

Human head lice

Human head lice were collected by a fine-
toothed comb from the head of 780 infested
schoolchildren 7-12 years old at 3 primary
schools in Ladkrabang area, Bangkok,
Thailand, during June — August, 2012. After
collection, lice were transported to Entomo-
logical Laboratory, Faculty of Agricultural
Technology, KMITL. The protocol for human
head lice collection was approved by the
head teacher of a primary school and in
collaboration with school teachers.
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Bioassay:

After collection of human head lice, in vitro
tests were started within 30 min. Immersion
test (Soonwera, 2004; Gallardo et al., 2012)
was used to evaluate the toxicity and
mortality of twenty nine herbal shampoos,
chemical shampoo (malathion shampoo,
positive control) and commercial shampoo
(negative control) to human head lice. 0.3 ml
of each tested treatment were applied to a
petri dish (5.0 em in diameter). Careful
selection of 10 human head lice under a

dissecting microscope and 10 human head
lice were immersed for 30 seconds. Once
the exposure period finished, the lice were
transferred onto a filter paper (Whatman®
Nol, 450 em in diameter) moistened with
0.1 ml of water that was placed in the bottom
of a petridish (5.0 cm in diameter) (Fig. 1b).
The mortality of human head lice on the
filter paper were recorded under dissecting
microscope at 10, 15, 30 and 60 seconds.
The eriteria for mortality of human head lice
were strict and were defined as absence of

Tuble 1. List of Zingiberaceae plants, part used and active ingredients of herbal shampoo tested in this study

Scientific name  Part used  Formualtion

Therapeutic property

Curcuma rhizomes 10% (v/v) crude extract from
aeruginosa C. weruginosa thizomes
C. aromalica rhizomes 10% (v/v) crude extract from
C. aromatic rhizomes
Zingiber rhizomes  10% (v/v) crude extract from
cassumunar Z. cassumunar rhizomes
Z officinale thizomes  10% (v/v) crude extract from
Z. officinale rhizomes
Z. ottensii rhizomes
Z. ollensii rhizomes
Z. zerumbet rhizomes  10% (v/v) crude extract from

Z. zerumbet rhizomes

antibacterial, anti-BPH, antiinflammatory,
antioxidant, antipyretic,

antioxidant, antiprorigo, carminative,
stomachie.

anticontusion, antiemetic, antiflatulence,
antimicrobial, carminative, insecticide,
insect repellent, spermicide,

anesthesia, antibacterial, antidiabetic,
antifungal, antineoplastic, antioxidant,
antiviral, insecticide, nausea vomiting.

10% (v/v) crude extracts from  anticontusion, antidysentery, stimulant.

antibaclerial, carminative, stomachic,
tonic.

Table 2. List of Piperaceae plants, part used and active ingredients of herbal shampoo tesied in this study

Scientific name Part used Formualtion

Therapeutic property

Piper betle leaf 10% (v/v) crude extract from
P. betie leaves
B nigrum fruit 10% (v/v) crude extract from

P wigrum fruits

P relrofractum  fruit
B retrofractum fruits

P ribesioides leaf
P argyrites leaves

P sarmentosum  leaf

10% (v/v) crude extract from

10% (v/v) crude extract from

10% (vAv) crude extract from
P sarmentorum leaves

antibactericidal, antihistaminic,
carminative, local anesthelic, nematocide,
stomachic.

antiamoebic, antibacterial, antioxidant,
antiyeast & mold

antidiarthoea, antiseplic, anlitussive,
carminative, expectorant, preservative,

antiangina, antifungal, carminative,
expectorant.

antidysentery, appetizing, carminative,
expectorant.
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Table 3. List of native plants, part used and active ingredients of herbal shampoo tested in this study

161

Scientific name/Family Part used Formulation Therapeutic property

Acacia concinna fruit 10% (v/v) crude extract antidandruff, antipyvetics,

Leguminosae from A conecinna fruils appetizing, expectorant, laxative.

Acorus calamus rhizomes  10% (vw/v) crude extract antihypertensive, carminative,

Araceae from A. calamus rhizomes expectorant.

Andrographis paniculata  leaf 10% (v/v) crude extract antidiarrhoea, antidysentory,

Acanthaceae from A paniculata leaves antiinflammatory, antipyretics,
expeclorant.

Arcangelisia fluva rhizomes  10% (v/v) crude extract antidiarrhoea, antidysentery,

Menispermaceae from A. flava rhizomes antimalaria, antipyretics,
appetizing, carminative, increase
blood supply.

Averrhoa bilimbi fruit 10% (v/v) crude extract antihemorrhoid, antipyretics,

Oxalidaceas from A. bilimbi froits antitussive,

Av. carambola fruit 10% (v/v) crude extract antidysentery, antiinflammatory,

Oxalidaceae from A carambola fruits antipyretics, antitussive,
expectorant, laxalive.

Citrus aurantifolia fruit 10% (v/v) ernde extract antiaphthous ulcer, carminative,

Rutaceae from €. awrantifolia frits expectorant, nematocide,

C. hystriz fruit 10% (v/v) crude extract antiamoebic, mosquito replant.

Rutaceae from C. hystrix fruils

Clitoria ternatea flower 10% (v/v) crude extract anti hair loss, antioxidant,

Leguminosae from C. ternatea flowers improve blood circulation.

Eupatorium odoralum leaf 10% (v/v) crude extract acceleration, antiinflamatory,

Asteraceae from E. cdoratum leaves staunch, wound healing.

Mentha arversis fruit 10% (v/v) crude extract analgesic, antitussive.

Meliaceae from A. odorata fruits/

pH 7.0

Myristica fragrans fruit 10% (v/v) crude extract antidiarrhoea, antispasmodic,

Myristicaceae from M. fragrans fruits carminative, tonic.

Nigella sativa rhizomes  10% (v/v) crude exiract antidiabetic, antihistaminic,

Ranuncnlaceae from N. sative rhizomes antiinflanmatory, antioxidant,
antimicrobial, antitumor.

Phylianthus emblica fruit 10% (v/v) arude extract antidiarrhoea, antipyretics,

Euphorbiaceae from P emblica fruits antitussive, expectorant,
nourish the heart.

Plectranthus amboinicus  leaf 10% (v/v) crude extract antipyretics, appetizing.

Labiatae from P. amboinicus leaves

Polygonum odoratum leaf 10% (v/v) crude extract antiflatulence, appetizing,

Polygonaceae from P odoratum leaves carminative.

Tacca chantrieri rhizomes  10% (v/v) crude extract antiinflammatory, antifeedant

Taccaceae from T chantrieri thizomes of larvae, antihypertensive.

Zanthoxylum limonella fruit 10% (v/v) erude extract carminative, increase blood

Rutaceae

from Z. limonella fruits

supply, nourish the heart.
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movement of limbs and gut, with or without
stimulation using forceps (Campli et al.,
2012). The criteria for pediculicidal activity
of treatments were defined at the LTy, value
< 60 seconds (Soonwera, 2004; Soonwera
& Rassami, 2011). All treatments were
replicated ten times. The mortality data was
analyzed with Duncan’s multiple range test
(DMRT)) using SPSS for Windows version 16.0.
The LTy, value was calculated using probit
analysis.

RESULTS

The pediculicidal activity of six herbal
shampoo from zingiberaceae plants,
compared with malathion shampoo and
commercial shampoo, is shown in Table 4.
All human head lice treated with all of herbal
shampoo showed 100% mortality at 60
seconds and LTy values ranged from 11.30
to 22.97 seconds, on the other hand 86.0% of
lice in negative control group survived during
the observation periods. The most effective
pediculicide was Zingiber cassumunar
shampoo with 100% mertality at 30 seconds
and LTx, value of 11.30 seconds, meanwhile
malathion shampoo and commercial
shampoo showed 100% and 2.0+4.22%
mortality and LTgy values of 12.39 and
87.43 seconds, respectively. On the mortality

and LTy values indicated the order of
pediculicidal activity in the herbal shampoo
from Zingiberaceae plants as Z. cassumaunar
> Z. officinale > C. aeruginosa > C.
aromitica > Z. otlensii > Z. zerumbet.

The results of the pediculicidal activity
of eighteen herbal shampoos from native
plants are shown in Table 5. The results
showed that the five herbal shampoos from
piperaceae plants were more toxic to human
head lice than coramercial shampoo with
100% mortality at 60 seconds and LTy,
values ranged from 11.76 to 23.67 seconds,
meanwhile 85% of lice in commercial
shampoo group survived during the
abservation periods. The mortality rate of
human head lice treated with Piper betle,
Piper sarmentosum and Piper ribesioides
shampoo ranged from 8.0 to 13.0% and 41.0
to 99.0% at 10 and 15 seconds, respectively.
At 30 seconds, all herbal shampoo except
Piper nigrum shampoo exhibited 100%
mortality, on the other hand commercial
shampoo caused 2.0+4.22% mortality. The
pediculicidal activity was more pronounced
in P. betle shampoo and P. vibesioides
shampoo (LT, values ranged from 11.75 to
13.24 seconds) than malathion shampoo
(LT, values of 13.31 seconds). On the
mortality and LTy, values indicated the
order of pediculicidal activity in the herbal
shampoo from piperaceae plants as P. betle

Table 4. Toxicity of herbal shampoo extracted from six species of Zingiberaceae, chemical shampoo and

commercial shampoo on mortality of human head lice

Type of the herbal % mortality+SDAtime (sec.) {8
shampoo 10 15 20 30 80 (sec.)
Curcuma aeruginosa 7+4.8bY 81+11.0d T7+21.1¢ 100a, 100a 16.67
C. aromatica 2:4.2be 40+12.4d 73+10.6¢c 100a 100a 17.14
Zingiber cassumunar 37+13.3a 88+12.2a L00a 100a. 100a 11.30
Z. officinale T+6.Tb T7+8.2b 03+9.4ab 100a 100a 13.62
Z ottensii Oc 3:4.8ef 27+4.8d 04+0.6b 100a 22.03
Z. zerumbet e 12+10.3e 30£18.3d 86x11.7¢c 100a 22,07
Positive control 2 o

(Chemical shampoo) 33+8.23a 55+186.5¢ 83+12.62be 100a 100a 12.39
Negative control

(Commercial shampoo) Oc of 13, 16e 244.22d 14x90,66b 87.43
CV(%) 60.04 28.03 18,62 6.54 3.82

Y 36 mortality within the same column, followed by the same letter are not significantly different (one-way ANOVA and Duncan’s

multiple Range Test, P<0.05)
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Table 5. Toxicity of herbal shampoo extracted from five species of Piperaceae, chemical shampoo and

commercial shampoo on mortality of human head lice

Type of the herbal % mortality+8D/time (sec.) LTss
shampoo 10 16 20 30 80 (sec.)
Piper belle 10+6,6bY 99+3.1a 100a 100a 100a 11.76
P nigrum Oec b518.be 2028.1c 01=11.9b 100a 23.67
P retrofractum Oe 0d 20:22.1¢ 100a 100a 22.98
P. ribesiotdes 8:0.1b T948.7b 90+3.1a 100a 100a 13.24
P sarmentosum 13+10.5h 41+21.8¢ 0445.1a 100a 100a 15.01
Positive contral

(Chemical shampoo) 31:7.98a 46+£10.75¢ 85:7.07b 100a 100a 13.91
Negative control

(Commercial shampoa) Oe od 0d 224.22¢ 15:7.07b 83.08
CV(%) 73.38 26.85 16.04 5.66 3.04

¥ 9% mortality within the same column, followed by the same letter are not significantly different (one-way ANOVA and Duncan’s

multiple Range Test, P<0.05)

> P. ribesioides > P. sarmentosum > P.
retrofractum > P. nigrum.

The results of the pediculicidal activity
of eighteen herbal shampoos from native
plants are shown in Table 6. Human head lice
treated with all herbal shampoo caused 100%
mortality at 60 seconds and LTy, values
ranged from 12.02 to 31.97 seconds, while,
commercial shampoo caused 16.0+7.07%
and LTy value of 86.26 seconds. At 30
seconds, herbal shampoos from Averrhoa
bilimbi, Averrhoa carambola, Plectranthus
amboincus, Andrographis paniculala,
Citrus hystriz, Citrus aurantifolia,
Zanthoxylum limonella, Acorus calamus,
Myristica fragrans, Mentha arversis, Acacia
concinna, Polygonum odoratum and Tacca
chantrieri caused 100% mortality, followed
by herbal shampoos from Eupatorium
odoratum, Nigella sativa, Phytlanthus
emblica, Clitoria ternatea and Arcangelisia
fava caused 91.0+11.9, 88.0+7.8, 80.044.5,
75.045.2 and 50.0+21.6%, respectively. The
top five herbal shampoos from Table 6
were Za. limonella shampoo, Av. bilimlbi
shampoo, My. fragrans shampoo, T.
chantrieri shampoo and Pl. amboincus
shampoo (LT values ranged from 12.02 to
13.68 seconds) and were more effective of
pediculicide than malathion shampoo (1T
value of 13.67 seconds).
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DISSCUSSION

In this study, all herbal shampoo from
zingiberaceae plants, piperaceae plants and
native plants evaluated against human head
lice showed 100% mortality at 60.0 seconds
and LTy values < 35.0 seconds and more
effective pediculicide than commercial
shampoo (BabiMild Natural’N Mild®).
BabiMild Natural’N Mild® used as
commercial shampoo in this study is
commonly shampoo for Thai children, but
cannot used for human head lice control.
The top of twenty nine herbal shampoo
in this study were herbal shampoos from
Z. cassumunar, P. betle, Za. limonella, Av.
bilimbi, P. ribesioides, My. fragrans, T
chantrieri and Pl. amboincus and were
highly effective as pediculicide with 100%
mortality at 30 seconds and LTy values
< 13.60 seconds, on the other hand, malathion
shampoo exhibited LTy, values > 13.70
seconds. However, these mortality and LTs
values are in accordance with previous
finding of other herbal shampoos toxicity
against human head lice (Soonwera, 2004;
Soonwera et al., 2009; Soonwera & Rassami,
2011). Furthermore, Soonwera & Wangsapha
(2007); reported that Z. cassumnar shampoo
was highly effective as pediculicide with
100% mortality at 10.0 min. and LTy, value of



Tuble & Toxicity of herbal shampoo extracted from eighteen species of native plant; chemical shampoo and
commercial shampoo on mortality of human head lice

Type of the herbal % mortalitysSDAme (sec.) LTy
shampoo 10 15 20 30 60 (sec.)
Acacia concinma OeV 400 4ef 97+8.Ta 100a 100a 15.65
Acorus calamus 1£3.10e 76+0.0ab 97+4.8a 100a 100a 13.98
Andrographis paniculata 2124.2de B6+16.bcd 9814.2a 100a 100a 14.77
Arcangelisia flava 143.1e 1241930 22:+24.4e  B0221.6d 100a 31.07
Averrhon bilimbi 1028 1be 82+23.4a 97+6,Ta 100a 100a 13.14
Av. carambola 1+3.1e 53+20.6cde 9814.2a 100a 100a 14.93
Citrus auwrantifolia Oe 31+10.6fg 86+0.7b 100a 100a 16.96
C. hystriz Oe 31+16.2fg 86+8.4b 100a 100a 16.68
Qlitoria ternatea Oe 90+13.2fg 80+24.1cd  T6zd, lc 100a 20.00
Eupatorium odoraium De 28+7.8fg T78+23.0b 01+11.9b 100a 10,14
Mentha arversis Oe 62+14.1de 52+14.1d 100a 100a 17.64
Myristica fragrans 7+4.8cd 80+£16.3a 08+4.2a 100a 100a 13.33
Nigella sativa Oe 0i 948.7( 88+7.8b 100a 26.28
Phylianthus emblica Oe 20£10,2gh b4+11.2d 80z4.5¢ 100a 20,87
Plectranthus amboincus 1328.2b 66+33, 1be 2043, 1a 100a 100a 13.58
Polygonum odoratum 2:4.2de 31£0.0fg 68£12.2¢ 100a 100a 22,67
Tacca chantrieri 3+4.8de- 86+13.5a 100a 100a 100a. 13.47
Zanthoxiylum limonelia 81£10.1a 70£17.2ab 100a 100a 100a 12.02
Positive contral

(Chemical shampoao) 28+6.92a 42+10.38def 70+0.87b 100a 100a 13.67
Negative control

(Commercial shampoo) Oe 01 1£3. 181 3£4.83e 15:7.0Th  86.28
CV(%) 115.86 31.54 13.08 6.60 1.66

¥ 8 mortality within the same column, followed by the same latter are not significantly different (one-way ANOVA and Duncan’s

multiple Range Test, P<0.05)

8.86 min. Rassami & Soonwera (2010) also
reported that Za. limonella shampoo
exhibited high pediculicidal activity and
essential oil from Za. limonella was effective
to control Aedes albopictus (Das et al., 2003).
In addition, in vitre pediculicidal activity
has been reported for some plant-based
pediculicide such as tea tree (Melaleuca
alternifolia), lemon (Citrus limon), C.
longa, Annona squamosa, Canaga odorata,
Cymbopogon nardus and Cymbopogon
winteratus (Soonwera, 2004; Heukelbach
et al., 2008; Rossini et al., 2008; Shrivastava
et al., 2010).

Moreover, the herbal shampoo from Z.
cassumnar, P betle, Za. limonella, Av.
bilimbi, P ribesiodes, My. fragrans, T.
chantriert and . amboincus are suitable
to be used as pediculicides for Thai
schoolchildren. Besides, rhizome of Z.
cassumnar are used for anticontusion,
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antieretic, antiflatulence, antimicrobial,
carminative, insecticide and insect repellent.
Leaves of P betle and P argyrites are used
for antibacterial, antifungal, carminative
and expectorant. Fruits of Av. bilimbi, Za.
limonela and My. fragrans are used for
antihemorrhoid, antipyretics, carminative
and antidiarrheal. Leaves of PL. amboinicus
are used for antipyretic and appetizing,

rhizome of T. chantrieri are used for

antiinflammatory, antihypertensive, inclu-
ding fruit of Av. bilimbi and leaf of Pi.
amboinicus are commonly used for several
Thai foods (Faculty of Pharmacy, Mahidol
University, 1992).

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 pedi-
culicides and easy biodegradability
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(Heukelbach et al., 2006; Bagavan el al.,
2011). Meanwhile, malathion has also been
found to disrupt the immune system of human,
thus malathion shampoo is very harmful for
human health and toxic for children (Abdel-
Ghaffar & Semmler, 2007). Therefore, new
generations of anti-head lice products from
plant-based compounds have been developed
(Feldmeier, 2012). Furthermore, the commer-
cial pediculicide products based on plants
such as Licatack shampoo® (extracts of
grapefruit), Aesculo Gel® “L" (active
compound noted Cocos nucifera oil), Wash
Away Laus shampoo® (active compound note,
neem extracts), Nopucid Bio Citrus® (active
compound noted, bergamot essential oil)
showed high effectiveness against human
head lice (Abdel- Ghaffar et al., 2010; Gallardo
etal., 2012).

Finally, while an herbal shampoo in this
study showed to be highly effective in vitro
against human head lice, the important point
the active ingredient should be tested for
acute and chronic toxicity in vivo clinical
trails before it is used as a herbal shampoo
as pediculicides for human head lice
treatments. In addition, the infestation with
human head lice is a serious public health
problem affecting schoolchildren in Thailand
especially in Bangkok, the infestation rate
> 20% (Rassami & Soonwera, 2012). The
suggestion for human head lice eradication
is for the parents and teachers to informn the
infested schoelchildren to treat their hair
with anti-head lice shampoo based on plant
or herb shampoo at least 3-4 times a week
for 1 month.
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