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ABSTRACT

Study on effectiveness of extract from 10 species of medicinal plants, Zingiber
zerumbet Smith, Zingiber montanum (Koenig) Link ex Dietr., Acorus calamus Linn.,
Andrographis paniculata., Piper retfrofractum Vahi. {long pepper)., Nlicium verum Hook
F. (chines star anise)., Nejella sativa L., Arcangelisia flava (L.) Merr., Pueraria mirifica
Airy Shaw & Svatabhandu. and Piper nigrum. extracted with methyl alcohol at 10%
concentrations by contact method was carried out to control head louse (Pediculus
humanus capitis De Geer. : Pediculidae : Phthiraptera). The results showed that extracts
from chinese star anise and long pepper had the greatest effect in controlling head
louse which 100 and 95.0% mortality occurred at 8.0 hrs. and LT ., = 0.09 and 3.19 hrs,
respectively.

Effect of the extracts from chinese star anise and long nepper extracted with ethyl
alcohol and methyl alcohol at 0.5, 1, 3, 5, 7 and 10% concentrations was carried out to
control head louse. The results of these experiments showed that extracts from chinese
star anise with methyl alcohol and long pepper with ethyl alcohol at 10% concentration
gave the best effect in controlling head louse which 97.74 and 96.0% mortality occurred
at 1.0 hrs. and LC ., = 2.28 and 2.79% , respectively . The results also showed that
mixture from chines star anise and long pepper with methyl alcohol at 10%
concentrations had the greatest effect in controlling head louse which 95.56% and LT

=0.02 hrs.



Study on effectiveness of medicinal plant shampoos from chinese star anise and
long pepper, medicinal plants shampoo formula 1 (chines star anise and long pepper
10%), medicinal plants shampoo formula 2 (chines star anise and long pepper 3%) and
control {Feather ®) were carrired out to control head louse. The resuits showed that
medicinal plant shampoos formula 1 had the greatest effect in controlling head louse
which 95.24% mortality, followed by medicinal plants shampoo formula 2 and the control

which 29.53 and 17.60 % mortality occurred at 21 days, respectively.
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) 4 o =l % W VA @ - ] A
ayulng Alnus glutinosa WiungwAlREaiLaTesaNAaAs 294 etulaceae TULIUNTEY
3 S o % 4 o =& 0w P g "
pundaanasiunsidatidaurasn/fansasdsuivenasiiniduaisyg - Ldnsauen
:: a ’.f s:; 9 = o ' i L= Y o
ANy tnunenRidunasznaviseviiithwsiyassaanud@mnsnsmn iR uiadyton
ar = % = 9 o < % i
UssMeTIIAWATeTsY  weanasldansaimanluazaenyesiaayulng  Delphinium
. = 4 o =l o | ' | '
consolida Tuilung luaednaaiunasuiamiessia (9@ Ranuculaceae) WLINATNITOHN
el 1 ns 1= | S o ar = = 7 ] :’;
wnldRmuiLLstden s TRerintnuniudssmunesiuie - Wdassuuvinduuas
7 © 2 ar a6 o N o = o o 9 9 = 9s o &
v driuassaidwInssima sinai Wuiamsls - vsanisldansainaniudns
- - B o o o [ | 9 o & o
\Wedmmywel (P, anisum) &1NI03NEN UaTANSRWN A wsanisldasanaaniudnine
il (Petroselium sativum - Umbelliferae) WUIN@1130MNA0m1 I9RGWI wenanni
fanwudnansarinainluuesgaiu (Lycopoedium clavatum : Lycopodiaceae) #1H1INHWMN
IinanuwrildeRemnainayn idunnuingsdne uasduiuhunfudssnianmsiduiess
srane W ez Nawintiu

El — Basheir and Fouad (2002) $98MUIN&NIRAANANTAY LR (Lawsonia alba

Lythraceae) , Uaufia (Hibicus canabinus : Malvaceae) , INFAWIRTW1 (Artemisia cina
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Compositae) URZNTANWING Trigonella faemum — gracanum WudN& YNNI TSR
o lduasnnineiai Wi ing i ussesnan dulssann 7 fu

Yang et al. (2003) uax Yang et al. (2004) ?wmudwﬁwﬁuﬁaﬁmlﬁaWﬂmaﬂLL@:’lu’um
nUNA (Eugenia caryophyliata) Tnalumssinlal uss sidndammdeanam dnuin uez

= '

= o ar lﬂ.ﬂ hd ar Li' ] n
ﬂﬂ’]’]ﬂ’l?LﬂNﬂ’]’QﬁLLNRQWHWNWI‘%‘L‘HHW?H']ﬂﬂLH’W'I’}"!ll‘LE 11 delta - phenoyhin WA

|
=
~

|

pyrethrum Wafhawszdndunuyssznavhldhoaiseannnad

o =

&1ATUAB acetyl eugenal,
beta — caryophyllene eugenal , alpha — humalenc methyl salicylate LAz eugenal %qma
éi']ﬁrymmfgﬁwﬂ'lumim%ﬂﬂLm:"TfmTfJLﬁuf‘fmm|.'m vena i anLATnidarn1dan
lugm@Usia (Eucalyptus globulus) %Qﬁﬂ’]?ﬂﬂﬂﬂﬂ%ﬁ'ﬁﬁﬁﬂ;ﬁﬂ monoterpenoids (1,8 —
cineole, 1 — phelladreneg, (-) — alpha — pinene, 2 — beta - pinene, tran - pinocar — veol,
gamma - terpinene, geranyl acetate) UAZ terpenoids (beta — eudesmol, geranyi acetate)

Tneanseanmmswailiinaunissinla wassiwnibe s Suas

T
= o

Nl = NS A7 5 A -4 &
uana NPT EunTdER N TehiuRain ldanAaayulnesiinsing
I lunstleariunidmivg Tas Lyon (1991) Uaz Mumcuoglu et al. (2002) 31871015 1
v k74 v v v
e emiia tin dnsiunen i ualiiznan tndusanifieudnnysel tastinduann
o 0 ar a 3’ e <4 ] i .é’ ar
paNNIzAN 1 I unsmaan iaensd i nivase a1 Tanaduns. nda
:, =8 4 3 o ea] -z'-l’ : 1 [ t ar =l o
AU 15 WRRIRaansaed Wwavinaanial 3 AT Waiuefies 5 41 nlfauiauiunig
Farsindauuaslsiun  permathin, malathion, piperonyl, bataxide, isododecane Uas
9 = ar : = =4 o 9 in’ d' 0 ol
propellant gas Taelfannaiioslamdunvdniniii 10 Wil 318528 0andaaTinTmag
N9l 2 ARIUERZATINAIY 10 W WINPT IETURTTss Wie lunisins 1im Ind
Wweanum s dasiaimanuuas Banasldiniunedualunnssnsunivigls 92.3% uas
msldaaainanuuasiiug lumsinen v e 92.2%
Shripat et al (1993) eamdINTUTuLznen TBsaay wad (petroleum jelly),
. . ‘u’ s 2 =) 1(;
tree resin oil wazihdnatey arlanuEUNN ualERNTLWY ViseuNInAguaUNNARN
Anwzlszunns 8 dalue vizeal¥wAu fudhRedeen wudamnaiamionn 1lung
v el a0, Ao v e P i v M > & o
naaas Winana lunnstlasiundanmnng Indidasiu neiinadslunissinll  uasssinge
d 9 or oA L !ﬂl cﬂ‘ o L7 = 9
10 windenqsrsfinan T il nacan wad onassiniidunamiion uazassdwean
Ifiennndinafunznan, tree resin oil uaz tduaney
Mills et al. (2004) e9uUN T EuNUA&TRR N 91 (Tea tree oil) uaziddAL7

(Melateuca oil) @115t M lunstlaarTunidmumn 16 i
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il v

Amdunanineimdnmn lglaasutuAnansniaayulnanis Langneretal (1990)
FredusuyiTaguinsiddnnlsznessesasainanaentwiniy 0.33% Tinaluns
Haaumdamn 5 In&AeauutuynSdunanaIasAlnIanulas  malathion 1% UG
wanyanATaunsazdanudsensiosied uanndumnyrana sl dnuNea

L 3 a2 o e e o o

wananiifseaunis sy wasndaiueiiaiidoudsneunos wWivdu 5% uay
1% Tumstlesiuidawnalsnginlinadiviunisdld uezdadindereaun Uszney
o 2 o o ¥ o <4 o T O ; . v .
fuaswevisn M iduarshaiaanaentwiniy Gsiiovnsunssunassinaléigs us
= [ e ar o :&, g 2 <4 [ Yo 2 <4 1 = v
fanuiuiniudndidesgnarsundesvze ldne Wiiantsuivsenadnamesinge
(Haustein. 1991; Carson et al. 1988 ; Pitman ef al. 1987 ; Speare. 2001)

McCage et al. (2002) 3¢ s IusuyTasuing 3 3ia lunisilasiunidaim wu
drusuwwoayuinsgmsnt tszneuliisian tea tree il 0.5%, thymal 1.0%, paw paw oil
0.5% WAZUTNWILIA 98% Q!ﬂﬁi 2 1lszneusa tea tree 0il 0.5%, thymal 1.5%, paw paw oil
0.5% UAZUTHWILIA 97.5% Wazgms?l 3 1sznatinag tea tree oil 0.5%, thymal 1.0%, paw
paw oil 0.5% UAZUTNWIIA 98% WALIINGIUTHYRTANUINSINGRTANTIHIILAS
Haariuindoun dines wilugrsn2 tunisldfioanasssdy masmn i luRuinmuniig

11 (40 ARdART sin AFY) A=iluant nlsAnssuay Souls
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_ = a =N s -] s
3.1 ﬂ?iﬂﬂﬂﬂﬂﬂﬁga‘ﬂﬁﬂ']W’Ilﬂ\i'ﬂ'?i’ﬂﬂﬂqqﬂW?f‘aHulﬂ‘ﬂnunﬂﬁ{lﬁﬂﬂuanﬂ
v _= QA

Wi lusasdfiianis

nasifluauEuaInnsaipasaengmannisaying - mMafiusaumumine
MY wazMmadauLlszdninwpssansanmanisayuing luntslloafunndamn
TnaRdumausiail

3. 1. 1. maanaansasnguainiaayeing 10 1fialdun winszie (Zingiber sp (L.)
Sm. : Zingiberaceag) wiilwa (Zingiber  montanum (Koenig) Link ex Dietr.
Zingiberaceae) 39N (Acorus calamus Linn) TutazaanWm=ate1as (Andrographis
paniculata . Acanthaceae) NARLA (Piper retrofractum Vahl. : Piperaceae) aanitlurin
(MMicium verum Hook. F. : llliciaceae) UAAITIEILAN (Negella sativa L. : Ranunculaceae)
WneRWEeSe (Arcangelisia flava (L.) Merr. : Menispermaceae ) %ana101ATauea (Pueraria

L

mirifica Airy Shaw & Suvatabhandu : Leguminosae) i elase ( rcangelisia flava (L.)
Merr. : Menispermaceae ) LA Waawsn e (Piper nigrum L. : Piperaceae) (mwﬁ 3.1;
AN379% 3.1)

dngeldazenadowndlumiy s dhaiiduiudngieas i wdninliushy

= 173 d’ L7 : o = ] = o - ar 1l
azilfuasopsasliunayulng  smiuiniteyuinsudazatnawn. 2 Alaniuldlulna
wisnnadueinAuanany 22 IsuFimme g1 35 iudiwms 1finaz 1 Tus /niuANwmEs
WOANDARAS I 4,000 Hadans Taanmassssglifluuens Tnousasuldlina
Fueomune N TANUINGAZ ABTUAYIAZATEINAATY 7 1 SINs0AeT8IuTaIRIaTR
venuueavateendelintauny  wdensasiinasdinanssaeEnsaauefl  aamiwin

ar = v o~ ' = o ] - - 'S
asanaveun leannaayuinsusiasatinliviinisazwadouiiiumiauesnegedann
4 & ol

FitiATENsTIMEIREY N (Rotary Evaporator) aunssyidldiansarianiansnesdiuuiy udo

il UFuAudiudhaine i lunimeseusaly
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TUANAYANAN _ WazvomndImAns 2T

d - ] i o :’/
i 3. 1 Amayulwssiiasineismagey (A) Rmzanalanisie,(B) miilwauds |
2 124
(C) WNTEAaWAT (D) $INTTUHEUN,(E) mmumﬁmﬂ%uﬁm(fs) WININILATH

UASLIA,(G) AanTTlennuwia uaz(H) HaRLAWR

60980
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m"a"Nﬁ 3.1 Wi 1 lunsnaaeuiumwn Pedicclus humanus capitis De Geer,

Family : Spesice Common Vemacular Plant parts
name name used
Acarnthaceae
Andrographis paniculata unknow fa-ta-lai-jomn leaves,
Wall ex Nees. (Anzaipias) flowers
Araceae
Acorus calamus L. Sweetl flag Waan - nan ('J"]ul’fn) rhizomes
liliciaceae
Mlicium verum Hook. F. Chinges star anise Pooi-kak (mﬂ%ﬂ) Flowers
Leguminosae
Pueraria mirifiea White gwow Kwaao-khruea Deang tuberous
Airy-Shaw et (NINAUATOUSN) roots
Suvat.
Menispermaceae
Arcangelisia flava (L.) unknown Khamin-khruea vines
(VL)
Piperaceae
Piper nigrum L. Black pepper Prik-thai (W?’ﬂllﬂﬂ) seeds
P. retrofractum Vahi. Long pepper Dee-plee (ALRA) fruits
Ranunculaceae
Negella sativa L. unknown Tian-dum (L‘ﬁﬂuﬁ’\) seeds
Zingiberceae
Zingiber zerumbet (L.) Wild ginger Kra-tueo (ﬂ?:ﬁﬂ) rhizomes
Z. montanum (Koenig) unknown Phlai (1Wﬂ) rhizomes
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3.1 2. mearmAseenavaAnRTayu N AN s lunstlasfuindaun [duriie
aadns 2 1l Ao LA wesTern dussauinetidno malumsleafuingam Tag
YnmsfmiaenannnsmaseL s e‘éwﬁu%’umau‘lummﬁmmmanqw‘%ﬁmﬁumﬂmﬂ
duadtd wazmenieinuds sndraiWiazens desaliiots udnhluunWasBandon
Lﬂ“‘gaﬁﬁwimﬁ'nmguiwsmnﬁfuﬁwﬁ‘maguiw?u,ﬁi@:‘Eﬁﬁﬁ'\mu 4 Alandu wivldinaufinaue
uringuenans 22 mufiums g4 35 wuiiwms Taas 2 Alaniy ;nthduausniiy wyida
uaanaaad 4110w 4,000 IadaRs wazTue? 2 Fin evisaueanaged S 4,000 HadERs
T ninaduezqfitlonmoss Tneluuwsas il lineduemuiie fioaineazans
fuasazans foAtn7 Suanges ediutsIasaiavenLTuweamateendaefnunn
1 udansesdnafadiapnszensnsaaadl imifihaisaiave Ui Eanioasiveus
azainlvinmsezmedndidhumiausanageneandaueioirmgaynind  (Rotary
Evaporator) qunssitdansaradiidnenestuuts wdaninlUlsumududuie ¥ lums

nagausell

3.1.3. msinususmmalilunimaana

dld ar a ar [ é’
wfluunasnianuamziszsriuiysdganuasda g il
& a e o :’a all o =2 o < & ar
anwieslumnis  daluniasianlilunimeasBesiasinniaiususananemin
= -=l|-=i = - -3 ar L = ar
FuudunuuAnezeny 5 — 12 1 an 2 wiawne imhFaulnGEaihunaania

Yoo G e <l o = < o & o = o
npamamuAs BuridninGeusanlaGuwimnis Isaduudaiing wazlnGauingnsn

ar

Tnmd uazdoud 2 AednunBuusnizedeulueadnaindes §amathndes Smda
wATTTANN Ao WmindeuannTndeuinud nemend uaslsaEuiuLeInzas fu
wum 500 Au Felumadiusnsaiuas Bvietiunsrdunniton Gleldunudaasiiy
290990 TUNABURERUNAIIIANA N 18.0 ITUARIAT B1a 27.0 Lﬁuﬁmm%qﬂﬁ’ﬁlﬁ'@:ﬁu

| e ° o a a = :
ﬂﬂLﬂﬂﬂLW']Y]NW']WﬂquEWQﬂﬂ\ﬁﬂqm'}ﬂ?:qu 2.0 HAALNRAT LWﬂ‘l‘ﬂuﬂ’lmﬂﬂﬂumﬂﬂ

3. 1. 4. mmagaulsz@ninmuassarsainannwaayulwssianismaunamn luanw
veaanfinsiaeyinnimaasy 3 Tunouiai
Tupeud 1 nmageLUsz@nsnmasansannaniaayulng 10 98m sie
NIANETRAUNT ANHUNIMAREI AL NUNUMMASeULILIANANY RS (CRD) 5 11 unzld
ATNMARELLLLANEE (Contact Method) mnurfuuﬂmmmﬁ'mmnﬁmuu’l,wa‘ usa=nhia 16

o v
ungnsarimannzie wa MR Tlearn winlne noEdeuss e Hmsaias e uas
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T o midinde 10 % s nszAENIDTeY IMNABAIRENINAMLNA 7. 0 X 10. 5 X 5. 0

Y o o

iURAAS naesas 5 Taaan wdiliyiudawmniaun 2 Tadums leatlundes)as 5 6
AmFunismaseuiFouiyiey (Control) AHMATNNTIWAtRMWNEIUA [EUNDIUNUANT
arimaIniTayuinsNinIRsSILs M REudIMMmagey 0.10, 0.3, 1.0,
20, 40, 60, 80 uax 10.0 Folus udavhdayaildhinmsdinssinaniuununig
naaauRinnald usziBruifiuupuusnsivuesedtlngis DMRT uas LT
Tumeui 2 MmmasaulssAvinmassansannaniaayulwsNiAnuN g
Tumstlasiumdnun annmmasesledumeun 1 wudiarsaimanioayuinsaastinne
o = o e @ o ol a o = o o a
ansarinanala ussilann iugisaimanduszAvBnmgaluun i lumsnazaimnsntian
T lunnstlasiunndnmasiiunmmaassing NLHLN TARSILLUgNANY 0 (CRD) 5 91
wazlRENMaseLLILANITE (Contact  Method) s nsiuldllulmifinFumsmenaisarin
= ?, d‘ ar L = o = & 9 9
snmlauasiiioin Natsdasviswaanoned waslaniauasnaged avnadndu 0, 0.5,
1.0, 3.0, 5.0 uaz 10 % (A3, 2)avuunszaensosnoylunaeufenuNaIIWIA 7.0 X
= 3 e G T 2 91 oar ni -:S'ai = ]
10.5 X 5.0 wwuFnes nasdas 5 Hadens ufldiudEisvaniowne 2 dadwns ldaly
i s ] ar = [-3 = =l ] = s = 16) &
neeses 5 1 douniunisvesauuliuuiigy (Control) AN simAsuieausild
WINTOIUNUATTANRANHTAYL NI INTLNINITAFISTLATUIUMINRAILUAIN TV AREL
1.0, 3.0 ua=6.0 Falus udarihdeysnlsilivinnisimensvinasmuununmasetonely uss
uFenifisuaddLAnseunseAelati s DMRT 48z LC 4
117 3 nMmageuYssRninmasaisain’inada, Tuin uazansainem
navauazflenn - sleniggreiun aBunImaaelat RN IRABILLILIGN
auynd (CRD) 5 11 uarliisnismasatiutiduia (Contact Method) AMnTiumenansanin
snwaayulne AU Weann uazansariasuanadd uasarn Acuududu 3, 5 uaz10%
i 2
AILIUNTZAENIBNEE UNABIREAMRIIWIR 7.0 X 105 X 50 [WWRWAT NAIRT 5
findems udlfyiudemnduunn 2 Sadwns ldaslundes)as 5 5 dwmiunimeasy
= o a o 1 =l o | ' y’ol ar <
Wiiten (Control) AfiATMagwREMReNwE EIINsaunuansainaniasslng
INUMNNNIATARTLAUMIAREUAINITMAGEL 0.01, 0.15, 0.5, 1.0, 2.0, 4.0, 6.0,
8.0 uaz 10.0 dalus uforhdiayanlalinnmdesmsinamuununimaaauiionld uas

wWisufsuANuanseesAeae S DMRT uas LT,
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=l e = -
NINA 3. 2 (A) drsanmanplasneievisaueanagas NAKNGL 0.5,1, 8, 5,7

LAZ10% (B) finsannanmLadisumisunanages naudindu 0.5,1, 3, 5,7
L6 10%,(C) ansanmaniDeindtioniauaaneans naadind 0.5,1, 3,

5.7 Ua=10% unz (D) arsarmaniearindasmmiauaanages iAdwdndu

0.5,1, 3, 5.7 uaz10%
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= s < ar o
32 n"l‘i‘ﬂﬂﬁ‘i’]‘l.lﬂ?'\NLﬁu'ﬂﬂ‘ﬂ@ﬂﬂq’iﬂnﬂqqﬂ"ﬂﬁﬂHUNLW'&TH.I'XGI’&
NAXRY
¥ L dasy . 2y X . ..
3.2. 1. maausnszeaie iludmdmaaes lnaGumireamae wl wWig
nazpinendelunsmAseIA 1 X 1 X 1 wes Wemwnadauamghuatuemns Wald
gnnezFnefun 1 JedunasAtaLenneeas 1 6 aunTwsineeny 8 inauddldlunmeans
3.2. 2. mMmagaLANNITLRETeasanaanala Tain Avudiudu 10%
WRZ1N (Control) AURIWT uazATaINg=sing BraitunslnanisinuaunsseFiondu
MR N8N8 X 819 Uszunmu 5 X 5 muRRe SINThinnnmeaedrNisnsetiniien au
13ty (2545) Tneldd Ruiununn 5 X 5 MmFnms udavandrsainsinald waseing
= L 1 = = ey ¥ © o nlei 2 = ar or ] v = ar W
Wil wues 5 SaAAR UAUNANAN Iansasuuiianiadansans udatlaviusaami
winatiadenszony (lamed) warnulibiddvga (nwns. 3) dmiimmeaasas
Wissuslun magaL L@ s TR AU sfaerininges  WKaANIann
annfaayuing udnmagey 30 1WA LNZEIANBEONUAIFUNAREINIIITALIADILDINY
whilsegannisfhufiuuaditionds Tainssiunsszaemasasionialy 5 sz Aa 0 =
ar = e = = ar (=3 =4 (-3 - o
susunAlidfinisszanmday, 1 = AomlatlusnuandnpisednuinT, 2 = Banduiuqe
wnsasiaiuleds, 3 = Ramladulluwnsszsiniiunans, 4 = Tonduduidueaenelugivia
Hauda BinnIn UAKAaUAIN1Inaed 0.1, 1.0, 24.0, 48.0 uaz 72.0 T2l
guiunimeseuAiuRETessranrRnAUR wazRledn Aumivesnsseing
siiunnslesd autopipet wemalsaimanGUA waslllenn annudindiu 10% adlumndng
Frgun9nssme(AINN3.3)douarTern luFasnaaaisidiunimage i Faunay
(Untreated) MAINITAGEL 10 W N4 a1AA A1 81 ABBNANENUBINTTFAN LA
o = o v o = a4 @
nnTuAnuanisssAaIAsTeidyelae I szaumussaathastasitieysnunativ
i s i el & a - -
4 926 fatiAn 0 = sziulnAldEnisszAnsiRasIeuEaTRIY, 1 = HAYAIIUALEE, 2
= Eoymmnuas, 3 = Eeymiuiouasinn SnTuinNaudInImaast 0.1, 1.0, 24.0, 48.0
WAz 72.0 Falid MeudInImageLAmINdumeu 3. 2. 2. anafavilaneidunistiuguNanns

:’.« =2 a d’ M « a = & 1
‘VI5’]ﬂﬂﬂ@’]ﬂuu‘%qquﬂﬂqﬁ‘ﬂﬂﬂﬂﬂwq,ﬂ lninie Lﬂ‘j"ﬁzﬂffiﬂﬁlﬂ‘lﬂ
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P a o o '
WA 3. 3 (A) MIeaaLANNTT AR st inuIuUMRINITANY, (B)
tavndaanguansaninsasmilusiaueg, (C uaz D) MIMARDLAIINIZATLIADY

AR UaINT=HNE
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3. 3 maneaauilsz@ninnrasuranisayulns fla waelilenn
Tumstlasnumsmuilumaguny
3.3, 1. MawltranssTdnnanild wasledn Tnedenudndosin
Wiy wisnlnouenaanidu 2 gus grsii 1 Usznaudessaiaanildneuitl
fnpnnadidi 10% , Sodium lauryt Sulfate waz Lanolin , gms 2 Usznoudan ansafnann

AUananTlerinamdindu 3%, Sodium lauryl Sulfate uaz Lanolin WAZEATNS WTNYALIY

v lumuvieanats (ud ®) M iflunmageunFauiien

3. 3. 2. MswTENaAIadATIVI N MesaLLssAnE N WLt R TR Ing T

nstlaaundnm insangalAsviauum 90 Al s nlsaFeulanuaadssoassd anetuw

£ o

&1 Swmdavueatiiany uazlaaEeuriiuain sninaes Sawdavusaiagig Tadeng 10 - 12

U
v v v
ar

1 esadamnlummeseupfindoannains i bildRnnldiilaphdu s
IFumouiumeuanAglsrandy uazginasasuasenaiadngsion nawwamiuldviiaiion
WIAUNH TN TEaTA TIN5 AT LAV IRIIANLS U AnLag Tugznde 5 - 10
o/ Au Agpaniuldangadasdnanagey vnadisdalalidmiaannisqudisaar
Arlilvidndaslunmesey
3. 3.3 mamasaullsrAnEnwre wnsywoayulnsgna? 1 vz ussuauyndl
e laniamans (UWin ®) sensantadvnsnetgiainrFusiiunisineua
anangdnseantiu 3 ngu ngusz 30 AU NGRT1 NINARBLLTNKARIAT NANA 2 vinng
= . o PP 2 2 ; =
NASBLUTNWGAT 2 LAZNEHT 3 nagauiuauyiNesyi lmavisswsas (uwhh ®) Gu
naaedlagorsadnsurssAuivwissngua s duan idenuisldusuyaduns
ARz 20 Hanans viliusuynesareadunn i e quAs s 5 Wil (nmi 3. 4)
2 = w o oy o o = = o o < )
Jutlarhequasnudsntiulivdetoaviduniinansatduioumimng  waslisne
ar ] -] e R by L e b4 F 2 'é' ] - aal
NIEATATUARZAW YiNaTunnas wad enansdnsaadunnsiaetinazann auiivis
nimasaLtynT 7 U ssteariuuiu 30 T lunstiuiinuanmmnass Tneniusiuaumm
Wavue wenifuime wazlimng nmmngveann Asniswnlifinnaadeuiuayngdan
. = T, = = = - ; ; = .
199398 Msnd@amiEe sy Aansimedsulmedinzdauladaunilansing
meld AwmFumangainnisivnuudng: Asnnsmsaliwuly, foseuw uszdAndindy we.

o Y o w vy o - aa
wmMemAnaseLRINEWintayan leviaua i Besninanisatissialy)
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nwd 3. 4 (A) mstianufEeaioayulneiudminGeu (8) nelauusuyaniaasyulne
HMTENANTINGY (C) NINGEEWINNNTaz6N (D) AquATHEAei My (E)

Y v o = = - 4 o o s &l
Aranniazem uaz (F) TinlEeuminuie @ mnasnyne LS Tausamviai
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3.4 ADTIUNNTINIFTANHILISNIARDY

1.

% = o =t = : = < = o = ar
Hﬂ\]ﬂﬂ‘l.lﬁ]ﬂ']ﬁ‘ﬂ{]')ﬂﬂ’] i 4 AnAnuzmA lWlaENITNEmg maaimalulagnigdn

meAmgie  anzwAtulafinisinems snniunaTulsd

WIZADUMNA U IATUMUITANANTIIT NTIUVINY

2,
3.

® N o o &

3.5

TnaFauimbnils WaaeNITT NFWINLILAT
TsaEauiniiag weaIANTZY NPUNWEINILAT
TnaGaudngnanlnml lwaaianszla npamnanuas
TnaBauiuamamans manges 8. 1Unges 1. wAss &N
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4.1 uamsnAFavlsE@nannrasarsanaanigayulnslunisiasiy
hanlunasljinnis
4.1. 1. HaU9IMIVAROULTE AN N WasIarsarnANATaNUING 10 98A slan1sane

pean anmmeserhumed 4.1 wudhansaiaanTeinliuaingalaoinariiton
FAIVAINIMAADL 55.0, 70.0, 70.0, 75.0, 90.0, 95.0, 100.0, 100.0% MAINITNAKDL 0.15,
0.5, 1.0, 2.0, 4.0, 6.0, 8.0 WA=10.0 T ANEFL UGS LT o, = 0.09 Fala 38980
AeaTsaniAaINALR Anavinlviivnmas 10.0, 15.0,25.0, 30.0, 65.0, 85.0, 95.0 WAz 100.0 %
WRIMIVARELO.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0 UAZ10.0 1113 ou& WL uasilen LT =
3.19 dalus HaweIR TR NWIN eiuavin wnmednimagay 0.0, 5.0, 5.0, 15.0,
25.0, 75.0, 75.0 wazr 80.0% waInIIA&eL 0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0 Uaz10.0
F2lus MINEG URzTAN LT o = 5.46 Foli Hauesasatmann e ineTid e
NIMAKEL 5.0, 10.0, 15.0, 20.0, 25.0, 25.0, 30.0 uRS 55.0% nAINIMAABY 0.15, 0.5,
1.0, 2.0, 4.0,6.0, 8.0 4AZ10.0 Tl msndi uaziien LT =8.16 Falua Hatasasarin
animzanelastinavin e evdenimagey 0.0, 15.0, 20.0, 20.0, 20.0, 25.0, 40.0
WAz 75.0% UAINTNAARL 0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0 UH=10.0 Falua ML uas
fiFn LT 50 = 8.98 dalua npwsssnsarmannsiioduarnifunmemdammasey 0.0,
0.0, 5.0, 10.0, 15.0, 15.0, 20.0 WAz 55.0% naIN1IA&aL 0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0
MAZ10.0 T2l ATNANGL WAZIAN LT o = 9.70 T2l Hevesansafmannnanaliiounsting
mbiunmendinimaaay 0.0, 0.0, 0.0, 5.0, 5.0, 5.0, 10.0 U8z 50.0% MANIMAGEL
0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0 UAZ10.0 Tl MUATL uaZiln LT o = 10.25 Falua
HATBIANTATARINTLUAINaM A eudannmagaw 0.0, 0.0, 0.0, 0.0, 0.0, 5.0, 25.0
LAZ 45.0% MAININAREL 0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0 UAZ10.0 T2l AINAFY uAs
{1 LT o = 10.56 $9l0 wavessnsarinandmainineinunmendnmesey 0.0,
0.0, 0.0, 5.0, 5.0, 15.0, 15.0 uaz 40.0% UaININA&EL 0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0
UAZ10.0 Falua FNEGTL wasilAn LT o = 10.78 97lus Hewesansaima nuiAieting
v Wimmemudsnimaasy 0.0, 0.0, 0.0, 5.0, 5.0, 5.0, 5.0 LAZ 5.0% MAIN1MAREY 0.15,

0.5,1.0,2.0, 4.0, 6.0, 8.0 un=10.0 F2lia muSIAL UAZHAT LT, = 16.15 Folug
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AN5799 4.1 HapaansaniaaIniaayulng 10 2fle Sawmsueanazed Arudiudu 10% Aeniemnevasnudinimeaes 0.15, 0.5, 1.0, 2.0, 4.0,

6.0,8.0 waz 10.0 T

WAIMMAINITNARDY (7.4.)

=3
NIANELRAE (%)

#1341 nziie e Wadn winlig AR navawdelad uiuede  Hmzaneles W dnuh
0.15 0'c? 5.0cd 65.0c 0c 10.0d Ob 0" 0d Oc 0c
0.5 Oc 10.0c 70.0bc 5.0bc 15.0d Ob 0 15.0¢c Oc Oc
1.0 5.0bc 15.0bc 70.0bc 5.0bc 25.0d Ob 0 20.0c Oc Oc
2.0 10.0b 20.0bc 75.0bc 15.0b 30.0c 5.0b 5.0 20.0c Oc 5.0c
4.0 15.0b 25.0b 90.0ab 25.0b 65.0b 5.0b 5.0 20.0c Oc 5.0c
6.0 15.0b 25.0b 95.0ab 75.0a 85.0a 5.0b 5.0 25.0¢ 5.0c 15.0b
8.0 20.0b 30.0b 100a 75.0a 95.0a 10.0b 5.0 40.0¢ 25.0b 15.0b
10.0 55.0a 55.0a 100a 80.0a 100a 50.0a 5.0 75.0¢c 45.0a 40.0a
Control Oc 0d Od Oc Oe Oc 0 0d 0c 0c
LT, () 9.70 8.15 0.09 5.46 3.19 10.25 15.15 8.98 10.56 10.78
CV (%) 38.03 24.63 26.76 54,31 32.07 4213 64.53 38.75 31.43 42.43

oo - H
ANLAREANN 5 TN

2/ & ' d‘ :: i Y ar =4 o ' ] ar a
E‘I’JLﬂ‘ﬂﬂ']L’ﬂﬂﬂ‘luLLuQM\Wlﬁ'mﬂﬂ\iﬂ']EJ‘EJﬂ‘l:I’?LMNﬂNﬂHhJ ANANNUNINANR

2 od 5 ;4 _
LT 50 = 1a uaan1maassnvin Wiwnang lussauila (Lethal Time)

a o
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4.1.2. wamsvedeusz@ninmessasarnanniivayuinsiildnaningalunisias
fufdawn Anuan maaes s 4. 2 (NWia.1) Aeuavasansainainala T¥lein
A 0.5, 1.0, 3.0, 5.0, 7.0 UAT 10.0% FEMIANIBNMAINMAREL 1 T2l
wudTinsdidi 0.5% asarnaniludn dao wmiauesnened anunmosnon AT
TnewnlEwnane 44.38% 30iaanie asafnannitlofn de levBausanened, asarn
RINAUR Fat LlEVBALEANEENS UAZANTANARINALRGNY WNTALDANEERR 1nevin I
ANEl 33.41%, 17.5% UAZ 6.5% ANa6L Hmaudindo 1% mmﬁmmn’iﬂﬁ%ﬂ fagl LnER
ueaneged annsnsunEananlneinlfunmy 52.41% sesaunde arsainanaUa
#atl lavizaLaanaaed, asarnaanlern Aae tevdaueaneaesd uazansanAanAAG
wvBaueanenad Tmen RN 52.0%, 49.14% uas 5.34% Aude Annadiudi 3%
ansariasnaUR A lensaueaneded ansosinm IARTan laeinlivnmne 68.0% 584
annAe asainanledn dap evsaueanesed, msarmanitonn doo Lmie
LOANBENS UAZANTANAIINALAAIY IVTALRANedes el iumne 59.95%, 62.95%
LA 14.83% PuAEL imanadidn 5% asataanniud dhe laniaupanenad amnsn
s ldRTgealneinWmnmin | 76.46% setnmnAe ansenmanTlotn den  umla
LeaneEng, anIanA NN Sy evBauesnened unzasaiA ARG Lmia
weaneang e bEwNRn 71.76%, 64.64% uas 17.55% Audnsn Aronadade 7%
asarmaniTasn Aan wvibakeanssos annsnein v lEAT galaeviabiunmiy 90.0%
3090uNAe  &raian ot Fa levBausanened, a1satRAINAUR doe Lave
LOANBENA UATANTANAAINALAMIY vBaLaaneaed wavin liwene 85.07%, 84.0%
LAT 46.54% ANAIFL WasTrudind 10% mmﬁmwn?ﬂﬂ%ﬂ flatl WVTALEANDERR
gnsnsnun R aalein By 97.74% sesaaunde atsatna U doo 1evise
uaANesed, asanaanitluin et LOVTAUSRNeRRd UATaNIeTARINFAGY LmBs
uaanaaasd et Wi 96.0%, 92.2% WaT 47.49% RUAAL

WenBuvidienn Bunnmoaduiuuesansaimnanaa  uasieiniinuarnbimnme
Faavide (LC o) SuwuiasaiaaniDetn e wiaueanesed fuavninmuiige
Tunmmaaey 2ailen LC o, = 2.28 % seenanAessanasnaUa dae ievisausaneaed,
ansarmanTilufn do avisausaneaes uazasatnanALUAR s wmBausanesed e
A LC o = 2.79, 2.94 URT9.23 % AINAAL

anuaMIMARETUANIIR 4.3 (NMWA4.2) Aanatesgnsaiaanamla Tafn Audu

. o o -
du 0.5, 1.0, 3.0, 5.0, 7.0 1Az 10.0% FENITABUDUMIURINTIIMARDY 3 T2l WU
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Ay 0.5%a1sarimaniTlanin fne WYEALEANAARSR A TNNINH UM A

]
= =

Anaalaein il
ar 2y .:/ = -« ar alja

WAL 65.91% $99a917A8 @nsanaannitlein Aqe evaueanesas, a138NANALA
finel LENTALERNATDA LAZANIANAIMNALAMY IWNIALDANEARA AL WA 53.64%,
20.36% WA= 19.56% MAINATAL
Anondindiy 1% asairainiilein doe wvBausanemesd ansnsmnlgangalaain
Wumie 83.71% se4aINIAR @19anma niiunn g IWNSALeANeaas a15ana’NeaUA
v = o o = =y = & o 1
gt OVTALBANETAR UAZAIANARNNALRMIY  wdaueanesad  1aevn limnmne
74.26%, 60.0% URT 15.87% MNAWL Amnudiudu 3%arsarima il fe wnia
wpanaana annsnsiun lsangalaevinliinime 89.33% saeaannAa arsanaaniilurin
k% - & ar =l el (7 - -« ar =l = v
AoE LBVDALDANDEERR, RIFATTARNALR MR8 IBNDALEANSTDS LA=AT1IANAINALAME
WNTALBANDHOR WEWIN WHUNAIY 89.29%, 80% WA 36.25% A1uaeL NANdiud 5%

ar ?/ 9 = ' [l !ldcll o t2
avainaniilenn soe wyausanased awsnswwniinaalnemlivinne 98.0%
FENRINIAD  ANTENARINETN M7 WV eUDaNaand a19aNARMALA ANt levisa
WARNOFRA UATANTANARINGYAAIY Lnsaleaneded taemilimnmie 92.67%. 80.0%
WAT 47.22% RNNAGU Mentudiuiu 7% avsereanitlatn fau evisunanoned
annsim lBananlaevinliiues 100.0% saasaunae ansarnanniflenn e wnda

-« ar al el L - o - =l el 4 =

LEANDFRR, ANTANARINALR  F18  WaVDALEANEERA UAZ&ITANARINALUAMNY  Wyda
uaaneaaa Wy lWwnms 93.33%, 82.56% URT 77.7% @NA1eL Aimaudiudy 10%
asanaanilann Moy leniaueansded, arsaneaniladn fg WNTALERNETas U

(%3 - = Y _a o ) 7 4 ar
A1380AINALR Ay LeTALEanesEnd IPHEINITDHIMN LA 100% $9989NNARATTATIARIN
ALRA Aael unBauaaneded leevinliiumg 78.67%

' . % 4 .

HeowsauieuFunaunnnudivduvissasainanmld  uasTlannnduain Wiwnmnng

PRIt (LG Tumsdransarmanitletn dug wndaaanaaad TuavnWunaned vmm

>
ar

Tummaaey 34 LC , = 0.70 % sesaunfessaimanlufn dae wnisueanosed,
AVTANARINALR Fel LONTALERNDERR LAZAYTANASINALURSRE Wyniausaneaed lneiAn
LC & = 0.79, 2.27 UAZ5.19 % ANAGL

NUANMINARSIIUANTITR 4.4 (MW 4.3) AanaTEIEIaRAIINALA Tein A
#1 0.5, 1.0, 3.0, 5.0, 7.0 U8 10.0% FENIIAILVBUUMAINIINAKOL 6 FAT WL
fanmudidu 0.5%ansatmanTletn de wndeusaneaed ansosindRnaslng
e 85.12% seeaania arsafmanarn da leviiaueanoaed, a1sarnan

Ua fae weviauasnaged waz@1sanmsInAUaRqe wvisauaaneaadimeyin s

ho) |
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64.77%, 50.32% WA= 36.74% ANAL HAudiudy 1%a7saiasnilann fng wnda
wasnagad arunsnswn lBangalaevinlfiunme 96.0% 1e3aeNAe a19aiaaNTTein
v - o o L T B 7 = o ar R
FNEl LOVIBALAANSFRR, ANTROARINGUA Fot LEVTALDANEHAR UATAIIANARINALIRGL
WVBALEANAARR WEMN WAVNATY 85.17%, 76.0% uRT 53.53% ANA1FAL NRaudiud
ar ?} - L. i =J o
3%arsanaaniilunn g wivdausanaded awunsnsnmldangalaeinliunmne 100%
- size i ” -~ - i P -
TONANNIAE  A1TANARNIIENN fRY  LOVTALEANaaas, RITANANALA Fit  lansa
WOANBEDA UATRNTANARNALRMA wvdalaaneaealauii Wivimie 89.29%. 88.0%
WAZ 71.14% ANNAL RAudiudu 5%arsariaanThonn fog iwnsaueanasas a1u190
s lFangalaevinliiuime  100%  so3nmmiRe  asanpainiladn  dee  evia
LAANBANR, ANTENANGUR 5128 WYDALDANDFER URSRISANARNAUARIY  LaviTa
upanaaed evirliivinmie 98.18%, 90.0% Uas 88.0% saasaL Mindudiud 7%
asannanilienn sas ONTALERNDERR, A1TANRINILIUNN A%E WVBALDANDTDR
UaY @TERRANALA sinel WYBALOANAARA @11l 100% 7998917AD
@19anmaIn MA My lensausanegad WwevaWiuinig 89.55% Attt 10%
arrannanunn  fng VS ALEANaFRa, @1ENASINIENN . A%t WVBALANTRE,
o o e = (3 o = a3 - -

@78NAANAYA Mgl LUIVTALAANDTNA LAZEITANASTN AURA Gt lanTalleaneasa Lag
ARG 100%

WeauFouwsnnFunmouindueesarsainainadd  uazDesniuan bivnme
TN (LC o) Bunudiarsarinaniluin dne wndausanssged ke fmesnigs
Tunmnaey TiAY LC ., = 0.37% vasAssisanmanilarin dne levidauesnesed,
AainaINALR Aae Lantaueaneand wazasarinanslasan Methanollaeiiidn LC =
0.63, 1.04UAZ1.74 % ANATFAI

ul - - - al jal -

INUAMNTNARE WAV 4.5 (NN 4.4) ABNAIDIA1IANARINALR manTilenn,
mla uar Weardn udinsvegey 0.01, 0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0, 10.0 WRZ12.0
Gl veeAdndy 3 % wWudn Finan 0.01 Falue gnsanaanadanauiulenn dag

- - i - o s
naLaaneaes awnsnsn liangalaevinliumie 65.67 % seaainAesTanAeIN
-] - ar ?, 7 = o ar ..’, } 1 < o
AlanauiuTllann son  enSaueaneaes, arradmsnilenn fue  wWvBaupsnaans,

ar - = a - ' ar '.’. 8 - L
@TANAAINALUR Ae lLTALBANDARA.A1TarmRNITILNN Al IONSALOANDTNE Las
asanmanALRANY eniausaneaed evinmimny 58.20, 31.41, 27.65, 26.10 LAz
o o o . " . . 2
11.86 % MNAIAL T2a1 0.15 Tl arsanmsnalanauniultlenn doe wvia

o ' = o ad
weaneged ANt v ANgalaevinliunane 72.29 % esasnAessanaannALa
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nauuletn din  wovdousanemed. asaimanTaAn ddn  wv3ausaneaed,
asafnanTledn don lovBaueanened, assiAAnALR dap LmBaLesneTed uAs
@N9ANARNAURFIE LOVNTALEANDENA WLV WIMNANE 68.57, 52.78, 35.14, 34.55 UAZ
23.71 % FNEFL A981 0.5 Falug arsamanalAnansuTlein dae umisuasnaaad
asnsnsnwn Fantaeinlifmnme 82.95 % sesrunAeasafnanaLAnaiLTefn
Fne evFauasneaed, asatmenafn due wvIsuesnened assiaeniA doe
wviausanesed ansafaanledn  dun  eviauesnesed  uazAsatnaNFLAGL
lavTauaanegns eyl Ay 76.43, 64.63, 48.89, 39.14 uaz 30.92 % FNNATAU
Aagn 1 Fal snssrmen ARl du wvaausanened awnsnswn @A
anlainlimy 8742 % sessunAesnsaimanniananiulledn diu v
ussneded, aseimeNToin g wvEaLaanenads.aseiAnITein don lana
UOANRERR, AFANARNAUA Mie lwvBaueanaged uazaIanAINALURE  evSa
weanesed ImevinlFunee 87,14, 78.32, 60.19, 52.34 Uas 30.92 % AANGSL Alaan 2
Falua angarmanaarauiullesn do0 wvBaueanened waz &13ERRNALANANTL
Worn de lovianeanssns susnsiunlEifaalooiilfonaiy 100 % sesaande
ansainanluin - fne  smBaussnesed.asainanTonn dou lavisnueansaed,
@198 INELR A28 IVBALEANSERN LWATATIANRANALRMIY lenTaueanesed 1ae
¥ lnmae 80.14, 67.05, 56.56 UAT 34.25 % AINA A Tiaan 4 Falue asarmansa
nanrulonn Fos wvBaueanesed ues asarmanmlananultledn dan ovisa
waaneand Awnmnz FATgAlnein i vnane 100 % seanunAearsanmanniudn
o wviBausansEef. A1sarRenTein dotl levBaLeANEARS, @ERARINALA ot
WYBALDANDENS UAZAISANERINALURGIE  levEsunanagas nevinlunme  82.64,
71.05, 63.86 UAT 40.41 % FANSWL 71087 6 Falua arsanAnAlANsLTUTecn dae
wvi3aueanered uer asatnanalaneuiuitladn fan endsueaneaed aunnsiawn
Wangalaevinlivnmy 100 % sessanAessaniasnutn #n umBsusananed,
gnsafinanTlein don evi3ausaneaed, assaenala dae umBausAneEed uas
asannaINALaAIt laniauaanages e lifivimie 90.65, 80.57, 65.68 WAT 46.84 %
FINEAL Tnan 8 dalue @rsarmenaansuiuToin dae uvBaueaneaed uas
asafnanAERaN Lo fon eviseueanesed annsnsnundATgslaeRA N
Rt 100 % sevRanAeansarRanTlein doo LuvBausansaed.arsarimaniTlarn dae

LONBALDANDERA, ANTANARNALR Adtl IENTALAANATNA LAZAIIANAANALAAIE WS
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waanaaea e linmne 95.32, 93.14, 76.47 Uaz 74.58 % RANAAL Ma1 10 Falua
o - - Y a - o b el o -
AsanmaNALaNanTUITeRN sy lwvTaLeanNaaas war A13ANANAURNANAUTIaNN
9L = i ' bql-:t' o _4§ L% = 4 o
finel LOVIBALAANATNR ANTNH UM FANGAIAEVTIIWIAE 100 % FENAINIADATTATI
anturin Mg Wwniaiasnaaas, @ 178nAaNTLENN A98 WYVTALDANEARA, A1TANAKIN
MR Fn l@vTaLeANeEDE WATANIATARINALIRGNY wWnsausanesad il
o o d. a'/ ar = =) ar 2-
97.14, 95.32, 91.92 Uz 87.52 % MINAL WazN 12 9219 ansanmanmlanannulilamn
fingl LUnBALaANaaas, Aa138inANNAUANANALTIEAN Ay enTauaanaaes, A178NAIIN
Wurn fg wniaupanesed,a1anaanlilain fae wWnsaueaneaas, &13ainanNma
Ftl IEVIRLDANIFADA LAZANTRITARINALIRFE LB aLeANETad &1NITONUMNLA 100 %
WenlFuumsunaliangisanasnalananTonn, Al wazein Aiuanilfmn
FNEIATINTN (LT o) dunudiansaimsinatananifein sy wniawasnaged duavinli
W EARgalumMMaseL TlAY LT o = 0.11% sedsanfeansannsanalananTunn
Y ENTALDANSESA A1TRNAAMILIENNGLE Vs aLeaneass, a1rainanitann  #oe
LANBAUDANDADR, AITANAINNALIA 198 LUNBALEANIFDA UAZAITANAKINGILAMIE 1aNBa
WORNBABAALNAT LT o, = 0.17, 0.58, 1.93, 2.79 UAZ4.53 % FNNASIL
= - P 1 9 -
QINUANINAREI IUANTIN 4.6 (NN 4.5) PONATAIRI&NARINALUA anullann,
aUa, Weorn waanismegey 0.01, 0.15, 0.5, 1.0, 2.0, 4.0, 6.0, 8.0, 10.0 ua=12.0 F2lua
Pa3AMdNT 5 % Wu9n Mean 0.01 T2l arranmanaUananIlenin oy w@nsa
uasneded amasns I iangelaeyin Wiunae 70.26% sesasundedisarnannierin
9 - o = =l .:- L = o o :: b
fnel WnBaleanages, AUananTllein fag wnaaLesnagas, aisanes nitenn gog
o o ar LS b 2 - 4 ar al oA v a
LONTALDANDANR, A1TANAINAUA ANt LVTAUANETDA LAZAIIATIARINALASIEENT A
LEANDERA WEvin W IWme 50.7, 47.90, 44.68, 24.17 URZ13.09% ANAGL Aa1 0.15
- o o = = - " - o
il ansarimanAlananttledn dag evsausanered auisasin Bangalneyinr
WeNg 80.28% soasnnAegisanaanmlanaulllein fos wvBaueanesad, ansann
anillaineng wntauesnesaas, A13aNASINIWENN fqe ENTALEANDERR, A1ANA{IN
AUR Aael wviauesneaad  uazATTanAANALAMueniaLeanaed wevinliiviang
60.33, 56.95, 52.74, 35.55 UA20.54% MINATAL N9a1 0.5 9lue a1sanmsnaUanaN
Werin dee lenausanesed aunsosiunldinngalasvinlivnmy 88.27% saeaaunde
mlananTlerin ey mdaueaneses, aisataanillafndas wWviaueanoaasd, a136nm

anitlenin e Lﬂﬂ%ﬂuﬂﬂﬂﬂﬂﬂf{ ﬂ’]‘i‘ﬁﬁ%’l‘ﬁﬂﬁﬂﬁ flngl IYITRULEANDTRA UAZATTANASN

FURGsensaLBaneaed WevinWimnmne 79.49, 72.46, 60.80, 43.33 LA28.36% MM
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' &
0 o o o v

ul—v 3 o s 1 =
167U e 1 Falue arsarmanfUananTlain dag ieviausaneans aiuisoswnlea
- ° Y - ax > u a e o
Ngalaevinlinmie 90.47% sesasdnAeatsainanlleinsey wnsauesneaes, AR
naultlunn Mg wvaueanesed, a1sanaantuin fne IYVTALSANEANA, A1TANAATN
AR dag wvsausanased  uaraanARINALURMITeniaLeanagad mevin unmne

87.34. 81.49, 77.90, 58.33 Ua36.85% AINAGL Mnan 2 $alie ansainanmlfnanle

&
ar v

fn #hw ieviseuasneged e EFTgelaein ey 100%  sosnmRe
ansafnanniTleindan wvdaueanesed, mananiluAn duo wvidaueansaed, &nsans
s Tl fae iviBaueanoaad, asaraaniUa dog wniausaneaed LazansaiaaIN
AUAMslenTaLeanages e WiMIsNg 9242, 84.35, 83.73, 76.39 uUaz40.85%
FUANFL a0 4 Falae ssarmanaUananiTlarn doe iavEauesnaned uaz a17ann
snAdananTloin day umaupaneded susaswn daRgR g biunmg 100%
spsnnnAeEainanTflufnday  WvBaueanesed, asefpanlonn dan  lavide
LERNBARA, ANTANAANAUA ot lVTALEANEERA  LAZATTANAINALUAME 1enda
wosnesad Taevn e - 94.64, 86,59, 78.61 uAZ51.09% AINAGL Tiloan 6 Falua
ansarmanAUARsL TR Fon levBsiesnsaed Lar AsatRRINAANGUITern da
wridauaanesed  @rmnmneudRngalaein i 100% sasnanAnssariaann
Werndny wv3alesnaged, drsafnaanein fos levDauaanened. asarnanALA
piel WVBALBANIEAR UATAITANAAINALAM 8 iavTauaaneasd nevinWinme 97.5,
94.17, 80.83 UA56.42% FANAE Fian 8§20 &rsarimanmanautlefn dae avide
ueanoEeduAz AsanpanAlanen o dae swiaueanssed anunsneiunlERTige
Tnemnlfivnmns 100% sesaanReasaimanTuindan wninuesnages, &1sarmain
TWefn &an 1evisausanesed, asarnanils day WnIaueanoses  LAZANTERARIN

Uasae wendausaneses e liuimne  97.5. 96.67, 87.5 UAZ76.43% FNNAAL

<L 3L

a1 10 Halie gseimannaananiDein #e wvbausanoaad, a1sarnanALANAL
Wern dae vauaanesed, arsainaniloindas avsauganases uas esaraan
Wedn do evaueanened anusnsiu EERgalae lonmng 100% seawnde
a13aNAAINAUR fivel LlavBauaaneged uazanranmaNALUAse wniaussneged  1ae

M IwmIe  96.36 WAZ93.06% MNAIFL Aal 12 d9le a1sanmanalanantlunn

¥

e lentaueanaged, aAsanasnAlanaNTlunn fy LnSaLPANEERA, ANTANAKTN

Werinene wniausanaaed, a1sanaaniiluin Aqe w@yndauesnedad, a17anANAUA
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=

v = « [ o o B s 1 Y
MIE  LBNTRLEANDENR LAZANTANARINALIRANY LUVBRLEANDEDRA ﬁ’]ﬂJ’l’i‘ﬂ'ﬁJ’]W’liﬁﬂTﬁﬂ

I Tiwn@ne 100%

FenRoufsunaanaissieenilansiTodn, MA wesTorn Aiumin o
A (LT ) Humuinansarnanalansulletn dou evsauaaneged duanild
wnmeATigelunmagey Taildn LT = 0.05% sesawndessaienalananiflosn
Fat wvidnusenened ssatnsnledndan  umdsuesnsasd arsatnanilutn dow
LOVIBRUBANDEDR, ANTANANNALIA Aae vTALeANeges LAZANIANARNALAGY 1evTa
waanagas WadA LT o, = 0.07, 0.45, 0.46, 1.85 WAT3.97 % AINAAL

AN TR 47 (T 4.6) AanatesanIsiasnaUR wanldn,
A, Wekn udansmeday 0.01, 0.15,0.5, 1.0, 2.0, 4.0, 6.0, 8.0, 10.0 1a=12.0 Fala
gpaadidy 10 % wudn Auan 0.01 $olus esarmniARanTTluin e wvda
uasnaged aunsnsitv BARgalaeYn I nme 81.50% sHaaaAe @nsatmanila
nanflrn dau lan3ausansand, asatnaniufn dan wendaueaneand, arsaraann
TWleiindon Iv3aLEANETNG, 196 MALIE dat LmBausaneoed uasasainana
pingl LaviBaLaanages nevinliiuamiy 73.33, 48.0, 46.93, 36.38 WA 28.57 % AINATAL
faan 0.15 Frlus ansansanALaranTlutn dag leviaueanased &unsnsinwnldA
anloeyintiwnmy  93.33%  sesennde  avatmainalanenilonn fon e
unanaaad, asadmanTlonn 4ol levisausanesed, msarmeniluingos wmia
uaANeaed, a1TafAaINAUR Aot vBsueaneses WATANIANAAINAURAIY 1avEe

o o

UORNDEDA ImEViNIWImIY 91.56, 68.0, 53.43, 53.38 uAz 39.43 % AINAIAL 711381 0.5
Falue asarpannlAndaToin dan eviausanesed snmnsh A Tgnlneyin 1
WNANY 96.67% 0d8dNARE ETERanALARaNITERN @18 WvBsuasneded, anaarn
anffludn de evisausanemed. aaaina NALA 9t wvisauaanesed, a1saraanile
At WYBALEANEERR  LATANTANPAINALANY \av3auaaneEad Treviniunnng
95.56, 84.0, 65.51, 62.12 UAZ 47.43 % AN Aaa 1 Falua ansarmanaanaitl
AN fae LevBauesneed, assimanaansulofn dae umdaueanesed uas angara
antilfn o woviaueanesed smnsnsinn RTigalaeinWanme 100% seanan
AosIerTAaNALA fae  wvdausanesed, ansarneantflefingas uviBaueanesed waz
aranaaINAUARIY eniausaneges mevinlivnmne 84.51, 77.31 uas 58.29 % pNu

a1eL Aaan 2 Fale gnsarmanamlanaullenn fau iaviausaneand, a1sanaanaa

RNANTIBAN A8 WNTALDANSTRN WAY AN1TRNARNNILILNN N8 LOVTALEANATER AN
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v

i FanlaeinlHunany 100% sesasnfeansaimaniiua ane wviaueansass
anaarmanTlefindan wvidaueanesed uasansatnanmladan evausansaed lns
AW wnAne 91.68, 80.64 uaz 70.29 % ANATGL Maa 4 Fala ansarmsnalanan Ty
fin dae iovFausanesed, asainanAlananTilun das wmiaueaneged ez asar
e dae evisauoanaged ansnahun @RTgn nevin Wvnme 100% seeaan
AagNsarRANFLA Aha umBsuaancaed, arsatnsnTluindiy umBsusanesed uas
asanmanaladng lavisausanpgadlnein sy 93.68, 83.14 uaX77.14 % MNN
§160 Tan 6 ol ansarmanivanauTlorn don lendaunaneaed, arsarnanaLa
nanTlein doe wndsueaneaed uae A13aRRaNTlasn Aot lev3aueaneaed &a1mnsn
s ATgalaerin ey 100% sesaunAernTanaRInNRlE dae Lim3auoaneaes,
ansarmaniTlerndas wvinueaneses  uazasarARNALARI Wen3auaanoaed Tnt
yilnene 96.18, 90.64 kAT 81.14 % A nA L Anan 8 2l ansarmanalanan Tl
fn &t LovEausanemnd, asarmanitananilarn dan wndauoanoaad, ansainann
Wlein dae 1eviaueaneaed Lazansaimann Hormdy WrBruaanesad dnunsasinmm
angalnevinl¥naie 100% seeesnAeansainaniitla 6oy Gviaueanemed uas
ansarinanAUaden evssuasnasnd oo liunmny 96.18 WAz 96.0 % ANuAFU A
1981 10 waz12 9l asarmanAUaKaToRn fat evBaussnened. asarna LA
wanTlefn dae svRauannaned, asaraanTern das EVITRURANETAR, A17arAK1N
Werindnn wviSaueanened, arsainanmld due LvBaussnosed uazarsarmannala
#on LavisauanoRpsa s RRanTaesia lmg 100%

e RudieunaiainansaraanadananiDern, A uaxiflenn AiuavinlEon
ANEFRIT (LT o) YhuwueisaimannALanenTletn #ot smsaueanesed duanabl
wmeATgalummasey BaEEY LT o = 0.02% teianiAessainaniananilofn
it 1eviSaueanennd ansarmanITuingas iov3auoaneged. asatnanlein dou
wWviauaanagas, 8138NAIINALR Fe LBaLEaNeIes uaza1IaNANALAR L enda

WOANDADA wiilAn LT o, = 0.03, 0.20, 0.43, 0.47 LA¥1.60 % FANUATGL



AN5T 4.2 LaTevasaraINALR uazlern Avnudiuti 0.5, 1.0, 3.0, 5.0, 7.0 uas 10.0%

AONTIANEUBUUIVRINNIVARDS T T2l
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nnsANeLaat (%)

ansanis / Avadindu (%) 0.5 1.0 3.0 5.0 7.0 10.0 LC.(%)
AR (Ethanol) 17.5"bc”  52a 683 76.46a  84a 963 2.79
AUAMethanol) 6.5¢ 534b  14.83b 17.55b  46.54b  47.490  9.23
WeAn(Ethanol) 33.412b 49.142 59.952 64.6d2  8507a  92.2a  2.94
WefnMethanol) 4438a 5241a 62952 71.76a. “G0a 97.74a 2.8
Control Oc Ob Ob Ob Oc Oc

CV (%) 61.07 3486 3141 3840 — 2057 18.53

"= lUuensnamndate

" FUTALLAYAN 5

Y Favenleasfinoumd s dnesmienduiuns s urnsn s saaTsEanAg T

14 0.05 Tmei3a DMRT

7 % GJ o t 4 ¢ ]
LC o, = Anudindusesansanefvinlimamessmiis (Lethal Concentration)



A5 4.3 uaresanTaiRanaLA wazesn muidudi 0.5, 1.0, 3.0, 5.0, 7.0 uaz 10.0%

AANITANLTRUMINFINIINARDS 3 G211

NNSENELRRE (%)

ansanm / Avnsdindu (%) 0.5 1.0 3.0 5.0 7.0 10.0 LC (%)
AR (Ethanol) 20.36'b° 60D 80a 80b 82.56b  100a 297
MI8(Methanol) 19.56b 15.87c  36.25b 47.22c  77.7¢c 78.67b 5.19
Hlein(Ethanol) 53.64a 83.71a _.89.29a - 983 100a 100a 0.79
Werin(Methanol) 65.91a 7426ab 89.33a 9267sb. 93.33a 1002 0.70
Control Oc Oc Oc 0d 0d Oc

CV (%) 38.00 25:45 20.00 ~ 16.85 11.49 10.51

=3

"= lupnEAanIaan

1/

' FauARRLRNN 5

©

o

1

o i - o A . = L. 2 v\ 9 v, a
W)Lﬂ'?JFﬂL’ﬂﬂﬂ'ﬂ5]"1}31’1ﬁQﬂQﬂﬂﬂB?LMNﬂuﬂiﬂuuu’]QOﬂLl?]ﬂ?]"!ﬁﬂl«l‘ﬂ’?\lﬂﬂ

141 0.05 1973 DMRT

[l

LC o, = Anudindunasansainin lmmneesuils (Lethal Concentration)

Fnszsruaautuely



39

ANS9T 4.4 pauesdnsanaanala wasarn audiudii 0.5, 1.0, 3.0, 5.0, 7.0 UA= 10.0%

FAONIANEUAIUUTUAINIINARET 6 T 139

NIRAEILERE (%)

gnganm / Aansdindu (%) 0.5 1.0 3.0 5.0 7.0 10.0 LC. (%)
AR (Ethanol) 50.32"°c> 76b 88a 88b 89.55b  100a 1.04
AA(Methanal) 36.74d  53.53c 71.14b  90.42b  100a 100a 1.74
Wein(Ethanol) 64.770  85.17ab 89.29a 98.18a  100a 100a 0.63
Wern(Methanol) 85.12a ~ 96a 100a 100a 100a 100a 0.37
contraol Oe 0d Obc Oc Oc Ob

CV (%) 20.30 17.81 - 1513 7.59 6.58

™= luusns1anieana

Y FLRTARALRIN 5 17

e e o L0 PO oY AN A - oL o 372 &
7 fiaAnednvnnrdadausneaulauiu s bltanssiunisadanssiun iy

14 0.05 Tne/ 3% DMRT

) - P
LC o, = Audindunasansaiamvin limanaesamii (Lethal Concentration)
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1004

80-

60

ARNTINITAE (%)

40";

204

AT (%)

B MAEthanancl) B AUaMethana) O WeinEthanoy O WeadnMethanol) B Control

=l ar =i o i - !
NINA 4.2 Laraandudiiduue1ga1rariaaanmla ua s ann Anen 3 $alus seanis

preeun uesdjimna g
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1004

80+

60+
FRINNTAE (%)
40+

20+

AT (%)

B #v(Ethananol) B AdatMethano) [ W (Etraney O WednMethanol) B Control

<l ok = B o a :
NINN 4.3 Nﬂ’ﬂﬂ\?ﬂqﬁmL‘ﬁ“ﬁu’ﬂﬂ\?ﬁqﬁ'ﬂﬂﬂﬂ’]ﬂﬁﬂﬂ waztlann ﬁl.')ﬂ'] 6 Gl pie

nsAngeIvn luienfiRnig



o . o . " .
PN 4.5 naradsaiaanAUa uaslllennanudindiy 3%sentsmgeamnndinimaaed 0.01, 0.15, 0.5, 1,2, 4, 6, 8, 10 ua=12 F2lu

@IANA / IR WRINNAREY (T8.) 0.01

0.15

0.5

MSFTEARAE (%)

2 4 6 8 10 12 LT, ()
AUR(Ethanol) 11.86'c”  23.71c 30.92¢ 30,92¢ 34.25¢ 40.41d 46.84d 76.47b 91.92™ 100" 4.53
AUaA(Methanol) 27.65b 34.55¢ 45.89¢ 52.34b 56.56b 63.86c  65.68C 74.58b 87.52 100 2.79
{¥leAn(Ethanol) 26.10bc  35.14¢ 39.14c 60.19b 67.05ab - 71.05¢ 80.57b 93.14a 97.14 160 1.93
fﬂﬂﬁ'ﬂ(Methanol) 31.41b 52.78b 64.63b 78.32a 80.14a 82.64b 90.65ab 95.32a 95.32 100 0.58
FlananTledn 65.67a 72.29a 82.95a 87.42a 100a 100a 100a 100a 100 100 0.1
(Methanol)

- Fanasifedn 58.21a 68.57ab -~ 76.43ab  87.14a 100a 1003 100a 1003 100 100 0.17
(Ethanol)
control Oc 0d 0d 0d De Oe Qe Ob 0 0
CV (%) 31.23 29.27 23.35 18,90 13.41 1283 16.54 13.20 7.65

" = LA NUANANNNADD

& \ J g
Y favAaaLaIn 5 90

ar 1 GJ Y L o as 5 i 1 as qq‘J ar [= 1 15 -
? fsaAadenauvdasaasnesmilaniuluuads usnsratumeatianssauai il 1E 0.05 et DMRT

1 3 J 1
LT .. = e Wivnenemsanils (Lethal time)

1947



d a’ ?/ 1 s BL
A5 9N 4.6 HarevasainanAUR wazifluinaauidudiu 5%fen1smnataumundinimages 0.01, 0.15, 0.5, 1, 2, 4. 6, 8, 10 uax12 Falus

MIPELRRE (%)

@1367m / LIAMFININARBI(TN.) 0.01 0.15 0.5 1 2 4 6 8 10 12 LT, (1
#1/A(Ethanal) 13.09"cd”  20.54d 28.36e 36.85¢ 40.85d 51.09¢ 56.42¢ 76.430  96.36™ 100" 3.97
Aua(Methanol) 24.17¢ 35.56c 43.33d 58.33b 76.39 78610  80.83b §7.5ab  93.06 100  1.85
mf_lrrﬁ"n(Ethanol) 44,68b 52.74b 60.80c 77.90a 83.73bc 86.59ab 94.17ab 96.67a 100 100 0.46
{fleifin(Methanol) 50.7a 56.950 72.46bc 87.34a 92.42ab 94.64a 97.5ab 97.5a 100 100 0.45
lananledn 47.90b 60.33b 79.49ab 81.49a 84.350c " 100a 100a 100a 100 100  0.07
(Methanol)
Alananifledn 70.26a 80.28a 88.27a 90.47a 100a 100a 100a 100a 100 100 0.05
(Ethanol)
control Od Oe of 0d Qe 0d 0d Oc 0 0

CV (%) 34.05 24.69 20.14 17.98 12,01 13.78 15.32 12.38 5.38

" = S A uUANFANNADA

1w o H
FURTALDAYAIN S 41

=

ar i ﬂl ﬁJ a ar <4 ar :I/ " ] e - i ar | -
? faavAadenmuudasasnesmiouivluuas liuansineiunisanm i sssuanue g 0.05 1e3s DMRT

a o { { ,
LT ,, = e Wisnenessanils (Lethal time)
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o . o ‘ = .
A9 4.7 waresssainanaUd uaslladnacuidudul0%mentsmneeamudinimeaed 0.01, 0.15, 0.5, 1, 2, 4. 6, 8, 10 uaz12 Faluq

NN3RLLaRE (%)

a1387m / LA WMFININAREY (T4.) 0.01 0.15 ofc 1 2 4 6 8 10 12 LT (1w,
AUR(Ethanol) 28.57"c”  39.43c 47.43¢c 58.29¢ 70.29¢ 77.14b 81.14b 96™  100™ 100" 1.60
AUA(Methanol) 36.38bc  53.38bc 65.510 84.51b 91.68ab  93.68a 96.18ab  96.18 100 100 0.47
f¥leAn(Ethanol) 480 68b 842 100a 100a 100a 100a 100 100 100  0.20
Wefn(Methanal) 46.93b 53.43bc 62.12b 77.31b 80.64bc  83.14b 90.64ab 100 100 100 0.43
Alananiedn 81.50a 91.56a 95562 - 100a 100a 1002 100a 100 100 100 0.02
(Methanaol)

Alanantledn 7333 9333 96.67a - 100a 1002 100a 1003 100 100 100 0.03
(Ethanaol)

control 0d 0d 0d 0d Qd Oc Oc 0 0 0

CV (%) 28.54 16.61 15,51 12.89 13.08 9.68 13.44 1017 4.27

" = A NUANFAD

1 & ) a i
FIUATADARYAIN S 01

v

4 {4 ,
LT ., = e limnenessavil (Lethal time)

ar ! ﬂJ ﬂj ar ar ar :’1 1 ' o = i o [=1 ¥ - e
? farAedenmaudadnusneswidouivluai liuansammasaiifs a1 0.05 1neAs DMRT

Sy
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100+

80 {]

60+
ARINIIFNE (%) _ )

T

204

04

0 W0 Te= Qg 157015 1 2 4 6 8 10 ) 4

FIAUAINITVINAB (TA104)

&y

Fd(Ethanol) B Fud(Methanoly O Warin(Ethanoly O WerniMethano!) B flianauadn (Ethanol) [ mﬂﬂfmui‘l_lﬂﬂﬂ Methanol) B Control

NN 4. 4 NATEIANSANARNALA, lﬂ?;lﬂﬂ WAZAITEANLEIAUR Laltlanrfipeuidudi 3% ﬁi@m?ma‘ummﬂuﬁﬂqﬂﬁﬁﬁma
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1004 .

80 i i ||

A019N1978) (%) | 5 !
404 | ! i L

3 i )

. i
204 il | =

' i
0_, E _l_

VAPRIANTARSS (T2lN)

E 71/&(Ethanol) B Ad(Methanol) [ Warin(Ethanoly. O WeanniMethanol) B fiudnavitlaudnEthano) [ AvauantlarnMethanol) M Control

d ar V) ?« ?, =al 1 = oo
AN 4. 5 uaeaasateanAUd, Tlain wazatsuasreenua wesitan iAo L udL 5% mm”uimwmmq'luﬁmﬂgumma
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AMTINIIAL (%)

S A TESTENS T

NAMRININARBY (T2 113)

H 71/a(Ethanol) B fud(Methanol) [ Warn(Ethanoly O Weirn(Methano!) B fvuanan Tlarsn(Ethanol) O 7+ GuanTeasn(Methanol) B Control

=l as = oey ‘:« = DEY| ?/ ﬂ] ' o
NN 4.6 Nﬂﬂﬂdﬂ’]?ﬁﬂ@@'?ﬂg\‘ﬂﬂ, arn LL@Zﬂ'\TNﬂN‘H@--J(ﬂﬂﬁ LLﬁZlﬂﬂﬂﬂﬂﬂ’)WNL‘ﬁN‘ﬁu 10% mama‘mmmLm'luﬁﬂqﬂgumnﬂi
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42 msvagauANNlaanieresasanaINATayuinshadninaaas
ANNIMARDLAIIHITATLABIFIBNIMILNBAIN s ZANEURIA1TANTARINWTANU IWTWL
i asaasnUATiaindoy wviBaueanosed ponadidu 10% nevasaInnImagey 5
Wi i lavdsuuudanssinafianauszata@asioanin hqauandnuin luidaau
wazasmedhulndnne 1, 24, 48 uaz 72 dalua uazlefniaiadan evisaueanaaod
prsndidiu 10% L liRaauszae @Rt uimdmnssing  (Msaid.8) uas
mMARELANNITANEIABa BeymITenEnend  asatmenalanatndan
ivdsusanegedanidindu 10% liliRsnnursauifesiedieymuiateanszsing
wignsarnaniDednfiatadn eviaueanssed Axudud 10% Al doymntes
NIZFLLAY MEVAIENANIRONTINaT 5 uTlussfnUdTidenmasuanetnasiulidn

(NWA4.7) Paan 1 uaz24 Gl ﬂ'mmwﬂdtﬁﬂum'mqLm:n’li‘mmﬂmﬂﬁﬂnmmmm

wazmeithin@inan 48 uaz72 Galud (Risnand.9)

P S i i
ANSI9N 4. 8 NsvAgaLRIsANRRINAYA LA ai A wdindu 10% FanirsAnaines

YOI LUUARINT AL NARDY

LRIUNINIINA RS (T2l9)

01 1 24 48 72

&171 1 g 0 0 0
/172 0 0 0 Q 0
13’1 0 0 0 0 0

a1 1 redsanaanAUaANdinde 10%
< o :’ﬂ L7 7
413 2 AnansannaniuninAudnd 10%
0 = szdudnAlifineszaneidies, 1 = Boundadugaunudn piadnunnt, 2 = Rawmduily
unetniulagn, 3 = Bomiathuiuunssziinluna, 4 = Romluthuiiuuaasenlug)

"

INtIOULIS
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d o ?/ 0 =4
fN5197 4. 9 NeaaLaNsanmRnAUALa: Tannanudindy 10% AanisszaeAes

PR UHOYAIIIDINTZFNLNARE

ATUAININAADY (T2 Tua)

0.1 1 24 48 T2

7171 0 0 0 0 0
A92 2% 1 1 0 0
Untreated 0 0 0 0 0

@19 1 AparanAaINAUARN N 10%

&3 2 AeaNsanAa N TLerNA N ITNYY 10%

* MUnnUARNAR SN TUaNa Ui legn

0 = szeudnAlifinnsszameiRe wesEnyRI119, 1 = WLENIUAEe ], 2 = (HayRg

e, 3 = Lﬁﬂumwmummn

=l 1 :
NN 4.7 ﬂ’]ﬂ']ﬁ‘LLﬁlQ‘iJﬂQLgﬂuE‘l’]ﬂ']‘] LLﬂ:ﬂ’WT}J"J&I'}JﬂQLﬂgﬂﬂﬁﬂ‘ﬂﬂ\‘]ﬂ?zﬁﬁﬂ W

nagaLatTanaa N LeinANdindg 10%

p g
N7
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4 3manasaunanduRLENna IRty ulnsivatanasiag
mnmmmﬂﬂmmmy(Lmuwﬁﬂﬁwﬁuﬁumﬁ%ﬂmmﬁwﬁu 10%) WINW2 (LTNWALR [an
Wefn Aanuduiu 3%) uazutund (Wit ®) fudndniEau 90 Ar wudn Fanin
WHMY T UASUTHN2 AHTnHI IR Yinlimnme 61.193% uaz56.957%mmanelne i
finuuansinaealifnsziunuiBes 05 % Wafuiumima AiaiFvnme 14.64%
(N7 4.8) (AN3519714.10)

FUnWA 2wty 1 uasutay 2 @wnsosenldd Taevinlonme 54.37% uas
46.81% mane Tanliflanmumnsnaeaiianszsunau@esu 95 % Lﬁ'mﬁﬂuﬁmmnm
3 A lnmne 13.40% (N 4.8) (31974 1 0) uaz lEvinn NS WA RTIN G uRvng
nmafhanmendiinsFumt, 2 uaz3 wudt  dninGeuneannadun
43.33% , 36.67% Uz20% muddl laelidpaniumansvnasianssiuna ey 95
% (mw?; 4.9) (ma‘waﬁ"m 1)

Faming w1 s EEN B 95.24% saanamnonnuy2 wazuzand inly
WINANE 29.527% uaz17.60% mnd L lnsumay 2 uazd inauumnsmiaiAn sy
mmﬁ‘mﬁ’u 95 % (mwﬁ 4.8) (mﬁﬁcﬂ{)) LASWUIUANEINEEUILRanm Bt 80%,
50% UAZ26.67% ANRNGL Taeutay 2 uaz 3hiAimnsweaRRTssALAM T BT
95 % (MW7 4.9) (A31971 4.11)

fmnViia uswts RN IR 83.33% 090 Ranaam2 uazutama vl
MBS 60% WA¥29.83% AuAd Tne kiAo s umnsnanaaianssfunasdeii 95 %
(mwﬁ' 4.8) (m7?7¢17§4.10) RAZWUIUAMINFEUMIERINNISTAMY - 90%, 83.33% uas
56.67% mnuAIAL Tnaumnt uaz 2 Wilanmimnsinwnsadansziunudeds 95 %

(NWH 4.9) (M51974.11)



| o o o - =l oo = o O e
M990 4.10 Wediiunismnaiafaassudsnnimaseuusay 1 (LsyAlANauiLainAnudndu 10 %), wosy 2 (WowilEnauiuTainaoududu
3 %) uaz uty 3 (Wit ®) &anini 1 <4 udinmaaes

WINY  STu9AN

e o
ad dndeu

3
AU IUNE

NIANEUD U (%)

Ae laimel
dUonai 1 ddai2 ddawi3z  dlenvi4 dant 1 &lm i 2 &umvi 3 duenii 4 &pa 1 &ilout 2 dmnui 3 fmoi 4
wINW 1 30 114 98 8 6 90 52 1 1 61.19a" 54.342" 95.24a" 83.33a"
w2 o 30 99 38 21 21 85 53 45 18 56.94a 46.81a 29.53b 60.00a
wrNy3 30 63 28 11 20 393 380 110 123 14.64b 13,400 17.64b 16.67b
cv (%) 26.16 40.59 24.02 37.31
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ABSTRACT

In this article we introduce a new type of pesticide,
Jinzhe No'l (floating agent of 8% buprofezin) that
cffective control the rice plant hoppers. The higher
concentration application after 1.5 and 8 DAAP
vive significantly more cfficiency control rice
plant hopper  than - the  lower concentration
applications. The concentration at 1125 and 1500
mi/hm2 also gave significantly better yicld than
the non-trcated control and at concentration of
2250 mi2hm2.Farmers can apply this kind of
pesticide in a healthy, efficient way with little
pollution to the environment. And the working
conditions are much better than the traditional
spraying ways. We conducted the experiment in
Thailand, and the results showed that it was also
very effective control rice plan hoppers as in other
countries and in China as well, where this product
have been widely used.

*Keywords

Buprofozin, Rice plant hoppers, Water surface
diffusing oil
]

1. INTRODUCTION

Rice plant hoppers (Nilaparvata lugens &
Sogatella furcifera) are the most important rice
inscct pests in Asia. They migrate seasonally.
Studies show that they occur over all year in
Thailand, Vietnam and Southeast Asian countrics,
where also become source pests’ arcas for other
regions. They immigrate in  south China:
middle-cast China and south  Japan; Korea
peninsula, north-cast China and north Japan,
cspecially in April to May: May to June and July
to August, respectively. Usually, farmers should
spray pesticides one to four tines to control plant
hoppers during cach growth season of rice.

Stages from flower to mature are the key
period that both rice yicld formation and reducing
pest damage, so farmers use a lot of pesticides in
this period. In the past, farmers work pa:nfully in
an old, unscientific and incfficient way 1o spray
pesticides. They use water soluble micro-powders
of buprofezin to protect their rice from piant
hoppers attack, which cause problems as
following:

of
Of
be
be

A. In such situation, micro-powders
buprofezin in water arc congerics of lots
molecule so the pesticide is’ impossible 1o
dispersed evenly in molecular lever and cannot
utilized adequately.

B. Plant hoppers live in the rice stem 10 to
15cm above the water surface. Through the old
spraying way pesticide can only be distributed on
the rice leave. It will a long time to kill all the
pests.

C. The outbreak of plant hopper usually
starts at the seeding period. The farmers will injury
the rice when spraying the pesticide. Further more,
the working condition is poor.

In order to ease the labors, Prof. Cai
Weiming’ research group had devcloped a ncw
type of Ipeslicidc-Walcr Surface Diffusing Oil
(WSDO) . WSDO is a mixture of Molecule
Driving Agent(MDA). Pesticides(8%obuprofezin).
Membrane-forming oil and aiding agent. The
MDA drives pesticide molecules. Diffuses them to
form a layer of oil membrane on water sueface.
Generally, when a drop of WS2A cnters the water,
it can spread to and oil membrane cycle with «h
speed of 5 to 15m per 10s, so applying WSDO is
very casy. Since it has been registered in Ching,
widely used in south China and praiscd as “very
convenient and very cfficient pesticide™.
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The purposc is to provide 4 chanoe
change the hard work of corirol piznt hoppers in
rice filed condition. When dripping cur nroduct
into the rice filed. The pesticide wili spread on e
psurface of water. In molccular deuree !
homogeneity. The active component will chimb
along the rice stem to the targel site tc control the
plant hoppers. So farmers can fisish their work in
a healthy, cfficient way with little pollution to
enveronment.

The design method of the product were
done the first, then we improved the diffusion
capacity of buprofezin agent to molecular degree.
Second, we modified the molecule of buprofezin
with two kinds of MDA based on the super-
molecular chemistry principle, which do not
reduce the effect aganinst pests or change the
active structure of the molecule. The new type of
pesticide obtained some ncw characters as wc
wanted. After modification, the pesticide could
move automatically on the water surface at a high
speed and clim along the rice stems to the habitat
site of plant hoppers.

With the financial support of Department of
Technical and Economic Cooperation (DTEC),
Thailand and Ministry of Science and Technology,
P R China, scientists of China and the Co-
researchers between Shiangha Jia Tong University,
P.R. China and King Mongkut's Institute of
Technology Ladkrabang, Thailand. Aim of the
study is to investigate the effect of the new type of
pesticide and to introduce the produce to help
farmers for controlling rice plant hoppers in
Thailand. This was preliminary results.

2. MATERIALS AND METHOCDS
2.1 Material

Pesticide is provided by Fujian Goldingit
Chemical, P R China.

2.2 Methods

The location choscn for experiments is located in
Chachengsao province, Thailand. The rice varicty
in experiment is Pitsanulok 1.

A rice ficld was divide into four plots.
Three ?lols were treated with 1125, 1500 and 2250
mU/hm’, respectively and onc used as non-treated
control. The cecntrol cfliciency was calculated at
DAAP (days after applying pesticides) of 1,5,8 and
20. Yiclds were checked right after harvest. In all
experiments, data in five random-points of one
plor was collected. The experiment was 4x3
factorial experiment in Randomized Completely
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Block Design with five rephcetions, Means v
compered by @ Duncan’s New SMuelpie Paoe

Test et P=0 0}
3. RESULTS AND DISCUSSION
3.1 Control Efficiency

The result was showed that apply the Jinzke: "o
at 1125, 1150 and 2250 mi he™ i 1.5y :
DAAP pave the control efficiencs of the e
hopper 1n the filed between $3-100 % It
observed that control efficiency of 20 DAAP s
more cffcctive than the 1, 5 and & DAAPY.
general as seen in table 1.

3.2 Yields Analysis

Although, there were non-significant differest n
yeild after harvesting, but the rice plant hoppers
sscem 1o be eliminated in time. One of the r2son
is that the rice plant hoppers do not epidemic afier
run-off water from the ficld one month before
harvest. It was noted that applyving this produc
should be donc at carly stapes when the wwater
remain - in the rice filed: However, the repeated
experiments has been being studied

3.3 Prospects

Both Chinese and Thai depend on rice as staple
food. It is very important to develop new type fo
pesticide to control the plant hoppers because the
traditional pesticide and spraying way consume a
Jot of labors and time.

Jinzhe No. | is a new type of pesticide to
control plant hoppers registered in Chirz. In
China, it will kill 85-98% plant hoppers during 3-
20 days after be applied in rice filed™

Conunonly, we just dnp this pesticide al
scveral sites along the filed. It is very casy to use.
Also it shows low poison to other creatures and
lowpollution to the cnveronment. So it nhas been
widely used in China.

Through the Sino-Thai intemational
cooperation entitled the joint  rescarch  and
development of a new type of pesticide with
propulsive agent, we actively introduce  this
product into Thailand to help Thai people 1o
combat with rice pest. Also in the near future. we
hope this product can be introduced o more
countries such as Victnam where plant hoppers is
the major pest in fileds.

Further more, the design idea of this new
pesticide is very valuable for the design of new

(8]
Phe)
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Table 1 Control efficiency of Jinzhe No. 1 1o rice plant hoppers”

Treat Control efficiency (%)
DAAP ml/hm?

1 2 3 4 5 average

1 1 53.13 4326 43.75 48.39 £0.00 49 71¢°
11 90.63 86.06 64.57 83.53 16 67 74.29¢d

Il 88.33 90.56 82.00 78.57 80.95 24.08be

S ] 68.75 71.36 71.88 70.97 7333 71.26d
1l 96.88 92.73 97.14 98.24 353 95 70z

11 84.44 89.44 77.50 83 .81 82 86 $3.61b¢

8 I 84.38 9291 93.75 96.77 93.33 92 .23ab
11 100 100 100 98.82 99 4] 99 .63a

111 98.33 97.22 99.00 99.05 99.09 98 54a

20 I 92.19 96.45 96.88 97.42 96.67 95.92a
I 100 100 100 100 9933 99.87a

I 100 98.89 100 100 100 ' 99.78a

:'1-5 is the investigating points; I, 11, Il represent 1125, 1500 and 2250 and ml/hm?. respectively
¥Means of five replications. Mean followed by the common letters in a column are not significantly
different by DMRT at p=0.01, C.V.= 7.28%

Table 2 Yicld analysis afetr treated with Jinzhe No. 1 (kg/m™)"

Treat 1 2 i 4 ) Average
1 0.8112 0.8456 0.8568 0.8325 0.815 0.8323ab”

11 0.8658 0.8654 0.8456 0.8563 0.8569 0.83802
11 0.8423 0.8321 0.8126 0.8356 0.8243 0.8275b
Control 0.8324 0.8213 0.8146 0.8253 0.8232 0.8233b

:‘ I, I1, 11l represent 1125, 1500 and 2250 and ml/hmz, respectively
= Mecans of five replications. Mean followed by the common lctters in a column are not significantly
different by DMRT at p=0.01, C.V.= 1.60%
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Effect of Extracts from Herbs for Head Louse Control

. ; I
Mayura Soonwera ' and Sudarat Suppasan

! King Maonghut's Instinue of Technology Ladkraban:
Chalongkrung Road Bangkok 10520, Thailand
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ABSTRACT

The aplication of extract from herbs ( long pepper
fathalaichon ard sweet flag ) which exiracted with
cthyl alcohol at 10 % concentration by contact
method that was carried out to control head louse
.The result showed that extract from long pepper
gave the greatest effect in controlling kead louse of
85.0% montality occurring at 6 h. and LT=3.19 h.
Mixture from long pepper and swee: flag showed
the greatest effect of 96.0 % monalit> occurring at
4 h.

Keywords
Herbs .Head louse
1.INTRODUCTION

Head Louse ( Pediculus hun:anus capitis
De.G.:Phthiraptera) has usually found to be feed
on human blood, and are not foud on brids, dogs,
cats or other hosts. Head louse is small, wingless
insect with sucking mouthparts, head narrower
than the thorax and legs designed grasping hair ~r
fibers. Matcd female deposit 50 to 150 eggs ( 6 to
10 eggs per days) which they usually 2ntach to hair
behind the ears, on the nape of the neck and
occasionally to other body hairs. The ¢z hatch in
5-10 days and voung, which resemble the adults
except for size. marure in 8-22 davs. The entire life
cycle requires 18-27 days, with the adults living up
to 35-10 ddys, all head lice die after 55 hours
without a blom. mcal (Safe Solutions' Willian.s
and Yanes’). Head lice spread c.;sily and
commonly infests school children, in addition to
adults. These lice are spread by direct contact with
infested persons, or by infested anticles, such as
hats, wigs, hair brushes, combs, towels, scarves
and hair rollers. Lice may also be spread among
the population by the bed or other furniture of an
infested person. Each vear in Canada and USA
there are 6-20 million people are infested, with a
treatment cost of approximately $ 367 million
dollars. Head Lice are vector of several discases
such as CpldL!‘I‘IIL typhus and relapsing fever ( Safe
SolutionUK")

Chemical treatments for head lice contral
are veny dangerous, and side effects oceur as skin

rash and redress o, sihing o evel eveing
inner hinmg ot evehid, bur:.m Sdry or ching o
discharge, evcessive teanny: stiinging or imitei,n

of scalp. The best way 10 control head lice zr d
avoid chenucal  treatments  are very  simple
thoroughly and routinelv wash the children’ s head
with peppermint soap, anise oil slhizmpoo, ncem
soap, salt water with vinegar, natural soap or
medicinal planis shampootSafe Solutions UK’ ).
Soonwera® studied the exirzel from 6 medicirzl
plants- with water and mehyl alcohol at 107,
concentration that was camed out to control head
lice by contact method @nd  reported that extract
frem stemona had the greatest in controlling hud
lice with 91.5 - ]00% morzhiy that occurred 2
hours. Soonwera® also reporied that the extracs
from Zingiberscese (Limviher
longa | Zingiber montariom Zingrher officianaler
extracted  with  methvl alcohol w1 107
concentration was camicd out 1o contrul head lice
and found that extracts from Zingiher zerumbor
had the greatest effects of 90.0, 95.0 and 100°.,
mortality that occurred ar 10.0, 20.0 and 30.0
minutes, respectively.

Sor@pherde W0 werc o

2. MATERIALS AND METHODS

Extracts from 3 species of herbs, dried
long  pepper  fruits  (Piper retrofractum
:Piperaceae), whole plant = of raihalaichon
(Andrographis paniculara Acanthaceae) and
sweet flag rhuizome (Acorus calanius :Acoradeae)
were washed with tap water Thev were then dried
in hot 21t ovenai cuc tor 23 h. Dned fruits, driedg
whole plants and dried rhizome were eround
stone. morar. One kilogram of powder was
extracted in a soxhlet apparatus for S0 h. by 3 litres
of suitable organic solvent. The extract was
concentrated in a rotary vacuum evaporator, crude
extract was diluted at 10% concentration and then
the mixture of crude extracts from 3 species was
done  for testing of anti-head lice activity by
contact method as follows: the 10 head lice per
experimental unit and* 10 experimental unit per 1
trcatments and tap water served as untreated
control Head hee were collected fram children
who live v unsanitany communities nearbn
KMITL. Ladkrabang. Bangkok Mornaliny of head
hice per expenmental unit was calculated
recorded after reated 1,2, 4 oand 10 Y

and
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J.RESULTS

The result showed that extract from lony
pepper had the greatest effect n controlhing head
lice with 65.0, 85.0, 95.0 and 100 % monahty that
occurred at 4, 6, 8 and 10 h., respectively and Ligg
was 3.19 h. Extract from fathalaichon and sweet
flag caused 200 250.400 and 75.0% . 5.0 . 15.0,
15.0 and 40 0 % monality that occurred a 4, 6.5
and 10k and @i1. were K98 and 10 7% |k
Jespectively ay shownan Table |

The muxture of exiracis fiom long pepper
and sweet flag pgave the greatest effect in
controlling head lice with 8.0, 88.0, 92.0 and
100% monality that occurred at 1, 2,3 and 4 h.
srespectively as shown in Table 2. However, the
Mixture of extract from long pepper and
fathalaichon; sweet flag and fathalaichon caused
76.0, 80.0 .84.0 and 88.0% ; 60.0, 64.0,68.0 and
70.0 % morality that occurred at 1,2, 3 .and 4 h.
Jrespectively.

Table 1 Effect of Extracts from 3 species of herbs
on monrality of Head lice occurred at L
4,6,8and 10 h.

Time (h) YeMonality

Plant Extracis Long pepper Fathalaichon  Swect Nag
i 25.0¢’ 20.0¢ 0c
2 30.0c 20.0c 5.0c
4 65.0b 20.0c 5.0c
6 850a 25.0¢ 15.0b
g 95.0a 40.0b 15.0b
10 100 a 75.0a 40.0a
control 0d 0d 04
LTy 3.91 8.98 10.78
CV(%) 3243 39.31 42.85

! percentage with a column followed by the same
letter arenot significant at 1% level by DMRT

Table 2 Effect of Mixture from extract of 3
species of herbs on mortality of Head lice
ovcurted at 1,2, 3 and 4 h.

Mixture % Monality

Time(h.) 1 2 3 @
Long pepper &  §8.0a' 88.0a 92.0a 100a
Sweet flag
Long pepper &  76.0a 80.0a 84.0a  B88.0a
Fathalaichon
Sweet flag & 60.0b 64.0b 68.0b  70.0b
Fathclaichon
Control Oc Oc Oc Oc
CV(%) 36.35 32.46 28.56 20.92

1 percentage within a column followed by the same
letter are not significant at 1% level by DMRT

4. DISCUSSION

Extracts from long PEPPLr 2t nse, of
extracts from long pepper and sweet g Bave
been used as the effective TeAIments agpagog head
lice. Their cost are low and safety. Ag g Tesuly,
Soonwera® reported for the further benefit, 4q q
traditional used of dried mature unripe fru of lons
pepper used  as  caminative ..\'tomachi:
antidiattheal, oxylocic and expectarant fiy [,Um‘.‘_n.
dired  thizome  of  sweet flag  used a8 a,;
antiflatulent, expectorant, emetic for dcm.\:lﬁ:.-:.-:icm
for human. Moreover, Soonwera® also poistee out
that the extracts from long pepper, fathalzicsgn
and sweet flag caused 80-85% monality of haay
lice occurred at 6 h. It was showed thar the exirzcrs
from 3 specics of herbs gave the highest effecys
against head lice and suggested thar wil| feezinle
be apply to long pepper shampoo, swee feg
shampoo, or fathaliachon shampoo or
shampoo for controlling head lice.

n2ros

5. CONCLUSION

The extracts from long pepper znd
mixture of extract from long pepper and sweet Nag
at 10 % concentration have been used ac an
effective treatment against head lice
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