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(ABInaY) Larvicidal activity of Dracaena loureiri fruit endocarp
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Abstract

Bio-substance from plant has been focused to replacement of the insecticide usage.
Because of their species abundance and human safety, plant extracts have been the
challenging subject for the vector controlling situation. Then the aim of this study was to
evaluate the larvicidal efficacies of the crude and fractionated extracts of the endocarp of
Dracaena loureiri against the Aedes aegypti, Aedes albopictus, Culex quinquefasciatus and
Anopheles minimus mosquitos. The protocol of larvicidal activity testing were followed the



WHO standard protocol. Third-stage larvae of each mosquito species were exposed to
various concentration of the D. loureiri crude and fractionated extracts. The mortality rates
were observed after 24- and 48-h exposure times. After that, larval mortality data of the
bioassays were analyzed using a computerized probit analysis for LCse value determination.
It was found that, highest susceptibility to the crude extract was found from An. minimus
larvae with the LCsp vatue of 77.88 ppm, while the others, Ae. aegypti (224.73 ppm), Ae.
atbopictus (261.75 ppm) and Cx. quinquefasciatus (282.86 ppm) were significantly lower
susceptible. The most effective fractionated groups were RC-DT 012 and RC-DT 013. The
most susceptible mosquito to the fractionated groups was Cx. quinguefasciatus with the
LCso value of 0.66 and 0.94 ppm after 24 hours exposure, for the RC-DT 012 and RC-DT 013,

respectively. In conclusions, the fractionated extracts provided more effective as larvicide
than the crude extract against all tested mosquito species. For getting a most effective
alternative larvicide, a cherical composition analysis and a purification for a pure substance
of the fractions need to be done in further.
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Jumi daeglurad Dracaenaceae fifainenaiansdn Dracaena loureir Gagnep Felussutna
Fumikraswulinugigimioinisuiananamsaiiistnaanils SogtuiidiangnSuminndull
Uszdu Saduduiidesmivasnans silfAesnunaealumswsdesdundnifunindy
dwiuuslamivasiunimiu Snsndndiiduesumindasswaaisaiils ufidoasen
pllsity aannsdniay Yaauan dud dwiunisdnuiteiefuarseangvisis o Tudumian
wui1 arsafasindrudisuvesduniniiiguianainslaanazeinisliludninaass
(Reanmongkol et al., 2003) uazanutsadudintaasyvangaduziuindonuvind Qurkat
celt) tidnene (Chirathaworn et al., 2005) dwduasaiaanduiusesdduianstudy  lala
avenduiua-2 (cyclooxygenase-2) FilFussonnsinuazdnay (Sawasdee, 2001) wazds
‘W'tJ'(,‘nf]%f Ani-HIV1 integrase activity (Bunluepuech and Tewtrakul, 2009) ndsataduilan
A28

pdalsfimny aufsiagiunesmifofetugisssasatnandumilndsdlinnin
Taglawizqudlunisshdseutsaunat (lanvicidal activity) winmsAnwaigeaieaiuduminn
Fidowudn arsafanerudaenueavouilonn (endocarp) Tgmdsingnihganatiuid Tnsild
LCso WU 84 uaw <50 ppm 787 24 uaz 48 4l suddu (Thongwat et al., unpublished
data) M §iseTemnth winaunsausndiuafadesanasadaneuresdenaduninnld e
annsoduwudauanameuiiiguishgnihesgedy asan msnvuuisuiouguivesansain

1 w1 . o = o o 1
vewazaIudindetvae nuaunniu (Pereskia bleo) Fuluivayulnseliauilenlunazuiuil
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[

guisun1IdntauLazanld wililevasna (endocarp) nauilgusdignihgsaravnu lasaisadia

= £ ¥ 1 oar “A 3 : w1 o =t £
‘MEJ’mmﬂLaVI'maaquﬁ?J'lQﬂmw LCsp tW171U 1,094.84 prMm ‘lmmis‘ﬂ dludnmeasn 1 U

qﬂﬁwﬁ LCso WU >2,000 ppm, druadagasdl 2 A1 LCso WU 1,759.12 ppm, dwaiatdosd
3§l LCso WU 707.94 ppm, dauaiadenit 4 fidn LCs wihifu 878.07 ppm uazduadindasi
5 11A1 LCso WMNAU 830.89 ppm (Thongwat et al., 2014)

suiilen Weatndiuadngeteanuininarsataveuuda seillentanudiaindes
ﬁ']muwﬁaﬁﬁqw%rmn'iwaﬁaﬁhwmu s msnuluadadl '5aéfadm'il,wnﬁuuaﬁ’ﬂtiaaaanmmn
gsafinueumeLenueaveiiouaSmin Lwaﬂuwqmuanmﬂawquﬁmanmmwawu e
mamswmmLﬂuwamnamrmﬂanu'mamalﬂ nail miﬁnmuﬂmmaauqmﬁmanuwmmuanﬂ
denwilonatuming Waseunausiuugswaneviinuindu W gsanetn gaaneaiu gaiulaes

3 =t T U T =1
HETSENTIANEY mxm'[mwawaqmiﬁﬂmﬁmmauuuimmnwuu

nguszasAvadlasiniiay
1. wisudiuasngesainasaiaveusslanueatedLpra ST
2. weapugvssgnuhesaetig gemeaiy getlang uazgianng vesdiuaindeses
lanadumidin
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1.1. Lﬁuwaﬁ’uﬂﬁmmnﬁuﬁluwm%’mi’ﬁﬁwaﬂan

1.2. &ramasuminlfazenn wonduilifuie (endocarp) wasdrudn (seed) vawa
fauwumaanmnnu mquumuLua‘lﬂaU'lmmamﬂmauwam‘mnu 45 sdLmaldod Wulan 48
Fl videaunsyiidhedinisdesdiuuiaiin antuuasedailonaduminliaudsndonias
Us (motorized stone erinder)

1.3. Wimsafiaansaiamauaniiegsdiianasuminiuaduss Tnesnsudwminge
woywea Tudnsdiu 1:10 (w) figamgiivios uaziagiseeias reciprocal shaker Wunan 24
Falu

1.4, nsesaainildeditleutaiowenniniedulngjesnainansafavety nsasarsafin
MEI’]Ugﬂﬂ'%g\‘lﬁ’JUﬂiﬂﬁﬂUﬂ'ia\‘l Whatman No.1 Tusqmniaau,r'h ﬂ’m‘lfuﬁ']n'l‘i'igl,uﬂﬁ'aﬁmzmﬂaan
1weld rotary evaporator

o

1.5. vsraansatavguilldlunindsuasiluivligamgiivios

2 nawaieudiuaiatas

21 Anwinsdusznauilesfunazindoudiudaindoolneds Quick Column
Chromatography (Merck silica gel 60 PF;sq, 2500)

2.2. ansanavenugnuendiuaingdasniy gradient solvent systerm (CH,Cly, CH;Clo-MeOH
and MeQOH)

2.3, eluted substances Qnam'i’]:iﬁ(;fw Thin layer Chromotography
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2.4. nanvasdaingeenla gnidulineumall 4 esrmwaldea
9 1 [ 3 1 £ 1 = o o e
2.5. U'Iﬁ’JUHﬂﬂEIﬂﬂLLWﬁ%ﬂQMlﬂWﬂﬁaUqﬂﬁmNﬂ LULAEN U RdaUNUETTannie1u

3 mawnsidssgeanetuluesfdans

3.1, gaanedumeiugludiacufiints azgnininmsdesiimaingaiainewas i
e AnyInedaninI kg I Inedeuses

3.2, gminzgnidedluaanaaindundeinszun lavewmsitlidegmirdss gy
upasden degminsigydudiliszgndigluguimarainussqidedlafuinuisediage

3.3, ilealaaaSauiiuditnie asgnaiugnsanisanasgiueun 30x30x30 luRians
oweiniuTudsssazantihang 5% wasdaiiusiy 5% lnowdsumsazaretionatufuiy

3.4, GIafRBA e USEN0 3-0 T IEANAREURanmEI artificial membrane
feeding (Rutledee, et al., 1964) mmfmgmqqéffaam‘iasmﬂﬁ']maﬁia'lﬂﬁnvﬂunm 3 4y fensy
nan Weaslilaanisidaswaiainduiaussyinszdasnuaiaie yuavrssdedae
nszaunTes Whatman No.1 dudilulunsaduags feliifuam 1 fu gunadioarndafingzany
n3ae R1ntmieanandaswaain fsdaawanainlilunsaissgaaunssauniesuriain
Watanm 3%) thnsaunsesiilldfinegluudinssunidsussaglumavanain gmissesd 1
avaenanld uddeliawnsuasimzdesdneiin sduieafuiing ot

3.5 vamanzdssnuiilindndiduaildgaetiudud q dell aundasgnuwnld
lunsneasd

4. mawazdeegasaulukaeUfidnns

4.1. geagaEIu asgnIvInaREL taviindaresd fiens veaniaivgalivineuas
USARINEN AN INEIAIEATNITUNIE LM INEE UL

4.2. MWedpindugsarwain Tnaordenguagsuasdssndlne “llustrated keys to the
mosguitoes of Thailand V1. Tribe Aedini” (Rattanarithikul et al., 2010)

4.3 sdediadldRmaAntun sty

3 b4 1 o v o ey

5 mMawnziavsgeiuldasuazgesragyluiesfjdanns

o LY 1 . o . . < B dy

Lssneganulans (An. mmzmus) waseengy (Cx qumquefasaatus) WUERTILHIZLA
lmﬂaumqaaﬂﬂiuwaaﬂgumﬂwi muu nﬁu"la'rﬁanmlﬂwmaaunumm 2 vl faaaUfoRnsiid
aiman wasfimainndosgai 2 4ieil egifhused Azilanuazeanuazssndasui sz
Lﬁa%’mm%auqﬂniniﬁ’miumimqul,amqqm 2 9findl w1nnd dwfuiosfoanisalaly
virntsfinwideluaieildes WeaujuRinasvesniaiviUsdnine) ansuwnenans
uninedengaalu

= ' 1 o
6. msAnwgvismsigniigevesdiudintay
as 1 :J) n' g [ L7 £ ,l; E=3

duanngosvimuanldainmsadnaisannneny sgnnadaugubsignineanuisnisva

saAnsouielan (WHO, 2005) @il



6.1. whdwaadasudas fraction uumisuustock solution USinm 20 fadns AR

WUt 1% Faedsulannazatsansaiavenu 200 Saaniulu DMSO 20 fiaddns stock solufid ey,

asgruiiusnuty screw-cap vial flagungli 4 ssiwaldoa

6.2. 91miu stock solution vasdwaindasusiay fraction asgnuadeanumndudusig
q 1y 11 stock solution U3uas 0.2-2 fiadanT azaneludinses 200 Naddas swlfarsazans
nageuAILALTY 10-100 ppm kazwindasnisiiilnudududindd annseviildlaensde
974 stock solution TnBagany stock solution 2 fiadans Tu DMSO 18 fiaddns 91ty Fasdou
anTavanevindauluigfuIsTeey agldansazaiovadeuaudndy 1-10 ppm Hudu

6.3. gnihgawasviintuseesil 3 noulats uleseesil 4 peudu Swau 25 M szgndas
adluansavanamnasu 200 faddns lulosfussnageudsasazaevagauiiitrsanuduiu

NI IROTOLAL DITB BTN 13 UA AU DA ATUATTARAVE T AT T
antiussdennonunduiy 4 fa 5 sy filignihildasinisned 10 f1 90 wWeddud Tunan 24
waz 48 Fala 1ol lunsuian L e, way Ll

6.4. ansazaensdiuaindonidas fraction azgnuaaeudeTidananidneiu 4 g el
3 waugnihgevagay 100 & deansduaradesusazaundudy

6.5. ngupuAnazld DMSO 2 findans Tudinges 200 Tadns wiuasavaevadau ¥
maedeu 4 $1 Lielildduaugnihgwnaaylunduaauay 100 &

6.6. 9931N17018 (Percentage mortality: %6M) wgnﬂ’uﬁnﬁnm 24 uay 48 Falus uds
nasvaaey_wanlunduao RN Iaa T ST ATEIIANTY 20% nisvaaDAuIEgNEnLan

UGV,

uasfewvhmanaaadlusl uasianilunguaiueuiidhsnmameszwing 5-20% asdasinis$u
mdnsmsmelagld Abbott’s formula (Abbott, 1925) Hsilanintsfngsil
%M = % test mortality - % control mortality x 100
100 - %control mortality
6.7. UAa1nIInIRetUaLIMMIAT LCso LagTE Probit analysis (Finney, 1971) fqe
TusunsupaniaBs Ldp Line (http//embakr.tripod.com/Adpline)
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ar A’ ar
ﬂ']'iﬁﬂﬂﬁﬂ'\ll'ﬂ'mLUElNaQUVIﬁN']
Y 1 A 1 DT ) o 1 -
AU ATE DIUDHIUNTTDULAINGD umun‘umma&mtﬂumﬁ

e Umunegn (n5a) U (nFu) Yield (%)
LIaNaI LR 1,737.40 441.65 25.42

dj o 1 GJ 1 Ly or 4 o b o o 24

Wioided il unsauLLasUuaazdunliadaniedleniues wiissiwedinasanteen Lo
a =3 L J

ansanaveuluuTunuasil

IO N PV OB [ HAVH NI 08 a0V —rietd
(n3u) (n53) (%)
HaLana LN UL 441.65 19.80 448

Junilen

o a0 vy v o o &
LN@ELEJﬂ?hUﬁﬂﬂﬂ@ﬂLLﬁQlﬂﬂqiﬁﬂﬂaaﬂuqﬂ\ﬁu

y | vt Yield
d'aluagﬂ Vgl o) (%)
—tioeW

1 RC-DT 009 1.2310 8.79

2 RC-DT 010 0.5987 4.28

3 RC-DT 011 0.7563 5.40

4 RC-DT 012 0.7049 5.04

5 RC-DT 013 3.0818 22.01

6 RC-DT 014 1.3144 9.39
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auidagnmitgeanediu geanediu gesiany uasaenuldavasEnsatavenuillonaduniian

Mosquito Conc. 24-hour exposure lime 48-hour exposure time
{ppm) Mortality (96) LCso {ppm) Mortality (%6) LCso (pprm)
+ 50 (LCL-ucL) * 5D {LCL-UCL)
Ae. aegypti Control 0 22473 0 93.37
50 0 (204.19-267.17) 5.00 + 3.83 (89.03-97.58)
70 o 26.00 £ 7.66
90 o 45.00 + 6.00
110 200+ 231 64,00 + 3.27
130 10.00 + 4,00 83,00 + 5.03
150 15.00 + 3.83 90.00 + 7.66
170 2100+ 283 89.00 + 6.00
T30 LR HUEN N Ff00 + 385
Ae. albopictus Control Q 261.75 0 134.40
50 0 {220.28-369.95) 1.00 £ 2.00 (127.15-
70 0 14.00 £ 5.16 142.73)
90 500+ 200 28.00 + 8.64
130 13.00 + 2,00 42.00 + 6.93
130 15,00 + 3.83 43.00 + 8.64
150 24,00+ 3.27 50.00 + 8.33
170 2800 + 3.27 65.00 + 3.83
190 30.00 + 5.16 7400 + 231
Cx. quinquefasciatus Control 0 282.86 0 82.55
70 700+ 503 | (228.79426.00) 49.00-+ 10.00 | (58.90-97.65)
90 10.00 + 5.16 41.00 + 887
110 21.00 + 503 63.00 £ 757
130 17.00 + 503 70.00 + 7.66
150 28.00 = 7.30 63.00 + 10,52
170 32.00 + 5.66 67.00 2 11.94
190 31.00 £ 6.00 71.00 + 8.87
An. minimus Contiol 0 77.88 0 -*
30 31.00 + 2.00 (67.84-87.73) 93.00 = 5.03
50 36.00 + 3.27 95.00 + 5.03
70 42.00 + 5,16 92,00 = 4.62
90 50.00 £ 8.33 9500 + 3.83
110 56.00 £ 3.27 94,00 + 231
130 63,00 + 6.00 96.00 + 2.00
150 69.00 + 6.83 98.00 = 231
170 71,00 + 8.25 96.00 = 3.27
190 82,00 + 8.35 97.00 =200

o a o o 1 I ~ 9
* InTIMImgganniunIiisdIama LC seldsunsureninnesla



4

ﬂ‘ 1] -] 27 o L s 1 ty &
OVNSAENUILIAIEUIUY BIa188IU g951A8 LLB&'QQﬁuﬂaaﬂﬂaﬂﬁ’lidﬁuﬁﬂﬂﬂaEIL‘IJEINﬁ’\]UleN"I

g 1 :1’ v 1 al 1
gvaegnungdaIBuIUTBIEIuaNALDY RC-DT 012

Mosquito Conc. 240-hour exposure time 48-hour exposure time
{ppm} Mortality (36) LCs (pprm) Mortality (96) LCsp (mgL}
+ 5D (£CL-UCL) + 5D (LCL-UCL)
Ae. aegypti Control 0 26.45 0 18.43
10 0 (21.39-30.58) | 6.00x231 (16.65-20.28)
30 61.00 = 10.52 9100 + 6.83
50 7700 % 10,00 98.00 + 4,00
70 96.00 + 3.27 100
G ie= e ===
110 99.00 + 2.00 100
Ae. albopictus Control 0 65.98 0 29.54
10 5.00 £ 2.00 (56.55-82.81) 27.00 + 5.03 (24.86-34.91)
20 11.00 £ 3.83 41,00 + 8.23
30 1200 + 3.27 4200 + 5.16
40 3300 + 6.83 58,00 + 7 66
50 43.00 £ 10.52 6500 + 11,94
60 47.00 + 8.87 70,00 + 6.93
Cx, quinguefasciatus Control 1.00 + 2.00 0.60 1.00 + 2,00 ¥
2 81.82 £ 9,52 (0.09-1.19) 97.98 + 231
4 90.91 + 3.83 96.97 + 200
6 96.97 + 3.83 100
8 100 100
10 100 100
An. minimus Control 200+ 231 2457 6.00 £ 4.00 6.13
5 10.20 £ 3.27 (21.41-29.48) 37.23 + 8.87 (5.35-6.83)
10 23.47 + 2.00 T7.66 + 10.52
15 26.53 + 5.66 96.81 + 2.00
20 4082 + 7.66 96.81 + 3.83
25 5408 + 8.87 98.94 + 2.00
30 59.18 + 9.80 100

* fasmImisgunniiunimasiuiumal LC smaluiinsupauivuaesla




gusghgmiesangduvesdiuaingay RC-DT 013

Mosquito Conc. 24-hour exposure time 48-hour exposure time
(ppm) Mortality (%) LCs (ppm) Mortality (96) LCso (ppm)
+ 50D {LCL-UCL) + 5D (LCL-UCL)
Ae. aegypti Control 0 16.53 0 -
10 23.00 + 3.83 (14.20-18.85) 89.00 £ 8.25
a0 85.00 = 6.83 99.00 + 2.00
50 97.00 + 3.83 100
70 98.00 + 2.31 100
90 99.00 + 2,00 100
110 99.00 + 2.00 100
de-albopictus Conkrol 0 2462 n 14 52
10 9.00 +3.83 (30.77-39.23} 26,00 + 231 (12.73-16.16)
20 3500 « 11.49 76.00 + 11.78
30 48.00 £ 11.31 82.00 £+ 693
40 64.00 + 5.66 93.00 + 6.00
50 5500 + 945 95.00 « 6.00
60 66.00 x 9.52 100
Cx. quinquefasciatus Control 100 + 200 0.94 200+231 -*
2 81.82 + 8.33 (0.37-1.36) 90.82 + 3.83
4 94.95 + 5.03 100
6 98.99 + 503 100
8 100 100
10 100 100
An. minimus Controt 1.00 £ 2.00 20.99 6.00 + 4.00 173
5 1.01+231 (19.72-22.42) 18.09 £ 9.45 (7.03-8.39)
10 10.10 + 3.83 72.34 + 8.33
15 2121+ 952 90.43 x 5.03
20 38.38 £ 7.57 96.81 + 6.00
25 65.66 + 10.07 97.87 = 2.31
30 80.81 + 3,83 100

LY < 1 4 a 1 L o L
* snimImgganniunimazamauna LC felisinsupeuiunesle

dyduaraiusnenani1sdnyniae

9nnsAnugtsingniigaattii gsaneaiu gasiang waseiuUdesssasatang
Fuminmudn faan 24 Halus gnirgeruudas An. minimus fimnslladeansataveuuniiga &
A1 LCsp V11U 77.88 ppm Imaqnﬁw&;qawﬁw Ae. aegypti (224.73 ppm) €4818d2U Ae.
albopicutus (261.75 ppm) wazeasiagy Cx. quinquefasciatus (282.86 ppm) fiauduniud
gInm

duiudiuanndes nnswan fraction 18 column chromatography wanguaingavenn
ymasatauetunaduminals 188 eluted fractions Inananndmitunguls 6 ngw As RC-DT
009 f RC-DT 014 uaziilavamouguisingmizgeuosdauaianetusi 6 ngy fugmitesans wui
\@w1g RC-DT 012 way RC-DT 013 wivify fifignd Tavanunsashgnihgsanetinddund 90% #
arududy 110 ppm dnafndeniiaasiagnitlunagaugvidegmirgeuiiadurely Taowui



or 1 5 Q‘A 1 xOJ Q L ar 1 1 Qt

druaingessanilgnanaunsegmigeiinig laeilan Ly, vesdadndas RC-DT 012 Wiy
1 ar 1 1 ol :‘ g = A s ‘J
0.66 ppm wardanagas RC-DT 013 wiriu 0.94 ppm Tuvaiziignuhgsriinauildnsinisnied

[ 1 ' ] = <t = w @ & @ - | @
sind1 aglsfiny WewSvuisuivansaiaveiuresilenaduminn dwaiades RC-DT 012

&£ H i 1 a oo
way RC-DT 013 fignehaniiesfiganiluemnyiiaiminmagey
msfnwasiluaadlifiiu gafulassiinnubireaisadavenuiionaiunuriinniigs
wiindu FedonadeanUNaMSAN YN IITLBY WU MIAnwgvishgmitgsesasaindiiuven
38MBYa4 Origanum scabrum siagnineaduuaas An. stephensi 83a18Uu Ae. aegypti €3
$1A19 Cx. quinquefasciatus wag Cx. tritaeniorhynchus 8yt ganuddasiiaulisiaursiu
=] a o o . - 1 [ ] -
neuszmevesiiveiinilinnfian (Govindaragan et al., 2016) uendniifawudn gefudesilaildl
1 o . . o . o . .

ﬂ'nu"hqmﬂq&ﬁﬂ'ny Cx. quinquefasciatus Wanngauiuaisaiaanie Terminalia chebula

(Veni et al,, 2017)

uonnilnammaaasauandiiiiuin dwatadasveaionatuminniigviegmirgaigs
Aasatavey Sadenndasiunisdnuivesiivsila Sphaeranthus indicus Sswuirdruatagdeos
Faatndan ethyl acetate WY ﬁqw‘éqan'ﬁﬂmiaﬁ'wmm"iaaﬁ’mﬁmlaﬁw (Arivoli et al., 2016;
Chellappandian et al,, 2017) dmsurantsdnuiinuin 2andiuauduaindosvesiionaduminn
6 @ (fraction group) thi flfien 2 dauaiadesiio RC-DT 012 waw RC-DT 013 ﬁ’ﬁqwéahanﬁwq
*’(NLLHNIHLWUQWSNna"l’ﬂﬂﬂﬂan%’mn’ﬁmmﬂ’s’mnu (synerglstlc action) fnaam‘smwuﬂwaalu
arsatayoInad Uyl ',Lmnmlnnqwﬁmaaaﬁmqmmmu Fensfunuilaenadasiumsfinuves
Thongwateto{.,ZOLLM,mJmamjmaagLﬁumeﬂqumfiﬁﬂmqmmqjmﬂqmamnmn—

Baatzay (Acacia pennata) Tagwuiasanavetuanyentzal annsananduduanndasls 7
1 =5 L. 1 1 ot 1 el ey ] 26' L i n‘ﬁ
du (Fr-G1 89 Fr-G7) windunuindiuainedeenignssngnmiesiie Fr-G2 was Fr-G3 it
=t o & @ e g H = o ' ar

NamﬁFm-unﬂiauLLﬁmﬂwmumqwﬁmanmmwﬂmnﬂummuanﬂaaa RC-DT 012 wag RC-
DT 013 woiiloradumitn sdqelsiany ﬂ'1Sﬂﬂmmm‘iaaﬂqmamﬁﬁﬂmwatﬂudquaﬂmﬂaa n15¥
Maﬁaanqmuumawﬁ iuummiﬂmuquﬁananmawaaaﬁaanqwmwmuu finmduuatig
Beitfesdniuns evsziiuanudululifesihaisoanguianfisaiadluldlunsaiunues
wivgdlsalussiurnfvawnunisldaaaidiniduniseglutaguu
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ywinpuefrseiaio) ragsis aganese cncephafilisiy). Tn 2017, e

Musquiin.boine diseasés remnin (e biggest healih problem [aiezu of Epldamiclogy, Department of Diseare Contrul Minptry
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were infected by those niosguitovs-bomse discases.

Insveticides have traditionally been he first opiion for contmiliing
outbreaks ef vector-borae diseases, owing 1o their outstanding
elficacyl), Temephos, the st well-knosen larvicide, is widely
used for controlling the anesiquito lurvae pepulation;s). However,
coninuons use of feinephos s led © negwdve effects on humans
Moseover, repons ol temaphisi-resdstani mosguilues ae conlinssly
eing publishodif-8. Therelore, planl biosubstances have heen (he
[o:us of 1eplacaipznt Inseclicides

Plant extracts have beea n challenging sohject with regard o veetor
conteal bocause of the abundance of plant species and human safety

Js& T3 N o ser P

Fhomado e 2005 585 Nh270

RC-DT 010 (0.5Y% g), RC-DT (1 (075 gh, RC-DT 012 {070 ),
RC-DT M3 (A8 g) ad RC-DT G4 €131 g).

XA Vewgiio cafmirzanion

Ar egypai and de. wllopiz e cotovies wore obtained from Taboratory
sirains from the Department of Microbiotogy and Parasitology,
Facrlty of Medival Science, Narcsoan Universily, Thaitand. €,
ielbguefoteintis and An, wfnzus were obleined Trany Jaboratiey
enlovties from the Department of Parasiloboay, Facudy of Medicine,
Chiang Mai University, Chiang Mai, Thaidand. The larvae were

N i bwratey conglitinns; (2543 T, 1o —Yi¥s

o 3y

(- Touretri}, COMMONYy KAOWN 18 (Fan Pl - Lhan Haeng
and “Loadka Chan™ I, fowreiri 15 @ folklotic medleal plant with
apfipyretic and analgesic properlies that is used jo Thailznd for the
tremenl of colds, fever. cough, inflammarion, and gastrointestina)
distwrbanies9.10]. We previously sepenad on the farvicidal eBlicacy
of crude esiiacy frem the endowanp o B4 donreisi against third-
stage larvae of de. cegypi, in which the 24-h and 43-h deihal
amcenration 3) (1.Cy) values were 8400 mg/l_ and < SO0V g,
vesgegtively{11) Thes, we aimes) (0 assess Lhe Janveidal elficacy of
crude and frictionated extescts of D, Joureini againsl Ao, argepsi and
ber mosquito species fie., Ae, aftagict, . quinguefaseion, und

An mdnimes),

2 Muteddals and methods

2L Cricle oarrocts

relifive hwmidily, and 10:14 (ight:dak) phowpenod. Lurval food
vonsisted of powdesy dog biscuils (for Aedes and Cufer) and [ish
ool ifor Arsphela). After pupation, the Jarvae wrne translezred
joe plastic eups fillel with fap Water hat were placed in mosquita
cages (1¢ can % 3 cm x M) cm). Afier einergence, (ke adulls were
providid selutions of 36 sugiw nixed with 57 nwlGvilainin syrup.
Afler 5 d, ihe femnles were provided blead el through an atificial
membring [eeding methed. Aler blood-feciling, female Asdes and
{rdox weee reared votil gravid sod permilted (o lay eges. Meanwhile,
blooil-ied female Anaphiefes swete muited though an ariilicial mating
methad[12), after which they were permitted o lay egps. Aler
the #pos haghed, ihe larvae were reated acennding 1o the shove
voniditions unlif they were requited for bicessaye.

Aok esrricidd Bivrssy

The profooo] fu tzsdiyr hevichlal sctiviey Talbaved tha ol cur previois

Alhaidich Fulne

Crude extinets of [ Jarcds évoucher auniher: FTRU008) cndocang
weie prepancd decoiding 10 the method oullinel in e previous
sudytinl Briealy, the fits went collecred from natirally growing
trees and cleaned with tap water. Theiy endevaps (236 k) wore
comphetely dried i a hot gir oven w43 U, The dried cndogarps
GERA ) were ground skith an electric blender at 22 00 wimin.
amd the peseliing dried powder was macerated with absolule vilanel
al a ke of 1:10 (powder solvent, swiv) with 24 hoof continuoos
shuking (180 r/nifa) o o rolary shaker The sespension was then
filtered thraugh » Whatiman TAE o | filter pajee (GB Healfeears
VK Limited, UK} via a Bichner funnel Afroowied, e exfrxts wer
eraporuted (o dryness wler reduced pressure o vield crude extrn
(26,27 g), which wus oned in a desiccator,

. . . Wy
2.2 Cobiomcthomneivginplic fruciomiien

The crude extracd was fiactiopated by column chronuirgtaphy
Merck silica gel 60 IF,y,, 250 g) ndng a radigat solventsystem of
CH,Q,, THLCI-MeON, and MeOH, wilh inereasing amounts of te
rine polar selveai (inebife phase: 109 MeOlLin dichlcronwthanc),
Aditer heating ol $0-110 U fur 4 1ein, ihe developiog resgent
(umizalikchyde reugent, consisting of 3 ml. p-nwthoxylenzaldshyde,
2 L concennated solluric acid, 2 0L water, amd Y0 mL absolute
cthanol) cansed organie corpaurds 1o enmit specific colurs, which
were examined by thin-layec cheomategraphy, From thege, six
geoups of [raciionaled extrocls weie olqainedr RC-DT 069 (1.23 g),

srudwrL | Brigflymsiock sohutivarof erode and T omeated extrars {1 4
wiv) were prepued wilh dimethy] sulfoxide as die diluenr, From the
stovk rolutions, a seties of crude and fiacionaled extiset conoentrations
wre peepeed (0-190 mgil ad 2- 110 ma/L. respectively). Aftvoward,
20 ml of each conceetation of extesd was placed ot plistic bowk.
Twenty-five of e late thind-stage larvae were transfenred into the
extract solaions, Monatity mies wire detennined afer 24 haud 48 hol
oxposure, Lani confmmed dead when ey wers prichid by o neadle
and nel moved. This expariment was pafonnad & guaslneplicate lotal
ol §00 fanvue for cach concentration). Ditoethyl solfoxide in disiilled
waler wis bsed 45 1h comml.

23, D ans

Larvil mentality data fioin the lsrvicida! bioassays were analyzed
using u computerized probit analysis for detenination of LCy and
[elhal goncentation 90 (LC,Y101 The ehi-squars values and 95°%
fiducial confidence intervals (lower eonfidenco limit {LLCL) amd
upper confiderce limil (UCL)] were calculared. A commercial LaP
Line® software (Plant Proteclion Reseaech Institne, Egypt) was
sised.

3. Nesults

The Jarvicidal aciivities of M, kaseis code endocanp exiraet agoinst
e, argyptiy de. albopicts, v quinguefaseiatry, amd An. minfmny
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masquitoes were prosented 1n Tiabls b AL 24 b, A wiininon linae
hal the highest susceptibility w crode ectmet (LG, 77.38 ma/L). Tts
d-h 1Oy, wirs siguificantly lower thun dut of de. eegypsi (2273 mg/
L), Ae albopictun (260,75 my/L), and O, quirgrefusciatuy 282,80

The esules of buvkeidal etivity oxpedmatts on RCDT 002 amd RC-
DT {13 were presented in Tabiles 2 and 3, respectively, In contrast
10 resulls froin crude extinel, L. quirgumfuociafay (s oppased 0 Aa
miindmus) wis Cxlreimely suceplible t bath fractions. Fof RC-DT 12,

E mg/L), ALAS R, An. minime was so highly susceptible w0 crude  the 24-h LGy, amd 1.Co, values were 066 md 329 nil.. regpeciively.
“’ extract {> % monuily nee ot W mgA) tha we did aod ealevlse For RC-DT 013, drose volues were 094 aod 277 mgd., espoctively A
3 the 48 -h LC,, value, sithough it wis estimarad rohe < 30 mg/l- mingmw, Ao avgypd. dnd e, diupiche Bavae hal minor susceplinility
~f Fractionated extru¢iion by column chromatopraphy pracluced (B8 1o the fractions. Huweser, e mortality ries of all mosquite sprecies
: elatad Iractions from the crude exuncl. The froctions were classified  were significantly higher for thise exposad 1o fmetiomated exirts than
inte six groups: RC-DT 9 10 RC-DT 014 (Figure 13 All proups  Ror thase esposed w ende extradt,
were prelimmarily sereened for larvicidal abélity. One concentraiien The 1L, and 15, values of the <ride and [rctionated exiracts far
, (140 mg/L) from each groarp was fested against the thind-dage A»,  each mosyuito species were voropaccd and statisticolly analyzed.
{ aegrvpdi lanvie, After 24 Toof exponucs, the RGDT 012 and RC-DT Results showed (et the larvicidal zesivilies of fractionaled catratls
013 fractions produced > Y05 moniality raies, while the remaining  were slafistically grealer than that of the crude exiract for all
j'z Tractions prduced 9633 mortality rates Bor that reason, RC-DT - masquilo species. In facl. Lhe enly vahies thal were not statistically
£ 012 and RC-DT 013 were selegtol for the bivasays signilicant wirs the $8-h BC, values for Ae. olbopjcins (crnde
Tasted
: Larsiciilal st piies ol orde ethsratis: I, Toerin cumasds agaiiat ibe thinl-sase Jarvae o S umsquils secd s,
Mowpdle 0 Usanmimlion - Wb apae e T e
i Clll Mol Yate - 140, (b1 b Gngfl) Cxl Mopatwy e . Wle{agdly A eepd - vt
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“The wirskly rues wers v Vgh, s the potsaide b ool cileqlatsl

exliact: 27989 mg/Le and RC-DT0F2: 22429 migdl). According ., Discusslen

than enude cxtroct against ell wsed mosguita species. Surprisingly, the cnude cthanal codocarp extract of J, fereis had
Tower wotivily againil A megypei 6l 24 b (LC,, 22473 medl.) and
A8 b (U, D337 mogil} Uran iy e previons study (24-h LGy, 84,00
mgil. anel 48-b L, = 50 mg/LEN] Both sindies wilized the same
prteol Tore producing crude exdrd, #o the diferences in ladcidad
eilicacy coahl be attiboled o eGmae snd scosvmal diffewenoe. That
is. the previous sty used plants harvesied in ol 20050
his study wzod the wome plants, but the pladi werd hasvested in
Septensber 2016,

Of pll mosquito speeles 1ested, An. misinus showed the preatesy
sustepibiling 1 12, foweid ke everact, Other specis (e uegpdd, Ae
tufbuguintion. tinl Er. queérapfaseions ) demamdiskod a signitcar, dreefold
greater dnleranee tran that of An. mirinues. Sionilady, piher studics
iy B ouh st Apg el By s are mone swseepdibke 10 pliat extracts
ihen eabiey weotguiecs. Tor example, Govindaajan ¢ el discovencd
that Antegdreles stepharni 36 miose uscephble (LG, 6165 n gl )} 1n
thigunu vabrum essentipl ol than 4o asgspii (LCx 67.13 0 ghnk),
Co. qrirguidmseiofus (1LCy 7245 pghnb), and Oulex rdtarsdorveaina
(1.0 TR97 pglnli14]. In slditivn, Anapheles stepdensi is woee
susceplibke ko Trrminntin cdidbule extract than de. aegypfi and L,
Fignra 1, Thin-layer clacmutoprphy spets of ongavie compemds e guimgifasciatio, wilth LGy, vidues of 81,13, Y429, and 11198 ppow,
isolacd fractions (RC-OT (01 of £ bwervin. respectivelyil sl
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Tl mamtality idos wege very high. satlie iane tes reuld red D caleuleted.

White An. minimise wis the speeies most siseepitble b crade extma.

g this did not ol fme for (ndicnated e, O the confracy, e WIlA subsp. fnuaeds shoot fips contained compounds aclive agaiose ¥

psquiless modl susceplible o RCDT DE2 (LCy, 0.66 mmg/L) and
RC-DT 013 (LC; 0 mg/Ly were Un guinofaseintus, which had
the lewest LCy, values, Furtherinoae, Cs. quinqucfasciatn had ihe
highuest loleranae (LU, 28286 mT,) 16 erads expraet compared 1y
other spevies: e, argipi (EC; 22473 mpil), Ae. albopiess (LCy,
260.75 mgAY, and An, minminny (LCg, 7788 ng/d.). “lhis varcame
could nol be explained becausa of e Qau Vuitaions of (s sudy,
TNowever, we bypothesiee that both fractloas (RC-LYT 012 and HC-
DT 0V3) st contain comnpowads dun we highly 10xic eady 10 Lules
Larvae,

Thie fructionated extruc(s of I3 leurciri provided much better
larvicibal efTicass against irosaino vecors tan erode extracl, which
concars wilh stodics on Spdweranthus fodfieas Biun, (Astericear)
extracts. In those sudics. steamn-dizttlad vtade e dracl of feaves were
colpared with e maod elocive Treciionatad byl acctate citmel
ol the whole plantiteddy, revealing thay fractionaed exicoct is nore
efleclive than crude esiract against A, aegypt. (241 L.Cyy, 36.76 ppm
w140 ppm, respectively) eod Eln guisquefnseiatas (24-h LCg, 32,60
P s 120 ppm, respoctively),

Our fisdings supges that the daryicidal aeivity of coarde exwract
&% 0ot @ synecgistic sction of all compounds in the extioct, cchiving
aniother retenl study lhat reponéd e samel18} In thal stly, only

Yelues of morcaling rale v pepressed g ara nadl L 3 © ehicoe net, PO g jeaontal Sipdlieant Tt ane

1w ol seven groups of fractionated exteucts of Aencla peronm (L)

Ar, megypil larnvae. The ECy; valoes of e Fr-G2 and Fr-GJ fractions
were SO78 and J8A5 medl, respevilvely, white the LC g values of
the other Tractions (FrGl and Ve-O9-Fr-GT) were > 1060 mpfL.
Sinetlarly, cur study fourd that e active substances in L. dered |
extract were contaiired only in RCAYT 012 end RC-DT 011, which
il the lowest LUy, ol LU, values for all westl mosquite spedies
Phyhssheadel sludies haove revended several avouonds isolsted fran
stenns of 1, frareird, including homod soflavansl9)L dilsydantikens 13}
ad stilbe e 20: OF o, (28)-plioeembrin, {35)-7 4 dihydsoay-
3-14-hydiesybenzs 1-chromace. and loureinin 13 hase antileicterial
activity again Staphylecoccus aurews and Hucilles aebeiliy; imb
T A -diliydrex yttavai {5 Fengilosie ogainst Howytis cineeea and
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