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Abstract

A study on the blood-sucking protection of thiem seed oil, thiem seed crude extract and citronella oil was
conducted by application on human skin, and a study on knock-down effect of them was conducted by using an electric
machine and coil. The results showed that the protection times of 20% citronella oil, 15% thiem seed oil and 10%
thiem seed crude extract were 270, 90 and 60 minutes, respectively. After mixing with the adjuvant of 5% vanillin, the
protection times of all were prolonged to 360, 210 and 120 minutes, respectively. The mixtures of thiem seed oil 10%,
citronella oil 10% and vanillin 5%; and that of thiem seed crude extract 10%, citronella oil 10% and vanillin 5% could
protect from blood-sucking for 300 and 270 minutes, respectively. The mixtures of thiem seed oil 5% and citronella oil
5% and that of thiem seed crude extract 5% and citronella oil 5% could protect from blood-sucking for 60 minutes. At
the concentration 25%, the percentages of knock-down mosquitoes in the citronella oil, thiem seed oil and thiem seed
crude extract were 46.3%, 18.8% and 7.5%, respectively. The mixtures of thiem seed oil 5% and citronella oil 5% and
that of thiem seed crude extract 5% and citronella oil 5% resulted in no significant different of the knock-down effect to
the mosquitoes. In the trial of knock-down action by using the coil method, the thiem seed oil, thiem seed crude extract

and citronella oil did not show any knock-down effect.
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geiinuluszimalnefuszunm 436 vila
Tus i idediiydafifudminzunsidolsn
iipafou 19U 49818 (Aedes aegypti L.) tlumine
dﬁﬁiy“lunﬁﬁu%yavl%’gﬁaﬂaan (dengue 118 dengue
hemorrhagic fever) QQUN%ﬁﬂ%ﬁ%}Nﬂ’JH\lmemumﬂ
N159ALA0AVDIgUNATY 15U §951A1Y (Culex
quinquefasciatus) «fdwu"lﬁﬁ'mﬂwunmmwm
Uszmelng (Ruttanarithikul, 1994 8131ae 11iiad,
2543) M3sz1avedlsnldideasenluilszimalneg
1455109101091 40 7 Taofs1oarmasansniie
WA, 2501 LLazﬁmiizmﬂﬂ%ﬂﬁt}jﬁ'ﬁi16@11&114‘]]3&1/]?{
Ine wulugadl n.a. 2530 ﬁﬂ"muuéjﬂmﬁgqéu
174,285 519 170330 1,007 319 (98179, 2545) 10l
w.A. 2549 Haudihie 46,829 519 1deTIa 59 510
wazdudl 1 wns1aw - 20 1Weuqaran I 2550
finuaudile 51,416 510 MuIudidedia 63 519
(@1inszIINg, 2550)

Tunnildszimalnevziidionazidedia
arvlsnldideanan uuanuflesduuazudluilym
1ngelina1035 Tagtouldarsiaiisinan DEET
Ferldgafiseadiafanisdruniudeaisiad
Funsei nazmialdoniu fldmsermineimsut
PIMINNAVDI ¥n uazdeFIald (wIune tazaue,
2548) ﬁ’aifumﬂ%’miﬁuﬁﬁﬂizﬁmﬁmwiumﬁmmu
wazimiageiinnudaeasonas liandaludunadon
Tagmmzasildnnsssunasaiudsiiianls

AZIANG (Azadirachta excelsa (Jack) Jacobs.)
Wuitsasggaidertuaziadwde (A. indica L.)
uazazialneg (A. indica var. siamensis Valeton)
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wAaaiA19e wuaslungu azadirachtin viae¥iia
mRersuinuluazadwienazazmaiine uas
ganues 1- tigloyl-3-acetylazadirachtol (Kanokmedhakul
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@ 4 1 )
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(Cx. qumquefascwtus) Tﬂﬂa‘ﬁmimﬁammummwm
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A9 UBSUDAIENLLY (n-hexane) UAZINTIUOA (metha-
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S . o < 19 Y a =
nol) (i1 commercial grade ¥ INAUlHITHDTENT

Aouiuld daudimazareninldlunsnaaey
Aa A I
Y52@nTA N Ao 1851U0a (ethanol) 1TU AR grade
(Merck®, Merck KGaA, Germany) wazansiAl vanillin
S .
Wlu HPLC grade (Fluka®, Fluka ChemieGmbH, France)
f10819903a 3 ARANINAATZIAIF 19NN
nagoull 2 ¥ila Ao AruveRTuLazaIafaney
o < R T o A
MIanaa1IsIInNaaaziaI 19 ldlasiiieluy
o ] y v A y )
wanaz19uiluverualoniesilu anaale
UOSUOALINIFY NTDIABNTZATHNTON HAITLINOLT
PR < M) o < o 1w
aldiiuaaaziadg imnwaallanadedoe
WA enTeanazssiMenianal azlaasana
14 ad
MENUINIAAALIAT1T1 AINITANTV0Y Pipithsangchan
et al. (2004)

3.nagevlszaniammsilesnumsgatenvesgae
WIoudied i iaazinida maasa
wennEaazade tazihiuagladvon WS
Aunsanlean 1da) vuIeaadieesuea Wil
ANUATNTUA il
1. esafaneunnuaaTiAI1e 0%, 5%,
10%, 15%, 20%, 25% ttag 30% w/v
2. i EaaTndg 0%, 5%, 10%, 15%.
20%, 25% LA 30% wiv
3. unglndnon 0%, 5%, 10%, 15%, 20%,
25% uag 30% wiv
4. Vhiusaazedng (15%) 182 vanillin (5%)
5. msataneUNNaAaTZIAGg (10%) uag
vanillin (5%)
6. iuazlnden (20%) Hag vanillin (5%)
7. 1}1ﬁum§ﬂamm%w (5%) mefwﬂu
azladnen (5%)
8. AMIANANEIVIINNAAALIAIFIN (5%)
wazihiunglndnon (5%)

0. whiumdaazdna10%)hiunglnviow
(10%) 148 vanillin (5 %)
10. A3 ARANGIVIINVAATLIANFE (10%)
vhifuaglndien (10%) 1ag vanillin (5%)

11. iuaglndeuvoseadnndans sy

12. DEET (N, N diethyl-m-toluamide, 25.63%)

13. vanillin (5%)

MAUAUNTNABOIVUFNANYTA (Complete
Randomized Design, CRD) NIMmuuAsERoUAIY
AINATOY 13 T18MIFINA1NTAY uAaznInud
MmManaans 3 a1 Tnemasnagounuimialy
AT AN A T 3 x 10 MINELALAT
Wswnaenshiy 0.1 adans TauSnafimidadindy
IMuadIon52ATY 1TFBINTLATHIRINZYT VAN
fimans13 nazdadunvudisaeea udasunudhl
Tuns9ga 1119 30 x 30 x 30 WURLAT Fenrwlunss
Ngadulieey 4-5 ﬁﬁd"liimﬂ@mﬁammzmﬁwmm
e 24 $9Tua S19m 250 § Bunvushluns
Wunamu 3 i ﬁuﬁ’mauqqﬁauﬂ1ﬂuma$mﬂq
Lﬁamunaﬁmmmuaaﬂuazﬁmmuﬁ’fﬂﬂiuﬂimnq
30 Wi gﬁaﬁﬂqmﬂmmwiuﬁuﬁmﬁau 2 friuhl
ammmﬂi ﬁmmw“lumsﬁmﬂuﬂwmmamwuﬂ
sy dafuazoy nawmmLﬁmuuwm"lﬂ“lumwmﬂ
13N ﬂuawamamuqqmﬂmmmw 2§ Jailuszeznm
ﬁﬂmﬁ’uqa@mﬁaﬂ (NATTIUNAASURYATINATT,
2529)

a Aa o td l&
4. naaeuilszansammsilvgaaeangive
4.1 nagevlsz@nimmmsinlhgeaeangiiu
d
Tugdusiumimess
= @ 1 H o < o
w3oudediniiumdadzindne arsana
< Y
Wunnwaadzng uaziiuas ladneu uudes
v y T o &
doesuea Inldanududua q aail
@ 5]
L @sananeIuaInuandziaIgia
0%, 5%, 10%, 15%, 20%, 25% Liag
30% wiv
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2. ihifudaasaing 0%, 5%, 10%, 15%,
20%, 25% g 30% wiv

3. sz ladneu0%, 5%, 10%, 15%,20%,
25% uag 30% wiv

4 hiumdaaziandis (5%) wazihii
azladvon (5%)

5. msafaneIuNNNAaaTade (5%)
wazihiuasladion (5%)

6. S-allethrin (4.35%)

\ ¢
JWWUAUNITINARILVUINANYTAU

NINUUAYIZABUAIBTIITNATDY 6 T19A1TAINAI
F19du udas LTI NAa0d 4 51 Taoimiow
NTZATHENVUIN 3.2 x 4 [FUANAT Head1TUTuw
02 finAaasdouny Fadanua 4 uiu 1e131Fu
nnthnindafuuitess udnihldhaiedldgs
T uuurduusnlesdidonddn a3l sz e
2 i Tugnizanuuna 70 x 70 x 70 1UAIIAT T
Uavsgaatomeniionny 4-5 U uag aﬂ“luﬁmwaumm
Wil ludnszansiuau 20 ¢ uummummﬂmﬁwu
N9 5 W1 auAsY 20 Wi (Aantaunaninasgiu
HAADINQATINNTTY, 2522)

MIAATIZHHA ﬁuaﬁ’mauqaﬁ@mmmdﬁu
UUATILH Analysis of Variance (ANOVA) 11f3eutiien
AUNFOTEHINNINUUAA1T 32035 Duncan’s
Multiple Range Test (DMRT)

42 ‘nﬂaauﬂs:?m?imwmiﬁﬂﬁ'qmmﬂn;ﬁu
Tugdenganuga
m?em@T’mEhwﬁmﬁquaufwﬁumﬁﬂ

aziandhe msadanenmdaaziaide uazahiy
alnZvon Tl&amndidusg o gail
1. asananeIunmAAaZIAga 0%,
5%, 10%, 15%, 20%, 25% LaE 30%
2. ihTuaasadg 0%, 5%, 10%. 15%.
20%, 25% L 30%
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3. vhiun1aZen0%, 5%, 10%, 15% 20%
25% 1ag 30%

4. &-allethrin (0.2%)

UAUNITNARDIL U FUANY T
NINuAYsEAoUAIBIIINATBY 4 T19A13FINA1D
haduusasninandiminaand 491 laghasada
nenmndaazmin iudaazedia ez
alndnow maufUAEsTAzBeANaTII LANIT
Wihuia Aludaludtsy udadaiusundaz s
St 0.2 n3u e lugnszanuuna 70 x 70 x 70
FURLAT DUNUA A1 2 1T Uaoygeny
manfoRnudeasulna uazogluaninauysol
014 4-5 au Wl ludnszansiuau 20 @ Wuiwiueg
mﬂmawuwﬂ 9 5 W AUATY 20 UIT (MATTIURAA
ﬂmmqmmﬂim, 2522)

MIUATIZHHA ﬁuﬁmmqqﬁﬂnmmdiﬁu
113199129 ANOVA nl3ouifeusinaoszrhaninus
199 @7835 DMRT

wamsIvauazmsenlse
1. wamsnagevilszanimumsilesnumsgaiden
Va3gIae

nanisnaaeulizaninimnsilesiunisge
mammmmﬂ WM safaneunndaTzend
(10%) umumaﬂ’dwmww (15%) uag umumhlﬂiwan
(20%) Lﬂuﬂammmuqua ansotleaiulduiuy
60,90L10% 270mﬁmmﬁﬁuuawtﬁeﬁmﬁﬁﬁﬂwmumﬂ
lllﬁﬂﬁwl,m“lﬂﬂ (10%) i Eaazimda (15%) 1ag
hiuaglndnon (20%) wnanFUsNsE AN A
vanillin(S%)W‘ummmsaﬂmnumiﬂmaaﬂmmqmw
"lﬁ'mutﬁwﬁmﬂu 120, 210 4@z 360 WIN AINAIAD
(Table 1) A0ANABINUITIBNUYBY Tawatsin HATAUL
(2001) TeauAnhsuagladnouiinntudu 25%
awnsoflosiumsgaiieavesgeatsnazgaduilaoa
18uu 3 uaz 4 $2lua e ldded1idsznoudas
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fwﬁum”lﬂ?mu (25%) 1ag vanillin (5%) WUNEINITD
ﬂmh”umsgmﬁa@&umqammmzqqﬁuﬂdmnﬁwﬁmﬂu
6.5 118 8 $211a A
Frot1eflsznoudioiiuwSaaziandig
(10%) 1f1ﬁuﬂz"lﬂ%’wan (10%) ag vanillin (5%) L
Frodniilsznendiomsafanennnaaaziaing
(10%) iifuazln2on (10%) 1az vanillin (5%) irad
ﬁqw“lum:n’]mﬁumi@,mﬁammqqmﬂ"lﬁ'um 300 1Az
270 W1# MWAIE (Table 1) 1ifpa91niidIunauYe
vanillin fifluarsiindszansom Fafidaugaelums
vi’ﬂﬁ'mwmamanqw%ﬁﬁuwuﬁu nagdad@INIg0
Hoafunsgaiieavesgeandldaniniiiunsladien
YOI M TN TBNT TN ﬁmmmﬂmﬁummmﬁamm

geangldiiios 180 w1l TuvmzAimslddedsnlsznou
- < Y o
Ferinduuaaazianda (5%) uazuniiuazladvey
@ [ { o <
(5%) wazdiedanlszneudeasananeunan
v

A2IA1919 (5%) naziduazladvey (5%) awsn
Hosiunmisgaidoaveagaatglauin 60 wiil iy
Vv v

Wiuagladveunanududy 10% wazensaianey

< Y A Y v < Y1
NNWAATLIAIFIANANITUTY 10% dziuldn
Ea
anududuyesiniumdagziaide arsataney
< P} ™ 9 Hq v
naaaziaig nazuiiuazladven nlsluns
o 4 g Yy 9 A9 S
nautine 5% sudluanududuntesniudaiunge
Idwalunistlosiunisqaidenvesgaatolduin
Y TagaeandnanuI1e1UYDa Jantan 1AL Zaki
v v v

(1998) f51euiiuazlndvenh 0.0047 mg/em’

Table 1 Protection time of blood-sucking of thiem seed oil, thiem seed crude extract and citronella oil by application to

human skin.
Protection time of blood-sucking (minutes) v
Samples
0% | 5% |10% | 15% | 20% |25% |30% |another

thiem seed crude extract 0 30 60| 30| 30| 30| 30 -
thiem seed oil 0 | 30 30 90| 90| 90 | 90 -
citronella oil 0 30 60 | 180 | 270 | 240 | 240 -
thiem seed oil (15%) and vanillin (5%) - - - | 210 - - - -
thiem seed crude extract (10%) and vanillin (5%) - - 120 | - - - - -
Citronella oil (20%) and vanillin (5%) - - - - 360 | - - -
thiem seed oil (5%) and citronella oil (5%) - 60 - - - - - -
thiem seed crude extract (5%) and citronella oil (5%) - 60 - - - - - -
thiem seed oil (10%), citronella oil (10%) and vanillin (5%) - - 300 | - - - - -
thiem seed crude extract (10%), citronella oil (10 %) and vanillin (5%) - - 270 | - - - - -
vanillin (5%) - - - - - - - -
citronella oil produced by GPO - - 180 | - - - - -
DEET - - - - - - - 450

GPO = Government Pharmaceutical Organization
" averaged from 3 replications
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annsotesiunigaioavosgeangla 72.2% uaiiio
Ed v
iniiiuazladveu (Cymbopogon nardus) waruiuigiu
Cinnamomum mollissimum @& Pogodemon cablin
Tudasidan 1:1:1 danududu 15% lugiuuuasy
o A g
ansatlesiunisgaieavesgeateiuilu 96.6%
' 5 @ o a a a
pelsnawarsanavIniyng 3 wila HUszansam
lunistlesfunmisgaideaveagaatsldainiiaisla
uwas DEET Aeusnileanumsgaideavesgeatela
WL 450 U1
a A o v lg
2. wamsnageuilszanimumsinlvgeaenngiiy
2.1 wamsnaaevilszansammsilvigaas
y & ' s
angiuluglurummiloga
MINHAMINARBINY NI ARANIIN
WAAAZIAG (20%) umumaﬂﬁ 11919 (25%)
waziiuazlndien (25%) Lﬂummmmwuaﬂwﬁﬂ
Glumiwﬂwmmwﬂﬁwu”lﬂﬂ‘naﬂ (Table 2) iile
Wisuifeufumsadaninitana 3 ¥iia fiszdy
GRRHLTRY 25% wuinhiuaglafnenlitnalumsin
lemmwmﬁwumaﬂﬂ‘wm 9.3£0.3 A7 iEN’cNiﬂﬂE]
inudaaziandie miwmawﬁnawumaﬂ
3.8£0.3 @1 @IUAITARANOIUIININAATLIAIT
Y 1
Twalumsmidgaroangiumaeiiios 1.5£0.3 ¢
FIA0AAADINUIIGNUYDI IN1IA (2548) NNUIN
Y 9 o @ Y y
anududu 10% veusiuazladwen Tinaluns
9 [ b4
migasimgangiuldanga sesacuide Wil
waaaza1d1e duasafaneunndaazia
y y oq Y o A yob A
e Wwalumsmldgsiamgangiuldaiga
9
Uszaniamlumsiligaaeangiiuuea
@ [l = Bo’ @ <
f10619NszneudlouiuuaAdzIAIF19 (5%)
Z @ 9 @ ll A Y
uaziiiuazlafon (5%) wazalndaiilsznoudis
9
ATARANEIVIINUAATZIAITI (5%) HaziiTy
9 =) a a Y lay a
azladvow (5%) Hilszansamligearsangiiumay
3.00:0.41 1Az 2.50£0.29 A1 awaay Wwalinanaig
k4 '
Aunsanannduwaazmdaianududu 10%
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wazinsiuaglavouiinndudy 10% 1ieann
At umswauiiao 5% saduanududy
fitoandh usannsanligaeanginldaniui
ANUTUIY 10% (Table 3) TagapAndpInUTIBNUVDA
Rajnikant (1a¢ Bhatt ANEY Ganguly (2003) W‘JJ’H
Tﬂmﬁmimmwuwmmamwﬂi <noudaethiY
aziaduide 2% Tz ni amnsolags An.
culicifacies 18 98% Tuvaigfiniuaziaduidon
avdudY 2% annsnlags An. culicifacies 18 68%
o61elsSmumsafaninisi 3 e flszAniam
Tunisil¥geareangdiuldainis s-allethrin 7
UszAngamlumsiiligeaioangiild 100% Taoin
Woamoangiiumae 20.0:0 &

2.2 wamsnaaeuilszansammsiilvigane

14 v
angiuluglenganug

b4
o

1AMInaassnuInTuwiaaziaiing
asafanaunndaaziaie naziiuasladien
finudud 0%, 5%, 10%, 15%, 20%, 25% uaz
30% wiv g idgeaeandinld Tuvasi
s-allethrin an3nhIfgIaeanginldingy 20.0:0.0
@1 %30 100% Tawatsin (2002) 516971431 819ANUY
finnnazmdudeiazenafugnzladnenily
luanmadonass mnsaldgald 61.8% naz
71.0% A AL Lmslumimamuwamimﬁamm
a5 3 wiin "lummmm“lwmawemﬁwu"lﬂ o9 n
asafane 3 wiin Uszneudrvarsiedlungu
limonoid Fahifinaiautalumssziia msrziduans
fiTwanavualng Tuluanadszneudesiuay
Afueudud 30 ozaeniuly endaedre vy
azadirachtins O — Q fgasTwanaiilu ¢ H O
C_H O uaz C H O Awa1ay (Kanokmedhakul
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Table 2 Numbers of knock-down mosquitoes at 1 hour by mat-foil preparations of various concentrations of thiem seed

oil, thiem seed crude extract, citronella oil and 6-allethrin.

No. of knock-down mosquitoes Aedes aegypti (Mean+SE)

Samples
5% 10% 15% 20% 25% 30%
thiem seed oil 1.3b"£0.3 | 2.0b+0.4| 2.5¢+03 | 3.3c£03 | 3.8¢c+0.3 | 3.8¢+0.5
thiem seed crude extract 0.3¢+0.0 0.5¢+0.0 1.3d+0.3 1.5d+0.3 1.5d+0.3 1.5d+0.5
citronella oil 1.8b+0.3 256403 | 6.0b+0.4 | 8.8b+0.3 | 9.3b+0.3 9.3b+0.5
d-allethrin 20.0a+0.0 | 20.0a£0.0 | 20.0a+0.0 | 20.0a+0.0 | 20.0a+£0.0 | 20.0a+0.0
control 0d 0d 0d 0d 0d 0d
F-test ok *% *% *k *% *k
CV (%) 6.1 8.1 7.5 5.5 5.3 9.8

" averaged from 4 replications
* non significant
** significant at P<0.01

Table 3 Numbers of knock-down mosquitoes at 1 hour by coil preparations of thiem seed oil, thiem seed crude extract,

citronella oil and d-allethrin and their mixtures.

Treatments No. of knock-down mosquitoes Ae. aegypti (Mean=SE) "
thiem seed oil (5%) and citronella oil (5%) 3.0b"+0.4
thiem seed crude extract (5%) and citronella oil (5%) 2.5b+0.3
thiem seed oil (10%) 2.0b+0.4
thiem seed crude extract (10%) 0.5¢+0.3
citronella oil (10%) 2.5b+0.29
d-allethrin 20.0a+0.0
control 0d
F-test **
CV(%) 12.3

" averaged from 4 replications

2/ : .
non significant
** significant at P<0.01
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