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Study of the repellent efficacy against Aedes aegypti L. of crude extracts
from Zanthoxylum limonella Alston., Jasminum sambac Ait., Azadirachta

excelsa (Jack) Jacobs., Citrus hystrix DC. and Ocimum basilicum L.
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Abstract
This study aimed to determine the effectiveness of the crude extracts from Zanthoxylum limonella Alston.
(seed), Jasminum sambac Ait. (flower), Azadirachta excelsa (Jack) Jacobs. (seed), Citrus hystrix DC. (peel) and
Ocimum basilicum L. (leaves) in repellency against Aedes aegypti (L.). These five herbs were extracted by Soxhlet
extraction and maceration methods using distilled water and 95% ethanol as solvents. The repellent efficacy of the
studied crude extracts were compared with DEET at concentration of 15%10" ppm. The results were showed that the
highest percentages of mosquito repellent activity in the study was Z. limonella seed extracted at the concentration of

10x10" ppm with Soxhlet extraction using ethanol as solvent, resulting in mosquito repellent activity of 86.04%, followed
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by the extracts from A. excelsa, C. hystrix, O. basilicum and J. sambac, showing the mosquito repellent activity of 79.11,

68.87, 65.15 and 62.77%, respectively. The crude extracts were applied to produce mosquito repellent lotion, and the

lotion was tested by the human volunteers and found that could prevent mosquitoes bites for 60 min.

Keywords: mosquito repellent activity, Aedes aegypti (L.), crude extracts
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Figure 1 Set-up of the double cage test.
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Table 1 The mosquito repellent activity of extracts using the maceration technique.

concentration mortality rate of mosquitoes (%) mosquito repellent activity (%)
sample (x10" ppm) solvent solvent
water 95% ethanol water 95% ethanol
water - 0.00 0.00 0.00 0.00
95% ethanol - 0.00 0.00 0.00 0.00
DEET 15 9.10 10.00 90.91 95.00
2.5 0.00 0.00 7.04 13.64
Jasmine flower 5.0 0.00 2.5 28.02 31.79
10 4.44 25 48.91 51.31
2.5 0.00 2.5 23.80 31.14
Bergamot peel 5.0 0.00 4.65 39.04 51.19
10 2.27 714 57.04 64.29
2.5 0.00 0.00 16.59 20.06
Basil leaves 5.0 0.00 0.00 29.50 34.09
10 0.00 5.00 53.46 57.50
2.5 4.55 0.00 27.26 37.23
Pink cedar seeds 5.0 4.55 217 45.33 48.91
10 6.72 7.03 68.87 72.08
2.5 4.45 4.55 33.29 38.61
Ma Kwen 5.0 4.65 7.05 44.15 56.07
10 5.00 7.26 72.50 78.64
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Table 2 The mosquito repellent activity of extracts using the Soxhlet extraction technique.

concentration

mortality rate of mosquitoes (%)

mosquito repellent activity (%)

sample (x10" ppm) solvent solvent
water 95% ethanol water 95% ethanol

water - 0.00 0.00 0.00 0.00
95% ethanol - 0.00 0.00 0.00 0.00
DEET 15 9.52 8.70 90.48 91.30

2.5 0.00 0.00 16.59 28.85
Jasmine

5.0 0.00 0.00 32.57 46.64
flower

10 2.27 0.00 53.46 62.77

2.5 4.88 0.00 39.05 40.45
Bergamot

5.0 4.45 2.27 46.74 48.81
peel

10 6.93 6.72 65.04 68.87

2.5 0.00 0.00 24.51 31.88
Basil leaves 5.0 2.38 2.50 46.31 51.31

10 4.88 6.93 60.95 65.15

2.5 5.00 4.55 42.50 45.45
Pink cedar

5.0 7.03 717 53.46 53.59
seeds

10 9.55 9.31 73.86 79.11

2.5 0.00 0.00 41.88 42.19
Ma Kwen 5.0 4.45 7.05 57.80 59.55

10 6.93 7.03 79.11 86.04

3. arnawisalunisasiuegs Wwautlsgiidu

Taduriue

v
o

tansainayulngis 5 atia wutlsgiiu
Taduriugs edimageuiungusnetwsoamatia
Repellent test methods (Arm- in-cage) fian1silaaniu
a8t b An1TUIREAINY 1 ANARTA 81T 4G
4 Ao = a o
Wetudunanimageusz@ngninwlunisdeeiugs
Inedidnandauesansarinasil ansainmdanzuady
2.5 e fidus (wiw) a1149U 20 NadaR3, 419810

WARAZANENa 7.5 Waifust (wiw) 11491 20 HAAART,

A3a0 R U Tnsna 7.5 wedidus (ww) a1 20

-

HanARNg, A19anARaNzngn 5 WleFiFus (wiw) Auan

@ -

0 HaRART LATANTANAAANNZA 2.5 BT LFuUs

N

(W/w) R1149% 20 Nafan3

andseua
= 1
annsANEIAINAINIT luns lagsTas
arsainayulngia 5 aln (nanued lulusena
WARNZUATU LNARAZIANEN waziiauznge) Tae

wReueulsr@nininaesansaianeunlfann



RMUTSB Acad. J. 10(2) : 148-159 (2022)

167

o ad A ad | o X aa
NN9ANA 2 15 AB ATNITUTIUNN (Maceration) AT
ganan (Soxhlet extraction) Tag ldinwazieniuea
wWusannazany nan1naaadudnd e nns i
AnmenanIINALsNaTaeenueaas i ansans
dl = 1 1 ada 1 o
danannsnlunislagegeandndsududn
Tnsansarinmannziadu Aanuaunsnlunislass
4974n (86.04 efidus NAandisdiuaesansans
10x10* ppm) TedaAAGBANLNNWANER Trongtokit,

Rongsriyam, Komalamisra, & Apiwathnasorn (2005)

'
al

A9 U T UMD NI LNL AT NN R AN WU W]
v v c @ e Qr o £
Adingy 10 wefidus dgnadesiugeanetiig
Ae. aegypti 18111 30 1% wazazivuitli 80 w1
WaNnAsdndudy 50 1wesidus uazanungm
Taeruld 100 wr# Weliidaany waztndues
1 d’ v ¥ 6 @ Ls
SUNYANNEUANTLUTUN AN LT NEY 10 e Fidus
Hyvatesriugeanatiu Ae. aegypti 1w 30 1
QI dﬂl = dl QI v v
LATAZLANTULTY 80 W1 LNBLAN AN N WL
50 e fidud wazannsaileaiuld 120
A L o Ao \
Waliirean uazansanandansannsn lunslas
A o v @ e‘d‘
FANAINIAD AN7ANAAZLANTNS (72.08 teFidusi
Aadindiuaeansan 10x10* ppm) Tedannias
ALNI9918411U8Y Pattanakul, Subhadhirasakul,
& Pipithsangchan (2008) Anud1 @158 ANEL
PAUNFAALLAN TN AN NTY 15 1lafidus J
AoRamnInlunsaaiuganainliumg 30 wii
waztaNaNAY vanilin 5 Wefidus szezinanlunis
Taeiugainaziiandn 120 Wi ansainayulnedn
3 wiia 1Hun Honengs ez uazued aziinany
arunsnlunislagentd 64.29, 57.50 uay 51.31

wlaFidud mNAINL TIN1INFINIAZAENILEA

annsnanAanseangmseentn AaNIm iWedann

-
a

arsaangnidiAnylunsdoulug danantds
lsiazanenin usavane A lueniues 1 wnudi
(tannins) InaWuea (polyphenols) INaezLTRaU
(polyacetylenes) NanTauea flavonols inafiuas s
(terpenoids) ALARTAA (sterols) LAZLAAATABLA

o

(alkaloids) (Pandey, & Tripathi, 2014) A9UN1347H

o

ﬁfsﬂfiﬁmw:v‘iﬂmﬁmmmmﬁmwémm
aanu lHun

dletinansain 598a unanulady
asriugeatiani lnadaandinduaesansann
sl ansaradanzuadu 2.5 wasidud ansain
WARAZLAE1N 7.5 Wafidus ansannnanusa
7.5 wWedidus ansarinnanzngn 5.0 wefidus uaz
ansanmluTvsen 7.5 wlaidus asnsas 20 Jaaams
unuanfuilerta 400 nfu Tnaanvgiidenid
ansara 5 aia unuiazifluiinlaaiaiie uaz 14
Tupanudindufiniuan esaindeennslifla
Aladuiiiiudanouaaldiduawiulyl nauves
anulnsliqu uaranTanialunsifianisszangipes
1INqNENAADY InenanImAaaLiLeIa1aAs
WU T@fﬁ;uﬁmﬁuqﬂuzgmﬁ wlazldansarin
AAoududusi uAdA e unsneai
geaetinu liduszazioanuiuie 60 w19
Tnelsiifinennsszanetaes daduszazioand
gaandnnisliansanmiiaatiaiben lnaain
91UQRUBY Trongtokit, Rongsriyam, Komalamisra,
& Apiwathnasorn (2005) @¢1&AnuLAeq Ay
mmmwuwmiunwﬂﬁiﬂqwmﬁyﬁﬁummmuﬁ

wiazaia Wuqdn nndean1s A NAINID



168

Q.4N3A. 10(2) : 148-159 (2565)

Tunistfasiugeanainléinuig 60 uni aviesld
ﬁﬂﬁuuﬂmuuﬂmﬂgm vieinaulnesnn AtlAanu
indiuganie 100 e fidus (undiluted) uae 50
iwafidus dnFuinduranssiigaInuanuy

w9 TaTuA N N Il wnnzan dvdunis 1E

o

LRaTslnenss ileaanndaesansaiaasidiuasin
[@afin wananniinislitindunen sumessesns
arnanulnsLeaind audndiugefofawl
Transe arunsnneliiiinennsia ludl seAneiAed
Wiraineialirawasld (Division of Complementary
and Alternative Medicine, 2007) aginalsAn1u
T@fﬁ”uﬂmﬁqummmﬁmmﬂmﬁq 5 11A AN
sAseilanunsaangaslHfilsyAnaamann
Tl Tngerafinarudindiuaesansataasulng
Ynugmsifannn viselians vanilin nanadluansaia
L'ﬁ@Lﬁm:mmﬂum?ﬂmﬁum AN
Pattanakul, Subhadhirasakul, & Pipithsangchan
(2008) ﬁwudwmwmm?aiuﬂqiﬂﬂﬁqum
aranaNanaziandieaudindu 10 wWeidus
Winann 60wt 1flu 120 undt Lileiinnsuan

vanillin 5 lajidus asluansann
G

AINN1INAABUAINAINITD luNI3lae
1a9aN78nAAN AANNEA TUINIen WaauzLLIY
WAnAzLANENg uazionznge Foedsuduinuas
FRganian AszAuaNdindiu 2.5x10°, 5.0%10°
waz 10x10" ppm pnuanau tnaldsaniazany
Fhatin waziennuea 95 wlefidud wudn ansarda

NzhadunA Ny 10x10* ppm Teafinfaeaa

FANLAR LWAZLIAIN1aZa18LTULaN1UAA
= 1 -a: oA

Haouansnlunislagegangn tnanusden
WAy 86.04 Llafidus Waauiudnsazany
DEET NAuidindivs 15x10* ppm (1umqnsidisidiv

1 o uI/ o dlo 1 ¥ dl a

wiriuTaduiugenanmirelufiesnain) a9imnu
aun9alunislageeg lugos 90.48-95.00 was s
savaann biun ansannanazinngng doxzngn
Tutusznn waznanuzd Tnanudnfmanudindu
10x10* ppm HAnaungnlunislagelfivindu
79.11,68.87,65.15 WA 62.77 LWa3dus muanau
wazANNdueesansan e 5 niaanla
Tunslunsuanduiatuluaiadl a1uratiaaniy
gaanetinuld 60 w1 deanndeyanlfiaiunsn
nldsesanlunisimuigns lnanaaoais
Atdnduresansanawsazaialuladuli

NINTU WsANANTLATT vanillin Tugmadausing °

' v
= =<

wialiifdss@nsnanwlunnstesiugengeausaly

Q

AURLAM
‘EﬂNmﬁfﬁ"ﬂ‘?ﬂ’ﬁ?unumﬁum;;umaﬁ@“mqﬂ
Runamududinamuide annanendumnalulad
9119AAg2990UNH UszanTeudszunns 2563

v

AMEEIAEUDTDLAMANIIITIINGIANART

]

=

AUTTURATY AiEIneAIdansuazinatulad
wangndmnalulatisngusaagssugi
g o 0. v = 4

nliAsneyiATIziluA 1 uIATa Nk 7
UATURTBLANADNTUITEIUATHANUY NUNANENAY
walulatisanepagassnund nliinasaduayu

s ZF
uaae Al



RMUTSB Acad. J. 10(2) : 148-159 (2022)

159

LANA15A19DY

Barnard, D. R., Bernier, U. R., Xue, R., & Debboun, M. (2007).
Standard methods for testing mosquito repellents.
In M. Debboun, S. P. Frances, & D. Strickman
(Eds). Insect repellents: Principles, methods and
uses (pp. 103-110). Florida: CRC Press.

Bureau of Cosmetics and Hazardous Substances.
(2010). Insect repellents. Retrieved 15 July 2019,
from http://e-library.dmsc.moph.go.th/ebooks/files/
insect.pdf (in Thai)

Chompoosri, J. (2010). Mansonia spp; Malayan filariasis
vectors. In U. Thavara (Ed.), Biology ecology and
mosquito control in Thailand (pp. 98-106). Nonthaburi:
National Institute of Health of Thailand. (in Thai)

Debboun, M., Frances, S. P., & Strickman, D. (2007).
Insect repellents: Principles, methods and uses.
Boca Raton: CRC Press.

Division of Complementary and Alternative Medicine.
(2007). Aromatherapy. Retrieved 16 July 2019,
from https://thaicam.go.th/aromatherapy (in Thai)

James, H. D. (2016). Chemical and plant-based insect
repellents: Efficacy, safety, and toxicity. Wilderness
Environmental Medicine, 27(1), 153-163. (in Thai)

Junkum, A. (2012). Application of Thai medicinal plants for
controlling mosquito vectors. Bulletin of Chiang Mai
Associated Medical Sciences, 45(1), 9-22. (in Thai)

Nakniyom, W. (2015). Simultaneous determination of
insect repellent by HPLC. Bulletin of the Department
of Medical Sciences, 57(3), 257-268.

Noichinda, W., & Suppavorasatit, |. (2019). Enhancement
of essential oil stability by cyclodextrins inclusion
complex. Journal of Food Technology, Siam
University, 14(2), 108-119.

Nolwachai, W. (2012). The consumer protection in hazardous

substances: In case of insecticide and insect

repellents with unscented or scented. Journal of
health consumer protection, 19(2), 7-11. (in Thai)

Pandey, A., & Tripathi S. (2014). Concept of standardization,
extraction and pre phytochemical screening
strategies for herbal drug. Journal of Pharmacognosy
and Phytochemistry, 2(5), 115-119.

Pattanakul, M., Subhadhirasakul, S., & Pipithsangchan, S.
(2008). Efficiency of Thiem seed extracts (Azadirachta
excelsa (Jack) Jacobs.) on blood-sucking protection
of mosquito (Aedes aegypti L.). Thaksin University
Journal, 11(1), 35-44. (in Thai)

Srimoon, R., Darapong, P., & Kanavong, V. (2014) .
Extraction of Alexandrian Laurel (Calophyllum
inophyllum L.) seed oil for biodiesel production.
RMUTSB Academic Journal, 2(2), 131-138. (in Thai)

Sharma, V. P. (2001). Health hazards of mosquito repellents
and safe alternative. Current Science, 80(3), 341-343.

Thavara, U. (2010). Dengue haemorrhagic fever and
chikungunya fever vectors. In U. Thavara (Ed.),
Biology ecology and mosquito control in
Thailand (pp. 1-43). Nonthaburi: National Institute
of Health of Thailand. (in Thai)

Tawasin, A., Wratten, D. D., Scott, R. R., Thavara, U., &
Techadamrongsin, Y. (2001). Repellency of
volatiles oils from plants against three mosquito
vectors. Journal of Vector Ecology, 26(1), 76-82.

Thitthiwong, P. (2020). Use of insect repellents. Royal Thai
Army Medical Journal, 73(3), 191-197. (in Thai)

Trongtokit, Y., Rongsriyam, Y., Komalamisra, N., &
Apiwathanasorn, C. (2005). Comparative repellency
of 38 essential oils against mosquito bites.

Phytotherapy Research, 19(4), 303-309.

Yang, P., & Ma, Y. (2005). Repellent effect of plant
essential oils against Aedes albopictus. Journal

of Vector Ecology, 30(2), 231-234.



