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Repellency screening of herbal products against the 
dengue fever vector, Aedes aegypti (Diptera: Culicidae)
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Udom Chaithong, Ph.D., Atchariya Jitpakdi, Ph.D., Doungrat Riyong, Ph.D., and 
Benjawan Pitasawat, Ph.D. 
Department of Parasitology, Faculty of Medicine, Chiang Mai University

Objective  To screen the repellent effi cacy of herbal products, including essential oils and etha-
nolic and hexane extracts derived from fi fteen plant species against the dengue fever vector, Aedes 
aegypti. 

Methods  Plant products were evaluated for repellency in a mosquito cage containing 250 blood-
starved female Ae. aegypti under laboratory conditions, by using the human-bait technique from 
the standard World Health Organization (WHO) method.  DEET also was tested as a standard 
synthetic repellent with a similar protocol to that for the plant samples. Approximately 0.1 ml of 
each test sample was applied evenly onto a 30 cm2 test site on one forearm of each human volunteer. 
Exposure experiments continued at 30 min intervals until at least two bites occurred in a three-
minute period, or when a fi rst bite was followed by a confi rming bite (second bite) in the subsequent 
observation period. Each test was duplicated on different days for each of two human volunteers.

Results Topical application of DEET and plant products provided effective protection against mos-
quitoes with varying degrees of repellency. Most hexane extracts exhibited higher repellency than 
that obtained from the ethanolic extracts and essential oils of the same plant.  Hexane extract of 
Ligusticum sinense rhizome gave the highest repellent effi cacy, with a median complete-protection 
time of 6.5 (5.0-8.0) h, which was comparable to that for DEET (6.25, 5.0-6.5 h).  No local skin reac-
tion such as rash, swelling, irritation, or other allergic responses was observed during the study period.

Conclusion  Plant products with proven repellent effi cacy, particularly hexane-extracted L. sinense, 
are potential candidates for the development of a new natural alternative to DEET, or an additional 
weapon used together with other chemicals/measures for integrated vector control. Chiang Mai 
Medical Journal 2014;53(2):53-62.
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Introduction
Applying repellent to the skin, clothing, and 

bed net is an ideal way of achieving protection 
from vector and nuisance arthropods, as minimal 
human contact leads to reduced risk of infection 
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and spread of disease[1-3]. N,N-diethyl-m-tolua-
mide, now called N,N-diethyl-3-methylbenzamide 
or DEET, is the best-known synthetic chemical 
used as a main active ingredient in commercial 
insect repellents[4]. It was formulated by the 
United States Department of Agriculture for the 
United States Army in 1946. Then, the United 
States Environmental Protection Agency regis-
tered DEET in 1957 for use in protecting against 
biting insects and controlling disease transmis-
sions in the general population[5]. DEET has 
been used as a broad-spectrum repellent against 
mosquitoes, ticks, chiggers, fl ies, fl eas, and other 
arthropods that can transmit disease[6,7].  Although 
effective for protection against many harmful 
arthropods, applying DEET gives adverse reac-
tions, and complications deriving from acciden-
tal ingestion, exposure via inhalation, or contact 
with the eyes[8-11].  Furthermore, an unpleasant 
odor, oily feel, and damaging effects on plastic 
and synthetic fabric[12] are other shortcomings that 
resulted in refusal to use DEET-based products.  
Therefore, the public is seeking alternatives that 
are safer and more user friendly than DEET.

Products of plant origin have been used tradi-
tionally as repellents against insects in many 
parts of the world, primarily for avoiding nui-
sance biting[13]. The traditional use of plant pro-
ducts as natural insecticides and repellents is of 
great interest in the search for new active sub-
stances for vector control[14,15].  Numerous plants 
have been reported as potential natural sources 
of insect repellents, and citronella, clove, euca-
lyptus, and neem oils are natural substances best 
known for use against arthropod vectors and 
pests[16-19]. In Thailand, repellent tests of plant-
derived products, such as essential oils and crude 
solvent extracts, have been carried out against 
both diurnal and nocturnal mosquitoes by using 
various procedures under laboratory and fi eld 
conditions.  Certain plant extracts, such as Api-
um graveolens, Curcuma longa, Cu. aromatica, 
Cymbopogon winterianus, Kaemferia galanga, 
Ocimum americanum, and Syzygium aromati-
cum have been documented as potential repel-
lents against various mosquito vectors, such as 

Aedes aegypti, Ae. albopictus, Anopheles dirus, 
and Culex quinquefasciatus[20-24]. Nowadays, 
plant based-repellents are registered as com-
mercially available and demand is gradually in-
creasing, but their short-lived effectiveness and 
expense are critical disadvantages[25,26]. There-
fore, the search for additional bioactive com-
pounds that are expected to improve effi ciency, 
economical feasibility, and user friendliness 
continues in earnest. 

This study was designed to screen for the 
repellent activity of various natural products 
derived from fi fteen plant species against the 
Ae. aegypti mosquito under laboratory condi-
tions. Success of the herbal extracts selected 
may prove useful as potential candidates for 
developing new natural repellents that are effec-
tive, safer, and popular among users. 

Methods
Plant materials
Fifteen plant species belonging to 11 families (Table 1) 

were obtained commercially from traditional herb suppliers 
in Chiang Mai province, Thailand. Selection of these plants 
was based on their abundance and data available in the liter-
ature, which included botanical information, pharmacologi-
cal properties, and anti-mosquito activities[16-19,25-26]. Taxo-
nomic identifi cation of the plants was performed by James 
Franklin Maxwell, a botanist at the Herbarium, Department 
of Biology, Faculty of Science, Chiang Mai University 
(CMU), Chiang Mai province, Thailand, and Miss Wanna-
ree Charoensup, a scientist at the Department of Pharma-
ceutical Science, Faculty of Pharmacy at CMU.  A voucher 
specimen of each plant was kept for future reference at the 
Department of Parasitology, Faculty of Medicine at CMU. 
Each plant material was air-dried under shade at a prevailing 
temperature of about 30±5 oC for one week prior to prepar-
ing the plant products.

Human volunteers
Four healthy volunteers (two males and two females 

aged 21-35 years old; weighing 44-93 kg), with no history 
of allergic reaction or dermatological disease to arthropod 
bites, stings, or repellents were recruited from graduate stu-
dents at CMU.  All of the volunteers were interviewed and 
informed on the objective and methodology of the study, 
probable discomforts to subjects, and remedial arrange-
ments, before signing an informed consent form under pro-
tocol PAR-11-808-EX.  This study was approved by the Re-
search Ethics Committee of the Faculty of Medicine, CMU. 
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The volunteers also were advised to avoid alcohol and any 
fragrant products such as perfume, cologne, deodorant, and 
lotion during the entire study period.

Mosquitoes
The Ae. aegypti used in this study were laboratory 

colonies originating from specimens collected in Chiang 
Mai province, northern Thailand. They were colonized and 
maintained continuously for several generations under con-
trolled insectary conditions (25-30 °C, 80-90% RH, and 
14:10 h light/dark photoperiod) at the Department of Parasi-
tology, Faculty of Medicine, CMU.  Standard procedure was 
modifi ed slightly for the methods of mass rearing[27]. Larvae 
reared in plastic trays were fed on fi nely ground dog biscuit. 
Adults kept in screened cages were provided with continu-
ous access to 10% sucrose and 10% multivitamin syrup. 
Albino rats were used periodically as a source of blood meal 
for egg producing females. Female mosquitoes (5-7 days 
old) were starved prior to repellent testing, by providing 
them with only water for 8-12 h.

Preparation of plant extracts
Dried plant materials were powdered separately prior 

to extractions, which were divided into two procedures: 
isolating by steam distillation at 100 oC for at least 3 h to 
obtain volatile oils; and extracting by maceration with 
chemical solvents, 95% ethanol and hexane, thus yielding 
solvent extracts. Essential oils were extracted individually 
from coarsely ground plant materials and collected, dried 
over anhydrous sodium sulfate (Na2SO4) to remove traces of 
moisture, and stored prior to investigation of repellent activity 
in an amber-colored bottle under refrigeration (4 OC).  For 
solvent extraction, half a kilogram of dried fi ne powder from 
each plant was extracted successively three times for seven 
days by maceration at room temperature with three liters 
of 95% ethanol or hexane. After vacuum fi ltration through 
a Bücher funnel, the solvent was removed from combined 
fi ltrates on a rotary evaporator at 70 OC (for 95% ethanol) 
or 60 OC (for hexane), until it had evaporated completely. 
The residues were lyophilized to yield dry plant extracts, 
which were then kept at -20 OC for subsequent repellent in-
vestigation. The percentage yield of each product was aver-
aged over three experiments and calculated according to dry 
weight of the plant materials.

 
Screening for repellent activity of the plant products
Plant products, including essential oil and ethanolic 

and hexane extracts of each plant sample were screened for 
repellency against female Ae. aegypti under laboratory con-
ditions (27-35 OC, 60-80% RH, 08.00 to 16.00 h) by using the 
human-bait technique from the standard WHO method[28]. 
DEET is a standard synthetic repellent that was tested by a 
protocol similar to that for the plant samples. Two hundred 
and fi fty starved female mosquitoes were chosen at random, 

placed inside a standard mosquito cage (30 x 30 x 30 cm), 
and rested for 1 h before starting the experiment. The arms 
of the volunteers were washed and cleaned thoroughly with 
distilled water before applying the test samples.  Each ven-
tral part of the volunteers’ forearm was covered by a plastic 
sleeve with an open window of 3 x 10 cm, thus exposing 
the treated area only. The hands were protected by rubber 
gloves. The test samples were dissolved in proper solvent 
(e.g., absolute ethanol, isopropanol), which served as a con-
trol. Approximately 0.1 ml of undiluted essential oil, 25 g% 
solvent (ethanol/hexane) extracts, or 25 g% DEET solution 
was applied evenly onto a 30 cm2 test site on one forearm 
of each volunteer.  The other forearm, which acted as a con-
trol, was treated with solvent by a similar procedure to that 
for the tested arm. Tests were conducted by exposing the 
repellent-treated forearm to 250 caged female mosquitoes at 
30-min intervals, until at least two bites occurred in a three-
minute period, or a fi rst bite was followed by a confi rming 
bite (second bite) in the subsequent observation period.  
During the experiment, the control arms were introduced 
successfully to the mosquitoes, in the same manner, before 
each treated arm was exposed. This confi rmed and stand-
ardized the mosquitoes’ readiness to bite. The time between 
application of the test sample and the fi rst two consecutive 
bites was considered as the complete-protection time, which 
is the usual criterion used to determine the repellent effi cacy 
of a sample. Each test was duplicated on different days for 
each of two human volunteers (1 adult female, 1 adult male). 
No one tested more than one sample per day. Randomization 
was used to assign the order of tests and treatment of volun-
teers, who were blinded to the repellent applied. 

Data analysis
The median complete-protection time was used as a 

standard criterion for the repellent effi cacy of the tested sub-
stances against Ae. aegypti in the laboratory. The Kruskal-
Wallis one-way ANOVA was used to determine the signifi -
cance of difference among the test samples at the critical 
level of 0.05, using the SPSS version 16.0 program.

 
Results

Plant products derived from extraction 
Seventeen dried materials that derived from 

different parts of 15 plant species were selected 
for extraction by steam distillation and solvent 
(ethanol/hexane) maceration. In most cases, only 
one part of each plant was used, whereas two 
parts of Aegle marmelos (leaf, fruit) and Zingiber 
zerumbet (rhizome, fl ower) were extracted sepa-
rately.  Several herbal products with different 
appearance, color, and odor were obtained in the 
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extraction process. The ethnobotanical data and 
percentage yields of the herbal products, includ-
ing essential oils and ethanolic and hexane ex-
tracts are summarized in Table 1. For the isola-
tion of essential oils, only two plant materials, 
including Saussurea lappa root and A. marmelos 
leaf provided liquid oils, with a yield of 0.32% 
and 1.50% (v/w), respectively.  The distillate 
oil of S. lappa root was pale yellow with a pun-

gent odor. While the leaf of A. marmelos pro-
vided light yellow oil with an aromatic odor, 
its fruit yielded no oil.  None of the remaining 
plant samples offered any essential oils.  Solvent 
extraction provided the ethanolic and hexane 
plant extracts with varying yields ranging from 
5.12-65.00% (w/w) and 0.66-15.98% (w/w), 
respectively. The highest yield of ethanolic ex-
tracts was obtained from Rheum palmatum root 

Table 1.  Ethnobotanical data and yields (%Yield) of products derived from fi fteen plants

Family/Species English name Voucher specimen Part used
% Yield

Essential 
oil

Ethanolic
extract

Hexane
extract

Apiaceae 
Ocimum basilicum L.
Ocimum americanum L.

Sweet basil
Hairy basil

PARA-OC-001-Le/1
PARA-OC-002-Se/1

Leaf
Seed

0.00
0.00

7.42
12.72

3.34
15.98

Asteraceae
Chromolaena odoratum (L.) R.M. 
       King & H. Rob.
Saussurea lappa Clark

Bitter bush

Costus

PARA-CH-001-S t -
Le/1
PARA-SA-001-Ro/1

Stem & 
Leaf
Root

0.00

0.32

9.35

20.47

3.75

3.48
Bixaceae
Bixa orellana  L. Annatto PARA-BI-001-Se/1 Seed 0.00 9.07 2.25
Fabaceae
Clitoria ternatea L.
Acacia concinna (Willd.) DC.

Blue pea
Soap pod

PARA-CL-001-Se/1
PARA-AC-001-Po/1

Seed
Pods

0.00
0.00

15.00
27.16

9.05
0.73

Poaceae
Vetiveria zizanioides (L.) Nash Vetiver PARA-VE-001-Rh-Ro/1 Rhizome 

& Root
0.00 14.98 0.83

Polygonaceae
Rheum palmatum L. Rhubarb PARA-RH-001-Ro/1 Root 0.00 65.00 0.66
Rutaceae
Aegle marmelos (L.) Correa ex Roxb. Bale PARA-AE-001-Le/1

PARA-AE-001-Fr/1
Leaf
Fruit

1.50
0.00

15.36
9.97

2.09
1.25

Saururaceae
Houttuynia cordata Thunb. Fish mint PARA-HO-001-Le/1 Leaf 0.00 15.77 4.74
Umbelliferae
Ligusticum sinense Oliv. cv. 
     Chuanxiong Hort
Angelica dahurica Fisch.ex Hoffm

Chuanxiong   
rhizoma
Chinese angelica

PARA-LI-001-Rh/1

PARA-AN-001-Ro/1

Rhizome 

Root

0.00

0.00

25.10

7.70

5.20

1.35
Verbebaceae
Lantana camara L. Common 

lantana
PARA-LA-001-Fl/1 Flower 0.00 22.80 3.74

Zingiberacae
Zingiber zerumbet (L.) Smith Shampoo 

ginger
PARA-ZI-001-Rh/2
PARA-ZI-001-Fl/1

Rhizome
Flower

0.00
0.00

26.74
5.12

3.26
2.57
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(65.00%, w/w), whereas that of hexane extract 
was acquired from Ocimum americanum seed 
(15.98%, w/w). 

Potential repellency of plant products 
against the Ae. aegypti mosquito

Topical application of 25% DEET and plant 
products was effective in protecting against 
mosquitoes, with varying degrees of repellency. 
The repellency of plant samples against Ae. ae-
gypti mosquitoes under laboratory conditions are 

demonstrated in Table 2.  While the root oil of 
S. lappa exerted repellent potential against Ae. 
aegypti, with the median complete-protection 
time of 2.75 h, no repellency was observed from 
A. marmelos leaf oil.  Repellency determination 
revealed that both ethanolic and hexane extracts 
from the O. americanum seed, Chromolaena 
odoratum (stem & leaf), Acacia concinna pods, 
R. palmatum root, A. marmelos fruit, Lantana 
camara fl ower, and Z. zerumbet fl ower were 
ineffective in repelling mosquitoes. Only fi ve 

Table 2.  Repellency of 25% DEET and plant products, including essential oils and ethanolic and hexane extracts against 
female Ae. aegypti mosquitoes under laboratory conditions

Plant/Chemical Part used
Median complete-protection time  (Range, h)

Essential oil Ethanolic extract Hexane extract
Apiaceae 
    Ocimum basilicum 
    Ocimum americanum 

Leaf
Seed

ND
ND

0.25 (0.0-0.5)
0.0 (0.0)

0.0 (0.0-0.5)
0.0 (0.0)

Asteraceae
    Chromolaena odoratum 
    Saussurea lappa 

Stem & Leaf
Root

ND
2.75 (2.5-3.0)

0.0 (0.0)
0.0 (0.0)

0.0 (0.0-0.5)
2.0 (1.0-3.5)

Bixaceae
    Bixa orellana Seed ND 0.0 (0.0) 0.25 (0.0-0.5)
Fabaceae
    Clitoria ternatea
    Acacia concinna 

Seed
Pods

ND
ND

0.0 (0.0)
0.0 (0.0)

0.5 (0.0-1.0)
0.0 (0.0)

Poaceae
    Vetiveria zizanioides Rhizome & Root ND 0.0 (0.0) 0.5 (0.0-1.5)
Polygonaceae
    Rheum palmatum Root ND 0.0 (0.0) 0.0 (0.0)
Rutaceae
    Aegle marmelos Leaf

Fruit
0.0 (0.0)

ND
0.75 (0.5-1.5)

0.0 (0.0)
2.25 (1.5-3.0)

0.0 (0.0)
Saururaceae
    Houttuynia cordata Leaf ND 0.5 (0.5-1.0) 0.75 (0.0-1.0)
Umbelliferae
    Ligusticum sinense 
    Angelica dahurica 

Rhizome
Root

ND
ND

5.0 (4.0-5.5)
0.5 (0.0-0.5)

6.5 (5.0-8.0)
0.0 (0.0)

Verbebaceae
    Lantana camara Flower ND 0.0 (0.0) 0.0 (0.0)
Zingiberacae
     Zingiber zerumbet Rhizome

Flower
ND
ND

0.0 (0.0)
0.0 (0.0)

1.5 (0.5-2.0)
0.0 (0.0-0.5)

25% DEET - 6.25 (5.0-6.5)

ND: not determined; as no essential oil was obtained from this plant species.
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herbal ethanolic extracts, including Ocimum ba-
silicum leaf, Houttuynia cordata leaf, Angelica 
dahurica root, A. marmelos leaf, and Ligusticum 
sinense rhizome possessed repellency, with 
median complete-protection times of 0.25, 0.5, 
0.5, 0.75, and 5.0 h, respectively. The other 
twelve ethanolic extracts appeared to be ineffec-
tive. Repellent activities were observed in most 
herbal hexane extracts, including S. lappa root, 
Bixa orellana seed, Clitoria ternatea seed, Veti-
veria zizanioides (rhizome & root),  A. marmelos 
leaf, H. cordata leaf, L. sinense rhizome, and Z. 
zerumbet rhizome, with median complete-pro-
tection times ranging from 0.25-6.5 h.  The hex-
ane extract of L. sinense rhizome provided the 
greatest repellent effi cacy, with a median com-
plete-protection time of 6.5 (5.0-8.0) h, which 
was comparable to that of DEET (6.25, 5.0-6.5 
h). No local skin reaction such as rash, swelling, 
irritation, or other allergic responses was ob-
served during the study period. 

Discussion
The preparations of plant products in this 

study were performed by two procedures; steam 
distillation that generated volatile oils, and sol-
vent maceration, which provided ethanolic and 
hexane extracts. Steam distillation is a common 
and economical technique used for separating 
volatile compounds from nonvolatile contami-
nants, and has been employed extensively in 
the isolation of natural products.  From 17 plant 
samples, only two plant materials, S. lappa root 
and A. marmelos leaf, provided essential oils that 
yielded 0.32% and 1.50% (v/w), respectively. 
These are quite large yields when compared to 
those obtained by other essential oil extractions. 
In earlier studies, the oil yields obtained from 
hydro-distillation for 3-6 h varied considerably 
when using Clevenger apparatus for S. lappa 
root and A. marmelos leaf derived from different 
locations. While the yields of S. lappa root oil 
varied from 0.020% to 0.89% (v/w)[29-31], those 
of A. marmelos leaf oil were 0.30% to 1.50% 
(v/w)[32-34]. The remaining plant samples, such 
as O. basilicum leaf, O. americanum seed, and ; 

L. camara fl ower were reported previously with 
yields of essential oils ranging from 0.05-0.3%, 
when extracted by hydro-distillation in conven-
tional Clevenger-type apparatus[35-37]. However, 
in current extraction steps they provide no es-
sential oil when extracted by steam distillation. 
In addition to plant species and extraction pro-
cedures, parts of plants also affected the yield of 
extracted oils. Examples of these were afforded 
by the fact that while the leaf of A. marmelos 
provided light yellow oil with an aromatic odor, 
its fruit yielded no oil.  Although extracted by a 
similar method of steam distillation, the previ-
ously reported oil yield of H. cordata fl ower was 
0.20%[38], whereas that of its leaf was zero when 
presented in this study.

All plants, except O. americanum, were found 
to provide higher yields when extracted by etha-
nol (5.12-65.0%, w/w) than those obtained by 
hexane extraction (0.66-15.98%, w/w). Greater 
yields from ethanolic extraction could be attrib-
uted to its intermediate polarity, which leads to a 
large number of chemical constituents, with ex-
traction of both polar and non-polar compounds 
[39]. In addition to this advantage, ethanol is often 
the fi rst choice use for phytochemical extraction 
because it is non-toxic, economical, and easy to 
evaporate at a low temperature[40]. Quantity of 
the resulting products is not the only key to suc-
cessful extraction, but quality also is, and this 
should be taken into consideration. Therefore, 
this study used hexane as extracting solvent, due 
to reports of its products with strong repellency 
against many species of mosquito vectors[20,41-44], 
and apparent fi ndings supported this information.

In screening test samples, the effectiveness of 
different plant products, including essential oils 
and ethanolic and hexane extracts, for protection 
against Ae. aegypti was documented at varying 
degrees. Most hexane extracts, including S. lap-
pa root, B. orellana seed, C. ternatea seed, V. 
zizanioides (rhizome & root), A. marmelos leaf, 
H. cordata leaf, L. sinense rhizome, and Z. 
zerumbet rhizome exhibited higher repellent ac-
tivity than the other products of the same plant. 
These fi ndings indicate that the active com-
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pounds are more soluble in hexane. The chemical 
ingredients of hexane-extracted products, which 
demonstrate greater repellency, are principally 
non-polar substances, due to hexane being a 
non-polar solvent that usually dissolves non-po-
lar molecules[40]. Various products derived from 
the same plant species, which were extracted by 
distinct chemicals and processes, demonstrated 
differences in repellency. Therefore the nature of 
the solvent and extraction technique are critical 
factors, which affect the chemical principles that 
infl uence the bioactivity of plant products[40,45]. 

The initial success of this study is the protec-
tion time of up the 2.0 h from three herbal pro-
ducts, including S. lappa, A. marmelos, and L. 
sinense. This meets the requirement of the Food 
and Drug Administration (FDA), which needs a 
minimum protection time of 2 h before allowing 
sales of repellents in Thailand.  Furthermore, no 
local skin reaction such as rash, swelling, irri-
tation, or other allergic responses was observed 
during the study period. Plant products with 
proven repellency and no irritation to the skin, 
particularly the hexane-extracted L. sinense, 
demonstrated the greatest repellent effi cacy, with 
a median complete-protection time of 6.5 (5.0-
8.0) h, which was comparable to that of DEET 
(6.25, 5.0-6.5 h).  These plant products are con-
sidered as satisfactory potential candidates for 
developing new and more effective natural re-
pellents.  Although sensitivity to tested substanc-
es of mosquitoes such as Ae. aegypti laboratory 
strain can be an indicator of repellent activity 
[46]. The protective effect of repellent against this 
mosquito species may not ensure success against 
other species under similar or different circum-
stances, particular in the fi eld, with ambient tem-
perature and humidity.  For practical use of these 
plant products, as an alternative approach to per-
sonal protection, further research on their poten-
tial as repellent against a wide range of mosquito 
species should be carried out under laboratory 
and fi eld conditions. Isolation and identifi ca-
tion of active principles responsible for repellent 
activity, as well as formulating preparations for 
enhancing potency and stability, and safety in 

administration, are needed. 
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วัตถุประสงค เพื่อคัดกรองประสิทธิภาพในการปองกันยุงกัดของผลิตภัณฑสมุนไพร ไดแก น้ํามันหอมระเหย 
และสารสกัดเอทานอลและเฮกเซนท่ีเตรียมจากพืชจํานวน 15 ชนิด โดยทดสอบกับยุงลายบาน Aedes ae-
gypti  พาหะนําโรคไขเลือดออก

วิธีการ การประเมินประสิทธิภาพในการปองกันยุงกัดของผลิตภัณฑสมุนไพรภายใตหองปฏิบัติการจะทําการ
ทดสอบกับอาสาสมัครชายและหญิง ตามวิธีมาตรฐานขององคการอนามัยโลก (WHO) ในกรงบรรจุยุงลายบาน 
Ae. aegypti ตัวเต็มวัยเพศเมียที่ผานการอดอาหารจํานวน 250 ตัว โดยศึกษาเปรียบเทียบกับ สารเคมีไลยุง
มาตรฐานดีท (DEET) ภายใตสภาวะเดียวกัน ในการทดลองจะทาสารทดสอบปริมาตร 0.1 มิลลิลิตร ลงบน
ผิวหนังดานหนาแขนบริเวณระหวางขอมือถึงขอศอกในพื้นที่ขนาด 30 ตารางเซนติเมตร จากนั้นยื่นแขนเขาไป
ในกรงยุงเปนเวลานาน 3 นาที โดยทําทุก ๆ 30 นาที การทดสอบจะส้ินสุดลงหากมียุงมากัดในพื้นที่ทดสอบ
อยางนอย 2 ตัว ภายในเวลา 3 นาที ของแตละชวง หรือกัดครั้งแรกและตามดวยครั้งที่สองในชวงเวลาตอมา 
ในการทดสอบสารแตละชนิดจะใชอาสาสมัคร 2 คน ทําซํ้าคนละ 2 ครั้ง โดยแตละครั้งจะทําคนละวัน

ผลการทดลอง DEET และผลิตภัณฑสมุนไพรมีประสิทธิภาพสามารถปองกันยุงกัดไดในระดับที่แตกตางกัน 
สวนใหญสารสกัดเฮกเซนจะมีประสิทธิภาพสูงกวานํ้ามันหอมระเหยและสารสกัดเอทานอลท่ีเตรียมไดจากพืช
ชนิดเดียวกัน โดยสารสกัดท่ีมีประสิทธิภาพสูงสุดคือ สารสกัดเฮกเซนจากเหงาโกฐหัวบัว (Ligusticum sinense) 
ที่มีคามัธยฐานของระยะเวลาปองกันยุงกัดเทากับ 6.5 (5.0-8.0) ชั่วโมง ซึ่งถือวามีประสิทธิภาพเทียบเทากับ 
DEET ที่มีคามัธยฐานของระยะเวลาปองกันยุงกัดเทากับ 6.25 (5.0-6.5) ชั่วโมง ตลอดระยะเวลาที่ทําการ
ศึกษาไมพบอาการผิดปกติของผิวหนัง เชน ผื่นแดง บวม ระคายเคือง หรืออาการแพอื่น ๆ ในอาสาสมัคร
ที่ทําการทดสอบ

สรุปผลการทดลอง ผลิตภัณฑสมุนไพรท่ีพิสูจนแลววามีประสิทธิภาพในการปองกันยุงกัด โดยเฉพาะสารสกัด
เฮกเซนจากเหงาโกฐหัวบัวถือเปนตัวเลือกท่ีมีศักยภาพสามารถนําไปพัฒนาเปนสารไลยุงธรรมชาติชนิดใหม เพ่ือ
ใชทดแทน DEET หรือนําไปใชรวมกับสารเคมีหรือวิธีการอ่ืน ๆ ในการควบคุมแมลงพาหะแบบบูรณาการ 
เชียงใหมเวชสาร 2557;53(2):53-62.

คําสําคัญ: plant products, essential oils, ethanolic extracts, hexane extracts, repellents,  
Aedes aegypti


