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Abstract
Introduction: In Indonesia, the average dengue cases are 121,191 each year 
with a Case Fatality Rate (CFR) of 0.69%. Mosquito control with common 
chemical methods will negatively impact the environment and human health 
and can cause mosquitoes to develop resistance. Environmentally-friendly 
replacement chemicals derived from plants such as citronella contains 16.27% 
citronella and 19.88% geraniol. In addition, lavender plants also contain 35% 
alcohol comprising linalool and geraniol as well as other chemicals such as 
borneol. Furthermore, 8-20% of camphor and borneol in rosemary can also be a 
natural mosquito repellent ingredient. Methods: This study is a True Experiment 
with The Posttest-Only Controlled Group Design. The number of Aedes aegypti 
mosquitoes used for each treatment was 20. The study subjects were divided into 
4 groups comprising 0.4 ppm of citronella, lavender, and rosemary essential oils 
and aquades as control. Replication was carried out 3 times and observations 
were conducted for 20 minutes. Results and Discussion: The Anova Factorial 
test resulted in a p-value of ≤ 0.05. In addition, there was a significant difference 
in the number of Aedes aegypti mosquitoes expelled from humidifier vapor. 
Furthermore, the Least Significant Difference (LSD) test showed that citronella 
essential oil was most effective in repelling mosquitoes because it has a p-value of 
≤ 0.05 and largest average difference between other essential oils. Conclusion: 
Essential oils from citronella are most effective and stable for 30 seconds to 20 
minutes to repel mosquitoes compared to lavender and rosemary essential oils. 
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INTROdUCTION

Dengue Haemoragic Fever (DHF) disease in 
Indonesia has increased every year (1). Based on data 
from the Directorate General of Disease Prevention 
and Control of the Ministry of Health of the Republic of 
Indonesia, dengue cases have increased on average 
every ±10 years. In the last five years, as many as 121,191 
dengue cases were found each year (2). Although the 
occurrence of dengue cases tends to increase, the Case 
Fatality Rate (CFR) has decreased from time to time, 
reaching 0.69%  in 2020 (3).

The significant reduction in mortality is certainly 
supported by various promotive, preventive, and 
curative actions. Preventive measures or efforts to 
prevent dengue disease can be done by controlling the 

vector that causes the disease, namely Aedes aegypti 
(4-5). Aedes aegypti vector control consists of several 
methods such as physical, biological, environmental 
management, and chemical (6). Control using chemical 
techniques is generally carried out by the public using 
synthetic insecticides (7). Currently, there are many 
insecticide products on the market such as aerosols, 
electric mats, and lotions, which contain chemicals 
belonging to the organophosphate, organochlorines, 
pyrethroids, carbamates, and Diethyltoluamide (DEET) 
compounds. Improper use of these compounds can 
cause headaches, seizures and even paralysis. Besides, 
it can irritate the skin and result in skin disorders (8). In 
addition to having an impact on human health, these 
chemicals, if continuously used, have a negative impact 

Cite this as : 
Mitasari A, Santjaka A, Ardiansyah I. The Effectiveness of Various Essential Oils on the Market as Aedes Aegypti Mosquito Repellent. Jurnal 
Kesehatan Lingkungan. 2024;16(1):1-9. https://doi.org/10.20473/jkl.v16i1.2024.1-9

This is an open-access article distributed under  
CC BY NC–SA 4.0 license.

©2024 Jurnal Kesehatan Lingkungan all right reserved. 



Jurnal Kesehatan Lingkungan/10.20473/jkl.v16i1.2024.1-9 Vol. 16 No.1 January 2024 (1-9)

2

on the environment and can cause mosquitoes to 
become resistant to insecticides (9). This is reinforced by 
the results of a susceptibility resistance test conducted 
in Papakelan Village using Aedes sp. Mosquitoes,  
which shows that the Aedes sp. population was already 
resistant to 0.8% malathion insect venom, Furthermore, 
the percentage of mosquito mortality was 70% (10). 
This study is another alternative to minimize the use of 
these chemicals by replacing them with environmentally 
friendly chemicals in plants .

Chemicals in plants act as natural insecticides 
that can decompose in the environment and do not cause 
deposits in the air, water, or soil, and are relatively safe 
to use  (11). Citronella plants have chemical compound 
components that can be used as mosquito repellent 
because they contain 16.27% citronella and 19.88% 
geraniol  (12). In addition, lavender plants also contain 
35% alcohol comprising linalool and geraniol. Other 
chemicals such as 0.8-6% esters and 8-20% alcohols 
along with the main content of 1.8-cineol, borneol, 
camphor, and bornyl acetate in rosemary can also be 
natural ingredients in mosquito repellent (13). 

METHOdS

This study is an experimental research in the 
laboratory using the True Experiment research design 
and The Posttest – Only Controlled Group Design  (14). 
The research location is at the Center for the Research 
and Development of Disease Vector and Reservoir 
Salatiga, Central Java. The independent variable in this 
study was the various types of citronella, lavender, and 
rosemary essential oils on the market and the dependent 
variable was the number of mosquitoes evicted from the 
humidifier vapor.

The samples in this study were adult female 
Aedes aegypti mosquitoes aged 3-5 days obtained from 
rearing at the Center for the Research and Development 
of Disease and Reservoir Salatiga, Central Java (15). 20 
mosquito samples per cage and 2 guinea pigs as bait 
(16–18) were used. 4 cages with a size of 110 cm x 25 
cm x 25 cm were used for the treatment of each variant 
of citronella (Cymbopogon nardus), lavender (Lavandula 
angustifolia mill), and rosemary (Rosmarinus officinalis 
L.) essential oils with a dose of 0.4 ppm water and 
aquades as a control evaporated using a humidifier, as 
can be seen in figure 1. Replication was carried out 3 
times. The observation time for 20 minutes starts from 
the 30th second, the 1st, 2nd, 3rd, 4th, 5th, 6th, 7th, 8th, 9th, 
10th, 15th and 20th minutes in each time period on the 
observation sheet (19).

The Anova Factorial statistical test was used 
to analyze the data (20). Then, the Least Significant 

Difference (LSD) test  was conducted to see the 
difference in the number of Aedes aegypti mosquitoes 
expelled from the humidifier steam that had been added 
to each variant of citronella, lavender, and rosemary 
essential oils as Aedes aegypti mosquito repellent. 

Figure 1. Test Cage (Glass Tunnel)

RESULTS

Essential oil testing performed on mosquitoes 
was prepared as in figure 2. Testing of citronella, lavender, 
and rosemary essential oils was carried out alternately. 
In the preparation process, there was no significant color 
difference between the three essential oils but all three 
had distinctive aromas. As the observation progressed, 
essential oil vapors from the humidifier filled the enclosure 
space as can be seen in figure 3.

Figure 2. Test Cage Layout for Observation

 
Figure 3. The Condition of the Cage During the 
Observation

The results of the study were analyzed using 
the Anova Factorial statistical test to compare different 
types of essential oils, time, and the interaction between 
essential oils and time. 

Table 1 shows that all variables, i.e. types of 
essential oils, time, and interaction between both, have 
p-values ≤ 0.05, which constitute significant. Therefore, 
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further tests of Least Significant Difference (LSD) were 
carried out.

Table 1. Factorial Anova Test Results

Variable df Mean 
Square f p-value

Types of Essential Oils 3 130.470 27.542 0.000
Time 12 12.710 2.683 0.003
Types of Essential Oils 
x Time 36 8.854 1.869 0.008

The results of further LSD tests on the different 
types of essential oils in table 2 show that citronella 
essential oil has a p-value of ≤ 0.05 and has the largest 
average difference among other essential oils. On the 
other hand, lavender and rosemary essential oils have 
a p-value of > 0.05 and have an average difference 
that is not that far apart, meaning that their mosquito 
repellent power is relatively the same. This means that 
the most effective essential oil in repelling Aedes aegypti 
mosquitoes is citronella essential oil.

Table 2. Results of LSD Analysis (Least Significant 
Difference) Types of Essential Oils

Various Essential Oil Mean Difference p-value
Citronella

Lavender 3.3077* 0.000
Rosemary 3.4872* 0.000
Control 4.0256* 0.000

Lavender
Rosemary 0.1795 0.716
Control 0.7179 0.148

Rosemary
Control 0.5385 0.277

The observation time correlates with the number 
of mosquitoes displaced because it produces p-values of 
0.003 ≤ 0.05 as in table 1. This can be seen in the results 
of further LSD tests in table 3, where the mosquitoes 
did not approach the bait after being observed for 20 
minutes.

Table 3. LSD  Analysis  Results (Least Significant 
Difference) Time 

Observation Time Mean Difference p-value

30 seconds
9 minutes 2.5833* 0.004
10 minutes 2.1667* 0.016
15 minutes 3.0833* 0.001
20 minutes 3.2500* 0.000

1 minutes
9 minutes 2.6667* 0.003
10 minutes 2.2500* 0.013
15 minutes 3.1667* 0.001
20 minutes 3.3333* 0.000

2 minutes
15 minutes 2.0000* 0.026
20 minutes 2.1667* 0.016

3 minutes
8 minutes 0.0000 1.000

Observation Time Mean Difference p-value

4 minutes
15 minutes 2.0833* 0.021
20 minutes 2.2500* 0.013

5 minutes
15 minutes 1.9167* 0.033
20 minutes 2.0833* 0.021

6 minutes
15 minutes 1.9167* 0.033
20 minutes 2.0833* 0.021

7 minutes
15 minutes 1.9167* 0.033
20 minutes 2.0833* 0.021

15 minutes
20 minutes 0.1667 0.852

Indications that there is an interaction between 
essential oils and observation time can be seen in figure 
5. It clearly shows that essential oils and time correlate 
with the number of Aedes aegypti mosquitoes expelled 
from humidifier vapors.

Figure 5. Graph of the Number of Mosquitoes Expelled 
from Humidifier Vapors Compared to Essential Oil Type 
and Time

dISCUSSION

Citronella’s ability to repel mosquitoes is 
attributed to its active ingredients: citronellal, citronellol, 
and geraniol (21). Citronellal is the main constituent of 
citronella oil (22). Citronellal compounds are monoterpene 
compounds with a distinctive aroma, containing high 
antioxidant, antibacterial, and antifungal activity. This 
compound has the potential to be leveraged as a burn 
therapy, considering its capacity to inhibit bacteria and 
fungi that may be present in wounds. In addition, its 
antioxidant properties contribute to the accelerated 
regeneration of skin cells, making it a viable option as a 
remedy for burns. Until now, citronellal compounds have 
been isolated and used for its antibacterial properties, 
establishing citronella oil as one of the alternatives for 
medicines and household essentials (23-24). An active 
ingredient called Diethiltoluamide (DEET) is still found 
in some repellent products available in the market. 
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However, many mosquito repellent lotions for babies 
do not contain such compound, switching to the use of 
active natural ingredients such as citronella, eucalyptus, 
and other ingredients.

It is reported that after undergoing a three-hour 
maceration process, kaffir lime (Citrus hystrix DC) leaves 
yield 63.66% citronellal (25). Lime (Citrus aurantifolia) 
peel also contains citronellal which can be used as an 
ingredient in making insecticides (26). There are  several 
chemical processes involving citronellal (27).

By the influence of acid, citronellal can be 
converted into isopulegol which will generate menthol 
after undergoing hydrogenation, serving useful 
functions for medicines and having the potential to be 
an additional ingredient in toothpaste, beverages, and 
food. When reduced, citronellal can be converted into 
citronellol which emits a rose-like scent and is used as 
a component of perfume, making it become one of the 
expensive fragrances. The reaction of this compound with 
Grignard reagent results in the formation of an alcohol 
derivative called alkyl citronellol in a liquid form, emitting 
a very fragrant aroma, thus widely used in perfume and 
cosmetic products. Furthermore, citronellal can also be 
converted into hydroxy citronellal compounds which 
are often labeled as King of Perfume. This compound 
takes on a yellowish liquid form with a fragrant aroma 
reminiscent of lily flowers and comes with a considerably 
high price.

Geraniol is an acyclic alcohol monoterpene, a 
compound consisting of two isoprene molecules and 
one water molecule. Pure geraniol is an oily, colorless 
liquid with a characteristic aroma. When oxidized, it will 
transform into geranial or citral (28). Geraniol is also one 
of the main components of citronella essential oil (29). 
As one of the most important molecules in the perfume 
industry, geraniol is used as a raw material in the 
production process. Beyond its pleasant odor, insecticidal 
and repellent properties are also commonly known to be 
found in geraniol, explaining its ability and prevalence 
as a natural pest control with low toxicity (30). Given 
this fact, it is not surprising to find geraniol contained in 
several mosquito repellent products to various repellents 
packaged in the form of sprays, topical oils, and lotions 
available in the market, which remain in demand among 
the public. It has been reported that the content of 
geraniol is also found in yellow, white, and red frangipani 
flowers with a percentage of 2.64%. Geraniol attributed 
in frangipani is usually employed as aromatherapy for 
relaxation to relieve stress and repel mosquitoes (31).

The active ingredient linalool constitutes 27-48% 
of lavender’s composition. Linalool, characterized by its 
liquid and colorless appearance, is a terpenoid alcohol 

compound with the empirical formula C10H18O and the 
structural formula 3,7 dimethyl-1,6 octadiene-3-ol. 
Linalool is a straight-chain alcohol compound (32) and 
is widely recognized as one of the active compounds 
in essential oils possessing sedative effects. Linalool is 
a volatile compound found in many plant tissues such 
as leaves, fruits, and, generally, flowers. Linalool or 3,7 
dimethyl-1,6 octadiene-3-ol, with the empirical formula 
C10H18O which includes terpenoid alcohol compounds, 
is a liquid substance that is devoid of color and gives off 
a fragrant scent. It is also worth noting that linalool is a 
straight-chain alcohol compound (33). The most common 
linalool compound is primarily sourced from the lavender 
plant. It has also been largely marketed in the form of 
essential oils, a common and popular choice among the 
general public as aromatherapy for relaxation. It is noted 
that linalool contained in basil leaves (Ocimum basilicum) 
exhibits toxic effects on the tracheal and digestive 
systems of Aedes aegypti mosquito larvae. This shows 
that basil leaf extract possesses a biolarvicide effect on 
instar IV larvae, thus with an increase in the amount of 
extract concentration used, it has the potential to further 
increase the number of dead larvae (34). Apart from its 
significant role as essential oils, this compound also 
finds its use as an active ingredient for air fresheners, 
electric liquid drugs, and lotions because of its distinctive 
fragrant aroma. 

In addition, rosemary essential oil comprises 
esters ranging from 0.8-6% and 8-20% of alcohols with 
the main content of 1.8-cineol, borneol, camphor, and 
bornyl acetate (13). Esters derived from carboxylic acids 
containing –COOH groups and hydrogens in these 
groups are replaced by hydrocarbon groups. These 
can be either alkyl groups, such as ethyl or methyl, or 
those containing benzene rings, such as phenyl or 
benzyl groups, and, the most commonly discussed 
compound, ethyl ethanoate (35). Ester compounds are 
distinguished by their distinct fragrance according to the 
types found in nature and obtained from the reaction of 
alcohol and carboxylic acids, explaining their prominent 
use as synthetic fragrances in various products, such 
as perfumes and cosmetics (36). In addition to being 
utilized as a component of both products, people also 
benefit from ester compounds to enhance flavors in food 
(37). Alcohol compounds contain hydroxyl functional 
groups that are the derivatives of alkanes with hydroxyl 
groups (-OH) bonded to carbon atoms, R-OH (38). The 
compound 1,8-cineol is a compound belonging to the 
oxygenated hydrocarbon group. It embodies refreshing 
properties as well as a pungent aroma and taste, 
providing abundant uses, such as external medicine, 
nasal spray, disinfectant, pain reliever or food flavoring, 
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and cosmetics (39). Essential oils with 1,8-cineol content 
are usually found in the Indonesian community in the 
form of eucalyptus oils, with a wide range of needs from 
infants to adults (40). Meanwhile, borneol is a terpene 
and bicyclic organic compound that can be obtained by 
extracting from plants or through a chemical synthesis 
process (41). This compound can be found in various 
plant extracts, such as pine sap stems (Pinus merkusii 
Jungh), sembung leaves (Blumea balsamifera), lilies 
(Lilium auratum), curcuma (Curcuma xanthorrhiza 
Roxb), cardamom (Elletaria cardamomum), and many 
other plants (42–45). Borneol offers many benefits in the 
health sector, such as serving as a therapy for cancer 
patients, to prevent blood clots, as a therapy to overcome 
anxiety and fear disorders, and as a chronic pain therapy 
where this compound works as a novel agent that can 
improve the level of human health (43). 

Camphor is a dextrorotary ketone compound 
appearing as small transparent crystals with the 
molecular formula C10H16O, generating a spicy taste and 
a specific aromatic scent that induces a cold sensation 
and evaporates at ordinary temperatures (13). Despite 
being widely used as an anti-inflammatory and analgesic, 
camphor compounds possess other valuable functions, 
such as aromatherapy oil which has a relaxing effect 
and has the potential to improve the respiratory system 
by cleansing the lungs to improve blood circulation and 
the immune system (46). Bornyl acetate is known as a 
natural aromatic monoterpene ester with a wide range of 
pharmacological and biological activities. In addition, it 
has analgesic, antioxidant, bleach, anticancer, antitumor, 
antiabortion, and anti-anxiety effects, and possesses 
antibacterial, insecticide, and anesthetic effects that are 
symbiotic with other aromatic compounds in essential 
oils (47).

The process of how vegetable insecticides 
eliminate insects is divided into three groups, namely 
stomach poisons, gas poisons, and contact poisons (48). 
As the name suggests, insects are killed by stomach 
poison after insecticides enter their mouth and are 
absorbed into the body through the digestive tract. Gas 
poisons, also called as fumigants, are used on a limited 
basis for all types of insects in enclosed rooms, emitting 
toxic gas that will enter through breathing and insect 
surfaces. On the other hand, contact poison kills insects 
by entering their bodies through the skin, penetrating 
the blood vessels, or going through the respiratory 
tract. This type of poison usually comes in the form of 
liquid or powder (49). The active ingredient contains 
toxic properties. This poison works the same as contact 
poison which causes mosquitoes to lack fluids for a long 
time, making mosquitoes dehydrated (50). In addition to 

contact poison due to these active ingredients, the use of 
essential oils with a humidifier is also capable of making 
these materials become gas poisons as a result of the 
evaporation of essential oils produced.

The active ingredient has the same ability to repel 
mosquitoes and as an insecticide. The way insecticides 
work in the insects’ bodies is known as the mode of 
action and mode of entry. Mode of action refers to how 
insecticides affect the target site in the insect’s body. The 
catch point in insects is usually an enzyme or protein. 
Some types of insecticides can affect more than one 
point of capture in insects (51). Meanwhile, essential oils’ 
ability to repel mosquito bites is related to the chemical 
components that act as repellents, as well as the aroma 
produced by the essential oils. Aedes aegypti mosquito 
has anthropophilic properties which means it prefers to 
suck human blood rather than animal blood (52). Human 
skin secretes lactic acid and excretory products, such 
as carbon dioxide that mosquitoes can use to detect 
human odors and presence (53). To avoid getting 
bitten, carbon dioxide and body odor are eliminated by 
using the aroma of evaporated essential oils through 
a humidifier. A humidifier is a tool to increase the air 
humidity within a room, some of which are equipped with 
essential oil diffusion features. A humidifier’s working 
system converts water into water vapor and spreads it 
into the air (54). With added essential oils, this tool will 
then spread the aroma all over the room. The pungent 
fragrance that spreads throughout the experimental 
box room will interfere with mosquitoes’ respiratory 
system. After undergoing a distillation process, citronella 
produces geraniol and citronellal whose aroma is useful 
to repel mosquitoes as it causes mosquitoes to lose 
contact with the host or humans (55). In addition to the 
use of humidifiers as a means of repelling mosquitoes, 
electric mosquito repellent heater, which are simply 
made as a place to heat mosquito repellent, are now 
largely available in the market. People usually use this 
tool along with mosquito repellent in the form of magic 
sand with lavender variants (56).

In another research, male palm flower extract 
lotion or Elaesis guineesis Jacq is mentioned. It 
serves as an mosquito repellent with the most effective 
concentration formula of 5% male oil palm flower extract 
generating a 92% protection rate (57). The active 
ingredients such as citronellal, citronellol, and geraniol 
create a concentrated aroma that mosquitoes find less 
attractive compared to the active ingredients of lavender 
and rosemary essential oils.

For 30 seconds to 20 minutes, various types of 
essential oils were relatively stable in repelling Aedes 
aegypti mosquitoes. Meanwhile, there was a significant 
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decrease from 30 seconds to 20 minutes during the 
control experiment, thus it is safe to say that mosquitoes 
preferred this more. The ability of citronella essential 
oils in Figure 2 shows that it is more stable in repelling 
mosquitoes. This finding is in line with previous research 
which suggests that a 20% concentration of citronella 
lotion does not show any significant effects from the 
first until the sixth hour. However, at a concentration 
of 40% for 6 hours, citronella extract lotion provides 
stable protection. Similarly, at a concentration of 80% 
for 6 hours, the percentage of citronella lotion’s ability 
to protect reaches 86.4%. This figure shows that there 
is an interaction between concentration and observation 
time (58). While adult human rest time ranges from 7 
to 8 hours a day, the number is different for children as 
their need for rest reaches about 16 hours per day, with 
adequate rest time believed to provide a refreshing effect 
(59). The observation time carried out in this research is 
only 20 minutes which is barely sufficient to represent 
human rest time. However, essential oils assisted by 
a humidifier for evaporation can repel mosquitoes well 
within 20 minutes. This finding can serve as the basis for 
further research to increase observation time adjusted to 
human rest time in general.

The abilities of lavender and rosemary essential 
oils are relatively similar. At concentrations of 15%, 
20%, and 25% for a 2-hour observation time, the 
lavender extract was declared able to kill mosquitoes. 
The observation results highlight a concentration of 
25% as the most effective concentration where 96% of 
mosquitoes died (60). It has been previously reported 
that pandan leaves contain linalool and essential oil, 
thus generating a fragrant aroma, with an effectiveness 
of 93.55% in repelling mosquitoes in the first hour (61). 
At concentrations of 6%, 12%, and 24%, essential 
oils sourced from rosemary extract actively act as a 
repellent against Aedes aegypti mosquitoes for 4 hours 
of observation, with the greatest protection power 
of 92.15% at the largest concentration (62). Another 
research suggested that zodia (Evodia Suaveolens) 
essential oil lotion also has a protective power for six 
hours at concentrations of 1%, 1.5%, and 2%. The 
higher the concentration, the better the protection 
against mosquito bites (63). This proves that the higher 
the concentration is used, the greater the effect has on 
mosquitoes. In this research, only one concentration is 
used to allow changes in the results of effectiveness 
when a certain concentration is added to each type of 
essential oil. Therefore, it is arguable that the weakness 
of this research lies in its limited ability to consider the 
concentration of each variant of essential oils.
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CONCLUSION

Essential oils sourced from citronella are more 
effective at repelling mosquitoes than lavender and 
rosemary essential oils. Citronella essential oil is the 
most stable one in repelling mosquitoes for 30 seconds 
to 20 minutes. It is highly recommended as a mosquito 
repellent compared to lavender and rosemary essential 
oils. Future research may explore further possibilities 
by extending the observation time or using different 
research designs.

REFERENCES
1.  Oroh MY, Pinontoan OR, Tuda JBS. Faktor 

Lingkungan, Manusia dan Pelayanan Kesehatan 
yang Berhubungan dengan Kejadian Demam 
Berdarah Dengue. Indones J Public Heal Community 
Med. 2020;1(3):35–46. https://doi.org/10.35801/
ijphcm.1.3.2020.29210

2.  Ministry of Health Republic of Indonesia. Data DBD 
Indonesia. Ministry of Health Republic of Indonesia. 
Jakarta; 2021. https://p2pm.kemkes.go.id/storage/
publikasi/media/file_1619447946.pdf

3.  Ministry of Health Republic of Indonesia. Strategi 
Nasional Penanggulangan Dengue 2021-2025. 
Jakarta: Ministry of Health Republic of Indonesia; 
2021. https://p2pm.kemkes.go.id/storage/publikasi/
media/file_1631494745.pdf

4.  Maulana S, Musthofa F, Yamin A, Juniarti N, Adinda 
Putri. Pengaruh Biolarvasida Daun Tanaman 
Sebagai Kontrol Vektor Nyamuk Aedes Aegypti 
Penyebab Demam Berdarah: Literature Review. 
J Med Hutama. 2021;02(01):402–406. http://
jurnalmedikahutama.com/index.php/JMH/article/
view/201

5.  Wijaya IMK, Wibowo IA, Purnomo KI. Pelatihan 
Siswa Pemantau Jentik di Kecamatan Sukasada. In: 
Proceeding Senadimas Undiksha. 2021;1(1):1104–
1109. https://lppm.undiksha.ac.id/senadimas2021/
prosiding/file/153.pdf

6.  Ministry of Health Republic of Indonesia. Pedoman 
Pencegahan dan Pengendalian Demam Berdarah 
Dengue di Indonesia. Jakarta: Ministry of Health 
Republic of Indonesia; 2017. 

7.  Putra FIE. Peran Tanaman Sebagai Insektisida 
Nabati Terhadap Gigitan Nyamuk Aedes aegypti 
Vektor Demam Berdarah Dengue. Essence Sci 
Med J. 2020;18(2):1–4. https://ojs.unud.ac.id/index.
php/essential/article/view/54018



Jurnal Kesehatan Lingkungan/10.20473/jkl.v16i1.2024.1-9 Vol. 16 No.1 January 2024 (1-9)

7

8.  Hisyam M, Adelia WA, Afifa RA, Dewi PE, Qurrota 
AL, Zulfikar FM, et al. Pengetahuan dan Pola 
Penggunaan Insektisida Antinyamuk oleh Ibu 
Rumah Tangga di Kelurahan Mojo Surabaya. J 
Farm Komunitas. 2020;6(2):38–45. https://doi.
org/10.20473/jfk.v6i2.21841

9.  Abdurrakhman A. Uji Resistensi Lambdacyhalothrin 
Terhadap Nyamuk Aedes Aegypti di Wilayah 
Pelabuhan Laut. J Kesehat Lingkung J dan Apl Tek 
Kesehat Lingkung. 2019;16(1):689–696. https://
doi.org/10.31964/jkl.v15i2.156

10.  Lewi M. Kawatu, Steven J. Soenjono ATW. Status 
Resistensi Nyamuk Aedes sp terhadap Malathion 
di Kelurahan Papakelan Kabupaten Minahasa. 
JKL. 2019;9(1):56–61. https://doi.org/10.47718/jkl.
v9i1.643

11.  Dwiyanti RD, Dediq R, Thuraidah A. Daya Bunuh 
Ekstrak Air Daun Salam (Syzygium polyanthum) 
terhadap Larva Aedes sp. Med Lab Technol J. 
2017;3(1):93–97. https://doi.org/10.31964/mltj.
v3i1.151

12.  Sefriyanti, Jayuska A, Alimuddin AH. Uji Aktivitas 
Antibakteri Minyak Atsiri Serai Wangi (Cymbopogon 
bernadus L.) terhadap Bakteri Escherichia coli 
dan Staphylococcus aureus. J Kim Khatulistiwa. 
2020;8(4):11–14. https://jurnal.untan.ac.id/index.
php/jkkmipa/article/view/42713

13.  Sukardiman, Agil M, Prajogo EWB, Rahman A. Buku 
Ajar Farmakognosi Jilid 1. Surabaya: Airlangga 
University Press; 2014. 84–85 p. 

14.  Ro’in F, Subagiyo A, Widyanto A, Aini N. Efektivitas 
Berbagai Konsentrasi Lotion Ekstrak Daun Serai 
Wangi (Cymbopogon nardus) sebagai Repellent 
Nyamuk Aedes aegypti. Bul Keslingmas. 
2020;39(4):6578. https://doi.org/10.31983/
keslingmas.v39i4.6578

15.  Lestari E, Wahyudi BF, Ustiawan A, Dewi DI. 
Potensi Minyak Atsiri Bunga Lawang (Illicium 
verum) sebagai Repelen Nyamuk Aedes aegypti. 
Balaba. 2019;15(1):13–22. http://doi.org/10.22435/
blb.V15i1.408

16.  Dewi AP, Lusiyana N. Uji Daya Tolak Lilin 
Aromaterapi Minyak Atsiri Serai (Cymbopogon 
citratus) terhadap Nyamuk Aedes aegypti. 
Balaba J Litbang. 2020;16(1):21–28. https://doi.
org/10.22435/blb.v16i1.2053

17.  Pratama MR, Kamal M, Marisa H. Preferensi 
Oviposisi dan Fekunditas Nyamuk Aedes 
aegypti L. Terhadap Berbagai Media Buatan di 
Laboratorium. Sriwij Biosci. 2022;2(2):67–74. http://
doi.org/10.24233/sribios.2.2.2021.353

18.  Kurniawan SN, Raisa N, Margareta. Penggunaan 
Hewan Coba pada Penelitian di Bidang Neurologi. 
Cetakan Pe. Malang: UB Press; 2018. 

19.  Dheasabel G, Azinar M. Kemampuan Ekstrak 
Buah Pare terhadap Kematian Nyamuk Aedes 
aegypti. Higeia. 2018;2(2):331–341. https://doi.
org/10.15294/higeia.v2i2.20866

20.  Santjaka A. Aplikasi SPSS Untuk Analisis Data 
Penelitian Kesehatan. Yogyakarta: Nuha Medika; 
2015. 

21.  Halim R, Fitri A. Aktivitas Minyak Sereh Wangi 
Sebagai Anti Nyamuk. J Kesmas Jambi. 
2020;4(1):28–34. https://doi.org/10.22437/jkmj.
v4i1.8940

22.  Ruwindya Y. Validasi Metode Penentuan 
Sitronelal dalam Minyak Atsiri Sereh Wangi 
secara Kromatografi Gas. Indones J Chem Anal. 
2020;3(2):50–55. https://doi.org/10.20885/ijca.vol3.
iss2.art2

23.  Anwar Y, Ningtiyas NA, Simanjuntak P. Isolation of 
Citronellal from Cymbopogon nardus (L) Rendle 
and Its Activity Test as a Burn Healing in Mice. Curr 
Res Bioscences Biotechnol. 2020;2(1):105–108. 
https://doi.org/10.5614/crbb.2020.2.1/NODZ4501

24.  Agustina A, Jamilah M. Kajian Kualitas Minyak 
Serai Wangi (Cymbopogon winterianus Jowitt.) 
pada CV AB dan PT. XYZ Jawa Barat. Agro Bali 
Agric J. 2021;4(1):63–71. https://doi.org/10.37637/
ab.v4i1.681

25.  Prastiwi AS, Rohadi R, Putri AS. Variasi Lama 
Maserasi Terhadap Rendemen, Indeks Bias, Total 
Fenolik dan Sitronelal Oleoresin Daun Jeruk Purut 
(Citrus hystrix DC). J Teknol Pangan Has Pertan. 
2019;14(1):23–31. http://dx.doi.org/10.26623/jtphp.
v14i1.2491

26.  Gunarta BC, Susilowati RP, Yen LD, Hartono B. 
Kajian Efektivitas Insektisida Berbahan Bunga 
Krisan (Chrysanthemum cinerariaefolium) dan 
Jeruk Nipis (Citrus aurantifolia) terhadap Mortalitas 
Nyamuk. J Kedokt MEDITEK. 2021;27(2):157–163. 
https://doi.org/10.36452/jkdoktmeditek.v27i2.2022

27.  Sastrohamidjojo H. Kimia Minyak Atsiri. Yogyakarta: 
UGM Press; 2021. 20 p. 

28.  Ekasari SR. Pengaruh Metode Pengambilan 
Minyak Atsiri Dari Daun Jeruk Purut (Citrus Hystrix) 
Terhadap Kandungan Geraniol dan Sitronelal. 
J Inov Tek Kim. 2020;5(1).3394 http://dx.doi.
org/10.31942/inteka.v5i1.3394

29.  Dewi SR, Hanifa DNC. Karakterisasi dan Aktivitas 
Antibakteri Minyak Serai Wangi (Cymbopogon 
nardus (L.) Rendle) terhadap Propionibacterium 
acnes. Pharm J Farm Indones. 2021;18(2):371–379. 
http://dx.doi.org/10.30595/pharmacy.v18i2.7564

30.  Hasanah U, Zulkifli Z, Rihayat T, Wardana A. 
Isolasi Senyawa Anti Bakteri Geraniol dari Minyak 
Sereh Wangi (Citronella Oil) dengan Menggunakan 
Distilasi Vakum. J Teknol. 2021;21(1):32–38. https://
dx.doi.org/10.30811/teknologi.v21i1.2208

31.  Saputra SWD, Megawati. Minyak Atsiri dari 
Kamboja Kuning, Putih, dan Merah dari Ekstraksi 
dengan N-Heksana. J Bahan Alam Terbarukan. 
2012;1(1):25-31. https://journal.unnes.ac.id/nju/
index.php/jbat/article/view/2541

32.  Handayani PA, Juniarti ER. Ekstraksi Minyak 
Ketumbar (Coriander oil) Dengan Pelarut Etanol 
dan n-Heksana. J Bahan Alam Terbarukan. 
2012;1(1):1–7. https://doi.org/10.15294/jbat.v1i1

33.  Dwijayanti A, Kartika S. Efek Sedatif Senyawa 
Linalool dari Ekstraksi Biji Ketumbar sebagai 
Pengobatan Alternatif Non-Farmakologi. J 
Integr Proses. 2022;11(1):16–20. http://dx.doi.
org/10.36055/jip.v11i1.12848



Jurnal Kesehatan Lingkungan/10.20473/jkl.v16i1.2024.1-9 Vol. 16 No.1 January 2024 (1-9)

8

34.  Christella AC, Makimian R, Dewi R. The Effect 
of Basil (Ocimum basilicum) Leaves Extract 
as Biolarvacide Against Aedes aegypti Larvae. 
Damianus J Med. 2020;19(1):24–29. https://doi.
org/10.25170/djm.v19i1.1204

35.  Aprilia S, Mulyati S, Riza M. Kimia Organik. 
Yogyakarta: CV. Andi Offset; 2023. 

36.  Baek Y, Lee J, Son J, Lee T, Sobhan A, Lee J, et 
al. Enzymatic Synthesis of Formate Ester Through 
Immobilized Lipase and Its Reuse. Polymers. 
2020;12(8):1802. https://doi.org/10.3390/
polym12081802

37.  Widyasanti A, Hanif A. Identifikasi Komponen 
Oleoresin Kulit Mangga Kuweni Hasil Ekstraksi 
Berbantu Gelombang Mikro dengan Metode 
Gas Kromatografi-Spektrometri Massa (GC-
MS). J Keteknikan Pertan Trop dan Biosist. 
2022;10(2):116–123. http://dx.doi.org/10.21776/
ub.jkptb.2022.010.02.04

38.  Indriani DW, Muchlisyiyah J, Aulia LP, Sisca H, 
Dewi SR, Wijayanti SD, et al. Senyawa Organik 
dalan Bioproses. Malang: UB Press; 2021. 

39.  Rosmalina T, Endah ES, Ridwan YS. Validasi 
Metode Pengujian Senyawa 1,8-Sineol dalam 
Minyak Atsiri Melalui Studi Kolaborasi Antar 
Laboratorium. J Stand. 2020;22(1):25-34. https://
doi.org/10.31153/js.v22i1.766

40.  Sudradjat SE. Minyak Kayu Putih, Obat Alami 
dengan Banyak Khasiat: Tinjauan Sistematik. J 
Kedokt Meditek. 2020;26(2):51–59. https://doi.
org/10.36452/jkdoktmeditek.v26i2.1843

41.  Li Y, Ren M, Wang J, Ma R, Chen H, Xie Q, et 
al. Progress in Borneol Intervention for Ischemic 
Stroke: A Systematic Review. Front Pharmacol. 
2021;12(606682):1-23. https://doi.org/10.3389/
fphar.2021.606682

42.  Pangestu ZPP, Ningsih AW, Klau ICS, Pitaloka 
AY, Rohmah NW, Sesi FG, et al. Artikel Review: 
Studi Fitokimia dan Aktivitas Farmakologi pada 
Tumbuhan Kapulaga (Elletaria cardamomum (L.) 
Maton). Farm J Sains Farm. 2023;4(1):42–47. 
https://doi.org/10.36456/farmasis.v4i1.6408

43.  Pasaribu GT, Waluyo TK. Sintesis dan Karakterisasi 
Borneol dari Α-pinena Getah Pinus (Pinus Merkusii 
Jungh. & De Vriese). J Penelit Has Hutan. 
2021;39(2):74–87. https://doi.org/10.20886/
jphh.2021.39.2.74-87

44.  Syamsudin RAMR, Perdana F, Mutiaz FS. Tanaman 
temulawak (Curcuma xanthorrhiza Roxb) sebagai 
Obat Tradisional. J Ilm Farm Bahari. 2019;10(1):51–
65. http://dx.doi.org/10.52434/jfb.v10i1.648

45.  Aryzki S, Febrianti DR. Aktivitas Minyak Atsiri Bunga 
Lili (Lilium auratum) terhadap Bakteri Pseudomonas 
aeruginosa. J Pharmascience. 2023;10(1):102–
109. http://dx.doi.org/10.20527/jps.v10i1.13837

46.  Aswandi A, Kholibrina CR. Potensi Minyak Atsiri 
Kamfer Sumatera (Dryobalanops aromatica 
Gaertn.) untuk bahan baku obat herbal. J Farm 
Udayana. 2020;171–179. https://doi.org/10.24843/
JFU.2020.v09.i03.p05

47.  Liang H, Lin X, Yang P, Sun Y, Wu Q, Alimujiang 
S, et al. Genome-wide Identification of BAHD 
Superfamily and Functional Characterization of 
Bornyl Acetyltransferases Involved in the Bornyl 
Acetate Biosynthesis in Wurfbainia Villosa. Front 
Plant Sci. 2022;13(860152):1-17. https://doi.
org/10.3389/fpls.2022.860152

48.  Sinaga M, Oemry S, Lisnawita L. Efektifitas 
Beberapa Teknik Pengendalian Setothosea Asigna 
pada Fase Vegetatif Kelapa Sawit di Rumah 
Kaca. J Agroekoteknologi Univ Sumatera Utara. 
2015;3(2):634-641. https://dx.doi.org/10.32734/
jaet.v3i2.10343

49.  Agustina A, Kurniawan B, Yusran M. Efektivitas 
Dari Tanaman Zodia (Evodia Suaveolens) Sebagai 
Insektisida Nabati Nyamuk Aedes aegypti Penyebab 
Demam Berdarah. Medical Prof J Lampung. 
2019;9(2):351–358. https://doi.org/10.53089/
medula.v9i2.282

50.  Saputra AA, Mulyadi D, Khumaisah LL. Uji 
Efektivitas Formula E-Liquid Minyak Sereh Wangi 
(Cymbopogon nardus L.) sebagai Repelan terhadap 
Aedes aegypti. Chim Nat Acta. 2020;8(3):126–132. 
https://doi.org/10.24198/cna.v8.n3.26257

51.  Ariwidiani NN, Getas IW, Kristinawati E. Ekstrak 
Bunga Cengkeh sebagai Insektisida terhadap 
Mortalitas Nyamuk Aedes Aegypti Metode Semprot. 
J Penelit dan Kaji Ilm Kesehat. 2021;7(2):161–168. 
https://doi.org/10.33651/jpkik.v7i2.232

52.  Wasistha HTWD, Wydiamala E, Hayatie L. 
Efektivitas Ekstrak Etanol Daun Limau Kuit (Citrus 
hystrix DC) sebagai Repelen terhadap Nyamuk 
Aedes aegypti. Homeostasis. 2022;5(2):391–398. 
https://doi.org/10.20527/ht.v5i2.6288

53.  Utami N, Cahyani AD. Pencegahan Penyakit Demam 
Berdarah Dengue (DBD) dengan Pembuatan Bio 
Spray Pengusir Nyamuk di Kelurahan Taman Sari, 
Ampenan, NTB. J Surya Masy. 2020;3(1):55–61. 
https://doi.org/10.26714/jsm.3.1.2020.55-61

54.  Saras T. Aromaterapi: Memanfaatkan Aroma untuk 
Kesehatan dan Kesejahteraan. Semarang: Tiram 
Media; 2023. 

55.  Halim R, Fitri A. Aktivitas Minyak Sereh Wangi 
Sebagai Anti Nyamuk. J Kesmas Jambi. 
2020;4(1):28–34. https://doi.org/10.22437/jkmj.
v4i1.8940

56.  Hadilla S, Asyura R, Nurmasyitah N. Kajian Konsep 
Termodinamika pada Tungku Pemanas Anti 
Nyamuk. J Pendidik Indones. 2023;4(02):153–166. 
https://doi.org/10.59141/japendi.v4i02.1593

57.  Arsita M, Lestari U, Elisma E, Efendi MR. Physical 
Properties and Anti-Mosquito Activities of Lotion 
Male from Palm Flower Extract (Elaeis guineensis 
Jacq.). Indones J Pharm Sci Technol. 2022;1(1):41-
49. https://doi.org/10.24198/ijpst.v1i1.42857

58.  Subagiyo A, Anwar MC, Widyanto A. Efektivitas 
Ekstrak Lotion Berbagai Jenis Tanman Sebagai 
Penyusir Nyamuk Aedes aegypti. Bul Keslingmas. 
2020;39(4):203–209. https://doi.org/10.31983/
keslingmas.v39i4.6588



Jurnal Kesehatan Lingkungan/10.20473/jkl.v16i1.2024.1-9 Vol. 16 No.1 January 2024 (1-9)

9

59.  Tantri IN, Sundari LPR. Hubungan Antara Jenis 
Kelamin, Konsumsi Kafein, Tinggal Sendiri, dan 
Jam Mulai Tidur dengan Kualitas Tidur Buruk 
Mahasiswa di Kota Denpasar. Med UDAYANA. 
2019;8(7):1-12. https://ojs.unud.ac.id/index.php/
eum/article/view/51806

60.  Rasjid A, Lusiana AA. Uji Komparatif Kemampuan 
Daun Lavender (Lavandula angustifolia) dan 
Daun Bunga Tahi Kotok (Tagetes erecta) dalam 
Mematikan Nyamuk dengan Metode Ionisasi. 
J Sulolipu. 2019;19(1):62–70. https://doi.
org/10.32382/sulolipu.v19i1.939

61.  Nurfadilah AF, Moektiwardoyo M. Potensi Tumbuhan 
Sebagai Repellent Aedes Aegypti Vektor Demam 

Berdarah Dengue. Farmaka. 2019;17(3):84–90. 
https://doi.org/10.24198/jf.v17i3.22034.g12484

62.  Pratiwi MAM, Purwati. The Repellent Activity Test of 
Rosemary Leaf (Rosmarinus officinalis l) Essential 
Oil Gel Preparations Influence on Aedes aegypti 
Mosquito. J Phys Conf Ser. 2021;1788(1):1–10. 
https://doi.org/10.1088/1742-6596/1788/1/012016 
3.3.6

63.  Yanti AR, Ratih Dyah Lestari Ayu Pertiwi, Utami 
TP. Efektivitas Repelan Losion Minyak Atsiri Daun 
Zodia (Evodia Suaveolens) terhadap Nyamuk 
Aedes aegypti Linnaeus. Maj Farmasetika. 
2020;4(1):119–124. https://doi.org/10.24198/
mfarmasetika.v4i0.25868


