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ABSTRACT  

Mosquitoes are spread all over the world, mosquito-borne diseases are serious health problems. Mosquito coil 

can prevent contact between mosquitos and humans. Patchouli (Pogostemon cablin B.) contains active 

ingredients that can serve as insecticide which are saponin, flavonoid, and essential oils. In this study, the 

effectiveness of mosquito coil made from patchouli waste against Aedes aegypti was analyzed. This research 

was an experimental design. The object of the research was female mosquitoes of Ae. aegypti age 2-5 days 

and was fed with 10% sugar solution. Mosquito coil test was done by observing the mortality of mosquitoes 

in 24 hours after exposure to burning mosquito coil, with three replications. One way Anova and probit 

analysis were used to analyse the data. The mortality rate of Ae. aegypti due to mosquito coil made from 

patchouli waste at 6.25%, 10%, and 16.67% concentrations was 45%     %. The mortality rate of Ae. aegypti 

at 16.67% concentration of patchouli waste showed no significant difference compared to transfluthrin 0.03% 

as positive control (p value >0.05). KT 50 and KT 95 on mosquito coil patchouli waste were faster at 16.67% 

concentration, ie 34.38 minutes and 58.09 min, while on transfluthrin 0.03% it took 10.03 min and 33.74 min. 

There is no difference between the mean mortality rate of mosquito due to mosquito coil made from patchouli 

waste at 16.67%  concentration and transfluthrin 0,03%.  
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1. INTRODUCTION  

Mosquito can be found all around the word. Mosquito-

borne diseases are global public health problem [1]. 

Dengue, Zika, Chikungunya are transmitted by Aedes sp. 

Malaria is transmitted by Anopheles, and Filaria is 

transmitted by Anopheles, Culex or Mansonia [2, 3]. 

Mosquito-borne diseases can be prevented by controlling 

mosquito and preventing contact between human and 

vector [4]. Bed nets, insecticide sprays, and mosquito coils 

can be used to prevent contact and mosquito bite [3, 5].   

The insecticides used to control mosquito contain 

active ingredients such as organophosphate, carbamate, 

and pyrethroid which can lead to mosquito developing 

resistance to the afore mentioned active ingredients [6]. 

Organochlorine could pollute the air, lake or water. 

Pesticide pollution in the environment causes endocrine 

disruption. Exposure to low amount of dose for a long 

period of time can increase the risk to human health such 

as immune suppression, hormone disruption, diminished. 

intelligence, reproductive abnormalities, and cancer [7, 8]. 
Organochlorine has been banned from circulating in 

Indonesia [9]. Pyrethroid insecticide such as d-cis trans-

allethrin is a common active ingredient in mosquito coils 

with concentration of 0.25. In addition, mosquito coils 

contain heavy metals such as Cr, Co, As, Cd, and Pb. [10] 

Mosquito coils release a considerable amount of fine to 

ultrafine particulate matter (PM) which can be deposited in 

the lungs. Exposure to PM and its associated chemicals 

may contribute to acute and chronic respiratory diseases, 

such as pneumonia and asthma, irritated skin, coughing, 

dizziness, nausea, vomiting, and even passing out as well 

as various toxic chemical responses [11]. The 

disadvantage of using artificial insecticides is that the 

mode of action is not selective which can harm other 

organisms. Pyrethroids are toxic at invertebrates and fish 

at very low concentration [12].  

One way to avoid the use of artificial insecticide 

products is by using natural insecticides. Many plants 

contain essential oil which can repell insects [13]. 

Patchouli plants (Pogostemon cablin) is one natural source 

that can be used as repellent. The plant has essential oil 

content which can be obtained through the process of 

extraction. Patchouli from Indonesia is most in the world 

[14]. Essential oil from patchouli can protect from 

mosquito bite for     4 hours [15]. After refining the oil, 

patchouli leaves (Pogostemon cablin) will become solid 

waste that can be used to make mosquito coils because it 

still contain active ingredients such as saponins, 

flavonoids, and essential oils. The essential components of 

the essential oils are patchoulol, a-guaiene, a and ß-

patchoulene, seychellene, and a-bulnesene. sesquiterpenes 

and patchouli alcohol. The essential oils of patchouli 

plants contain sesquiterpene and patchouli alcohol 

(oxygenated terpene) consisting of benzol decide, eugenol 

benzoate, aldehyde syndrome, alcohol, and semicarbazone 
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[16]. Sesquiterpene and patchouli alcohol are known to 

have insecticidal properties [17]. The waste from patchouli 

extraction can be made into mosquito coil. The aim of our 

study is to analyse the potency of mosquito coil made from 

the waste of patchouli. 

1.1.  Materials and Methods 

This study  was conducted in the Entomology 

Laboratory of Faculty of Public Health, Ahmad Dahlan 

University at March 2016. The test was conducted in a 

glass chamber sized 70 x 70 x 70 cm. The research is 

experimental with post-test only control group design. The 

study used Aedes aegypti female mosquitoes age 2-5 days 

and fed with 10% sucrose solution that have been reared in 

the Entomology Laboratory of Ahmad Dahlan University. 

Twenty-five mosquitoes were used in each experiment. 

The temperature used was 25 ºC–29 ºC with humidity of 

70-90%.  

Mosquito coil was made from Patchouli waste, sawon 

wood, and arabic gum. Mosquito coil was prepared 

manually until it dried out. The concentrations of mosquito 

coil were at 6.25%, 10%, and 16.67%. Control without 

patchouli waste was also prepared.  

The mosquito coil test process started by testing the 

negative control on the glass chamber, then 25 mosquitoes 

were inserted into the glass chamber for 60 minutes, 

paralysis of mosquitoes were observed every 10 minutes 

for one hour. Assessment of knockdown was made after 

60 minutes. After exposure, the mosquitoes were 

transferred to a clean cup and fed with sucrose solution, 

then placed back in a room with temperature between 25 

ºC  ̶ 29 ºC and 70% ̶ 90% humidity, then the mortality of 

the mosquitoes after 24 hr post-treatment was observed. 

Bioefficacy data were subjected to probit analysis using a 

computer program to determine KT 50. Data from the 

experiment on sublethal effects were analysed with 

analysis of variance. Mean was separated with the least 

significant difference (Bonferroni) statistical analysis 

performed using a statistical analysis computer program 

[18].   

 

1.2.  Our Contribution 

This paper presents the benefits of patchouli as 

Mosquito Coils. Patchouli is a plant that contains active 

ingredients that can kill mosquitoes. The results of the 

experiment showed that the ability of mosquito coils made 

from patchouli could match the killing power of mosquito 

repellent made from transfluthrin 

1.3.  Paper Structure 

 
This paper consists of the following sections, the first 

part is the introduction. The second part shows the killing 
power of patchouli-based mosquito coils compared to 

positive control. The next section shows how long it takes 
for mosquito coils to kill mosquitoes. The last section is 

the conclusion. 
 

 

2. RESULTS AND DISCUSSION 

The efficacy of mosquito coil made from patchouli 

waste and the average number of mosquito mortality due 

to mosquito coil at the concentrations of 6.25%, 10%, 

16.67%, negative control, and positive control 

(transfluthrin 0.03%) (Table 1).   

Patchouli mosquito coil at the concentration of 16.67% 

results in mosquito up to 91% deaths. The mortality of 

mosquito after exposure to patchouli coil at 16.67% 

concentration is not significantly different to positive 

control. Increase in concentration also increase the 

mortality rate.  

The knockdown time (KT 50) of mosquito exposed to 

mosquito coil made from patchouli waste with the 

concentrations of 6.25%, 10 %,  and 16.67% were 44.80 

min, 41.00 min, and 34.38 min, respectively. The KT 50 of 

positive control (transfluthrin 0.03%) was 10.03 min 

(Table 2).  

Various plants contain essential oils that can be used as 

insecticides such as pyrethrum which is common in 

mosquito coil formulations [19]. Pyrethrin quick 

knockdown time on flying insects, especially on 

mosquitoes and houseflies. The mode of action is by 

attaching to insect nervous system at the Na channels [20]. 

The active ingredient in patchouli is sesquiterpene 

patchoulol [16]. The major compounds were patchoulol 

Table 1 Mortality of Aedes aegypti due to mosquito coil made from patchouli waste 24 hours after exposure abbott 

formula correction 

Dose  % w/w Average Mortality SD Mortality (%) P value 
P value positive  

control 

6.25 13  ± 0.57 45 0.000 0.000 

10 17 ± 1.52 64 0.000 0.000 

16.67 23 ± 1.00 91 0.000 0.493 

Negative Control 3  ± 1.52    

Positive Control 25 ± 0.00 100   
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(36.60%) followed by α-bulnesene (13.95%), and α-

guaiene (11.96%) [21]. Waste from refining patchouli oil 

can functions as anti-mosquito respiratory toxin. Essential  

oils enter into the body of mosquito through respiratory 

system and then transported to the nervous system. The 

place where the poison. The mode of action of saponin is 

by binding itself to free sterols in the digestive tract where 

the sterol itself is a substance that acts as an eczema 

hormone precursor. The decrease in the number of free 

sterols in the body of the mosquito will consequently 

interfere with the absorption of food. While the way 

flavonoids works are by inhibiting respiration and causing 

damage to barrier permeability in the respiratory system. 

This situation will reduce tissue perfusion in the 

respiratory system resulting in respiratory failure in 

mosquitoes [22].  

An increase in the concentration of patchouli waste can 

increase the mortality rate Aedes aegypti mosquitoes due 

to higher content of active ingredients such as saponins, 

flavonoids, and essential. This is in line with a research  

conducted by Rianti[11] which has one of the same active 

ingredients as the patchouli flavonoid as an anti-mosquito 

substance. The number of Aedes aegypti mosquito deaths 

increased by increasing the concentration from 5% to 10%. 

Patchouli waste can be used to make commercial products 

for pest management. Biopesticide is less toxic, 

degradable, and environmentally friendly [13].     

Post hoc analysis (Bonferroni test) showed that there 

was a significant difference in mosquito mortality rate 

between mosquito coil made from patchouli waste at the 

concentrations of 6.25% and 10% with transfluthrin 0.03% 

as positive control. The comparison between mosquito coil 

made from patchouli waste at 16.67% concentration with 

transfluthrin 0.03% showed that there was no significant 

difference in mosquito mortality rate, so it can be said that 

the effectivity of mosquito coil made from patchouli waste 

at 16.67% concentration in killing mosquitoes is almost 

the same as transfluthrin 0.03%.  

Based on the results, patchouli waste can be used as an 

alternative to synthetic chemicals for controlling mosquito. 

In addition, in terms of health safety, anti-mosquito 

products made from patchouli waste are easier and quicker 

to decompose in nature because the material is natural, 

while transfluthrin 0.03% active material is not as easy to 

decompose in nature because the material comes from 

artificial chemicals. Chemical pesticides can also lead to 

insects developing resistance [23].  

Based on the results of Probit analysis, decreasing 

paralysis time or Knockdown Time along with increasing 

the concentration of patchouli waste resulted in less time 

required to cripple mosquitoes if there are higher amount 

of active ingredients in the mosquito coil. The higher 

amount of active ingredients found in anti-mosquito fuel 

can increase the killing power. This is supported by the 

result of positive control that showed 0.03% transfluthrin 

is stronger and quicker to paralyze the mosquitoes than 

natural active ingredients which are saponins, flavonoids, 

and essential oils.  

Previous studies showed that patchouli oil with 

concentration of 15% sprayed on natural anti-mosquito 

fuel have KT 50 and KT 90 values that decrease when 

concentration is increased. The KT 50 and KT 90 results 

showed that at 7.5% concentration the KT 50 was 52.91 

min and KT 90 was 87.69 minutes, at 10% concentration 

KT 50 was 44.72 min and KT 90 was 74.62 min, and at 

15% KT 50 was 37.06 minutes and KT 90 was 67.20 min 

[19]. In this study, the KT 50 at concentration 16.67% is 

34.38 minute.  

When compared with the results of the study, at the 

same concentration of 10%, the KT 50 in this study is 

41.05 min, slightly faster than the 10% concentration in 

the previous study. This comparison indicates that the 

results of this study are similar to the study conducted by 

Phal et al. [19].  

3. CONCLUSION   

The bioefficacy test showed that mosquito coil at 

16.67% concentration has the same Aedes aegypti 

mortality rate as transfluthrin 0.03%. Knockdown time 50 

of mosquito coil made from patchouli waste at 16.67% 

concentration is 34.38 (30.71–38.02) min.  
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Table 2 Knockdown time of mosquito coil made from patchouli waste 

Dose % w/w   KT 50 CI 95 % (minutes) KT 95 CI 95% (minutes) P-value 

6.25   44.85 (41.17–48.64) 68.56 (63.70–74.60) 0.00 

10   41.05 (37.38–44.78) 64.76 (60.03–70.62) 0.00 

16.67   34.38 (30.71–38.02) 58.09 (53.54–63.67) 0.00 

Positive Control   10.03 (5.09–14.51) 33.747(29.14–38.96) 0.00 

Increased patchouli concentration requires a shorter time to kill mosquitoes 
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