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ABSTRACT 
Using of chemical larvicides continuously triggers resistance in larvae and side effects for humans. 
Larvicides from natural ingredients are safer for health, materials derived from plants are called 
biolarvicides. Fragrant pandanus and lemongrass stems have the potential to be biolarvicides 
because they contain saponins, flavonoids, alkaloids, and polyphenols. The purpose of this study was 
to analyze the effectiveness of a mixture of biolarvicides from fragrant pandan leaves (Pandanus 
amaryllifolius) and lemongrass stems (Cymbopogon nardus Linn. Rendle) on the mortality of Aedes 
aegypti larvae. 
This type of research is experimental with post test only control group research design, using 5 
treatments. The treatments used were a mixture of fragrant pandan extract and lemongrass stems 
with concentrations of 10%, 15%, 20%, 25%, and 1 control. The sample used was 500 larvae of 
Aedes aegypti divided into 20 larvae for each group with 6 repetitions and exposure time for 24 
hours and room temperature, water temperature, water pH, and humidity as control variables. 
Data on larval mortality was analyzed using the One Way Anova statistical test. 
The mortality of Aedes aegypti larvae at concentrations of 10%, 15%, 20%, and 25%, respectively, 
was 28.3%, 39.1%, 50%, and 65.8% of the test larvae. The higher the concentration of the mixture 
of fragrant pandan leaves extract (Pandanus amaryllifolius) and lemongrass stems (Cymbopogon 
nardus Linn. Rendle) given, the greater the average death of Aedes aegypti larvae. 
A mixture of fragrant pandan leaves extract and lemongrass stems has the potential as a 
biolarvicide of Aedes aegypti, but has not been effective in killing 90-100% of larvae. Further 
researchers can increase the concentration of the extract mixture which allows killing 90-100% of 
test larvae. 
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INTRODUCTION 
 
Indonesia is a tropical country that is suitable as a 
breeding ground for vectors. Mosquitoes are an 
example of a vector that can breed in tropical 
climates. Diseases transmitted by mosquitoes are a 
type of disease that is classified as dangerous and 
deadly. Dengue Hemorrhagic Fever is a disease 
that is transmitted through mosquitoes which is 
currently still a health problem in Indonesia. DHF 
is a disease caused by the dengue virus and is 
transmitted through Aedes aegypti and Aedes 
albopictus. 
 

Indonesia's health profile data in 2019 the number 
of dengue cases was 138,127 cases, the morbidity 
rate was 51 per 100,000 population, the case 
fatality rate was 0.67%, and the number of deaths 
was 919 people. The main step taken to control 
dengue hemorrhagic fever is to control Aedes 
aegypti, because vaccines to prevent and drugs to 
eradicate the dengue virus are still not available. 
The physical method that can be done is by 
eradicating mosquito nests through the 3M plus 
movement. The biological method that can be 
done is by spreading fish that are predatory 
predators of Aedes aegypti larvae. Chemical 
control of Aedes aegypti larvae, namely providing 
larvicides in water storage areas. Giving larvicides 
in air storage is a method that is often used in 
controlling Aedes aegypti larvae [1]. 
 

The type of larvicide that is often used by the 
community is temefos. Continuous use of temefos 
can trigger resistance in larvae and side effects for 
humans can cause poisoning [2]. Judging from the 
side effects, it is necessary to innovate by making 
biolarvicides or natural larvicides derived from 
plants that have toxic effects on insects, but will 
not cause side effects on the environment and 
humans. The plants that contain natural larvicides 
are fragrant pandan leaves (Pandanus 
amaryllifolius) and lemongrass stems 
(Cymbopogon nardus Linn. Rendle).  
 

Fragrant pandan leaves was effective as a 
larvicide, as evidenced by the highest larval 
mortality in Aedes aegypti larvae that had been 
exposed to fragrant pandan leaves extract at a 

concentration of 15% [3]. Lemongrass extract 
from stem part was effective in killing 50% of the 
Aedes aegypti larva population at a concentration 
of 36.48% and the time required to kill 50% of the 
larvae population for 10.45 hours [4]. Research on 
pandan leaves and lemongrass stems as larvicides 
has been carried out by several researchers, but 
only limited to the use of one of these plants. In 
this study, mixed pandanus and lemongrass stems 
as biolarvicides to determine whether the two 
plants were effective in killing the larvae or 
otherwise making the larvae resistant. 
 

RESEARCH METHODS 
 
This type of research is an experiment using a post 
test only control group design. The object of this 
study was divided into two, namely the first as an 
experimental group using a mixture of fragrant 
pandan leaves extract and lemongrass stem 
extract, the second group as an untreated control. 
The treatments in this study didn’t considered the 
incubation condition of larvae were 5 treatments 
using a mixture of fragrant pandan leaves extract 
and lemongrass stems at concentrations of 10%, 
15%, 20%, and 25% and aquadest as a control. 
The number of larvae used in this study was 20 in 
each treatment according to WHO provisions [5]. 
Each of these studies required 6 times of contact 
testing, so that the total required larvae of Aedes 
aegypti on third instar were 500 individuals. 
 

Data on mortality of Aedes aegypti larvae were 
analyzed using the One Way Anova statistical test 
which was then followed by the Post Hoc Least 
Significance Difference (LSD) test to determine 
the differences between groups that had 
significant differences. 
 

RESULT AND DISCUSSION 
 
The study was conducted to determine the 
effectiveness of a mixture of fragrant pandan 
leaves alcoholic extract (Pandanus amaryllifolius) 
and lemongrass stem (Cymbopogon nardus Linn. 
Rendle) as Aedes aegypti biolarvicides. Fragrant 
pandan leaves and lemongrass stems contain 
active compounds that have the potential to kill 
Aedes aegypti mosquito larvae. 
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1. Number of Aedes aegypti larvae that died in 
the treatment group for 24 hours  

 
Based on Table 1, it can be seen that at a 
concentration of 10% the average mortality 
percentage of Aedes aegypti mosquito larvae is 
28.3%, at a concentration of 15% the average 
percentage of Aedes aegypti mosquito larvae 
mortality is 39.1%, at a concentration of 20% the 
average the percentage of mortality of Aedes 
aegypti mosquito larvae is 50%, at a concentration 
of 25% the average percentage of mortality of 
Aedes aegypti mosquito larvae is 65.8 %. On 
control group (0%) has a mortality percentage of 
0%, which means that there is no mortality of 
Aedes aegypti larvae in the control group. 
 
In the control group (0%) from the results of 
research conducted for 24 hours with the 
observation of the number of deaths recorded 
every certain time period, namely after 10 
minutes, 20 minutes, 30 minutes, 40 minutes, 50 
minutes, 60 minutes, 6 hours, and 24 hours, it was 
found that the average number of deaths for the 
control group was 0%, which means that there 
were no dead Aedes aegypti larvae. The absence 
of larva mortality in the control group was due to 
the fact that the control group only used distilled 
water without any mixture. Aquades does not have 
a larvicidal effect that causes death in test larvae 
because aquades or water is a habitat for Aedes 
aegypti mosquito larvae and does not contain toxic 
substances [6]. In addition, controlled physical 
environmental conditions like temperature and 
humidity are also one of the causes of the absence 
of dead larvae. 
 
The results obtained that the average percentage of 
larval mortality was 28.3%, 39.1%, 50%, and 
65.8%, respectively. These results prove that there 
is a synergistic effect larvicidal effect on the 
administration of a mixture of extracts of fragrant 
pandan leaves (Pandanus amaryllifolius) and 
lemongrass stems (Cymbopogon nardus Linn. 
Rendle) on test larvae, higher concentration also 
high larval mortality too. 
 
The death of Aedes aegypti larvae was caused by 
the active compounds contained in the fragrant 

pandan leaves extract and lemongrass stems 
extract. Based on the results of phytochemical 
tests, the active compounds contained in fragrant 
pandan leaves are Alkaloids (7.05%), Polyphenols 
(4.05%), Tannins (6.11%), Saponins (3.51%) and 
Flavonoids (1.90%). The active compounds 
contained in lemongrass stems are saponins 
(4.68%), polyphenols (7.96%), flavonoids (4.10%) 
and essential oils (1.48%). The active compounds 
contained in each of these extracts were proven to 
kill Aedes aegypti larvae. Alkaloid compounds, 
tannins, saponins, and polyphenols act as stomach 
poisons, while flavonoid compounds and essential 
oils act as respiratory poisons. In the process, the 
active compounds contained in fragrant         
pandan leaves extract and lemongrass stems 
extract were only able to kill 28-66% of Aedes 
aegypti larvae. 
 
The results obtained are not in line with the 
research which stated that fragrant pandan leaves 
(Pandanus amaryllifolius) with a concentration of 
15% with observation for 24 hours effectively 
killed 100% of Aedes aegypti larvae and 
lemongrass stems extract (Cimbopogon nardus 
linn. rendle) with concentrations of 50%                       
and 60% with observation for 24 hours effectively 
killed 100% of Aedes aegypti larvae                         
[3,4]. 
 

2. Physical environment measurements 
 
Based on Table 2, it can be seen that the results of 
temperature and pH measurements of water 
media. The result of the average temperature of 
the test media is 290C and the average pH of the 
test media is 5.86.  
 
Measurements of the physical environment that 
can affect the death of Aedes aegypti mosquito 
larvae include water media temperature, water 
media pH, room temperature and humidity. The 
average result of the research room temperature is 
290C and the average humidity of the research 
room is 74%. The results of measurements of the 
physical environment showed that the temperature 
of the water medium, pH of the water medium, 
room temperature and humidity according to 
physical conditions of larval habitat. 
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Table 1. The number of Aedes aegypti larvae that died in the treatment group for 24 hours 
 

Replication  Concentration   
10% 15% 20% 25% 

1 5 7 9 12 
2 6 7 8 10 
3 4 6 9 13 
4 5 8 10 13 
5 7 9 11 14 
6 7 10 13 17 

Average 5,6 7,8 10 13,1 
Percentage 28,3% 39,1% 50% 65,8% 

 

Table 2. The measurements of the physical environment for 24 hours 
 

Concentration Temperature  pH  
Control 290C 6 

10% 290C 6,3 
15% 290C 6 
20% 290C 5,6 
25% 290C 5,4 

Average 290C 5,86 

 
The death of Aedes aegypti larvae was caused by 
the administration of various concentrations of a 
mixture of fragrant pandan leaves extract 
(Pandanus amaryllifolius) and lemongrass stem 
(Cymbopogon nardus linn. Rendle). This can be 
seen from the results of measurements of physical 
environmental factors which can be said that the 
temperature of the water medium, pH of the water 
medium, room temperature, and humidity are not 
factors that can affect the mortality rate of Aedes 
aegypti larvae. 

 
3. Analysis of differences in the concentration 

of the mixture of fragrant pandan leaves 
extract (Pandanus Amaryllifolius) and 
lemongrass stems (Cymbopogon Nardus 
Linn. Rendle) 

 
Based on Table 3, means that there is a difference 
in the concentration of the mixture of fragrant 
pandan leaves extract (Pandanus Amaryllifolius) 
and lemongrass stems (Cymbopogon Nardus Linn. 
Rendle) on the mortality of Aedes aegypti larvae 
as a biolarvicide on the mortality of Aedes aegypti 
larvae for 24 hours (P=.000). 
 
Based on Table 4, the results can be seen that the 
results of the Post Hoc Mann Least Significance 
Difference test in the treatment for 24 hours it was 
found that each concentration had P = .000 < 
(.05), then H0 was rejected, which means there is a 

difference in concentration a mixture of extracts of 
fragrant pandan leaves (Pandanus amaryllifolius) 
and lemongrass stems (Cymbopogon nardus linn 
rendle) on the mortality of Aedes aegypti larvae. It 
means that there is a significant difference in the 
number of Aedes aegypti larvae mortality in 
various concentration groups of a mixture of 
fragrant pandan leaves extract (Pandanus 
amaryllifolius) and lemongrass stems 
(Cymbopogon nardus Linn. Rendle). 
 
The active compounds contained in a mixture of 
fragrant pandan leaves extract (Pandanus 
amaryllifolius) and lemongrass stem 
(Cymbopogon nardus Linn. Rendle), namely 
alkaloids, polyphenols, tannins, saponins, 
flavonoids, and essential oils caused the death of 
Aedes aegypti larvae. The larvicidal potency of 
fragrant pandan leaves extract at 4% concentration 
is equivalent to temephos [7]. Essential oils of 
lemongrass stem  have toxic influence to kill 
mosquito larvae because of the content in it [8,9]. 
The higher the concentration given, the more 
active compounds are received. The active 
compounds contained in a mixture of fragrant 
pandan leaves extract (Pandanus amaryllifolius) 
and lemongrass stems (Cymbopogon nardus Linn. 
Rendle) have larvicidal properties. Mixed of two 
essential oil plants are possible application in 
synergistic blend, develop new eco-fiendly, safe 
and effective herbal insecticides [10]. 
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Table 3. One Way Anova Test 
 

 Sum of Squares Df Mean Square F Sig. 
Between Groups 587.667 4 146.917 60.212 .000 
Within Groups 61.000 25 2.440   

Total 648.667 29    

 
Table 4. Post Hoc Least Significance Difference Test  
 

Consentration Sig. Result 
10 – 15 .024 There was a significant difference for larval mortality 
10 – 20 .000 There was a significant difference for larval mortality 
10 – 25 .000 There was a significant difference for larval mortality 
15 – 20 .024 There was a significant difference for larval mortality 
15 – 25 .000 There was a significant difference for larval mortality 
20 – 25 .002 There was a significant difference for larval mortality 

 
CONCLUSION 
 
The average mortality of Aedes aegypti larvae 
with a mixture of fragrant pandan leaves extract 
(Pandanus amaryllifolius) and lemongrass stems 
(Cymbopogon nardus Linn. Rendle) at 
concentrations of 10%, 15%, 20%, and 25%, 
respectively, was 28.3%, 39.1%, 50%, and 65.8% 
of the test larvae. A mixture of extracts of fragrant 
pandan leaves (Pandanus amaryllifolius) and 
lemongrass stems (Cymbopogon nardus Linn. 
Rendle) has been still not effective in killing all of 
Aedes aegypti larvae but potential as larvacide. 
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