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 The dengue virus is spread by the Aedes aegypti mosquito. In 
Indonesia, dengue hemorrhagic fever (DHF) still has a relatively 
high morbidity and fatality rate. Therefore, initiatives are required to 
reduce the incidence by controlling mosquito populations, using 
natural larvicides as one method. Ylang-ylang flower (Cananga 
odorata) is among the vegetation that may be used as larvicides 
because it contains flavonoids, saponins, tannins, linalool, and 
eugenol. This study aims to investigate the impact of administering 
ylang-ylang flower extract (Cananga odorata) as larvae of Aedes 
aegypti mosquito instar III. This work used a post-test only control 
group experiment conducted in a laboratory experimental at the 
Entomology Laboratory of the Institute of Tropical Disease (ITD) 
Airlangga University. There were six research groups used in this 
study, namely negative control, the control using ylang-ylang flower 
extract concentration with 0,1%; 0,75%; 1,5%; 2,25%, and 3%. The 
data analysis using larval samples were obtained from the Institute 
of Tropical Disease (ITD) Airlangga University. According to the 
analysis, a level of 3% the highest average mortality or death of 
larvae was 100%, and the lowest average death of larvae at a 
concentration of 0,1% was 3,75%. The Kruskal-Wallis test findings 
revealed substantial variations (p<0.05) in each group, and the Mann 
Whitney U post hoc test revealed a substantial variations in 
concentrations of 0,1% with 0,75%; 1,5%; 2,25%; 3% and 
concentrations between 0,75% to 1,5%, 2,25%, and 3%. Considering 
the findings of the study, it can be determined that the ylang-ylang's 
flower extract (Cananga odorata) has an influence as a natural 
larvicide of Aedes aegypti mosquitoes instar III. 
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INTRODUCTION  
Dengue Hemorrhagic Fever (DHF) is defined as a form of disease acute which has clinical 
symptoms of bleeding, causing shock and even death (Fagbami & Onoja, 2018; Harapan et al., 
2019; Leowattana & Leowattana, 2021). The dominant vector of dengue fever that occurs in the 
region of Indonesia is the Aedes aegypti mosquito, except in areas at altitudes reaching 1 km above 
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sea level (Adnyana & Surya, 2023; Kurnia & Suryawan, 2019; Weerasinghe & Medagama, 2019). 
However, until now, the vaccine for dengue fever has not yet been innovated and causes the 
handling of this problem still focus on vector control (Pramadani et al., 2020). Various prevention 
programs to control dengue fever have been carried out, but the number of cases continues to 
increase every year (Arfan et al., 2022; Lestari et al., 2019). Thus, it can be said that dengue fever 
has quite high morbidity and mortality rates in Indonesia (Ciptono et al., 2021).  

According to data from the World Health Organization (WHO), the incidence of dengue 
fever infections reaches around 50 – 100 million a year. In 2019, around 40% of the world's 
population, by 2.5 billion people, had homes in areas at high risk of transmission of dengue fever 
infection (CDC, 2020). According to WHO data for 2020, the Asian region leads all other tropical 
and subtropical regions in dengue cases. In 2018, there were 280,552 cases found throughout 
Southeast Asia. The East Java Provincial Health Service reported that 1,220 dengue fever patients 
were found in East Java, with 21 mortalities, most aged between 5 and 14 years in 2022. Surabaya 
has contributed to the number of dengue fever cases in 2022 amounting to 178 cases, with the 
highest peak in February during the transition period (Sulistiawati & Bilqis Inayatillah, 2023).  

Chemical control, biological agents, environmental management, and PSN eradication can 
all be utilized to combat dengue, especially Aedes aegypti. Chemical control using synthetic 
pesticides that eliminate adult mosquito vectors and mosquito larvae/larvae is a common control 
method used today. Temephos (Abate) is a form of insecticide used to control mosquito larvae that 
transmit dengue fever (Indonesian Ministry of Health, 2020). According to the World Health 
Organization (WHO), chemical larvicides are the best choice when vector and disease control 
present a high risk at certain times and in places where disease may occur. The use of chemical 
larvicides and other larvicides also has disadvantages. In addition, repeated exposure to chemicals 
can cause water exposed to pesticide residues, especially drinking water, to become dangerous as it 
has been contaminated (United States Environmental Protection Agency, 2001).  

Indonesia stands out among nations for its rich array of plant species, many of which offer 
diverse benefits. One notable example is the ylang-ylang flower (Cananga odorata), recognized for 
its potential as a natural pesticide. Saponins work by remodeling cell membranes and disrupting 
metabolism in larvae and resulting in death of larvae (Ishak et al., 2019). Flavonoids processes their 
way into larval system passes through respiratory tissue, which causes disruption of energy 
metabolism and results in the larvae being unable to breathe again. Linalool and geraniol are 
recognized to stimulate motor nerves and increase sensory nerve activity, resulting in paralysis 
and seizures in larvae (Rahmayanti et al., 2016).  The results showed that citronella extract was 
effective in killing 50% of the population of test larvae with LC50 values at a concentration of 
36.48% and the time needed to kill 50% of the population of test larvae was 10,450 hours (Makkiah 
et al., 2019). The results of other research show that flower extract can be a lavaricide (Berliani et 
al., 2021). Apart from that, neem leaves are also effective (Nur I et al., 2019). This research is 
different from previous research, this research aims to analyze it more deeply regarding the 
influence of administering ylang-ylang flower extract as larvicide for Aedes aegypti mosquitoes 
instar III. 

RESEARCH METHOD  
This analysis used a laboratory experimental experiment (Sugiyono, 2020; Widarsa et al., 2022) 
conducted at the Institute of Entomology Laboratory Tropical Disease Airlangga University 
Surabaya. Research employed true experimental design with post-test only control group design. 
Selected populations were from Aedes aegypti mosquito instar III larvae aged 5-7 days obtained at 
the Entomology Laboratory of the Institute of Tropical Disease Airlangga University Surabaya. 
Total samples were analyzed through 20 test larvae by per-experimental group. In this study, 6 
(six) groups were used (5 treatments + 1 negative control) and there were as many as four 
repetitions. For each treatment and repetition, 20 finished larvae were required accumulation of 
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larvae Aedes aegypti and was used on analysis 20 individuals x 6 groups x 4 repetitions = 480 larvae. 
Sampling of Aedes potential to be used as a control group and treatment group sample. This 
observation was started in July 2023. Ylang ylang flower extract (Cananga odorata) had been 
produced using the maceration method then was divided into 5 (five) concentrations according to 
research, namely concentrations of 0,1%; 0,75%; 1,5%; 2,25%, and 3% (Nurdianti, 2016). The data 
obtained were analyzed using SPSS software. Analysis of Kolmogorov-Smirnov applied in the 
normality test because the sample size was more than 50, and the Lavene test was used in the 
homogeneity of variance test. The statistical test applied in this study was one-way ANOVA. If the 
results did not qualify within the parameters, then the statistical test was Kruskal Wallis. 

RESULTS AND DISCUSSIONS 
The actual test used concentration levels that have been determined through preliminary tests. 
There were 6 treatment groups with 20 larvae in each group in this stage. The concentration levels 
used were negative control, 0,5%; 1,5%; 3%; 5%; and 10%. 

 
Table 1 Preliminary test of the influence of administering ylang ylang flower extract  

(Cananga odorata) on the death of Aedes aegypti Instar III mosquito larvae 
Rate Extract 
Flower Memories (%) 

Amount Larvae 
Tested 

Mortality 

Control negative 20 0 

0.5% 20 11 

1.5% 20 19 

3% 20 20 

5% 20 20 

10% 20 20 

 
The results of the following preliminary tests show that as many as 11 larvae died when 

administering 0,5% concentration, 19 larvae died at 1,5% concentration, and 20 larvae died at 
concentrations of 3%, 5%, and 10%. 

Probit Analysis Test Result 

LC50 and LC95 probit analysis tests were carried out to determine the dose concentration 
levels applied in the preliminary test. The following are the results of the probit analysis test: 
 

Table 2. LC50 and LC95 probit analysis test results 
95% Confidence Limits for Dose 

Probability Estimate Lower Bound Upper Bound 
0.50 0.097 0.599 0.144 
0.95 1.309 1.025 1.934 

 
The results of the probit analysis test show that the accumulated LC50 is 0,097%, the lowest 

dose is 0,559%, and the highest is 0,144%. Meanwhile, the LC95 value is 1,309%, the lowest dose is 
1,025%, and the highest is 1,934%. 

Actual Test Results  

In the actual test of 6 groups, each group containing 20 Aedes aegypti mosquito instar III 
larvae with 4 replications. This group was divided according to Different levels that are negative 
control, including 0,1%; 0,75%; 1,5%; 2,25%; and 3%. Before the actual test was carried out, all Aedes 
aegypti mosquito instar III larvae were fasted 1 day and put it in a glass filled with extract 
according to the specified concentration. After 24 hours, the glass filled with extract was observed. 
The following graph shows the average number of larval deaths. 
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Figure 1. Average death of Aedes aegypti mosquito instar III larvae in replications 1 to 4 

 
The percentage of instar III Aedes aegypti larvae during replication 1 to 4 administered 

ylang ylang (Cananga odorata) flower extract had a different average for each group as shown in 
Figure 1. In the negative control, there were no dead larvae so the average death was 0%. At a 
concentration of 0,1%, the average larval death is 3,75%. At a concentration of 0,75%, the average 
larval death is 86,25%. At concentrations of 1,5% and 2,25, there was a similar average larval death 
by 98,76%. At a concentration of 3%, all larvae died so that the larval death is 100%. 

Statistical Analysis Results 
The aim of this experiment was to determine the concentration of ylang ylang flower 

extract (Cananga odorata), which had the most influence in Aedes aegypti instar III mosquito 
larvicide. This is necessary to calculate larval death at each concentration of ylang ylang (Cananga 
odorata) flower extract used. Several statistical tests were carried out to find out this analysis. 

Results Test Normality Death of Aedes aegypti Larvae 
 Two classifications of normality analysis are available in the form of analysis Kolmogorov- 
Smirnov if the sample is > 50 as well analysis Shapiro-Wilk if the sample is < 50. In this observation, 
the Shapiro -Wilk test was used because there were < 50 treatment groups. If p > 0.05, it is 
concluded that the data is considered normally distributed. 
 

Table 3 Shapiro-wilk normality test results 
Rate Shapiro-Wilk 

Mortality 
Average 

Sig . 

K(-) 0% . 
0,1% 3,75% 0.272 

0,75% 86,25% 0.272 
1,5% 98,75% 0.001 

2,25% 98,75% 0 . 0 01 
3% 100% . 

  
 The following Shapiro-Wilk test results identified a significance value in the 0,1% and 
0,75% concentration groups because of P (0.272). Whereas in the negative control, 1,5%; 2,25%; and 
3% concentration groups, the data were not normally distributed (p<0.05). Therefore, it is 
necessary to continue non-parametric analysis, namely Kruskal-Wallis because the data does not 
meet parametric requirements.  
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Results Test of Kruskal-Wallis Death in Aedes aegypti Larvae 

To compare the mean larval death in the experimental groups, the Kruskal-Wallis test was 
used because the data from the study were not qualified parametric test indicators. The number of 
groups is more than 2 and the test was carried out once or post-test only. Analysis results by 
Kruskal-Wallis is presented in Table 4 . Data is stated to be significant if P <0,05. 
 

Table 4. Kruskal-wallis test results 
Rate Average Mortality 

K (-) 0% 
0,1% 3,75% 

0,75% 86,25% 
1,5% 98,75% 

2,25% 98,75% 
3% 100% 

Kruskal Asymp Sig. 
Wallis 0.001 

 
  The Kruskal-Wallis test above show that, there is a difference in the average death of instar 
III Aedes aegypti larvae per year based on the concentration of ylang-ylang flower extract (Cananga 
odorata) group. So that it is able to determine levels how much different is in significance for each 
group. Then, analysis is required for post-hoc Mann-Whitney U. 

Results Test of Post-Hoc Mann Whitney U 
Analysis of Post-hoc Mann Whitney U was used to determine which parts had significant 

differences. This test was carried out because in the previous test, namely the Kruskal-Wallis test, 
P<0.05 was achieved or there was an imbalance in the average death of Aedes aegypti mosquito 
instar III larvae in each group. 
 

Table 5Post-Hoc Mann Whitney U test results 
Concentration K (-) 0,1% 0,75% 1,5% 2,25% 3% 

K (-) - 0.131 0.013 0.011 0.011 0.008 
0.1%  - 0.019 0.017 0.017 0.013 

0.75%   - 0.017 0.017 0.013 
1.5%    - 1,000 0.317 

2.25%     - 0.317 
3%      - 

 
Information: 
     : Significantly different (P<0,05) 
 
     : Not significantly different (P>0,05) 
 
  
 Mann Whitney U post-hoc technique observations in Table 5 concluded that were significantly 
different (P<0.05) when concentration groups 0.75%, 1.5%, 2.25%, 3%. At concentrations between 
0.1% and 0.75%, 1.5%, 2.25%, 3%, P<0.05 was obtained. As well as concentrations between 0.75% 
and 1.5%, 2.25% and 3%, P<0.05 was also obtained. 

Discussion 
Description of Actual Test Results 

The results of the analyses carried out in this experiment identified that there were 
differences in larval death rates based on the amount of concentration of ylang ylang extract 
applied. The highest larval death rate reached 100% when 3% ylang-ylang flower extract was 
administered, while the lowest larval death rate reached 3,75% when 0,1% ylang-ylang flower 
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extract was applied. Meanwhile, at concentrations of 1,5% and 2,25%, there was a similar average 
of 98,75%. This identifies that the concentration of ylang ylang flower extract and larval death are 
directly proportional because more metabolite substances, such as flavonoids, saponins, 
polyphenols, linaool, and geraniol enter the larval body. The results show that the higher the level 
of ylang-ylang flower applied to the larvae, the higher the level of larval death as the larvae are no 
longer able to neutralize secondary metabolites that enter their bodies (Ariani, 2015).  
 Based on WHO provisions, mosquito residue due to the use of insecticides on a surface is 
identified efficient if possible destroys ≥70% of mosquitoes. This statement is in line with the 
results of the research above that administering a concentration of 3% ylang ylang flowers to 
mosquito larvae caused mosquito death to increase to 100%. Based on research conducted by 
Septya Lailly Rachmah (2017), it was stated that the death of Aedes aegypti mosquito larvae caused 
by the active ingredients in ylang ylang flowers, namely essential oils by linalool content (11,28%) 
to main ingredient, geraniol (3.89%). Linalool and geraniol can increase the sensitivity of the larva's 
sensory nerves and cause motor nerve stimulation in the form of convulsive and paralytic effects 
on larvae. Based on the results of phytochemical analysis of ethanol extract of ylang-ylang flowers 
applied by Aisyah et al (2014).  
 Based on experiments researched by Novi, using ethanol extract of cassava leaves, saponin, 
flavonoid, and tannin compounds were obtained. This research used levels of 0;5%; 1%; 1,5%; 2,5%; 
3%, and 3,5% Aedes aegypti mosquito larvicide. It was found that the average death at a 
concentration of 0,5% was 15,2%. At a concentration of 3,5% it reached an average death of 100%. 
These results prove the higher levels of secondary metabolites consumed by larvae, the higher it is 
accumulation of dead larvae. 

Statistical Analysis Results 

 Based on obtaining statistical analysis by applying Kruskal-Wallis analysis that P=0,001 
which means P<0,05. From these results, it is stated that ylang ylang flowers (Cananga odorata) are 
efficient in Aedes aegypti mosquito instar III larvicide. 
 According to previous observations by Al Mushof & Syamsi (2021) carried out in Bandung 
using ylang ylang flower extract as a larvicide Aedes aegypti with levels of 0,02%; 0,04%; and 0,06%, 
the average death rate was 20%, 60%, and 100%. 
 In a similar study, administering ylang ylang flower extract and bandotan leaves as 
larvicide for the Aedes aegypti mosquito by Indarti found that p<0,05, with concentrations of 1g/l, 
2g/l, 3g/l, and 4g/l with the highest death at 4g /l, namely 22 out of 25 larvae died (Amilah, 2012).  
 Differences in each research result were caused by several factors, such as the solvent and 
the extract preparation method used. This experiment applied the maceration method using the 
cold principle for extraction because it utilized simple tools and processes. In addition, the 
maceration method can also prevent the growth of bacteria and fungi in the extract. This method 
used 96% ethanol solvent, which has a high enough polarity level so that it can optimally attract 
metabolite compounds found in plants, such as flavonoids, saponins, and polyphenols (Sogandi & 
Gunarto, 2020).  
 Moreover, in the research conducted by Fikri et al. (2020), it explained that beside being 
caused by the concentration of ylang-ylang flower extract, the death of mosquito larvae was also 
influenced by the time of exposure to the ylang-ylang flower extract. In his research, the results 
obtained were that the level of effectiveness in killing half of the mosquito larvae was at a 
concentration of 80% with observations for 72 hours. 

Post Hoc Mann Whitney U Test Results 
 In addition to using statistical analysis through analysis Kruskal-Wallis, observation also 
applied analysis Post Hoc Mann Whitney U. This analysis was conducted because the results of the 
Kruskal-Wallis test stated that H1 was accepted. Acquisition Post Hoc test identified that there were 
significant differences in the groups between levels of 0.1% and 0,75%; 1,5%; 2,25%; and 3%, which 
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means that there was an influence on the administration of ylang-ylang flower extract for use as a 
larvicide and in the groups between 0,75% with 1,5%; 2,25%; and 3%. As a result, it can be 
interpreted that the best level can be used as a larvicide for the Aedes aegypti mosquito are 1,5%; 
2,25%; and 3% in accordance with the Commission (2012). This states that utilization larvicides are 
considered effective in causing Larval death is 90-100%. 
 According to research by Naufal et al. (2021) who compared ylang ylang flower extract 
and long eggplant fruit as Culex mosquito larvicide, they found that the most effective 
concentration was 20%, and the lowest concentration was 3%. Meanwhile, according to research by 
Rahmina & Agoes (2014), which used ylang ylang bark extract via analysis post hoc Mann Whitney 
U found that a concentration of 0,20% was efficient applied for Aedes aegypti larvicide. 

CONCLUSION  
Administering levels of 0,5%; 0,75%; 1,5%; 2,25%; and 3% ylang ylang flower extract (Cananga 
odorata) has an influence as a larvicide for the Aedes aegypti mosquito instar III. Further observation 
is required through Use only one active ingredient on ylang ylang flower extract (Cananga odorata) 
as larvicide Aedes aegypti. For further analysis research, different concentrations of active 
substances were applied to analyze how to remove the dark green color caused by the maceration 
process of making ylang ylang flower extract (Cananga odorata) so that it does not produce bias. The 
limitation of this research is that it is limited to one extract only. Future research can carry out 
research by adding other extracts. 
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