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Dengue Hemorrhagic Fever (DHF) is an endemic disease that causes high morbidity and
mortality rates. The prevalence of DHF in Indonesia (2018) reached 24.75 per 100,000,
and in South Kalimantan (2019) was 56.83 per 100,000 population. One of the efforts to
control dengue vectors is the use of larvicides. The purpose of this study was to deter-
mine the potential of Srigading Plants (Nyctanthes arbor-tristis) as Aedes aegypti larvae
as vectors of DHF in Wetlands. This study used a true experimental research design us-
ing the post-test-only controlled group design to determine the effectiveness of Srigad-
ing extract (Nyctanthes arbor-tristis) against the death of Aedes aegypti instar IV mos-
quito larvae. Based on the results, a significance value or p-value of 0.0001 < 0.05 was
obtained. It indicated a significant difference between the number of mosquito larvae
deaths and the concentration of Srigading extract given.

https://doi.org/10.15294/
kemas.v19i2.42719

Introduction

DHEF is a disease caused by a virus from
the Flaviviridae family transmitted through
mosquito bites (arthropod-borne viruses/
arbovirus), namely Aedes aegypti and Aedes
albopictus mosquitoes, and can cause mortality
if not seriously taken care of (Kurniawan et
al., 2017; Wang et al., 2020). DHF has clinical
manifestations of fever, and muscle or joint
pain, accompanied by leukopenia, rash,
lymphodenopathy, and thrombocytopenia
(Patel et al., 2018; Wang et al, 2020). The
serotypes DEN-1, DEN-2, DEN-3, and DEN-
4 are the cause of DHF transmitted by Aedes
aegypti and Aedes albopictus mosquitoes that
have been infected with the dengue virus (Yousaf
et al, 2018). DHF is transmitted through the
bite of female Aedes sp, where Aedes aegypti
is the main vector and Aedes albopictus is the
secondary vector in Indonesia. But for other
countries, such as Costa Rica, Aedes albopictus

is the main vector. DEN-1 virus can be found
only in sporadic and endemic areas (Wanti et
al., 2016). DEN-2 serotype is the highest and is
most often associated with severe cases (Faisal,
2018).

Globally, DHF is reported to range from
1-3 million cases, while the number of deaths
ranges from 2-4 thousand in the last decade
(Espinal et al., 2019). According to data from
the Ministry of Health of the Republic of
Indonesia, the prevalence of DHF in 2016 was
78.85 per 100,000 population. In 2017 and 2018,
it decreased to 26.1 per 100,000 population and
again to 24.75 per 100,000 (Bhalakiya, & Modi,
2019). The morbidity rate of DHF, according to
data from the Health Office of South Kalimantan
Province, in 2016 amounted to 106.21 per
100,000 population. Then, in 2017, there was
a decrease to 13.49 per 100,000 population but
increased again in 2018 by 47.91 and in 2019 by
56.83 per 100,000 population (Dinas Kesehatan
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Provinsi Kalimantan Selatan, 2020).

Vector control of DHF in Indonesia has
not yet reached the program target. The target
of the vector control program is 95%. The
indicator of the DHF vector control program
is the larva-free rate (ABJ). Nationally, AB]
in 2016 was 67.6%. In 2017, it decreased to
46.7%, and then again in 2018, which was
31.5% (Bhalakiya & Modji, 2019). Based on data
from the South Kalimantan Provincial Health
Office, ABJ from 2015 to 2019 fluctuated with
an increasing trend. The lowest ABJ in the five
years was in 2016 at 83.85%, and the highest
was in 2017 at 89.08%. The lower the ABJ or
below the program target means that the
mosquito density will be higher if the mosquito
density is high, it will be a threat to increase
the transmission of DHF in the future (Dinas
Kesehatan Provinsi Kalimantan Selatan, 2020).

Vector control of DHF can be done in
various ways, one of which is by temephos
(Fatimah & Hasmiwati, 2020). Temephos
is still part of the government’s program
for eradicating mosquito nests. Especially
the Aedes aegypti mosquito with 3M plus
(Minarti et al., 2021). Temephos usage for a
long time will cause negative impacts such as
environmental pollution and cause resistance
(Araujo et al.,, 2016). On the other hand, this
resistance results in ineffective vector control.
Reports of resistance to Aedes aegypti larvae
where administration of temephos can
harm humans by causing cancer in several
body parts (Lesmana et al., 2022). Another
chemical commonly used in the community is
fumigation or fogging, which targets the adult
Aedes aegypti mosquito. It also has the same
negative impact as temephos, especially in the
human lungs when inhaled directly. To reduce
this effect, efforts to use natural larvicides for
controlling Aedes Sp. larvae. In general, natural
larvicides are defined as pesticides with plant-
based ingredients (Bowman et al., 2016).

The World Health Organization (WHO)
recommends the development of natural
vector control that is environmentally friendly
because it will be safer for the environment and
human health (World Health Organization,
2020). Therefore, natural larvicidation efforts
continue to be developed from various plants
with potential as larvicides. Natural larvicides
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are obtained from secondary metabolites
that function as a means of self-defense from
attack and are known to be able to kill nuisance
organisms (Wahyuni, 2021). Indonesia is a
country that is rich in various types of plants.
One of these plants is the Srigading plant
(Nyctanthes arbor-tristis L). This plant usually
thrives on the islands of Java and Kalimantan as
an ornamental plant in tombs or graves. Apart
from being an ornamental plant, the Srigading
plant is also used as a medicinal plant. Srigading
contains high antioxidants. This Srigading plant
contains secondary metabolites, which include
saponins, tannins, terpenoids, and steroids
(Mandasari et al., 2016).

Saponins can cause cell damage, interfere
with metabolic processes, and damage the outer
protective barrier so that mosquito larvae will
lose a lot of fluids (Tlak Gajger & Dar, 2021).
Tannins can cause nutritional disturbances by
reducing the activity of digestive enzymes in
mosquito larvae (Nisrina, 2022). Terpenoids
function as disruptors of cell membranes and
tissues in mosquito larvae. Steroids function as
growth hormones that work to inhibit growth
by influencing skin turnover in mosquito
larvae (Doughari, 2015). So far as literature
searches have been carried out, there has been
no research on the effect of Srigading extract
(Nyctanthes arbor-tristis L) as a larvicide on
Aedes aegypti mosquito larvae. Therefore, it
is necessary to conduct research on Srigading
extract (Nyctanthes arbor-tristis L) as a natural
larvicide that can kill Aedes aegypti mosquito
larvae as the basis for this research.

Methods

This study used a true experimental
research design using the post-test-only
controlled group design to determine the
effectiveness of Srigading extract (Nyctanthes
arbor-tristis) against the death of Aedes aegypti
instar IV mosquito larvae. In this study, five
treatments were tested with concentrations of
448.5 ppm, 879 ppm, 1794 ppm, 3588 ppm, and
7176 ppm and using two controls (positive and
negative). In research, the selection of larval age
is an important activity. The age of mosquito
larvae is a very influential factor in the
resistance of the larvae to exposure to chemical
substances (Adnyana et al., 2021). The age range
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of 2-5 days is the best and is per the Guidelines
for Biological Insecticide Testing (Wahyuni,
2021). The longer the age of mosquito larvae,
the higher their resistance and the more mature
their physical condition (§engiil Demirak &
Canpolat, 2022). Therefore, the subjects in this
study were Aedes aegypti mosquito larvae instar
IV 5 days old and had signs of life such as active
movement. The fourth instar Aedes aegypti
mosquito larvae were obtained from the Center
for the Development and Research of Seasoned
Soil Disease Vectors, South Kalimantan.

The research materials used were
Srigading (Nyctanthes arbor-tristis), aquades,
70% ethanol, temephos, fish food, and Aedes
aegypti instar IV mosquito larvae, which were
colonized at the Entomology Laboratory of
the Lokalitbang Center for the Development
and Research of Spice Soil Disease Vector
Reservoirs, South Kalimantan. The Srigading
plant (Nyctanthes arbor-tristis) will be identified
at the Laboratory of the Faculty of Medicine,
University of Lambung Mangkurat Banjarbaru.
It is done to avoid errors in the selection of
plant species so that they can be accounted
for. Extracts of Srigading (Nyctanthes arbor-
tristis) were made by researchers Together with
laboratory analysts of Agricultural Industrial
Engineering (TIP) Faculty of Agriculture,
University of Lambung Mangkurat Banjarbaru
using the maceration method. Preparation

of stock solutions with One part per million
(ppm) is a concentration of 1 mg of solute 1000
ml, then to make a stock solution of 13,903.5
ppm is by weighing the extract 13,903.5 mg of
solute 1000 ml.

The results of the number of deaths of
Aedes aegypti mosquito larvae from seven
treatments were tabulated in tabular form.
The data were statistically analyzed using
a computer program. The normality test
was calculated using Shapiro-Wilk, and the
homogeneity test was calculated using Levene’s
test. If the data is normally distributed and
homogeneous, then the One Way ANOVA test
is carried out with post-Hoc Bonferroni. If the
data is not normally distributed, the Kruskal-
Wallis test is performed. If there is a difference
in Kruskal-Wallis, then it is continued with the
Mann-Whitney test. Determining the LC50
and LT50 values of Srigading Leaf extract was
carried out using probit analysis with a 95%
confidence level.

Results and Discussion

The concentration of Srigading leaf
extract (Nyctanthes arbor-tristis) in the
larvicidal test was 448.5 ppm, 879 ppm, 1794
ppm, 3588 ppm, 7176 ppm, aquadest as a
negative control and temephos as a positive
control, which was exposed to Aedes aegypti
larvae instar IV during 24 hours.

W24 Hours

Aedes aegypti larvae mortality (%)

negative 4485 ppm 879 ppm

control

e 100%
75%
i

1794 ppm

3588 ppm 7176 ppm positive

control

Figure 1. Effectiveness of Srigading Leaf Extract (Nyctanthes arbor-tristis) against fourth instar

Aedes aegypti larvae for 24 hours of exposure
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Figure 1 shows a graphic depiction of the
percentage of mortality of fourth instar Aedes
aegypti larvae after 24 hours of exposure to
Srigading leaf extract (Nyctanthes arbor-tristis).
In the negative control, there was no larval death
so there was no need to correct the calculation
of larval mortality using the Abbot formula. In
the positive control using 1% temephos there
was larval mortality with an average percentage
of 100%. There was an increase in the mortality

Table 1. ANOVA test results
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of Aedes aegypti larvae instar IV along with
the increasing concentration of Srigading leaf
extract (Nyctanthes arbor-tristis). The average
larval mortality at a concentration of 448.5 ppm
was 15%, at a concentration of 879 ppm was
31%, at a concentration of 3588 ppm was 56%,
at a concentration of 1794 ppm was 75% and
at a concentration of 7176 ppm, Aedes aegypti
larvae mortality was 94%.

Sum of Squares df Mean Square F Sig.

Between Groups 1937.333 5 387.467 149.987 .000

Within Groups 46.500 18 2.583

Total 1983.833 23

Source: Primary Data, 2021
Table 2. LSD post-hoc test results

Consentration p-value Meaning

Negative Control With 448,5 ppm 0,203 Not significant
With 897 ppm 0,828 Not significant
With 1794 ppm 1,000 Not significant
With 3588 ppm 0,0001 Significant
Positive Control 0,0001 Significant

448,5 ppm Negative Control 0,203 Not significant
With 897 ppm 0,286 Not significant
With 1794 ppm 0,203 Not significant
With 3588 pm 0,002 Significant
Positive Control 0,0001 Significant

897 ppm Negative Control 0,828 Not significant
With 448,5 ppm 0,286 Not significant
With 1794 ppm 0,828 Not significant
With 3588 ppm 0,0001 Significant
Positive Control 0,0001 Significant

1794 ppm Negative Control 1,000 Not significant
With 448,5 ppm 0,203 Not significant
With 897 ppm 0,828 Not significant
With 3588 ppm 0,0001 Significant
Positive Control 0,0001 Significant

3588 ppm Negative Control 0,0001 Significant
With 448,5 ppm 0,002 Significant
With 897 ppm 0,0001 Significant
With 1794 ppm 0,0001 Significant
Positive Control 0,0001 Significant

Positive Control Negative Control 0,0001 Significant
With 448,5 ppm 0,0001 Significant
With 897 ppm 0,0001 Significant
With 1794 ppm 0,0001 Significant
With 3588 ppm 0,0001 Significant

Source: Primary Data, 2021
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Based on Table 1, the mortality of
Aedes aegypty larvae using the one-way
ANOVA test obtained a significance value
or p-value of 0.0001 <0.05, which indicates a
significant difference between the number of
mosquito larvae deaths and the concentration
of Srigading extract given. Then, a post-hoc
Least Signification Difference (LSD) test was
carried out to determine the location of the
difference in the average larval mortality at
each concentration and used as a reference
in determining whether the average of the
two treatment concentrations was statistically
different or not, so that the concentration could
be determined, which has larvicidal activity.

Based on the one-way ANOVA test,
a significance value or p-value was 0.0001
< 0.05. It indicated a significant difference
between the number of mosquito larvae deaths
and the concentration of Srigading extract
given. Based on the post-hoc test using LSD,
there was a significant difference between the
Srigading extract and the control group. The
comparison between the negative control and
the concentration was found at 3588 ppm.
At that concentration, there was a significant
difference. It can be seen from the p-value or
the significance value of 0.0001 compared to the
value of <0.05. From these results, we concluded
that there is one concentration of Srigading leaf
extract (Nycthanthesarbor-tritis) withlarvicidal
activity. Then, for the comparison between the
positive control with concentrations of 448.5
ppm, 897 ppm, 1794 ppm, and 3588 ppm had
the same significance value or p-value, namely
0.0001 with a value of <0.05, which means there
is a significant difference. So, we concluded
that at concentrations of 448.5 ppm, 897 ppm,
1794 ppm, and 3588 ppm, it does not have the
same effectiveness as 1% temephos. The average
percentage of Aedes aegypti larvae mortality
was not affected by increasing concentration,
so the higher concentration of Srigading leaf
extract did not affect the mortality of the test
larvae.

Death of Aedes aegypti larvae occurred
after treatment in the form of Srigading
(Nycthanthes arbor-tritis) leaf extract. It
was due to the larvicidal effect of Srigading
(Nycthanthes arbor-tritis) leaves  which
contain secondary metabolites. The secondary
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metabolites contained in Srigading consist
of alkaloids, flavonoids, saponins, tannins,
and triterpenoids (Bhalakiya & Modi, 2019).
Alkaloid secondary metabolites are one
of a group of compounds found in most
types of plants. The way alkaloids work as
insecticides is by inhibiting the activity of the
acetylcholinesterase enzyme (Zaynab et al.,
2018). This compound works by stimulating the
endocrine glands to secrete juvenile hormones.
The increase can cause metamorphosis failure
in mosquito larvae, resulting in abnormal death.
In addition, in inhibiting cell mitosis, alkaloids
can synergize with triterpenoid compounds
(Khameneh et al., 2019).

The secondary metabolites of flavonoids
are compounds that can damage the cytoplasmic
membrane, cause cell leakage, and turn off
the enzyme system (Jogawat et al., 2021). It,
of course, can result in phospholipids being
unable to maintain the shape of the cytoplasmic
membrane itself until it eventually bursts, and
the larvae themselves will die (Tlak Gajger &
Dar, 2021). Saponin secondary metabolites are
compounds that work by lowering the surface
tension on the mucous membrane of the larval
digestive tract. It will inhibit the rate of nutrient
absorption by the larvae. In addition, saponins
have another effect, namely destroying the
chitin layer on the surface of the larvae so that
the extract can easily enter the body of the
larvae (Rohmah et al., 2020). The secondary
metabolites of tannins are polyphenolic
compounds that work by causing astringency
in plant parts that can enter mosquito larvae
through the body wall, causing disturbances in
the larval muscles (Suryani et al., 2020). As a
result, the larvae will experience weakness in
the muscles of movement, so the movement
of the larvae will slow down. In addition to
entering through the body wall, tannins can
enter through the digestive tract of the larvae.
They can cause protein absorption interference
in the larvae’s intestines by reducing the activity
of digestive enzymes and food absorption
so that the larvae will experience nutritional
deficiencies and can cause death (Yusuf et al.,
2020). Triterpenoid secondary metabolites
are compounds that work by remembering
free sterols in digestion where sterols act as
precursors of the hormone ecdysone so a



decrease in the number of free sterols will
disrupt the process of skin turnover in insects.
In addition, these compounds can cause a
decrease in the activity of digestive enzymes
and affect the process of food absorption
(Bhalakiya & Modi, 2019). Determining the
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LC50 and LC90 values from the ethanol extract
of Srigading leaves (Nyctanthes arbor-tristis)
was performed using Probit Analysis with a
95% confidence level. Probit analysis for LC50
and LC90 can be seen in Table 3 as follows

Table 3. LC50 and LC90 values from the results of probit analysis of Srigading leaf ethanol extract
(Nyctanthes arbor-tristis) against IV instar Aedes aegypti larvae after 24 hours

Mortality (%) Estimate (%) Confidence Level Confidence Interval
(%) Lower Limit Upper Limit
50 2.527 95 -9.649 3.507
90 5.460 95 4.389 20.775

Source: Primary Data, 2021

Based on Table 3, the results of the Probit
analysis on the mortality rate of Aedes aegypti
larvae obtained an LC50 value of 2.527%. It
indicates that a concentration of 2.527% within
24 hours can kill 50% of the test larvae. While
the obtained LC90 value of 5.460%. It shows that
a concentration of 5.460% within 24 hours can
kill 90% of the test larvae. Based on the results
of the Probit analysis in Table 3, the 24-hour
LC50 value of Srigading leaf ethanol extract
(Nyctanthes arbor-tristis) on the mortality of
Aedes aegypti mosquito larvae was obtained at
a concentration of 2.527%, which means that
at a concentration of 2.527% ethanol extract of
Srigading leaves (Nyctanthes arbor-tristis) ) was
able to kill 50% of Aedes aegypti larvae which
were exposed for 24 hours, so it can be stated
that the ethanol extract of Srigading leaves
(Nyctanthes arbor-tristis) was effective against
Aedes aegypti mosquito larvae with an LC50
value at 24 hours. While the 24-hour LC90
value of the ethanol extract of Srigading leaves
(Nyctanthes arbor-tristis) on the mortality of
Aedes aegypti mosquito larvae was obtained at
a concentration of 5.460%, which means that at
a concentration of 5.460% the ethanol extract of
Srigading leaves (Nyctanthes arbor-tristis) was
able to kill 90% of Aedes larvae. aegypti which
was exposed for 24 hours, so it can be stated
that the ethanol extract of Srigading leaves
(Nyctanthes arbor-tristis) was effective against
Aedes aegypti mosquito larvae with an LC90
value at 24 hours.

The results of this study showed that
the ethanol extract of the leaves of Srigading
(Nyctanthes arbor-tristis) had larvicidal
activity against the larvae of the Aedes aegypti

mosquito. However, according to previous
studies, it is said that an extract of natural
ingredients is effective as a pesticide if the LC50
is not more than 1000 ppm (0.1%). The LC50
value of the ethanol extract of Srigading leaves
(Nyctanthes arbor-tristis) obtained was 2.527%
or 25.270 ppm (conversion 1% = 10000 ppm),
so it can be concluded that the ethanol extract
of Srigading leaves (Nyctanthes arbor-tristis)
still has high killing power, less against Aedes
aegypti larvae. It may be caused by the form of
the extract, which is still in the form of crude
extract or not in the form of pure compounds,
so it is necessary to purify the compounds
before they can be used as larvicides to obtain
more optimal results.

The ethanol extract of Srigading leaves
(Nyctanthes  arbor-tristis) has larvicidal
activity against Aedes aegypti mosquito larvae.
Although the ability of Srigading leaf ethanol
extract (Nyctanthes arbor-tristis) was still under
positive control (temephos 1%), the ability
of Srigading leaf ethanol extract (Nyctanthes
arbor-tristis) could cause mortality of Aedes
aegypti mosquito larvae, which was able to kill
50% of Aedes aegypti larvae exposed for 24
hours with a concentration of 2.527%. It makes
Srigading leaves (Nyctanthes arbor-tristis)
have the potential to be used as biolarvicides
and are relatively safer for the environment
and not persistent. In contrast, temephos 1%
has the potential to cause pollution and the
occurrence of resistance in larvae if not using
the appropriate dose.

Conclusion

Srigading  leaf

extract (Nyctanthes
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arbor-tristis) has the effect of larvacide Aedes
aegypti instar IV at a concentration of 448.5
ppm, 879 ppm, 3588 ppm, 1794 ppm, and at a
concentration of 7176 ppm has the equivalent
effectiveness of 1% temephos. The discovery of
natural ingredients from the Srigading plant
(Nyctanthes arbor-tristis L), which functions
as a natural larvicide, will help the community
to carry out 3M activities in overcoming the
problem of DHF outbreak, especially for rural
areas that are difficult to get access to buy abate
powder.
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