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Abstract: After the earthquake that occurred on the island of Lombok during 
August 2018 malaria appeared again. The purpose of this study was to 
determine malaria infection and control of Anopheles sp with Rambutan 
leaves. The research method uses analytical observation for malaria 
infection and an experimental with completely randomized design for 
Anopheles sp. control using natural ingredients, namely rambutan leaves . 
The population and sample were suspected malaria and Anopheles sp larvae 
in the working area of the Penimbung Public Health Center in West Lombok 
District affected by the earthquake. Results of malaria examination studies 
with RDT/malaria sticks 13% positive for malaria, whereas microscopically 
25% positive for malaria. Laboratory test results with rambutan leaf soaking 
concentrations of 1%, 3%, 6%, 9% and 12% were obtained the higher the 
concentration the more effective the killing power against larvae of 
Anopheles sp, with LC50 12.353% and LC90 19.666%. Field test results no larvae 
in the cupak with the soaking of rambutan leaves. Conclusion, 25% of the 
population affected by the earthquake were infected with malaria, the most 
common being plasmodium falciparum, soaking rambutan leaves is 
effective for controlling Malaria vectors in laboratorium and fields. 
 

Keywords:  Anopheles sp; Malaria; Rambutan Leaves 

  

Introduction  
 

Malaria continues to cause unacceptably high levels 
of disease and death. According to the latest report, there 
were an estimated 229 million cases and 409.000 deaths 
globally in 2019 (WHO, 2021). WHO continues to 
unequivocally support the goal of malaria eradication. 
The world can achieve the health-related Sustainable 
Development Goals and eradicate malaria (World 
Health Organization, 2020). 

As regards malaria in Indonesia, 10.7 million 
people live in moderate to high endemic areas, namely 
Papua, West Papua, and East Nusa Tenggara. Of 514 
districts/cities in Indonesia, in 2017, 266 (52%) were 
malaria-free, 172 (33%) were low endemic, 37 (7%) were 
moderate endemic, and 39 (8%) were high endemic 
areas. The Indonesia Government, notably the Ministry 

of Health (MoH), make an advance in malaria 
eliminating efforts envisaged to be succeeded in 2030.  

In 2016, malaria had been eliminated in 247 
districts/cities, from the target of 245 districts/cities. 
According to the result of malaria evaluation monitoring 
in district in West Nusa Tenggara on March 28th-31st, 
2016, districts where malaria had not been eliminated 
agreed that the period of 2018-2019 was the target year 
of the certification of malaria elimination in all West 
Nusa Tenggara districts/cities, covering Lombok Barat. 

In 2018 there were a series of earthquakes on 
Lombok Island. An earthquake is a sudden release of 
seismic wave energy. Lombok Island is an active seismic 
zone that has the potential to experience earthquakes 
tectonik because of its proximity to two earthquake 
prone areas in the south and north. the light damage 
dominated in East Lombok Districts, the moderate 
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damage is on Mataram City and it dominated in West 
Lombok Districts. The heavy damage present in the 
most parts of West Lombok Districts. Historically,  
Lombok  Island  has  been  12  destructive  and  
significant earthquakes inperiod of 1979 –2018. 
Therefore, the island is  in  an  earthquake-prone region. 
The hazard factor is one of the key factors in assessing 
risk. The main earthquake Mw 6.90 (05/08/2018) had 
the most magnitude and could significantly contribute 
to the appearance of seismic anomalies (Bunaga et al., 
2022; Kanata et al., 2024; Ridwan et al., 2021). 

And yet, as the post effect of earthquakes in 
Lombok in August 2018, malaria reappeared and 
afflicted several areas, particularly in Lombok Barat. 
Hence, on September 12th, 2018, the Lombok Barat local 
government declared the status of Extraordinary Case 
(KLB) of malaria in its regions. There were reportedly 
137 people, encompassing infants and pregnant women, 
who had been transmitted with malaria (Rachmawati, 
2018). MoH RI argued that refugee areas, principally 
Bukit Tinggi Gunung Sari, in Lombok Barat West Nusa 
Tenggara were malaria endemic. Some case controlling 
efforts made were immediate malaria medicine 
administration after a diagnose, epidemiological 
investigation, Mass Blood Survey (MBS), household 
contact check, insecticide-treated mosquito net 
provision, and antimosquito (repellent) administration. 

Vector control is a vital component of malaria 
prevention, control and elimination strategies because it 
can be highly effective in providing personal protection 
and/or reducing disease transmission. The regular 
application of biological or chemical insecticides to 
water bodies (larviciding) was recommended as a 
supplementary intervention in areas where high 
coverage with a core intervention has been achieved 
(OMS, 2019).  

The use of synthetic insecticides including 
organophosphates, carbamates, and pyrethroids has to 
be regulated given that the development of insecticide 
resistance is widespread.  There is concern regarding the 
damage to the environment and effects on non-target 
organisms. The limitations of traditional insecticide-
based strategies, particularly the development of 
insecticide resistance, have resulted in significant efforts 
to develop alternative eco-friendly methods (Benelli et 
al., 2016; Liu, 2015; Naqqash et al., 2016; Ranson & 
Lissenden, 2016) 

 A diversity of plants have been reported with 
insecticidal compounds and the use of products of plants 
origin to control mosquito larvae has been shown to be 
an exciting alternative to traditional methods of larval 
controlling, as they are not associated with the problems 
(Khader et al., 2018) . Some medicinal plants contain 
aromatic essential oils and compounds that can act as 

mosquito repellents and larvicides. These essential oils 
and compounds are usually produced by plants for 
protection against microorganisms and other harmful 
organisms (Astuti et al., 2023; Neelawala et al., 2019). 
The discovery of insecticidal activity of phytotoxins 
present in Asteraceae species has stimulated the search 
for new plant-derived insecticides (Tarwish et al., 2017). 

Research result on larvicidal potentials of three 
indigenous plants (Calotropis gigantean fruits, 
Aframomum melegueta fruits and Blighia sapida seeds) 
against Malaria vector Anopheles gambiae L.  Aframomum 
melegueta was the most potent plant (Aina et al., 2021). A 
review of the literature in the last five years showed 52 
compounds had been tested for mosquito larvicidal 
activity against malaria mosquitoes. Most of the studies 
were focused on plants (70%), followed by bacteria 
(17%) and then fungi (13%) (Milugo et al., 2021). 

Rambutan leaves (Nephelium lappaceum L.) contain 
tannin compounds, saponins. Saponins are destroying 
red blood cells through the reaction of hemolysin, are 
toxic to cold-blooded animals, including cold-blooded 
insects, one of the insects that often interfere with human 
life is mosquitoes (Fajriansyah, 2019). 

Due to the Extraordinary Case status of Malaria in 
2018 in post-earthquake shelters in Lombok Barat, 
specifically in Penimbung Community Health Center, it 
is critical for conducting studies of malaria infection and 
Anopheles sp. control using natural medicinal 
ingredients. Lombok Barat is rich in such ingredients, 
e.g., rambutan plants, which can be used as a larvicide. 
 

Method  
 

Research methods with analytical observational 
research design for malaria infection and experiments to 
test the effectiveness of the killing power of rambutan 
leaves in the laboratory and field in controlling Anopheles 
sp. The population and sample were suspected malaria 
and Anopheles sp larvae in the working area of the 
Penimbung Public Health Center in West Lombok 
District affected by the earthquake. Descriptive analysis 
of malaria infection research results.  The effectiveness 
test of rambutan leaf soak in the laboratory with Probit 
analysis. Field test of larvicide effectiveness using 
soaked rambutan leaves with descriptive analysis. 
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Figure 1. Research flow 

 
Clinical Malaria Survey and Diagnosis 

A clinical malaria survey was conducted in 
earthquake-affected malaria endemic areas close to 
Penimbung Community Health Center Lombok Barat. It 
was executed using data from Penimbung Community 
Health Center and interviews to determine research 
subjects, who were patients with suspected malaria, by 
criteria.  

Malaria diagnosis was performed on patients with 
suspected malaria in earthquake-affected malaria-
endemic areas close to Penimbung Community Health 
Center Lombok Barat using a malaria stick (rapid 
diagnostic test). Further confirmed by microscopic 
examination at the Penimbung Community Health 
Center Laboratory. 
 
Collection, identification and rearing Anopheles sp 

Anopheles sp. breeding places in earthquake-

affected malaria-endemic areas close to Penimbung 
Community Health Center Lombok Barat were 
surveyed to find malaria transmission sources. 
Collection of eggs and larvae Anopheles sp from cupak 
(palm sugar molds) people’s house.  Both the eggs and the 
larvae were rearing and identification in Research and 
Development Installation General Hospital West Nusa 
Tenggara Province. 

 
Collected Rambutan leaves and identified 

Rambutan leaves were collected from working 
area of Penimbung Community Health Center Lombok 
Barat and identified at advance Biology laboratory, 
Faculty of Math and Science, Mataram University.  
 

Rambutan leaf soak and extracts  
 Rambutan leaf soak or Rambutan leaf infusion 

were made by soaking fresh leaves in jars of tap water.  
Each jar were filled with 1 liter of tap water. Fresh 
rambutan leaves were weighed according to 
concentration Rambutan leaf soak that has been 
determined before cutting into small pieces and put into 
each jar (1%, 3%, 6%, 9% and 12%). 

Rambutan leaf extract as a positive control with an 
effective concentration of 0.8% were made in the 
Analytic laboratory of Universitas Mataram using a 
maceration method (Asiah et al., 2009). Rambutan leaves 
were dried at room temperature (28˚- 29˚ C) for 2 days 
(48 hours) then made simplicia to get 100 grams of 
simplicia.Rambutan leaf simplicia was soaked in 1 L 96% 
ethanol solution for 3 days then filtered through filter 
paper. The residue was macerated once again then the 
filtrate was concentrated again with a rotary evaporator 
at a temperature of 40˚C (Abubakar & Haque, 2020). 
 
Bioassay of Rambutan leaf soak 

Twenty five active third instar larvae of the 
Anopheles sp were transferred into test bowl containing 
100 ml fresh water and 1 ml from each graded 
concentrations Rambutan leaf soak was added.  Negatif 
control was tap water without any addition. After 24 
hour exposure, larval mortality was recorded. Five 
replications to acquire LC50 and LC90 (Waldetensai, 
2019). Probit Analysis was carried out using the SPSS 
program. 
 
Field Test on the Larvicidal Effectiveness   

The field test on larvicidal effectiveness of 
rambutan leaf extracts was conducted in the breeding 
places of Anopheles sp., namely cupak (palm sugar 
molds) soaking sites. The field test was carried out by 
soaking 12 rambutan leaves which were estimated to 
weigh 12 grams in a small bucket that was given two 
liters of water with two cups. Then the bucket was 

observed for 7 days according to the mosquito life cycle  
 

Result and Discussion 
 

The malaria infection diagnosis was performed 
after the clinical malaria survey to collect data in areas 
surrounding Penimbung Community Health Center, 
which were two earthquake-affected malaria-endemic 
villages, i.e., Bukit Tinggi and Penimbung. The diagnosis 
targets were 100 patients with fever (≥ 40oC). The 
diagnosis result is shown in Tables 1. 

The malaria diagnosis was undertaken using the 
RDT method with a malaria stick and the microscopic 
method with thick smears and drops. A difference of 
12% in the diagnosis result was figured out especially in 
Pl falciparum identification. 
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The Anopheles sp. control test using a natural 
ingredient, namely rambutan leaf soak, was carried out 
using laboratory and field tests.  The result of Anopheles 
sp. control laboratory test using rambutan leaf soak was 
exhibited in Table 2. 

 
Table 1. The Post-earthquake Malaria Diagnosis Result 

Test Method Test Result qty % 
Positive Negative 

qty % qty % 

RDT  13 
(Pf=8, 
Pv=2, 

Mix=3)  

13 
 

87 87 100 100 

Microcopic 25 
(Pf=20, 

Pv=2, 
Mix=3) 

25 75 75 100 100 

 

The laboratory result test of Anopheles sp. control 
using rambutan leaf soak indicated that the higher the 
concentration, the higher the larva mortality mean. The 
probit analysis result manifested that concentrations of 
rambutan leaf extracts had an effect on the Anopheles sp. 
larva mortality mean at a significance value of 0.000 < α 
0.05. It also pointed out a Lethal Concentration 50 of 
12.353% and LC 90 of 19.666%. 

The field test, carried out by soaking rambutan 
leaves into cupak, presented neither Anopheles sp. eggs 
nor larvas. Malaria is an acute fever disease, whose 
symptoms appear in 10-15 days after a non-immune 
individual is bitten by an infected mosquito. Early 
symptoms of malaria, i.e., fever, dizziness, and chills, are 
mild and hence unidentifiable. If not treated within 24 
hours, P. falciparum malaria might develop into a fatal 
severe disease (Anam et al., 2019).  

 

Table 2. Test Result of Anopheles sp. Control Using      Rambutan Leaf soak 

Concentration/Treatmen % 
Replication Larva mortality mean 

1 2 3 4 5 quantity % 

1 1 1 2 0 0 0.8 3.2 
3 3 1 4 2 2 1.4 5.6 
6 4 2 2 3 2 1.6 6.4 
9 3 3 3 2 4 3 12 
12 16 15 14 15 15 15 60 
Control (+) 25 25 25 25 25 25 100 
Control (-) 0 0 0 0 0 0 0 

 

 
Figure 2. Graphic of Test Result of Anopheles sp. Control 

Using Rambutan Leaf soak 

 
Anopheles  mosquitoes  are prevalent vectors  in 

several  regions  in  Indonesia. Factors related to the life 
cycle influence the transmission potential of the malaria 
vector Anopheles sp. Mosquito vectors transmit 
pathogens during the incubation period and needs 
blood feeding. So the vector capacity of mosquitoes 
depends on increasing the number of mosquito bites 
(Iacovidou et al., 2022; Izzatinnisa & Utami, 2020). 

Natural disasters, such as earthquakes, tsunamis, 
and typhoons, may breed increased incidents of 
communicable diseases. For example, earthquakes 
frequently bring about conditions of a dramatic increase 

in insects, nuisance, and diseases, covering malaria. The 
1983 earthquake in Ecuador increased the incidence of 
malaria by seven times. 61 malaria cases occurred in 

November 2010-February 2011 after an earthquake with 
the force of 7.0 magnitude of the Richter scale shook 
Leogane Haiti. In addition, of 255 patients with similar 
fever, 76 (29.8%) were diagnosed with Plasmodium 
falciparum (Feng et al., 2016). 

An earthquake disaster is an event that causes 
various damage and loss of life. Lombok Barat, one of 
the districts in West Nusa Tenggara, suffered from 

severe impacts, namely collapsed buildings, due to non-
stop earthquakes which shook Lombok in 2018 (Amin et 
al., 2022). The incident re-brought malaria infections into 
existence, even Lombok Barat was declared for an 
Extraordinary Case status when there were reportedly 
137 malaria-infected residents, encompassing infants 
and pregnant women (Rachmawati, 2018). 

As shown in data from Penimbung Community 
Health Center in Penimbung, one of the impacted 
villages in Lombok Barat, in 2018, there were 8,933 
clinical malaria cases. 754 cases were declared positive, 
and most cases came about in Bukit Tinggi.    

The malaria diagnosis in 100 research subjects in 
Penimbung Community Health Center using the RDT 
method showcased 13 positive patients (13%): eight 
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patients with Pl. falciparum, two patients with Pl. vivax, 
and three patients with mixed Pl. falciparum and Pl. 
vivax. Moreover, the microscopic test, which is 
considered the gold standard for the diagnosis of 
malaria, demonstrated 25 positive patients (25%): 20 
patients with Pl. falciparum, two patients with Pl. vivax, 
and three patients with mixed Pl. falciparum and Pl. 
vivax. 

According to the malaria sequence, API (Annual 
Parasite Incidence), the figure of 25% or 2.5% belongs to 
the middle incidence area. In 2014-2016, Lombok Barat 
had an API of < 1/100 populations, which boosted the 
urgency of the manifestation of 2018 malaria elimination 
in the district. Malaria elimination is aimed at desisting 
local malaria transmission within a certain geographical 
area. Accordingly, there may be still malaria cases in a 
certain area but they are imported cases. The infected 
mosquitos might still be around, and hence health 
workers, the government, and the community should 
remain vigilant to avert another transmission. 

The survey of Anopheles sp. breeding places in Bukit 
Tinggi Lombok Barat demonstrated broods located 
around community residences, especially in untreated 
cupak (a cut bamboo to mold palm sugar) soaking sites. 
Rivers or springs where Anopheles sp. might breed were 
deep located in forests and ravines.  

Malaria vectors that breed in the hills or forests are 
An.balabacensis, An.bancrofti, An.punculatus, and 
An.umbrosus. Whereas for coastal areas or river basins, 
the types of malaria vectors found are An. flavirostris, 
An.koliensis, An.ludlowi, An.minimus, An.punctulatus, 
An.parangensis, An.sundaicus, and 
An.subpictusAnopheles vagus was the most abundant 
species found in both inland and mountain. The species 
of Anopheles captured per hour in the inland and 
mountain were A. vagus and A. Nigerrimus, 
respectively. The diversity index of Anopheles spp in the 
inland (H=1.32) was higher than in the mountain (0.53) 
(Rahayu et al., 2023; Udin et al., 2016)  

Results study Flatie B.T and Munshea A., the odds 
of malaria infection in individuals who had poor 
knowledge and poor practice were 26.93 and 13.09 times 
higher, respectively, as compared to individuals who 
were knowledgeable and had good practice towards 
malaria. Health education which is aimed at raising 
community's awareness about the disease is necessary  
(Flatie & Munshea, 2021). 

 Study literature show there are several factors that 
most dominantly influence the incidence of malaria in 
Indonesia, as follows : the use of mosquito nets, the 
existence of breeding places, the habit of going out of the 
house night, and use of mosquito repellent  (Yayank & 
Raharjo, 2021). The distribution of malaria cases was 
random, while the distribution of Anopheles larvae was 

dispersed. Buffering zone >1000 m from the breeding 
site indicated that it does not have the potential in 
malaria transmission due to malaria patients were at a 
long distance from the breeding site of Anopheles spp. 
and flight distance of Anopheles spp. not exceeding 1000 
m (Tampubolon et al., 2023). 

Result research environmental and behavioral 
factors affecting malaria cases in high endemic area of 
Central Java: a geographic information system analysis, 
there was no correlation between weather factors and 
malaria incidence. There was a correlation between the 
presence of larval breeding habitat, the condition of the 
wall of the house and the habit of going out at night with 
the incidence of malaria (Nababan et al., 2018). 

Chief malaria control efforts are to identify the 
patients as early as possible and to treat them 
immediately. Also, we have to control the vector, which 
is Anopheles sp., by installing an insecticide-treated 
mosquito net and applying antimosquito lotion as a 
larvicide (Rahmawati et al., 2023). The research results 
showed that there was a larvicidal effect of brewing 
clove leaves (Syzygium aromaticum L.) on the mortality 
of Anopheles sp mosquito larvae, where the effective 
concentration was 6% and had an LC50 value in killing 
Anopheles sp larvae of 0.89% (Sapulette et al., 2019). 
Research result that male breadfruit powder 
concentrations of 0.5, 1, 1.5, 2, 4, and 6% had a 
biolarvicidal effect causing mortality of Anopheles sp. 
mosquito larvae with an effective concentration of 6% 
(97.2% mortality), of which 50% mortality ( LC50) of 
Anopheles sp. occurred at a concentration of male 
breadfruit pollen at a concentration of 3.95% 
(Moniharapon et al., 2023). 

There is a need to minimize environmental impact 
and effect on non-target organisms has spurred interest 
in the development of eco-friendly larvicides of natural 
origin. The use of insecticides of plant origins may serve 
as a suitable alternative to chemical insecticides in the 
future with their characteristic relative safety, 
degradability, and abundance in many areas of the 
world (Aina et al., 2021; Febri et al., 2024; Milugo et al., 
2021; Mustaming, 2022; Utami & Cahyati, 2017) 

Rambutan leaves (Nephelium lappaceum L.) contain 
tannin compounds, saponins. Saponins are destroying 
red blood cells through the reaction of hemolysin, are 
toxic to cold-blooded animals, including cold-blooded 
insects, like mosquitoes that live around humans 
(Tatontos et al., 2022). The results of research on the 
effect of rambutan leaf extract (Nephelium lappaceum 
L.) on the death of Aedes aegypti mosquito larvae are very 
effective at concentrations of 5%, 10% and 15% 
(Fajriansyah, 2019). The results of research on the use of 
rambutan leaf extract on the death of Culex 
quinquefasciatus larvae were very effective, at 
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concentrations of 0.025%, 0.05%, 0.1%, 0.2%, 0.4%, and 
0.8% respectively with results of 77%, 86%, 87%, 95% 
,98%,and 100% (Dwi et al., 2014) 

The results of this study, larvacide rambutan leaf 
soak was effective in the laboratory and in the field. 
Rambutan leaf, besides tannin, also contain flavonoids 
and saponins functioning as larvicides. 

In Lombok Barat, notably around Penimbung 
Community Health Center, we can find a large number 
of rambutan trees, whose leaves may be used to control 
malaria vectors. People can maintain the environment to 
prevent the transmission of malaria by always cleaning 
the bucket where to soak the cupak and add rambutan 
leaves.  
 

Conclusion  
 

Fifty five percent of the population affected by the 
earthquake were infected with malaria, the most 
common being plasmodium falciparum, soaking 
rambutan leaves is effective for controlling Malaria 
vectors in laboratorium and fields.   
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