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ABSTRACT

Background: In its life cycle Aedes aegypti larvae develop to become mosquito. Then the masquito deve-
lops to become vector of dengue haemorrhagic fever transmission. The life cycle of Aedes aegypti vector can
be interrupted by killing Aedes aegypti larvae. The killing of Aedes aegypti larvae has been undertaken by
fogging or abate powder administration. However, these methods can cause environmental pollution. Carica
papaya leaf has long been recognized to have the potential to become an effective and safe larvacide since it
contains papain enzyme. The effect of papain protease can kill Aedes aegypti larvae. This study aimed to de-
termine the effect of boiled Carica papaya leaf on death of Aedes aegypti larvae.

Subjects and Method: This was an analytic experimental study using randomized control trial design. The
study was conducted in Curup Tengah village, Bengkulu Province. Study sample included 36 water contai-
ners containing Aedes aegypti larvae. These containers were divided into 2 groups: papain enzyme group
and no papain enzyme (control) group. The data on the percentage of killed Aedes aegypti larvae were then
compared and tested by Chi Square test. The effect of Carica papaya leaf was indicated by Odds Ratio.
Results: Boiled Carica papaya leaf had an effect on the death of Aedes aegypti larvae. Carica papa-
ya leaf that was administered on the larvae increased the risk of death among Aedes aegypti larvae

four times as many (OR= 4.10; p= 0.043).

Conslusion: Carica papaya leaf is effective to increase the risk of death among Aedes aegypti larvae.
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BACKGROUND
When Aedes aegypti larvae are not obser-
ved, they will continue to develop into adult
mosquitoes. Mosquitoes containing Aedes
aegypti, can cause dengue hemorrhagic fe-
ver (DHF) in humans who are sucked in by
the mosquitoes.

DHEF is a health problem. DHF trans-
mission is determined by the presence of
Aedes aegypti larvae. An effective way to
cope with this disease is to break the life
cycle of dengue disease vectors by killing
the existence of Aedes aegypti larvae. The
killing of Aedes aegypti larvae has been un-
dertaken by fogging, abate powder adminis-
tration and so on that have side effects on
the environment.
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The author looked for a safe and effec-
tive natural larvicidal solution, because au-
thors saw the number of papaya plants
planted by residents in the yard. Papaya
plants contain many substances called pa-
pain. The effect of papain protease can kill
Aedes aegypti larvae. Papaya tree (Carica
papaya, Linn.) Familia (Cariccaceae). Pa-
paw (English), Pepaya (Indonesia), Gedang
(Sunda); Betik, Kates, Telogantung (Java)
(Luhung et al., 2017).

Papaya (Carica papaya) is an upright
and wet trunked plant. Papaya resembles
palm. Its flowers are white and the ripe
fruit is reddish yellow, tastes like a melon.
The height of the papaya tree can reach 8 to
10 meters with strong roots. This plant is
also cultivated in extensive gardens because
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the fruit is fresh and nutritious. Papaya pla-
nts contain many substances called the en-
zyme papain. The effect of papain protease
can kill Aedes aegypti larvae (Yoke, 2016).

This study aimed to determine the
effect of boiled Carica papaya leaf on death
of Aedes aegypti larvae in a water contai-
ner. The location of the study was in Curup
Tengah Village. Study sample included 36
water containers in the houses surveyed.
This was an observational study with cross-
sectional study design. The survey carried
out by using single larvae method.

The survey was conducted around the
yard of the residents of Batu Galing Village,
Curup Tengah Sub District. There were ma-
ny papaya plants. When the authors obser-
ved the water containers, some of them
were not closed. That was feared to be the
site of development of Aedes aegypti lar-
vae. The existence of Aedes aegypti larvae
is crucial for controlling the development of
Dengue Hemorrhagic Fever mosquitoes.
Aedes aegypti larvae can be used as an in-
dicator to determine larva free numbers in
an area. The use of boiled Carica papaya
leaf should be socialized to reduce the exis-
tence of Aedes aegypti larvae. Based on the
data, the authors did a study on “The Effect
of Boiled Carica Papaya Leaf on Death of
Aedes Aegypti Larvae”.

This study aimed to determine the
effect of boiled Carica papaya leaf on death
of Aedes aegypti larvae in a water con-
tainer.

SUBJECTS AND METHOD
1. Study Design
This quasi-experimental study was to deter-
mine whether the concentration of boiled
Carica papaya leaf was effective as a repel-
lent of Aedes aegypti larvae. This study
used randomized control trial design.
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2. Population and Sampling

The experiment was carried out with three
repetitions using the concentration of
boiling water from 3 papaya leaves mixed
with 50 ml of water. The location of the
study was conducted in the observation
room in October 2017. The study object was
Aedes aegypti larvae.

The materials and tools in this study
were stoves, gas, matches, pots, water, mea-
suring cups, papaya leaves, larva filters, pi-
pettes, flashlights, white plates and stop-
wach.

3. Data Analysis

Based on observations, the results of expe-
rimental trials used 50 ml of boiled water of
papaya leaves that had been cooled. 36
mosquito larvae were put into the concen-
tration of boiled papaya leaves. Then it was
observed for 5 minutes.

RESULTS

Based on the data in Table 1, it was found
that almost all, 34 (94.4%) of 36, Aedes ae-
gypti larvae (Ae) died in decoction of 50 ml
of papaya leaf water in under 2 minutes.

Based on Chi-square analysis values
obtained p= 0.004. This means that there
was a significant correlation between the
death of Aedes aegypti larvae with boiled
papaya leaves. OR value = 4.103 means the
effect of Carica papaya leaf that was admi-
nistered on the larvae increased the risk of
death among Aedes aegypti larvae (Ae)
4.10 times as many.

Based on the observations, the trial
results of boiled Carica papaya leaves with
the same formulation, caused a number of
different larvae deaths with the same time
span.
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Table 1. Effect of boiled Carica papaya leaf on the death of Aedes aegypti larvae

Administration of

The death of Aedes aegypti larvae

boiled carica Dead Total OR P
papaya leaves n % n % n %
Yes 34 94.4 2 5.5 36 100 4.10 0.043
No o o 36 100 36 100
DISCUSSION In line with the results of Rochmat's

Effect of boiled water Carica papaya
leaf on the death of Aedes aegypti
larvae

Almost all Aedes aegypti larvae, 34 out of
36, died in a 50 ml boiled water of Carica
papaya leaves in under 2 minutes.

This result was in accordance with the

result of a study conducted by Delli (2016)
that there was an effect of the administra-
tion of papaya leaf extract (Carica Papaya,
Linn) on the mortality of Aedes aegypti
Instra III larvae.

The study was also supported by a
study conducted by Anggia (2014) that pa-
paya leaf extract (Carica papaya L) had
potential as larvacide. The higher the con-
centration of extract given, the higher the
mortality of Aedes aegpti larvae instars III.

In line with the results of the study of
Eko et al. (2015), the seed and peel extracts
had a larvicidal activity against Aedes ae-
gypti. The seed extracts had a higher larvi-
cidal activity than peel extracts. This might
be due the effect of pyhtochemical constitu-
ent in extract such as flavonoid, alkaloid
and tannin. From this study indicate that
the aqueuous extracts of seed and peel of
Carica papaya showed potential larvicidal
activity for Aedes aegypti. Further studies
might be needed for the use of this extracts
for eco-friendly vector control programs es-
pecially for Aedes aegypti.

These results also agree with Adhityas
(2009) who wrote that natural ingredients
from the solution of papaya leaves (Carica
papaya) have an effect on Kkilling the Aedes
aegypti larvae Instar II.
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study (2017), there was a significant influ-
ence between lemongrass fragrant plants in
the presence of Aedes aegipty larvae in the
water container environment, with OR =
4.375.

In line with the results of Rasman’s
study (2015), the results showed that papa-
ya leaf extract, the first 15 minutes pulled
all the mosquitoes in a cage and there is no
death. At a concentration of 50% LCs0 is
reached after 45 minutes on average Aedes
aegypti dead reached 11 tails. LC50 at 60%
concentration is reached after 30 minutes
on average Aedes aegypti dead reached 16
tails. LC50 at 70% concentration is reached
after 30 minutes on average observation
Aedes aegypti dead reached 17 tails. This
mosquito smell the papaya extract contai-
ning bitter substances karpain an insectici-
de plant alkaloid that is not favored by mos-
quitoes. Alkoloid karpain has the characte-
ristics of safe neurotoxin when inhaled by
humans. As an insect neurotoxin exposure
to toxins is generally experiencing spasms
and paralysis before death. Papaya extract
is able to control the mosquito Aedes ae-
gypti with standard LC50. Concentrations
of 60% papaya extract more effective than a
concentration of 50% and 70%. It is recom-
mended to people to take advantage of
papaya leaf extract as an alternative vege-
table insecticide.

The authors agrees with the study
results of Enis (2000) that papaya leaf ex-
tract was effective as larvacide against Ano-
pheles Aconitus Donits mosquito, in Upaya
Pencegahan Penyakit Malaria di Daerah
Persawahan Desa Lalonggombu Kecama-
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tan Andolo Kabupaten Konawe Selatan
(Prevention of Malaria in the Rice Fields of
the Lalonggombu Village, Andolo Sub Dis-
trict, South Konawe Regency).

The result of Luhung et al. study
(2017) stated that papaya leaf extract lotion
effectively repeled Aedes Aegypti mosqui-
toes at a concentration of 30% because the
resistance was more than 90%. Patrysia
(2013) stated that papaya leaf extract has
the effect of being a larvacidal Culex sp
mosquito.

The author agreed with the study of
Wahyuning (2014) that papaya leaf extract
(Carica papaya L) was more efectively used
as larvacides, based on the size of LC 50
from papaya leaf extract (Carica papaya L)
for a period of 12 hours, 24 hours, 36 hours
and 48 hours, lower compared to the boiled
water of papaya leaves (Carica papaya L).

In line with the results of Malathi’s
(2015), Phytochemical screening of the
selected parts’ crude aqueous and ethanol
extracts indicated the presence of alkaloids,
carbohydrates, saponin, phenol, tannin,
flavones, coumarins, anthocyanin and fla-
vanoidswhich are known to posses medici-
nal and insect larvicidal properties. Lar-
vicidal effect of 2nd 4th instar larvae of
mosquito species Aedes aegypti have been
investigated for 24hrs with 1mg/ml concen-
tration of extracts of selected parts of Carica
papaya. The results clearly indicated that
there is a significant variation among the
aqueous and ethanol extracts of the selected
parts of the plant. The seed extracts are ob-
served as effective larvicide than other se-
lected parts of Carica papaya.

The author agrees with Rofirma
(2012) that the higher the concentration of
fragrant lemongrass juice, the better it was
used as a repellent. Deby (2015) showed
that papaya leaf extract (Carica Papaya
Linn) affects the mortality of Aedes aegypti
larvae.
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The results of this study can be con-
cluded that papaya plants contain many
papain enzyme. The effect of papain enzy-
me can kill Aedes aegypti larvae. It was
found that almost all 34 (94.4%) of 36
Aedes aegypti larvae (Ae) died in decoction
of 50 ml of papaya leaf water in under 2 mi-
nutes. There is a significant correlation bet-
ween the death of Aedes aegypti larvae with
boiled papaya leaves.

It is expected that the community play
an active role in combating Aedes aegypti
larvae, by getting used to boiling papaya le-
aves and pour it into water containers as
needed.
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