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Intrsduction
Mosquitoes ore very lmportont insects, con couse some deodlg dlseoses in humons such os mo-
lorio, encepholitis, gellow fever, dengue, dengue hemorrhogic fever OBD), filoriosts qnd orbovi-
rus, especiqllu Aedes aeggpti: Mosquito control progmms uslng grouing ch€mlcol lnsecticides
widelg used bg soci€tg todog such os organophosphotes, orgonochlorides ond corbomotes hqve
provoked resistonce to mosquitoes ond coused enuironm€ntol domoge ond biologicol sgstems.2-3

therefore lorvosides need to be developed nofurollg friendlg, sofe ond inorpensivq one of which
is the mojo plont(Aegle narmelol.

Aegle nameloc(L) Correo known os Boel or Bilvq belonging to the fomilg Rutoceoe, hos medici-
nol propertfes ond ls wldelg used In Indio. In oddition, Aegle namelosis olso found in Indio,
Burmo, Bonglodesh, lhollond ond Indo-Chhaa Severol studles hove been conducted on Aqle
narmelos, including some compounds such os olkoloids, terpenoid$ phenglproponoids, tonnins,
ond corotenoids. While the leoues of Aegle normelos contoin 1-siCosterol, oegelin, lupeol, routine,
monn€sinin, p-sitosterol, flovones, glgcoside$ oisopentengl holfordiol, mormeline ond
phengletlgl cinnomomides. Limonene (82.4%) is the roin constituent of Aqle narmelosleauq
ond chqrocteristic morkers for the idsntificotion of Aqle ramelos oil somples.' Rsseorch con-
ducted bg Doss (2014) using the three plonts ertroct ogoinst Cu. quinquefaxiatus lorvog re-
ported thot Aqle narmelosleoves ore quite effectiue os vegetoble lorvocids.o Bosed on the
obove bockground, o studg wos conducted to see if mojo leof pooder could kill Ae. aqgptilor-
voe when comoored temeohos 1% with multllevel doses

Result
Flgure ! Averoge nofttllLg groph of Ae. deggptl
Ioruoe trdtnerd gro{rp of mro leof pwder
ulth corcer*rotlon of shotlfled obsruatton 2rf

houB. Different letten Indlmto a dgntflcant
diffsece (D <)-05)

Flgure 2. Aueroge m'!.^lltg gmph d Ae aaggpti
loruae group of podercd leof treotnent then
ulth concffitratlon of ltrotlfied bosd on tlm
of obsMtlon

Methud

Figure of Aedes aeggpti loruqe coloniroiior! ronging frcm instqr lqrvoe I, II ond m I IV on cleon woter
medio ond fed wlth flsh food

tigure treotnent of mojo leof
pouder uith groded dosoge
(0.5X; 1X; 1.5%; 2A;2,5%; 9%

ond obserued nortolitg ofter
24 hrure to detemlne the ef-
fectlve dose. And used 1% te-
mephor pouder os d positive
control.

Iunulusion
Mortotitg of Ae. aeggptilorvae on temephos 1% ond 3% mojo leof pourder is 100%. The effec-
tiue dose of mojo leof powder (Aqle namelod wos 2.43%.
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Sari MP and Susilowati RP. Larvacide Effication Test of Maja.

LARVACIDE EFFICATION TEST OF MAJA (Aegle Mormelos'1
LEAVES POWDER ON Aedes aegypti

Monica Puspa Sarir, Rina Priastini Susilowati2

rDepartement of Parasitologi, Faculty of Medicine, Krida Wacana Christian
University Jakarta

2Departement of Biology, Faculty of Medicine, Krida Wacana Christian University
Jakarta

E-mail Correspondence: monica.puspasari@ukrida.ac.id

ABSTRACT : Aedes aegtpti is a vector control that mostly done today is still not
satisfactory, one of which is because of the use of chemical pesticides. Continuous use of
chemical pesticides can interfere with health and cause resistance to mosquito species.
Therefore, in this research to develop natural larvacide that is environmentally friendly and
biodegradable (easy to decompose in environment). Indonesia is one tropical country rich in
various herbs, one of which is the maja plant(Aegle Marmelos). The objective of this study
was to observe the leaves of maja as a killing power of maja leaf powder with the dose of le.
aeglpti larvae mortality compared with temephos l0% powder treatment as chemical
larvacide. This study was an experimental study using a completely randomized design with
treatment consisting of positive control of temephos I o/o , negative control (without exposure)
and maja leaf powder as much as 6 concentrations (0.5%, lyo, | .5o/o,2 %:2.5% and 3%) with
4 repetitions. This research was conducted in research laboratory of FK Ukrida with
population of instar larvae lll/lV of Ae. aegtpti counted 25 lawae per replication. The results
obtained LC5e value of 0.63%o and LCee of 2.43%o. Based on One Way Anova test result,.4e.
aeglpti larvae mortality percentage on exposure temephos loZ reach 100% as in exposure of
maja leaf powder concentration 2.5Yo and 3%o. lt can be concluded that effective maja leaf
powder concentration killed Ae. aegtpti /arvae was 2.43%.

Keywords: maja leaves, larvacide, Ae. aegtpti,LC5s

INTRODUCTION
Mosquitoes are very irnportant

insects, can cause some deadly diseases in
humans such ns malaria, encephalitis,
yellow fever, dengue, dengue hemonhagic
fever (DBD), filariasis and arbovirus,

especiafly Aedes aegtpti.t Ae. aeg,,pti is a
major vector of dengue and dengue,
spread over tropical and subtropical areas,
endemic to more than 100 countries and
threatens the health of 2.5 billion
p"ople.2'3 Therefore it is important to

control mosquitoes in order to prevent
mosquito-bome diseases and improving

public health.a 
s Mosquito control

programs using growing chemical
insecticides widely used by society today
such AS organophosphates.
organochlorides and carbamates have
provoked resistance to mosquitoes and

caused environmental damage and

biological ,yste*r.6-lo Therefore
larvasides need to be developed naturally
friendly, safe and inexpensive, one ol
which is the maja plant (Aegle marmelos).

Aegle marmelos (L) Correa
known as Bael or Bilva, belonging to the

family Rutaceae, has medicinal propenies
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and is widely used in India. In addition,
Aegle marmelos is also found in India,
Burma,, Bangladesh, Thailand and lndo-
China.""' In Indonesia, the maja plant is
known as maja, a shrub, consisting of
leaves, roots, bark, seeds and fruit
houses. The skin of the green fruit is the
size of a volleyball, has a hard shell skin.
with leaves slightly wider, alternating and
alternating, borne alone or in groups,
consisting of 3-5 oval, pointed, shallow, 4-
l0 cm long, 2-5 cm wide, terminal with
long leaf stalk.l3'la Several studies have
been conducted on Aegle marmelos,
including some compounds such as
alkaloids, terpenoids, phenylpropanoids,
tannins, and carotenoids. While the leaves
of Aegle marmelos contain y-sitosterol,
aegelin, lupeol, routine, marmesinin, B-sitosterol, flavones, glycosides,
oisopentenyl halfordiol, marmeline and
phenylethyl cinnamamides. Limonene
(82.4%) is the main constituent of Aegte
marmelos leaves and characteristic
markers for the identification of Aesle
marmelos oil samples.la In addition, the
leaves also contain tannins which are
bitter-tasting compounds, reacting with
proteins, amino acids and alkaloids
containing many hydroxyl groups and
carboxyl groups to form strong bonding
complexes with proteins and other
macromolecules such that it tastes bitter
and is not favored by insects that become
pests in plants.'' In addition the workings
of saponins and alkaloids as abdominal
toxins and inhibit the action of the enzyme
cololesterase in larvae, the workings of
flavonoids as respiratory toxins and
polyphenols as abdominal toxins causing
death of larvae. Research conducted by
Dass (2014) using the three plants extra;t
against Cu. quinquefasciatus larvae,
reported that Aegle marmelos leaves are
quite effective as vegetable larvacids.ls
Based on the above background, a study
was conducted to see if rnaja leaf powder
could kill Ae. aeglpti larvae when

compared temephos lYo with multilevel
doses.

RESEARCH METHODS
This study was an experimental

study using a complete randomized design
(RAL) with treatment consisting of
positive control of temephos lo%. negative
control (no exposure) and maja leaf
powder uts rnuch as 6 concentrations
(0.5%, l%, 1.5 o/o: 2Yo: 2.5oh and 3o/o)
with 4 repetitions.

This research was conducted in
research laboratory of FK Ukrida with
population of instar larvae llllly Ae.
aeg,tpti of 25 larvae per replication. The
study was conducted from June to
September 201 7.

The population used was instar
larvae lll Ae. aegtpti obtained from the
rearing of Ae. aeg/pti egg from Unit
Kajian Pengendalian Hama pemukiman
(UKPHP) IPB. Based on WHO reference.
the sample used was 25 larvae per
replication, with repetition counted 1
times with 6 concentrations. oositive
control of temephos l%o and negative
control (without exposure), resulting in
total larvae of 800 larvae.

The powder used is rrraja leaf
(Aegle marmelos). Dry maja leaves
blended and then weighed with
concentrations of 0.005 grams. 0.01
grams, 0.015 grams, 0.02 grams and then
put into 100 ml aquadest each to obtain
concentration of 0.5%o, l%. 1.5%. 2 %,
2.5%o and 3o/o.

Ae. aeg,,pti egg is placed into a
plastic tub containing water for the
maintenance of larvae. Eggs will harch
into larvae in l-2 days. The larvae will
develop 3-5 days from stage I larvae to
stage IIl. During its developrnent larvae
are fed fish pellets. When the larvae have
reached stage lll, the larvae are transferred
into plastic cups containing maja leaf
powder (Aegle marmelos) with a titrated
dose and temephos lo/o.then observed the
death of the number of Ae. aegtpri larvae
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in minutes 15, 30, 45,60, 120, 180,240,
300, 360, and 1440. After that a probit test

is done by calculating LCso and LCes.
Data obtained from this study

were calculated using one-way anova
analysis and continued with the smallest
real difference test (LSD) when there was
a signifi cant difference.

RESULTS AND DISCUSSION
In the study, there are some

confounding variables that can affect the
results of research such as media
temperature and pH media. Therefore, the
temperature of the media should be

measured and controlled by placing the
test media in the room so that the
temperature is stable. While the pH of the
media should be measured to determine
the pH changes in the media due to the
addition of maja leaf powder. The results
of temperature and pH measurements
during the study can be seen in Figure l.

The result of temperature
measurement from beginning to end of
research during 24 hour observation, got
temperature on stable test medium that is

26oC. It can be concluded that the

temperature of each test medium does not
affect the gowth of the larvae because it
is included in the optimum temperature
criterion for the .growth of Ae. aeg/pti
larvae is 25-35oC.'o If there is a difference
in the number of deaths of Ae. aeg/pti
larvae between the test media, then the
difference is not caused by the
temperature of the test media.

The pH measurement during
observation 24 showed that the pH of the
control group was 7.0, which is a normal
water pH, whereas the addition of maja
leaf powder on the test medium with
various concentrations resulted in the
addition of acidity of the pH of the test
medium ie 6.0-6.8. Howeyer. this does not
affect the death of Ae. aeg,tpti larvae
because of Ae. aegtpti lawae can grow in
the pH range from 6.0 to 7.0. If there is a

difference in the number of deaths of Ae.
aeg/pti larvae with various test media,
then the difference is not caused by pH on
test media.

To break the transmission chain
by vector, one of the methods used is to
kif l the larvae using temephos l%.
Temephos l% is a chemical larvacide
group of organic phosphate compounds
which, if used continuously, can cause
resistance to mosquito species. In
addition, this larvicide has a working
mechanism by inhibiting cholinesterase
enzyme, causing disruption to ner\ e

activity due to accretion of acetycholine
on nerye endings. Temephos binds to the
cholinesterase enzyme and is destroyed
resulting in continuous contractions,
seizures, and eventually the larvae

d'e,17'l8.lt is therefore necessary to
develop natural larvacides which are
larvacides made from plants that have a
toxic content to insects at the larval stage.
It is hoped that the use of this natural
larvacide, one of which maja (Aegle
marmelos') has no adverse environmental,
human, and insect resistance. The maja
plant (Aegle marmelos) is one of the most

important medicinal plants in lndia.lq2()
Maja leaves are considered to be one part
of the plant with the highest bioactive
compound content ,nynthesized as

secondary metabolites.""''' This research

uses maja leaf powder because of some
the compounds therein are thought to have
a kilfing force against lhe Ae. aeglpti
larvae and expected this maja leaf powder
can be used and made by housewife as an

altemative temephos 1%. The study
started with negative control, positive
control using temephos l% and maja leaf
powder with concentration of stratified
and then observed in minutes to 15, 30,
45, 60, and 1440. Death of Ae. aegtpti
larvae can be seen in Fieures 2 and 3.
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Figure | ' Mean temperature and pH of live mediu m of Ae. oegtpti larvae during treatment

Figure 2' Average mortality graph of Ae. aegtpti larvae treatment group of maja leaf powder with concentration of
stratified observation 24 hours. Different letters indicate a significant difference (p <0.05)
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Figure 3. Average mortality graph of Ae. aeg/pti lawae group of powdered leaf treatment then with
concentration of stratified based on time of observation

concentration of 2.43Yo. Thus it can be
said that the effective concentration of
maja leaf powder to kill Ae. aegtpti lawae
is 2.43o/o. Unlike the case with temephos
lo/o in the 60th minute alone is very
effective at all in killing le. aegtpti
larvae. The dose of temephos used is I o%,

which is the effective dose corresponding
to WHO.

The data were analyzed using
one-way Anova with p value <0.05,
meaning there was significant difference
between the number of dead larvae
between the treatment groups. The test
was continued with the smallest
significant difference test and the result
CONCLUSION

Mortality of Ae. aegtpli larvae on
temephos loh and 3o/o maja leaf powder is

was a significant difference between the
temephos I & with the 0.5% leaf powder
group; lYo; 1.5%o: 2o/o and 2,5oh, but not
significant with 3Yo leaf powder group.

Based on percentage mortality of
Ae. aegtpti larvae it can be tested probit to
obtain the optimal dose of maja leaf
powder in the form of lethal concentration
value. The value of LC56 treatrnent of
maja leaf powder was 0.63% and LCe6
was2.43oh.

100%. The effective dose of maja leaf
powder (Aegle marmelos) was 2.43o/o.
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