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ABSTRACT

Objective: Virus control was pressed to terminate transmission chain by reducing mosquito populations. One effective alternative was biological
control vector using plant extracts. The purpose of this study was to assess the lethal concentration median (LC,,) and effective time to kill the larvae.

Methods: Aloe vera leaf washed with water, then envy transverse with a thickness and dried in a drying cupboard. Further, the prepare to percolation
A. vera leaf extract was characterized liquid extract the next in the freeze dryer. Enter 25 larvae into each glass of research that has been mixed A. vera
leaf extract with various concentrations: 20 ppm; 40 ppm; 60 ppm; 80 ppm; and 100 ppm, negative control (water) and abate® (1 ppm) as a positive
control. Further, to observe the number of dead larvae in the studied glass at 180, 360, 1440, and 2880 min.

Results: A probit analysis was used to determine concentrations in killing larvae. A. vera leaf extract concentration was effective to kill 50% of test
larvae with LC, at 80.5 ppm with 1440 min observation time.

Conclusion: A. vera extract can be larvicidal because it has the secondary metabolite compounds which toxic substances to mosquito larvae with the

LC,, value of 80.5 ppm at 1440 min.
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INTRODUCTION

Diseases transmitted by mosquitoes and other insect vectors continue
to place a critical burden on the world’s poor, particularly in tropical
and subtropical areas [32]. The most common diseases caused by
mosquitoes were dengue fever, chikungunya, malaria, filariasis, and
dengue hemorrhagic fever (DHF) [15].

DHF was an infectious disease and spread by Aedes sp mosquitoes
containing dengue virus. Aedes species vectors in the world were Aedes
aegypti, Aedes albopictus, Aedes scutellaris, Aedes mediovittatus, and
Aedes polynesiensis [3]. Female A. aegepty and A. albopictus were very
potential in causing dengue disease[12]. A. aegyptilarvae prefer to live
in the clear water such as flower pots and bathtubs. While A. albopictus
mosquitoes more activities outside the home, in the garden, and in the
yard [26]. Thus, the mosquito will suck the human outdoors, perched
on leaves and tree trunks, vases, water storage, drums, scrap tires, and
sewers [7]. Similarly, A. albopictus larvae were also commonly found
outside the home, for example, at the base of leaves, tin cans, scrap
tires, bamboo pieces, tree stumps, and bottles, sometimes larvae still
found in the clear water/no little food [5]. Aedes sp female mosquitoes
can produce up to 100 eggs when it has sucked human blood. Eggs
found the dry place (without water) can last up to 6 months. These
eggs will then hatch into larvae after about 1-2 days if it submerged
in water [13].

According to the Department of Health 2014, Asia ranks first in the
number of DHF patients each year from worlds. In 2013, it cases died
as 871 people from 112,511 residents (0.7%). It cases increased in
2014 where 641 people died from 71,668 (0.89%). Several provinces
go through into increase cases, including North Sumatra, Riau, Riau
Islands, DKI Jakarta, West Kalimantan, North Sulawesi, Bali, and North
Kalimantan. The North Sumatra Summit identifies three districts/
cities with KLB (extraordinary) at 2014 as Labuhan Batu, Labuhan
Batu Utara, and Binjai City. Of the three districts/cities were reported

as seven peoples with DHF died. Dengue cases more increasing along
with a shift of the area from the rural areas made urban due to the
development and environmental changes so that it can affect to host
and trigger the occurrence of disease or epidemic, it was an effort to
overcome the Aedes sp as a DBD vector [4].

Virus control was pressed to terminate transmission chain by reducing
mosquito populations and preventing mosquito contact with humans. The
control of mosquito larvae populations generally by applying insecticides
to breeding grounds, but the use of excessive synthetic insecticides has
created new problems of resistance and side effects. Continuous use
of synthetic insecticides can result in non-targeted animal deaths, loss
or death of natural enemies, environmental degradation of ecosystem
proportion, and cause resistance mosquitoes [19]. One effective
alternative was biological control vector using plant extracts [25]. Higher
plants as sources of bioactive compounds continue to play a dominant
role in the maintenance of human health. Reports available on green
plants represent a reservoir of effective chemotherapeutants, these are
non-phytotoxic, more systemic, and easily biodegradable [24].

Plants are a rich source of alternative agents for control of mosquitoes
because they possess bioactive chemicals, which act against the
limited number of species including specific target-insects and are
eco-friendly. Conventionally plant-based products have been used in
human communities for many centuries for managing insects. Several
secondary metabolites present in plants serve as a defense mechanism
against insect attacks. This bioactive chemicals may act as insecticides,
antifeedants, molting hormones, oviposition deterrents, repellents,
juvenile hormone mimics, growth inhibitors, anti-molting hormones, and
attractants. Plant-based pesticides are less toxic, delay the development
of resistance because of its new structure and easily biodegradable [23].

The use of natural larvacides has several advantages, such as
rapid degradation or decomposition by sunlight, air, moisture, and
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other natural components. It is reducing the risk of soil and water
contamination. Furthermore, most natural larvacides have low toxicity
in mammals because it was natural larvacides to allow it to be applied
to human life [11]. Many studies use plants as larvicides by observing
lethal concentration (LC) and lethal time (LT). LC was measure toxicity
of a pesticide type. LT was a time it takes for a substance to cause death.
On effectiveness test showed LC where percent concentration which can
cause 50% mortality of animal experiment and LT, showed how much
concentration of a substance to kill 50% of experimental animals. One
of the potential larvicidal was Aloe vera plants [2]. A. vera leaves were
a family of Liliaceae [1] and belong to the genus Aloe which contains
water, vitamins, minerals, enzymes, polysaccharides, and glycoproteins.
A. vera leaves also contain secondary metabolites such as saponins,
tannins, flavonoids, and alkaloids. It is an agent of larvicidal [24].

Aloe sp extract has larvacide activity against A. aegypti [7]. A. vera leaves
have a larvicidal effect on A. aegyptilarvae Instar [, I, I1], and IV with each
value of LC median (LC, ) 162,74; 201,43; 253,30; and 300,05 ppm [24].
Efficacy of A. vera carbon tetrachloride extract had a larvicidal effect on
Culex quinquefasciatus with LC,  of 15.31 ppm after 24 h and 11.01 ppm
after 48 h [16]. Based on the above description, the researchers wanted
to see the effectiveness of A. vera leaf extract to death of Aedes sp.

MATERIALS AND METHODS

The method of research was used true experiment design with post-
test only control group design. This study research has approved to
Committee Ethical Clearance in University of North Sumatera. Tools and
materials used in the study include:

Materials

1. A veraleaves 1000 g fresh

2. 96% ethanol as a solution in extracting A. vera leaves
3. Aedes sp instar larvae I11/1V water

4. Phytochemical screening material.

Tool

a. Tools for making A. vera leaf extract: Scales, dryer, parchment paper,
percolation tool, aluminum foil, cotton, and bottle

b. Tools for testing effectiveness: 350 ml plastic cup containing 200 ml
water, pipette larvae, kassa nylon, beaker glass, clock, magnifying
glass, and observation sheet.

Population and sample

Eggs obtained from the Health Research and Development Agency of
Pangandaran Disease Control, West Java, and it hatched in Parasitology
Laboratory Faculty of Medicine, University of North Sumatra. The
sample research was 700 Aedes sp larvae wherein each test group was
25 Aedes sp larvae in each research glass [29].

Inclusion criteria

The following criteria were included in this study:

1. Aedes sp larvae in living conditions and have reached instar I11/1V
2. Aedes sp larvae which move actively.

The glass of study with into seven groups which 1 cup contains water as
a negative control, 5 cups contains A. vera leaf extract at concentration
20 ppm; 40 ppm; 60 ppm; 80 ppm; and 100 ppm, and 1 cup again as a
positive control contains abate® 1 ppm [29].

Methods

Making A. vera leaf extract

The method of taking aloe leaves was done purposively without comparing
with the same plant from other regions. A. vera leaves from Pasar V Timur,
Medan Estate Complex, Percut Sei Tuan, and Deli Serdang. A. vera leaves
were collected, cleaned from the dirt, washed with water until clean, then
envy transverse with a thickness of approximately 0.5 mm and dried in a
drying cupboard with a temperature of 50°C. Then if it was smoothed with
a blender and stored in a sealed container and protected from sunlight.
A. vera has been processed with soaked in 96% ethanol for 3 h then
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insert it into the percolator tool carefully until submerged later, close the
percolation tool, and leave for 24 h. Open tap percolation then let it flow at
a speed of 1 ml/min then add back ethanol 96% repeatedly so that A. vera
remains submerged. Percolation was stopping when the droplets were
no longer colored, the result of the percolation is called liquid extract and
then evaporated to obtain a thickened extract. Then, extract the next in the
freeze dryer for 24 h. Keep the container closed [9].

Observation of larvicidal effects

Observation of larvicidal effect was done by:

a. Enter 25 larvae into each glass of research that has been mixed A. vera
leaf extract with various concentrations: 20 ppm; 40 ppm; 60 ppm;
80 ppm; and 100 ppm, negative control (water) and abate® (1 ppm)
as a positive control

b. Observe the number of dead larvae in the studied glass at 180, 360,
1440, and 2880 min (Fig. 1)

c.  Record the results on the observation sheet.

Phytochemical screening

Phytochemical screening of A. vera leaf extract includes an examination of
alkaloid group compounds, glycosides, saponins, tannins, and flavonoids.

Data analysis

The observed data by one-way analysis of variance (ANOVA) test
to a difference of a number of Aedes sp larvae deaths among the test
group, then least significance different (LSD) test to find the significant
difference and probit analysis to assess the toxicity of larvicidal effect
A. vera leaf extract to Aedes sp larvae.

RESULTS

Phytochemical screening

phytochemical analysis was an analysis on the variety of organic
compounds in the form and in stack by living things.[14]. Phytochemical
screening was performed to determine the content34 of secondary
metabolites or active compounds on aloe leaf extracts 35 qualitatively.
The results of A. vera phytochemical screening are shown 36in Table 1:
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Fig. 1: Graph of mortality rate

Table 1: Phytochemical screening
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Data analysis
It is average percentage of larval mortality rates shown in the following
Table 2:

To find out whether there was an average difference between several
concentrations and the time to death of the larvae with one-way ANOVA
test. Before performing the one-way ANOVA test, the data have must
normally distribution (Table 3).

Amount of data used <50, the test used was Shapiro-Wilk normality
test [8]. Based on Table 4, it can be seen that the overall concentration at
all hours of observation, the significance value was above 5% (p>0.05),
the normal distribution. Because the data were normally distribution,
ANOVA one-way test shown in the following Table 4:

Based on Table 4, it can be seen that the significance value obtained was
0.000 (<0.05), so it can be said that there was a significant difference in
the average death of larvae. To determine groups have different larval
mortality, it shows a post hoc test with LSD before doing a post hoc test,
previously to determine whether the data is homogeneous or not with
variance analysis. The following was the result of the analysis of data
variance test given following in Table 5:

Table 5 shows that the observation time from 180 min to 2880 min
(p>0.05) was significant because of p>0.05 the mortality of
homogeneous larvae. It continued with the LSD test after the LSD test
then proceeds with probit analysis.

A probit analysis was used to determine concentrations in killing larvae.
A. vera leaf extract concentration was effective to kill 50% of test larvae
with LC, . It was the result of probit analysis.

From Table 6, the LC, value of 80.5 ppm at 1440 min.

DISCUSSION

This research used A. vera leaf extract that for know effectiveness of A.
vera leaf extract to mortality Aedes sp larvae Instar Il and IV. A. vera
leaves can act as insecticides and larvacides without damaging other
organisms and the environment due to the content of secondary
metabolite compounds which are toxic substances to mosquito
larvae [11]. To find out the secondary metabolite content of A. vera
leaf extract must do phytochemical screening [17] was performed the
qualitative test showed A. vera contains alkaloid compound, glycoside,
saponin, tannin, and flavonoid (Table 1). Pedro et al. and Ramesh et
al. also performed secondary metabolite screening on A. vera extracts
and secondary metabolites which may be alkaloids, saponins, tannins,
flavonoids, and glycosides. These compounds synergize and cause
death in Aedes sp larvae [20,21].

Alkaloids were as a stomach poison. It is also able to inhibit the growth of
insects, especially three hormones in insects, namely, the brain hormone,
edition hormone, and growth hormone (juvenile hormone). The
development of these hormones can cause metamorphosis failure [28].

Glycoside was a secondary metabolite in plants that are stomach
poison, where the way glycosides work by restraining appetite from
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the mosquito larvae [27]. Saponins are stomach poison for cold-
blooded animals, including mosquitoes. Saponins can decrease the
surface permeability membrane of larval digestive tract, so the wall of
the larval digestive becomes corrosive. Saponins can inhibit the action
of enzymes that result in decreased digestive activity and the use of
protein for insects [28].

Tannin acts as a plant defense by blocking insects from digesting
food. Consequently, it will be a decrease in growth and disrupt water
absorption so it can cause death to the larvae [22].

Flavonoids were plant-defensive compounds that can inhibit the
digestive tract of insects and are also toxic. Flavonoids work as a
respiratory inhibitor or as a respiratory toxin. Flavonoids have a way of
working by entering into the body of the larvae through the respiratory
system which then causes wilting on the nerves and damage to the
spiral consequently insects cannot breathe and eventually die [6].

In this research, a total of 700 Aedes sp Instar III/IV into 7 test groups
of 20 ppm; 40 ppm; 60 ppm; 80 ppm; and 100 ppm; negative control
(water) and positive control (abate® 1 ppm). Each group contains 25
larvae into 200 ml water. Based on the results of the study, Table 2
shows that larval mortality has started to occur with the concentration
of Aloe leaf extract 60 ppm at minute 180 min. Then, it can be seen that
the average percentage of larval mortality in water and abate was 0
and 25. It means that water only a soaking medium so it does not have
larvicidal power.

Abate® reaches to death 100% at 180 min, and it can be shown that
abate has good larvicidal power. While aloe leaf extract of 100 ppm
concentration takes 2880 min to reach 100%, because if its high
concentration of A. vera extract can accelerate the time required to
kill Aedes sp larvae. While abate® takes a short time because abate®
was an organic phosphate group pesticide that inhibits cholinesterase
enzyme causing disruption to nerve activity due to the accumulation of
acetylcholine at nerve endings when this cholinesterase enzyme was
inhibited then hydrolysis of acetylcholine does not occur which will
cause spasticity and death on the larvae [18]. The dosage used in abate®
was 10 g for every 100 L of water equivalent to 1 ppm [10].

Based on the result of the data distribution test, it was normal
distribution and from ANOVA one-way test (Table 4) shows that there
was a significant difference the average larvae mortality (p>0.05). To
determine the difference average death of larvae, post hoc test was done
using LSD. Before performing a post hoc test, it performs a test variant to
determine whether the data were homogeneous or not then continued
LSD test. Probit analysis was a method to find out effective concentration
in killing larvae (Tabel 6), the result of probit analysis, a value LC50 80,5
at 1440 min. This concentration was most effective the killing Aedes sp
larvae. According to the WHO, a good natural larvacide was a larvicidal
effectivity at concentrations below 100 ppm, whereas in minutes 180-
540 the LC, value is above 100 ppm. The LC, value at 2880 min was less
effective than 1440 as it takes longer observation time.

Research conducted by Subramaniam et al., obtained the value of LC;
in Aedes sp instar Larvae [, 1], I1], and 1V is 162,74; 201,43; 253,30; and

Table 2: Average percentage of larvae mortality at various observation time

Concentration Time observation (min)
180 (%) 360 (%) 540 (%) 1440 (%) 2880 (%)
20 ppm 5 9 13 29 34
40 ppm 7 12 16 32 37
60 ppm 15 16 20 39 48
80 ppm 18 22 26 50 74
100 ppm 28 36 40 66 90
Water 0 0 0 0 0
Abate 100 100 100 100 100
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Table 3: Test result of data normality

Lubis et al.

Observation Shapiro-Wilk
(min) . I .

Concentration Significant Information

(ppm) (r)
180 20 0.406 Normal

40 0.406 Normal

60 0.406 Normal

80 0.972 Normal

100 0.683 Normal
360 20 0.406 Normal

40 0.683 Normal

60 0.161 Normal

80 0.972 Normal

100 0.683 Normal
540 20 0.406 Normal

40 0.683 Normal

60 0.161 Normal

80 0.972 Normal

100 0.683 Normal

20 0.406 Normal

40 0.683 Normal
1440 menit 60 0.406 Normal

80 0.224 Normal

100 0.683 Normal

20 0.195 Normal

40 0.406 Normal
2880 menit 60 0.161 Normal

80 0.972 Normal

100 0.195 Normal

Table 4: Result of one-way ANOVA
Observation (min) Significant (p) Information
180 0.000 Significant
360 0.000 Significant
540 0.000 Significant
1440 0.000 Significant
2880 0.000 Significant
ANOVA: Analysis of variance
Table 5: Data varian test
Observation (min) Significant (p) Information
180 0.164 Homogenous
360 0.137 Homogenous
540 0.137 Homogenous
1440 0.074 Homogenous
2880 0.061 Homogenous
Table 6: LC_  value

Time (min) LC,,(ppm)
180 155
360 124.6
540 117.1
1440 80.5
2880 54.2

LC,,: Lethal concentration median
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The high mortality rate because of active compounds to larvae such as
alkaloids, glycosides, saponins, tannins, flavonoids that are in direct
contact with the test larvae. It accumulates a lot and enters the body
which effects in the life activity disturbed and ultimately leads to death.

CONCLUSION

A. vera extract can be larvicidal because it has the secondary
metabolite compounds which toxic substances to mosquito larvae. The
secondary metabolite A. vera extract consists of alkaloids, saponins,
tannins, flavonoids and glycosides. The high mortality rate because of
accumulates secondary metabolite which effects in the life activity
disturbe then lead to death [30]. A. vera leaf extract concentration
was effective to kill 50% of test larvae with LC50 value of 80,5 ppm at
1440 min. it can be said to be more potent because by WHO (2005) is
natural larvicide which effectivity value at the concentration above 100

ppm [31].
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