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One way to control blowflies is by using chemical pesticides; however, it causes negative
effect to human, environment, and other organisms. One alternative effort is to apply
garlic as insecticide and larvicide to control infestation. The study aimed to investigate
the effect of garlic extract towards the mortality of blowfly’s larvae and effective con-
centrations using LC50 and LC90. Ten blowfly larvae were used for each of these con-
centrations: 0.5%, 1%, 2%, 4%, with negative control of 5 repetitions, observed every 6
hours within 2x24 hours. The Kruskal-Wallis test result showed a Sig value of 0.001<0.05,
while Spearman analysis found Sig value of 0.001<0.025, which meant that there was a
significant effect of increasing garlic extract concentration toward blowfly larvae mor-
tality. Mann-Whitney test found Sig value of 0.001<0.05. Probit analysis showed LC50
and LCI0 values were at 2.701% and 5.498% concentrations. 4% concentration caused
the most larvae mortality. It is suggested to use garlic liquid extract to control blowflies.

Introduction

Flies are one of the important vectors
in the spread of disease in human, because
the life of flies are inseparable from human
life. In addition to being a disease-carrying
vector, flies are disgusting animals for most
people. This is related to its behavior in which
its likes dirty places such as piles of garbage,
food, and feces. Flies carry various disease-
causing microorganisms from dirty spots
on food through all parts of its body that
are contaminated such as its body and limb
hairs, vomit, and feces (Prasetya, Yamtana
and Amalia, 2015). As vectors of disease, flies
can transmit various diseases such as typhus,
dysentery, cholera and diarrhea (Putri, 2015).
The diseases which are caused by flies have
become health problems in Indonesia and also
have large impact in reducing the health status
and productivity of the sufferers.

Various types of flies that receive quite
high attention in the health sector are house

flies, meat flies, blowflies and fruit flies that can
transmit various disease agents mechanically
such as intestinal bacteria, worm eggs and
intestinal protozoa (Ryani, Hestiningsih and
Mochamad, 2017). Transmission of the disease
in human can occur when a fly settles on food
and transmit the bacteria that it gets from dirty
breeding grounds, then the contaminated food
is eaten by human. Poliomyelitis, Hepatitis,
Coxsackie, Trachoma, ECHO virus infection,
diarrhea, Salmonellosis, myiasis, and cholera
are some of the diseases that can be transmitted
by flies (Wahyuni, Makomulamin and Sari,
2017). Besides that, larva infestation also
causes dangerous diseases in human, namely
Myiasis. This disease is caused by seven
families namely Calliphoridae, Sarcophagidae,
Oestridae, Hypodermatidae, Gasterophylidae,
Glossinidae, and Muscidae (Wahyudi, Soviana
and Hadi 2015).

The breeding rate of flies is enormous
and can reach 7-22 days in a suitable
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environment such as trash, feces and carcasses.
A female fly is able to lay eggs 5-6 times with
100-150 eggs for each time, so that the density
of flies will be high at landfills especially
organic trash, in markets and other places that
have large amounts of food. The growth rate
and development of flies are influenced by the
environment, temperature factors, humidity
and the availability of food sources (Wahyuni,
Makomulamin and Sari, 2017).

Blowfly is one type of fly that
can transmit diseases and categorized as
ectoparasites found in meat and carcasses of
animals. It can causes tetanus and myiasis in
human and animals (Sanjaya, 2008). In general,
the breeding of blowflies occurs in liquid or
moist place derived from rotten meat of animals
(carcasses), soil containing animal waste,
human waste (feces), piles of garbage, and
waste disposal. It also can lay eggs on animal
and human wounds (Wahyuni, Makomulamin
and Sari, 2017). The existence of blowflies in
certain places can disturb human life, especially
in slums, garbage dump, landfills, markets, and
restaurants where blowflies breed and disturb
the esthetics because some people feel disgusted
by their existence.

From the explanation above, it can
be concluded that the fly vector, especially
the blowfly, can cause several diseases that
are contagious to human. It also has a high
reproductive rate, therefore appropriate efforts
are needed to reduce or control the population
of the vector. Common method of fly vector
control are physical and mechanical control,
biology control and chemical control. The most
commonly performed method is chemical
control using synthetic insecticides. The reason
for using synthetic insecticides is partly because
synthetic insecticides are more effective and
have lower production costs than natural
insecticides.

The use of chemical insecticide can have
negative impact on human, environment and
other organisms. It can cause acute poisoning
in human as users. It can pollute water, air
and soil. It also can kill other organism such
as natural enemies of pests hence caused pest
resistance to pesticides. Therefore it is necessary
to make an effort to get alternative insecticides
and larvicides by utilizing plants that have
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poisonous contents to insects so that they are
expected to be able to control pests effectively
and environmentally friendly (Wahyuni and
Yulianto, 2018).

Natural larvicides are larvicides that
are made from plants that have toxic contents
against insects at the larval stage. The use of
larvicide is expected to have no side effects on
the environment, human and does not cause
resistance to insects (Nugroho, 2011). Plant-
based insecticides have the same effectiveness
as chemical insecticides but are easily available
to the public, inexpensive and environmentally
friendly (Glio, 2017). In addition, plant-based
insecticides do not produce heavy residues that
pose hazard, so they are easily broken down
in the environment (Ellyfas, Suprobowati and
Joko, 2012)

Several studies have been conducted
before with objective of finding alternatives in
vector control by utilizing materials contained
in nature derived from plants that are safer for
human and the environment, available in large
quantities and easily acquired. Various types
of plants can be used as important biological
sources for insecticides and larvicides. In
general, research on insecticides aims to
determine the resistance status of the target
organism, whether the insecticide is still
potential within determined concentration
(Wahyuningsih and Sihite, 2015). The use of
insecticide and vegetable larvicide is expected
to be able to suppress the insect population
to the desired level, where the remaining pest
population is expected to be further suppressed
by natural enemies.

One of the plants that is suspected to be
used as an insecticide and vegetable larvicide
is garlic (Allium sativum). Garlic is very well
known by the public and easily obtained. Garlic
has great benefits for human life. Utilization of
garlic bulbs in addition to being common to be
used as a spice in the daily kitchen is also very
influential in the health sector. This is evidenced
from many studies on garlic as anti-microbial
agent against H. pylori and antiparasites
against Cappilaria spp (Sucipto et al., 2015).
The effectiveness and mechanism of action of
garlic as plant larvicides can be explained by
the presence of active substances contained in
them such as Allicin, Garlic oil, and Flavonoids



(Sasmilati, Pratiwi and Saktiansyah, 2017).

Allicin substances contained in garlic
can interfere with the synthesis of parasitic
cell membranes. The content of essential oils
(Garlic oil) in garlic is able to make larvae have
difficulty taking air from the surface of the
water because this substance can change the
surface tension of the water where the larvae
breed so that the water lacks O2. However, the
phytochemical test results of garlic essential
oil found other compounds namely Alkaloids,
Terpenoids, and Tannins. Alkaloids act as
nerve poisons for larvae, Terpenoids can inhibit
appetite in larvae, and Tannin is toxic agent and
can damage the larval cell membrane. Another
substance from garlic that also plays role in
larval death is Flavonoids. This substance can
disrupt the mitochondrial respiratory system so
that it can decreases oxygen use (Sumampouw,
Pijoh and Wahongan, 2014)

The results of research conducted by
Sasmilati, Pratiwi and Saktiansyah (2017),
prove that garlic solution has the potential
as a larvicide against Aedes aegypti larvae.
Average larval mortality at concentrations of
10%, 20%, 30% and 40% were 56%, 84%, 94%
and 100%, respectively. Garlic solution has
larvicidal effect on A. aegypti larvae with LC,|
values at concentrations of 11.0453% and LC,
values at concentrations of 76.931%. Research
from Sulistyoningsih, Santosa and Sumanto,
(2009) proved that the effectiveness of garlic
solution in killing A. aegypti larvae from five
concentrations, namely concentrations of 1%,
5%, 10%, 25%, and 50%, found that the solution
of garlic with minimun concentration of 5%
could kill A. aegypti larvae effectively. Other
study from Sumampouw, Pijoh and Wahongan
(2014) concluded that garlic solutions at
concentrations of 10%, 15%, and 20% can kill
Aedes spp larvae effectively because the number
of larvae that die is more than 50%.

Research on the effectiveness of garlic
extract as a vegetable larvicide in Bowfly larvae
has never been done before. This research
is based on the thoughts and facts that in
certain places, the presence of blowflies is
very disturbing to human life, especially in
slums, polling stations, landfills, markets, and
restaurants where blowflies breed. Some people
are disgusted by its existence but do not know
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how to control the fly except by using chemical
insecticides. For this reason, this research is
expected to be used as an additional insight to
the community in safe method of fly control,
namely using vegetable larvicides from plants
such as garlic, which is easy to obtain. Based
on the above description, we are interested
in conducting research on the potential and
influence of garlic extract (Allium sativum)
in killing Bowfly larvae (Calliphoridae) with
concentrations in the treatment group of 0.5%,
1%, 2%, and 4%, as well as the control group.
This study aimed to determine the effect
of garlic extract on the mortality of Bowfly
larvae at various effective concentrations and
the most effective concentrations based on LC, |
and LC,,
Method

This research was conducted at the
Integrated Laboratory of Chemistry Study
Program at the Muhammadiyah University
of Riau, Pekanbaru in April to June 2018. The
test insects in this study were Bowfly larvae
that were bred. The garlic used in this test was
obtained from Arengka Morning Market in
Pekanbaru City.

This study examined the effectiveness
of garlic extract as a plant-based insecticide on
Bowfly larvae wihout ignoring factors that affect
the life of blowflies, namely the temperature
and humidity of the air and the available food
(Wahyuni, Makomulamin and Sari, 2017). This
study used a Completely Randomized Design
Method (CRD) with four concentrations of
0.5%, 1%, 2% and 4%, with negative control of
distilled water and five times repetition.

Preparation of test animals was
performed by breeding fly eggs. Blowflies were
invited by placing pieces of dead fish that have
high protein content in a bowl, then it was
placed in an open space. Eggs in culture media
would hatch into larvae. Furthermore, the
larvae are maintained and are waited for about
4-5 days to become the third instar for the test
object. The test sample for each concentration
and negative control consisted of 10 larvae with
5 repetitions so that the total sample was 250
Bowfly larvae.
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Figure 1. Breeding of Bowfly larvae into instar
larvae III

Garlic extract was made using two
methods, namely maceration and extraction
methods. Two kg was cleaned using clean water
and then it was finely chopped. After chopping,
the garlic was dried at room temperature
and was protected from direct sunlight, then
blended. On mashed garlic powder, maceration
was done by soaking with 96% ethanol solution.
Garlic powder was soaked (macerated) until
perfectly submerged for 3 x 24 hours. After 3
x 24 hours, the solution was filtered with filter
paper using a Buchner funnel and cotton and
then it was placed in a dark bottle. The pulp
from the first filtering result was soaked again
for 1 x 24 hours and then filtered and the
same thing was done on the second and third
immersion. The next step was extraction of
macerated garlic solution using an equipment
called Vacuum Rotary Evaporator to produce
a concentrated brown extract. The extract was
stored in a refrigerator until usage.

In order to get a concentration of 0.5%,
0.05 ml garlic extract was added with 9.95 ml
aquadest to obtain a total solution of 10 ml
Similar methods were done for concentrations
of 1%, 2% and 4%. The solutions were put into
test glasses before Bowfly larvae were added.

The test was carried out by inserting 10
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Bowfly larvae using tweezers into test glasses
that were filled with various concentrations of
garlic extract solution and on negative control.
The process were repeated five times. The
behavior of the Bowfly larvae was observed
during test by observing the motion and
physical condition of the larvae. Bowfly larva
was declared dead if it did not move anymore
when it was touched with a spatula. In addition,
room temperature was also recorded because
it could affect the proliferation of larvae.
Observations were carried out every 6 hours
for 2x24 hours. Long time observation of garlic
insecticide exposure was carried out at one
concentration of extract that was most effective
in killing Bowfly larvae. It was intended to see
how long the average time needed to kill the
whole test larvae.

Data analysis was conducted using
statistical analysis of variance with CRD
followed by one way ANOVA test. After the
data were processed, it turned out that one way
ANOVA test could not be carried out because
it did not meet the requirements, therefore
alternative test was carried out using Non
Parametric Kruskal-Wallis Test and Spearman
Analysis test in order to determine the degree
of relationship between independent variables
and dependent variables. Probit Analysis was
then performed to determine the effectiveness
of garlic extract on mortality at various
effective concentrations and the most effective
concentration based on LC_ and LC, .

Results and Discussions

The death process of Bowfly larvae at
each concentration varies in terms of time of
death, number of deaths, and behavior of larvae
during immersion. Based from the behavior
of larvae when they first entered into the test
solution with the lowest concentration of
0.5% and 1%, it appeared that the larvae were
not affected by the test solution because there
were no active movements. However, different
conditions were seen at concentration of 2%
and 4% where the larvae moved actively, were
agitated and always tried to move out and
spread from the test glass. The death process of
larvae could also be seen from the duration of
exposure. Average time of death of larvae started
at 18 hours of immersion, but at concentration
of 4% dead larvae could be found at a faster



immersion time, namely at 6 hours immersion.
This proved that higher extract concentration
could cause higher number of larval death and
quicker death time compared to lower extract
concentration.

Larvae that were long exposed before
dying had different behavior compared to
initial immersion time. In innitial immersion
time, the larvae were first quite active. However,
prolonged exposure to extract solution caused
the larvae to be less active when they were
touched. There were no more larvae that climb
the test glass at concentrations of 2% and 4%.
The observation of the percentage of mortality
of Bowfly larvae every 6 hours for 48 hours can
be seen in Figure 2 below.

Figure 2 above shows thatin the treatment
group with concentration of 0.5%, when Bowfly
larvae were immersed in garlic extract, they
were seen not actively moving to find a way out.
The process of death lasted quite a long time
and after 48 hours of observation, the number
of death Bowfly larvae was only 10 larvae
(20%). At concentration of 1% garlic extract,
the behavior and condition of the Bowfly larvae
were almost the same as the concentration of
0.5%, where the movement of the larvae was
not so active. Larvae mortality was found
not too much, almost equal to concentration
of 0.5% with total of 14 death Bowfly larvae
(28%). At concentration of 2%, Bowfly larvae
had restless activities during immersion to
garlic extract and some larvae tried to climb the
test glass to find a way out. The process of death
took place rather quick, because in 12 hours of
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immersion, there were already dead larvae. The
number of larval mortality at concentration of
2% after 48 hours of observation was 18 larvae
(36%). At concentration of 4%, the larvae
appeared to be restless during immersion. The
larvae often climbed the test glass to avoid
being submerged in the test solution. The
process of death takes place rather quick that
at 6 hours immersion there were already dead
larvae. The total number of larvae that died
at this concentration was more than the other
concentrations, amounting to 38 larvae (76%).
Negative control did not cause larval death at
all in all repetitions.

Environmental temperature was one of
the causes that made larvae could survive even
though immersion had been carried out. The
test was carried out at ambient temperature.
From the results of observations, the average
temperature of the environment when doing
garlic extract testing on Bowfly larvae was 28°C.

From statistical analysis, Non Parametric
Kruskal Wallis test obtained Sig value of
0.001<0.05. This value meant that there were
significant differences in larval mortality
between the treatment groups with different
mean rank values. Spearman test was conducted
to see whether there was a correlation between
treatment and the death of blowfly larvae.

The results of Non-
Parametric Sperman correlation test obtained
Sig (2-tailed) value 0£0.001 < 0.025 which meant
that there was a significant correlation between
increased concentration of garlic extract on
the number of blowfly larvae mortality. The
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Figure 2. Percentage Mortality of Bowfly Larvae
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Table 1. The results of LC50and LC90 tests of garlic extract on mortality of blowfly larvae

No. Poi Exposure 95% Confidence Limits

o. Foint Concentration (%) Lower Bound Upper Bound
1 LC, 2.701 0.300 2399
2 LC 5.498 0.536 32.582

90

Source: Primary Data

strength of correlation was denoted by strong
interpretation with a value of 0.727. In this
case, it could be interpreted that the higher the
concentration of the solution, the number of
larval deaths would also increase.

Mann-Whitney test was carried out to
see which group had the real differences that
influence the mortality of larvae. In this test,
the value of Sig between control group and
various concentrations were as follows: control
group and concentration 0.5% had p value of
0.038; control group and concentration of
1% had p value of 0.015; control group and
concentration of 2% had p value of 0.002;
control group and the concentration of 4%
had p value of 0.001; concentration 2% group
and concentration 4% group had p value of
0.021. From these results, it could be concluded
that the groups that had very significant
differences that affect larval mortality were
control group and 4% concentration with Sig
0f 0.001 <0.05.

On Probit Analysis, according to 2015
WHO parameters of larvicide effectivity,
concentration of larvicides is considered
effective if it can cause larval mortality between
10-95% of test that will be used to determine
the value of Lethal Concentration (LC). Based
on Table 1 above, the results of calculations
using Probit Analysis Method obtained LC50
values of 2.701% and LC90 values of 5.498%.

The results of Kruskal-Wallis non-
parametric test found P value 0of 0.001<0.05. This
value meant that there were significant
differences of larval mortality between
treatment groups with different average values
using immersion time of 48 hours. This was
shown by observations of death process
on various concentrations of treatment. It
appeared that an increase in larval mortality
occurred with increased concentration of garlic
extract. Susanto et al. (2011) explained the
possibilities that could affect the number of
dead larvae at each concentration were due to
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differences in the sensitivity of each larvae to
the extract concentration.

Similar conclusion
different results was also
in the study by Sasmilati,
and Saktiansyah (2017) with the
title «Effectiveness of white onion
solution (Allium sativum) as larvicide
against Aedes aegypti larvae”. This
study found that at concentration of
10%, the number of dead larvae was 14,
while at concentration of 40%, all of test
larvae were dead. In addition, a study
conducted by Sumampouw, Pijoh and
Wahongan (2014) with the title “Effect
of white onion solution (Allium sativum)
on Aedes spp larva” showed that extract
concentration of 1% could only kill 20% of
the larvae, whereas at extract concentration
0f 20% could cause 100% larval death.

The effect of insecticide to kill insects
in the extract immersion method is very
dependent on its form, the way it enters
insect body, the type of substance contained,
the dose concentration, and the duration of
exposure (Rahmayanti, Putri and Fajarna,
2016). In Figure 2, it could be seen that
6 hours immersion in concentration of
4% could kill 2 blowfly larvae and in 48
hours immersion, the death was 76%. This
number is the highest and fastest death rate
compared to other concentrations. This
study is in line with a research conducted
by Sumampouw, Pijoh and Wahongan
(2014) which examined the effect of garlic
solution on Aedes spp larvae and found that
concentration of 20% could kill 100% of
test larvae within 24 hours immersion.

Other things to consider during
testing process was the environment

with
obtained
Pratiwi



temperature because one of the causes
that made larvae could survive the
immersion process was environmental
temperature. From the observations, the
average temperature of the testing place
during tests was 28 °C. In this study, the
temperature greatly affected the death of
blowfly larvae because the temperature of
28 *C was below normal temperature for
fly development. In a study by Wahyuni,
Makomulamin and Sari (2017), it was also
explained that the larvae were wandering
around to look for a place with preferrable
temperatures of 30-35 ¢C. In this case, it
could be concluded that the larvae would
experience developmental disorders if they
were grown at temperatures below 30 °C or
above 35 °C.

The death mechanism of blowfly larvae
in this study was influenced by compounds
which were contained in garlic extract in the
form of allicin, flavonoids, and garlic oil that
enter the body of larvae through the body
surface (contact poison), respiratory system
(respiratory poison), and through the mouth
and digestive tract (stomach poison). This was
in lini with a study by Kristiana, Ratnasari and
Haryono (2015) which found that the level
of larvicidal toxicity to kill larvae was very
dependent on the form of larvicides, how the
compounds enter into the larval body, larval
body size and composition, and larval stage
and habitat. Larvicides enter the body of larvae
through three ways, namely the surface of the
body, the mouth and digestive tract, and the
respiratory system.

Based on observations, during garlic
extract immersion, blowfly larvae shown
restless activities and some larvae tried to
climb the test glass to find a way out. Blowfly
larvae death was caused by Allicin compound
contained in garlic extract. This compound
enter the body of blowfly larvae through
digestive organs and then was absorbed by the
body and disrupt thelarval nervous system. This
is in line with a research conducted by Rusdy
(2010) which stated that Allicin is a derivative
of sulfides which are stomach poisons. Stomach
poison is a poison that can kill the target

KEMAS 15 (2) (2019) 247-257

organism if it enters the digestive organs and is
absorbed by the intestinal wall. Furthermore,
the compounds were carried by bodily fluids
(hemolymph) to the most sensitive and deadly
target sites in the nervous system.

In garlic plants, allicin compound
was obtained after the cutting process. This was
in line with a research conducted by Febyan et
al. (2015) which found that in order to get
allicin compound, the garlic must be mashed or
cut first. Cutting or breaking garlic causes the
t allin to allicin. Allicin compound contained
in garlic could inhibit the development of
stage 3 larvae so that the larvae would not turn
into pupae and eventually die because the cell
membrane has been damaged.

Besides allicin, other compounds in
garlic which could cause larval mortality was
Flavonoid. Flavonoids is pungent and water
soluble (Karlina, Ibrahim and Trimulyono,
2013). A study by Yunikawati, Besung. INK and
Mahatmi. H (2013) found that flavonoids are
one of the largest groups of natural phenols
that have a tendency to bind to proteins so that
they disrupt the metabolic processes that cause
death in insects. Another study by Lumbessy,
Abidjulu  and Paendong (2013) found
that a number of medicinal plants which
contained flavonoids had been reported to have
antioxidant, anti-viral, anti-inflammatory, anti-
allergic, and anti-bacterial properties. Utami
and Cahyati (2017) stated that flavonoids is
cholinesterases. ~ Anticholinesterase  causes
the cholinesterase enzyme to phosphorylate
and become inactive. With the inactivity
of the cholinesterase enzyme, there will be
an obstacle in the process of degradation
of acetylcholine, resulting in the accumulation
ofacetylcholine in the synapse gap. Furthermore
there is an increase in excitatory transmission,
which causes the respiratory muscles to
contract continuously, resulting in respiratory
muscle spasms and cause death

The effects of flavonoids on the death of
blowfly larvae in this study were as respiratory
poisons and contact poisons in which if they
were absorbed and entered the body cavity
excessively there would be an inhibition of
larval metabolism which eventually led to
death. This was in line with a research by
Wahyuni and Yulianto (2018) about basil leaves
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for controlling Aedes aegipty mosquito by
spraying. The flavonoid content of the extract
was bioactive compound which if they enter
the body through the mouth, respiratory
tract, and through spiracles that are found
on the surface of the skin could cause nerve
disorders that could cause the body to be
flaccid and eventually caused death. A study
conducted by Barbie, Istiana and Wydiamala
(2017) explained that flavonoid compound enter
the larval body through the respiratory system
and could cause nerves flacidity and damages
to the respiratory system and also made the
larvae could not breathe and eventually die.
Furthermore, flavonoid compounds as contact
poisons caused the larvae body to shrink. This
was in line with the results of a research by Cania
and Setyaningrum (2013) which found that the
changeinbody oflarvae from normal conditions
was caused by flavonoid compounds because it
could cause weakness in larval nerves. Another
study by Gautam, Kumar and Poonia
(2013) using larvae of Anopheles and A.
aegypti that given extracts of the plant Vitex
negundo contained flavonoids  showed
disintegration of integument associated with
loss of chitin layer and abnormal stretching of
the larval body.

Other content of garlic that could
play roles in the death of the larvae was
garlic oil. The role of garlic oil in this study was
very influential on the death of blowfly larvae
because it acted as an inhibitor of oxygen in the
larvae. According to Sumampouw, Pijoh and
Wahongan (2014) garlic oil compounds worked
by changing the surface tension of the water so
that the larvae had difficulty taking air from the
surface of the water. This made thelarvae did not
get enough oxygen for their growth and caused
the death of larvae. In addition, garlic oil also
had other secondary metabolite compounds
that affect the death of blowfly larvae. This had
been proven from the phytochemical test results
of garlic oil conducted by Sasmilati, Pratiwi and
Saktiansyah (2017) which showed that garlic
oil contained secondary metabolites in the
form of terpenoids, alkaloids, and tannins.

Based on observation, the larvae
also probably lost their appetite because of
terpenoid compunds. Terpenoid is a compound
that has bitter taste that made the larvae did
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not want to eat. This was consistent with the
explanationbySasmilati, Pratiwiand Saktiansyah
(2017) which found that terpenoids were
compounds that act as inhibitors of appetite in
larvae because these terpenoids have a bitter
and sharp taste that made the larvae could not
be able to eat, therefore that they would starve
and eventually died. Beside that, terpenoids
and alkaloids could also affect the work
of insect’s respiratory and nervous system. In
general, these compounds could enter the body
of insects through the respiratory tract, namely
through spiracles and pores on the surface of
the body. It could attack the central nervous
system and quickly causes paralysis (Husna,
Priyono and Darwi, 2012).

Based on observation in this study,
larvae which had been exposed to the extract
in long time experienced a change in behavior
from active movements to become sluggish,
unmoved, and eventually died. The dead larvae
would presentin thebase ofthe solutionand their
color would become pale. This was explained
in a study by Cania and Setyaningrum (2013)
which stated that alkaloid compounds acted
as stomach poisons and nerve poisons in
larvae. Alkaloids is present in the form of salt,
therefore they could degrade the cell membranes
to enter and damage the cells and could also
disrupt the works of the larval nerve system
by inhibiting the action of acetylcholinesterase
enzyme. Alkaline compunds caused color
changes in the body of the larvae which became
more transparent and slowing down of body
movements and bending of the body when the
larvae were stimulated by touch. Another study
by Yunikawati, Besung. INK and Mahatmi. H
(2013) found that alkaloids could interfere with
the peptidoglycan components in bacterial
cells, therefore the cell wall layer was not
formed intact and caused cell death.

Tannin also has influence on the
shrinkage of larvae body. This was proved in
the results of research observations that showed
the larvae body to shrink. The observation of
this study was in line with a study by Arlofa
(2016) which explained the mechanism ofaction
of tannin to shrink cell walls or cell membranes
through interference in cell permeability which
made the cells did not able to perform life
activities, therefore their growth was inhibited



and they would be dead. Tannin could
reduce the intensity of eating that resulted
in disruption of insect growth (Lestari,
Mukarliana and Yanti, 2014). Another study
by Yunita, Suprapti and Hidayat (2009) found
that tannin compounds also interfered with
the digestive system of larvae in the absorption
of food which caused larvae body to be
smaller and thinner. In a study by Wahyu et
al. (2018), Tannin also found to affect the
mortality of A. aegypti larvae because it also
disrupts the digestive system of larvae in
the absorption of food which results in the
body becoming increasingly smaller and
thinner. Sumilih, Ambarwati and Astuti
(2010) explained that tannin generally
inhibits enzyme activity by forming complex
bonds with proteins on enzymes and substrates
that can cause digestive disorders and can
damage the cell walls in insects, so that the
mechanism of action of tannins is also a
stomach poison.

Furthermore, this study calculates
LC50 and LC90 values which were intended
to measure the killing power of garlic extract
against blowfly larvae. Based on the results of
calculations using Probit Analysis Method in
the SPSS application at all concentrations, the
LC50 value was 2.701% which meant that the
concentration of 2.701% was effective in killing
50% of the blowfly larvae. Meanwhile, the LC90
was 5.498% which meant that the concentration
0f 5.498% could kill 90 % of blowfly larvae. From
these results, it could be concluded that at 4%
concentration was effective in killing 50% of
blowfly larvae because from 50 larvae, 38 larvae
were killed.

The LC50 and LC90 values in this study
were lower than the results of studies conducted
by Sasmilati, Pratiwi and Saktiansyah
(2017) which used garlic extract on Aedes
aegypti larvae and found LC50 values of
11.0453% and LC90 values of 76.931%. Another
study by Yusmira and Istianah (2015) with
70% ethanol extract of garlic treatment
against Ascaridia galli worms obtained
LC50 values of 26.852% and LC90 of 65.85%.

Based on the results of the study,
it could be seen that garlic extract
could potentially became a larvicide because
garlic contains compounds that played
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important roles in killing blowfly larvae. Garlic
extract also served as repellent in the presence
of insects and was effective in controlling
pests. Garlic is widely found and is very easy
to get everywhere. Sri Utami (2010) explained
that things to consider in the use of plants that
have the potential as plant-based insecticides
are as follows: 1). Easy to get in nature and
everywhere, 2). The biomass can be obtained
in abundance, 3). Easily decomposes in
the environment so it does not pollute the
environment and is safe for human and animals.
Four percent concentration was
selected as the most effective concentration
and had potential as larvicides in controlling
blowfly. At that concentration, it could kill more
than 50% of fly larvae and also could cause
larval death in a short time (6 hours). It can
be concluded that the bioactive substances
contained by garlic extract have the potential as
plant larvicides against blowflies.
Conclusions
Based on the results of this study,
Spearman analysis obtained Sig value
(2-tailed) of 0.001< 0.025), which meant
that higher concentration of garlic extract could
increase larvae mortality. This meant that there
was a significant relationship between increased
concentration of garlic extractand blowflylarvae
mortality, with a strong interpretation with a
value of 0.727. Mann Whitney test obtained
Sig value of 0.001<0.05, groups that had the
most significant differences in term of larvae
mortality was between control group and
4% concentration group. Based from Probit
Analysis, garlic extract has larvicidal effect on
blowfly larvae with LC50 values at concentration
of 2.701% and LC90 values at concentration
of 5.498%. The 4% concentration is the most
influential concentration on the mortality of
blowfly larvae.
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