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ABSTRAK

The purpose of this study was to determine the effective concentration of onion
peel waste powder (Allium ascalonicum) and the effective LCso of onion peel
waste powder (Allium ascalonicum) as larvicides against the death of Culex sp
mosquito larvae at an effective powder concentration of 0.025 gr/ml, 0.05 gr. /ml,
0.075 gr/ml and 0.1 gr/ml. This type of research is an experimental laboratory,
carried out from August to September 2021 at the Microbiology Laboratory of D
1l Study Program Medical Laboratory Technology, Health Poltekkes, Aceh
Ministry of Health. The sample of this study was 325 larvae of Culex sp Instar Il
mosquito larvae. The treatments consisted of 4 effective concentrations of onion
peel powder 0.025 g/ml, 0.05 g/ml, 0.075 g/ml and 0.1 g/ml and a negative control
(Water) with 3 repetitions. Each treatment group contained 25 larvae. The data
obtained were analyzed using the formula for the percentage of mortality of Culex
sp larvae and the Probit analysis test to calculate the LCso. The results showed that
the average larval mortality at a concentration of 0.025 gr/ml was 8 birds (32%), a
concentration of 0.05 gr/ml was 9 birds (37%), a concentration of 0.075 gr/ml was
11 (44%), and the concentration of 0.1 g/ml is 16 animals (64%). While the
negative control did not show death. And the LCso value at 24 hours after
treatment from the concentration of onion peel powder was 0.075%. Based on the
results of the study, it can be concluded that onion peel powder (Allium
ascalonicum) has the potential as a natural larvicide against the mortality of Culex
sp larvae with LCsp obtained at an effective concentration of 0.075% powder.
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INTRODUCTION

Diseases caused by mosquitoes dengue fever are well-defined diseases
continue to be the leading cause of (parasitic and viral) transmitted by
illness and death worldwide. Malaria, mosquitoes of the genera Anopheles,

filariasis, Japanese encephalitis, and Culex and Aedes [1]. It is estimated that
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more than half of the world's human
population is at risk of infection spread
[2].

diseases, elephantiasis, which is caused

by mosquitoes Among these
by parasites of the genus Wuchereria
and transmitted by infected mosquitoes
of the genus Culex, and it continues to
be a public health problem, especially
in tropical and subtropical regions [3].
In addition, mosquitoes in the Culex
genus have also been identified as the
main vectors that transmit WNV (West
Nile Virus) in
[41[5]16][71[8].

Various control

several countries
efforts have
been carried out in controlling vectors
of diseases caused by mosquitoes, one
of which is the use of chemical
insecticides which are considered more

effective in controlling vectors. The

widespread and indiscriminate
application of this insecticide in
mosquito  control causes various
problems such as environmental

pollution, insecticide resistance, and

harmful  effects on  non-target
organisms [9]. One of the other efforts
is the eradication of mosquitoes by
breaking the chain of mosquito
distribution by eradicating mosquito

nests and killing mosquito larvae. The

use of abate insecticides as larvicides
can be the most common way of
controlling the growth of mosquito
vectors. The use of abate for a long
time will cause resistance or the larvae
will be immune to abate (insecticide)
[10].

Based on the above, it is
necessary to look for other alternatives
to synthetic insecticides such as plants
effective,

that are biodegradable,

environmentally friendly, and
inexpensive. About 2000 plant species
have been known to produce secondary
metabolites of value in biological pest
control programs and only 344 plant
species exhibit insecticidal activity
against mosquitoes [9]. Plants are a rich
source  of  bioactive  chemical
compounds with insecticidal properties
[11]. Many studies have looked at the
possibility of using plants as larvicides
and growth inhibitors against mosquito
larvae. And plants that may potentially
be used as larvicides are onion peel.
The skin of the onion (Allium
ascalonicum) is the outer part of the
onion that has been fleshed. Shallot
skin is often not used, but immediately
thrown away because it is considered

as waste. This red onion skin waste is
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in markets and
the

commonly found
One of

regarding the use of onion peel waste

restaurants. studies
as larvicides has been by Rahmayanti,
et al., 2016 onion peel extract (Allium
cepa) has the potential to cause the
death of Aedes aegypti mosquito larvae
[12], and there is also a study by Tutik,
et al, 2020, namely extracts of onion
peel is effective as a larvicide against
Aedes aegypti mosquito larvae [13].
Shallot skin has the potential to be
developed as a biolarvicide for Culex
sp mosquito larvae due to its
METHODS
1. Types of Research

The research to be carried out is
experimental, which aims to find out a
symptom or effect that arises, as a
result of certain treatments [16]. The
effect that we want to know is the
larvicidal potential of onion peel
powder (Allium ascalonicum ) on the

larvae of Culex sp.

2. Research Place and Time

Location  for reseach is
Gampong Beurawe Banda Aceh. The
examination was continued at the
Microbiology Laboratory of the D-III

Medical Laboratory, Jalan Tgk. H.

phytochemical compounds. Based on
the results of Prabowo & Noer's 2020
research, onion peel waste was proven
positive for containing alkaloids,
saponins, flavonoids and tannins [14].
And this is also in line with the results
of research by Elsyana & Tutik, 2018,
namely the ethanolic extract of onion
skin contains phytochemical
components of flavonoids, tannins, and
saponins. It is suspected that these
compounds can act as natural larvicides

[15].

Mohd. Daud Beureueh No0.168 A,
Lampriet, Banda Aceh. This research
was conducted

September 2021.

from August to

3. Population and Sample

The population used in this
study was Culex sp instar Il mosquito
larvae. The sample in this study was
taken based on the WHO reference in
2005, the sample used was 25 larvae
with a concentration of 3 repetitions,
with 3 treatment groups and 1 negative
control group, so this study required a
total of 325 larvae. The reason for the
larvae is

selection of third instar
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because this stage is considered
sufficient to represent the condition of
the larvae. The size of the third instar
larvae is not too small so it is easy to
observe and this larva is an active form
of foraging so it is easy to identify,
besides that the third instar larvae are
research samples that become WHO
standards. The 3rd instar larvae are 4-5
mm long, the chest spines are clear and
the

respiratory funnel (siphon) is

blackish brown.

4. Making Onion Skin Waste
Powder
1. Collected red onion skin waste,
air-dried and then weighed as
much as 500 grams.
2. Then mashed using a blender
until it becomes powder
3. After grinding, the powder was
weighed with a dose of 0.025
gram, 0.05 gram, 0.075 gram
and 0.1 gram, respectively.

5. Testing the Concentration of
Shallot Skin Powder to Test
Larvae
1. Prepare 5 groups of containers

(Beaker

group consists of 4 Beaker glass

glass) where each

containers, each of which will
be a place of experimentation.

2. In group 1, onion peel powder was
given with a concentration of 0.025
9/100 ml of water.

3. In group II, onion peel powder was
given with a concentration of 0.05
9/100 ml of water.

4. In group 111, onion peel powder was
given with a concentration of 0.075
9/100 ml of water.

5. In group 1V, onion peel powder was
given with a concentration of 0.1
g/100 ml of water [17].

6. In group V, 100 ml of water was
given.

7. Carefully inserted using a pipette 25
larvae of Culex larvae in each of
these containers.

8. Observations were made after 24
hours of treatment, then recorded
the number of dead larvae in each

group
6. Data Collection

Data collection was obtained
from the observation of larvicidal
waste of onion peel powder at an
effective concentration of 0.025 gr/ml,
0.05 gr/ml, 0.075 gr/ml and 0.1 gr/ml
powder on the mortality of Culex sp

larvae observed after 24 hours.
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7. Data Analysis

The data obtained from the
observations will be processed in the
form of.

a. Percentage, with the formula:

Number of Dead Testlarvae

Percentage (%) = x100%

Total Number of Test Larvae

RESULTS AND DISCUSSION

Average Percentage of Larvae
Mortality of Culex sp At Various
Effective Concentrations Of Shallot
Skin Powder (Allium ascolonicum)

Based on the research that has

been done, the average percentage of

b. Probit Analysis Program

The number of dead larvae was
analyzed using the Probit Analysis
Program to obtain the LCso value with

a 95% confidence degree.

mortality for the third instar larvae of
Culex sp is obtained as shown in table
1 below.

Table 1. Average Percentage of Mortality of Culex sp Larva After Testing With
Shallot Powder (Allium ascolonicum) In Various Concentrations For 24

Hours
Concentrati Numbe Repeat Number Average
r of Larvae
No on of Shallot of Larvae . Percentage
test I THETY Mortality
Peel Powder Deaths . of Larvae
(%) larvae taits) "R @D ortality
(tails)
1 0,025 gr/ml 25 8 7 9 24 8 32 %
2 0,05 gr/ml 25 9 9 10 28 9 37 %
3 0,075 gr/ml 25 11 12 10 33 11 44 %
4 0,1 gr/ml 25 14 15 20 49 16 64 %
5 Negative 25 0 0 0 0 0 0 %
Control
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Based on table 1 it can be seen
that the average larval mortality at a
concentration of 0.025 gr/ml is 8 birds
(32%), a concentration of 0.05 gr/ml is
9 birds (37%), a concentration of 0.075
(44%), and the

concentration of 0.1 g¢g/ml was 16

gr/ml is 11

animals (64%). While the negative
control did not show death.

Determination of Lethal
Concentration 50 (L Cso)

LCso is the concentration that can
cause death by 50% of the total larvae
of the test. The LCso value of the
mortality of Culex sp larvae at various
observation times was obtained by
performing the Probit test. According
to WHO (2005), the
percentage concentration in larvicide
research is 1% [18]. The LCso of the
onion peel powder concentration is
0.075%. As shown in the table and

graph (Figure 2).

maximum

Table 2. Determination of LCsg Concentration Based on Probit Analysis

95% Confidence Limits for Consentration

Probability Estimate Lower Bound Upper Bound
,01 -,13535 -,31496 -,07063
,02 -,11069 -,26823 -,05376
,03 -,09504 -,23860 -,04304
,04 -,08327 -,21632 -,03497
,05 -,07369 -,19821 -,02838
,06 -,06554 -,18281 -,02277
,07 -,05840 -,16931 -,01784
,08 -,05200 -,15723 -,01342
,09 -,04618 -,14626 -,00939
,10 -,04083 -,13616 -,00568
,15 -,01865 -,09447 ,00982
,20 -,00102 -,06154 ,02234
,25 ,01410 -,03357 ,03336
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95% Confidence Limits for Consentration

Probability Estimate Lower Bound Upper Bound
,30 ,02768 -,00889 ,04370
,35 ,04026 ,01320 ,05405
,40 ,05220 ,03271 ,06534
45 ,06375 ,04904 ,07880
,50 ,07512 ,06201 ,09514
,55 ,08649 ,07265 ,11383
,60 ,09804 ,08216 ,13411
,65 ,10998 ,09130 ,15575
,70 ,12257 ,10055 ,17895
75 ,13615 ,11028 ,20424
,80 ,15127 ,12093 ,23257
,85 ,16889 ,13322 ,26574
,90 ,19107 ,14856 ,30759
91 ,19643 ,15225 31771
,92 ,20225 ,15625 ,32871
,93 ,20864 ,16065 ,34081
,94 ,21579 ,16555 ,35433
,95 ,22394 17114 ,36976
,96 ,23351 17770 ,38789
,97 ,24529 ,18576 ,41019
,98 ,26093 ,19645 ,43985
,99 ,28560 ,21329 ,48661
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Figure 1. Graph of LCsg Value

Effectiveness Test

Based on the results of
research on the potential test of onion
skin (Allium ascolonicum) on the
mortality of Culex sp mosquito
larvae, it was seen that there was a
difference in the number of dead
larvae between the treatment groups
as shown in table 1. Biolarvicidal
activity was observed in third instar
24 hours

administration of onion peel powder

mosquito larvae after

concentration at room temperature.

Tests were carried out with

concentrations of 0.025 gr/ml, 0.05
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gr/ml, 0.075 gr/ml, and 0.1 gr/ml.
Variations in mortality of Culex sp
mosquito larvae increased with
increasing concentration of onion peel
powder (Table 1).

Culex sp larvae used in this
study were 3rd instar larvae, because
in this instar the defense system is
stronger than 1st and 2nd instars.
Thus, it

capable of killing 3rd instar larvae is

is assumed that a dose

also capable of killing 1st and 2nd
instar larvae [19]. The 3rd instar

larvae are 4-5 mm long, the chest
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spines are clear and the respiratory
funnel (siphon) is blackish brown.
The use of third instar mosquito
larvae is because the third instar stage
has better resistance than the first and
second instars so that it gives good
test results.

The dose of powder with the
most larval mortality was at a
concentration of 0.1 g/ml which was
64% of larval mortality. This proves
that the higher the concentration and
the longer the exposure time, the
higher the mortality. The mechanism
of action of larvicides in killing larvae
is that they enter through contact with
the skin. It is then applied directly
through the insect's integument
(cuticle), trachea or sensory glands
and other organs associated with the
cuticle [20]. Larval death is also
caused by the inability of larvae to
detoxify toxic compounds that enter
their bodies [21].

The larvicidal activity observed
(Allium

ascalonicum ) can be explained as the

in onion peel powder
action or influence of phytochemical
components: flavonoids, tannins, and
saponins. Flavonoids have a key role

as a stress response mechanism in
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plants [22]. The adaptive role of
flavonoids in plant self-protection
against bacterial, fungal, and viral
diseases and insects is beginning to
gain

importance in understanding

plant defense [1]. Based on the
observations, the test larvae showed
symptoms of instability which were
indicated by up and down movements
on the test medium, while in the
control, the larvae showed resting
conditions on the surface forming a
certain angle.

Larvae are said to be dead if
there is no further movement, are at
the bottom of the water and do not
come to the surface and their bodies
look pale. This is in accordance with
the theory put forward by Dinata
(2009), that flavonoids are toxic and
inhibit
compounds can also damage the

eating larvae. Flavonoid

cytoplasmic  membrane,  causing

leakage of important metabolites and
inactivating enzyme systems [23].
This results in phospholipids unable
to maintain the shape of the
cytoplasmic membrane as a result the
cytoplasmic membrane will leak and
the larvae will experience growth
and die [24].

inhibition even
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Meanwhile, tannins can reduce the
intensity of eating which results in the
disruption of insect growth [25].
Another active compound contained
in the skin of the onion is saponins.
Saponins can reduce the surface
tension of the mucous membrane of
the digestive tract of larvae so that the
walls of the digestive tract of larvae
become corrosive and eventually
damaged. Saponins are found in
various types of plants with the
highest concentration in certain parts
[26]. Saponins are known to have
various biological properties, namely
membrane

having permeability,

hemolytic, antioxidant, anti-
inflammatory, immunostimulant and
anticarcinogenic activities, saponins
feed

reproduction in animals, and saponins

affect intake, growth and
can also be used as fungicides,
molluscicides and pesticides, as well
as against several bacteria and viruses

[27].

Lethal Concentration 50 (L. Cso)

The LC value chosen in this
is LCso. LCso

concentration that can cause death by

study is a large

147

50% of the total larvae of the test.
This is because for research on the
killing power of an insecticide, the
concentration level of the insecticide
is considered to have good killing
power and is not harmful to the
environment if it reaches LCso. LC
values below LCso are categorized as
having low killing power, and LC
values above LCso are categorized as
having effective Kkilling power.
However, for insecticides capable of
reaching LC above LCso, testing is
required to determine the level of
safety for environmental
sustainability [28].

In this study, the LCso value
24 hours after treatment from the
concentration of onion peel powder
was 0.075%. This was due to the
longer the test larvae were exposed
to, the more concentration of shallot
skin powder that entered the larva's
body, and the faster the larvae would
die. The efficacy of insecticides to
kill insects depends on the form, the
way into the insect's body, the type of
and the

chemical, concentration,

amount (dose) of the insecticide [29].
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CONCLUSION
Based on the results of the research

on the larvicidal potential of onion peel

powder (Allium ascalonicum) on Culex
sp mosquito larvae, it can be concluded
that:

1) The concentration of onion peel
powder (Allium ascalonicum) has
the potential to be a larvicide
against the larvae of Culex sp.

2) The concentration of onion peel

(Allium

affects the mortality rate of larvae,

powder ascalonicum)

the higher the concentration

REFERENCE

[1]EI-Akhal, F., Guemmouh, R., Ez
Zoubi, Y., EIl Quali Lalami,
A. (2015). Larvicidal Activity
of Nerium oleander against
Larvae West Nile Vector
Mosquito ~ Culex  pipiens
(Diptera: Culicidae). Journal
of Parasitology Research. P
(5). Article ID 943060.

[2]Chattopadhyay, A., Bakshi, S.D.,
Betal, S., (2021). Molecular
identification and control of
Culex mosquito by Citrus
limon in West Bengal , India.

International Journal of
Mosquito Research. Vol.7, P.
6-10.

[3]Danieal, A., Peter, P., Sharmila, P.,
Jeyabalan, D. (2019).
Evaluation of mosquitocidal
activities of Rauvolfia
serpentina leaf extract against

3) The higher the mortality rate of the
test larvae.

4) The concentration of onion peel
powder (Allium ascalonicum) that
Killed the most Culex sp larvae was
0.1 g/ml, which could kill 64% of
larvae.

5) The LCso value of the concentration
of onion peel powder (Allium

ascalonicum) against Culex sp

larvae was obtained at 0.075%

filarial vector, Culex

quinquefasciatus Say (Diptera

Culicidae). International

Journal of Entomology
Research. VVol.4, P. 89-95.

[4]Andreadis, Theodore G. (2012). The

Contribution of Culex pipiens

Complex  Mosquitoes  to

Transmission and Persistence

of West Nile Virus in North

America. Journal of the
American Mosquito Control
Association.  Vol.  28(4s),
P(137-151).

[5]Mufioz, J., Ruiz, S., Soriguer, R.,
Alcaide, M.,Viana, D.S., Roiz,
D.,Vazquez, A., Figuerola, J.
(2012). Feeding patterns of
potential West Nile virus
vectors in South-West Spain.
PLoS ONE. Vol.7

148



Potential Testing of Waste Skin...

[6]Gomes, B., Parreira, R., Sousa,
C.A., Novo, M.T., Almaeida,
A.P.G., Donnelly, M. J., Pinto
J. (2012). The Culex pipiens
complex in continental
Portugal:  distribution and
genetic structure. Journal of
the  American Mosquito
Control  Association.  Vol.
28(4s). P. 75-80
[7]Brugman, V. A., Hernandez-T,
L.M., Medlock, J. M., Fooks,
A. R., Carpenter, S., Johnson,
N. (2018). The role of Culex
pipiens L. (Diptera: Culicidae)
in  virus transmission in
Europe. International Journal
of Environmental Research
and Public Health. Vol.15,
P.389
W.F, Oluwayelu, O., Daniel
0., Hernandez T, Luis M. F.,
Anthony R., Venter. M.,
Johnson, N. (2018).
Epidemiology and ecology of
West Nile virus in sub-
Saharan Africa. Parasites and
Vectors.V(11):1-10.
[9]Bouguerra, N., Djebbar, F.T.,
Soltani, N., (2017). Algerian
Thymus vulgaris essential oil:

[8]Sule,

chemical composition and
larvicidal activity against the
mosquito  Culex  pipiens.

Journal of
Vol.4,

International
Mosquito Research.
P.37-42.
[10]Anggraini, A, Hamidah,
Moehammadi, N., (2013). Uji
Efektivitas Ekstrak  Daun
Jeruk Purut (Citrus hystrix
D.S) dan Daun Jeruk
Kalamondin  (Citrus  mitis
blanco) sebagai Biolarvasida
terhadap Kematian Larva
Instar 11l Nyamuk Aedes

Aegypti L. Skripsi. Surabaya :
Fakultas Sains dan Teknologi,
Universitas Airlangga.
[11]Sukhthankar, J.H., Kumar, H.,
Godinho, M H S. (2014).
Larvicidal activity of
methanolic leaf extracts of
plant, Chromolaena odorata
L. (Asteraceae) against vector
mosquitoes. International
Journal of Mosquito Research.
Vol.1, P.33-38.
[12]Rahmayanti, Putri SK, Fajarna F.
(2016). Uji  Potensi  kulit
bawang bombay (Allium cepa)
sebagai larvacida terhadap
kematian larva nyamuk Aedes
aegypti. Jesbio Jurnal Edukasi
dan Sains Biologi. V(1):18-22.
[13]Tutik., Marcelia, S., Septiani, L.
(2020). Uji Efektivitas
Larvasida  Ekstrak  Kulit
Bawang Merah (Allium cepa
L.) Terhadap Larva Aedes
aegypti.  Jurnal  Farmasi
Malahayati. VVol. 3. No.2
[14]Prabowo, A., Noer, S., (2020). Uji

Kualitatif ~ Fitokimia  Kulit
Bawang  Merah  (Allium
ascalonicum L.). Prosiding
seminar  Nasional  Sains.
Vol.1, P.117-120

[15]Elsyana, V & Tutik. (2018).
Penapisan  Fitokimia dan

Skrining Toksisitas Ekstrak
Etanol Kulit Bawang Merah.

Jurnal Farmasi Malahayati.
Vol.1, P.107-114
[16]Notoatmodjo, S. (2012).
Metodelogi penelitian
kesehatan. Jakarta:
Rinekacipta.
[17]Fadmi, R. F. (2019). Analisis

Regresi Pengaruh Bubuk Buah
Lada (Piper Ningrum L)
Sebagai Larvasida Nyamuk

149



Rahmayanti, et.al.

Aedes aegypti. Jurnal
MediLab Mandala Waluya
Kendari. Vol.3, P. 63-70.
[18]World Health  Organization.
(2005). Guidelines for
laboratory and field testing of
mosquito larvicides. Genava.
[19]Agnetha, A. (2008). Efek Ekstrak
Bawang Putih (Allium sativum
L) sebagai. Larvasida Nyamuk
Aedes sp. Fakultas Kedokteran
Universitas. Brawijaya
Malang
[20]Pradani, F.Y., Ipa, M., Marina, R.,
Yuliasih, Y. (2013). Status
Resistensi  Aedes  aegypti
dengan Metode Susceptibility
di Kota Cimahi terhadap
Cypermethrin. Aspirator
Journal  of  Vector-Borne
Diseases. Vol.3. P. 18-24.
[21]Yunita, E.A., Suprapti, N.H. dan

Hidayat, J.W. (2009).
Pengaruh  Ekstrak  Daun
Teklan (Eupatorium riparium)
terhadap  Mortalitas  dan
Perkembangan arva Aedes
aegypti. Bioma.Vol. 11(1): 11-
17.

[22]Agati, G., Azzarello, E., Pollastri,
S., Tattini, M. (2012).
Flavonoids as antioxidants in
plants: Location and
functional significance. Plant
Science. Vol.196, P. 67-76.

[23]Dinata, A. (2009). Mengatasi DBD
dengan kulit jengkol.
(http://ejournal.unsrat.ac.id/in
dex.php/ebiomedik/article/vie

m/4392).

[24]Volk dan  Wheeler.  (1988).
Mikrobiologi Dasar. Edisi
Kelima. Jilid 1. Penerbit
Erlangga. Jakarta.

[25]Hopkins, WG & Honer, NPA.

(2008). Introduction to Plant

Physiology, 4th Edition, John
Wiley & Sons Inc., Ontario
[26]Aminah, S.N., S.H. Sigit.,, S.
Partosoedjono, dan Chairul.
(2001). S. Rarak, D. Metel,
dan E. Prostata sebagai
Larvasida Aedes aegypti.
Penelitian  PPEK, Badan
Penelitian dan Pengembangan
Kesehatan, Departemen
Kesehatan RI, Jakarta. Cermin
Dunia Kedokteran No. 131:7.
[27]Jawale, Chetan S. (2014).
Larvicidal Activity of Some
Saponin  Containing Plants
Against the Dengue Vector
Aedes aegypti. P.G.
Department  of  Zoology,
HP.T. Arts and R.Y. K
Science  College,  Nashik
422005 India.
www.sciencejournal.in
[28]Ahdiyah, Ifa & Purwani, Kristanti
Indah.  (2015).  Pengaruh
Ekstrak Daun Mangkokan
(Nothopanax  scutellarium)
sebagai Larvasida Nyamuk
Culex sp. Jurnal Sains Dan
Seni Its. Vol.4. P.2337-3520
[29]Hoedojo, R. dan Zulhasril. (2004).
Insektisida dan Resistensi.
Parasitologi kedokteran Edisi
Ke-3. Fakultas Kedokteran
Universitas Indonesia.
Jakarta.

150


http://ejournal.unsrat.ac.id/index.php/ebiomedik/article/viem/4392
http://ejournal.unsrat.ac.id/index.php/ebiomedik/article/viem/4392
http://ejournal.unsrat.ac.id/index.php/ebiomedik/article/viem/4392
http://www.sciencejournal.in/

