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Abstract

Indonesia occupies the top position as the country with the highest dengue cases in ASEAN. A variety of
prevention dengue can be done which can be used chemicals. Chemical insecticides indeed provide
effective results and optimal, but many negative impacts both on the environment and living organisms.
The many negative effects of chemical insecticides led to new research in the vector control safer,
simpler, and environmentally sound. Control using biological insecticides (vegetable) is one of them.
One of the plants that can be used as larvicides are turmeric (Curcuma domestica). Tumeric contains
bioactive compounds such as essential oils, alkaloids, flavonoids, saponins potential as an alternative
killer mosquito larvae. Researchers create 6 concentration turmeric extract (0g / L: 025 g /L, 05g/ L;
1g /L; 2g / L; 4g/ L) of each concentration included 25 larval Aedes aegypti L. The data obtained were
performed Shapiro-Wilk normality test and then test the hypothesis by Kruskal Walis and probit test.
Results obtained LCso value is 2.084g/L or 0.208% (w/v). The results showed that tumeric extract
(Curcuma domestica) is effective to kill the larvae Aedes aegypti L.
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INTRODUCTION

Dengue fever (DBD) is a disease
found in most tropical and subtropical
regions. DBD is caused by mosquito-borne
infections (Rau et al, 2019) with four
dengue virus serotypes (DEN 1, 2, 3, 4)
(Harapan et al, 2019). WHO designates
Indonesia as one of the hyperendemic
countries. 32 out of 33 province in
Indonesia (355 cities from 444 cities)
affected by DBD, with the number of cases
as many as 380 cases of DBD and 1-2
people die every day (Mustafa & Basri,
2019).

DBD disease is caused by dengue
virus spread by the Aedes aegypti L.
mosquito. Aedes aegypti L. is also a carrier
of yellow fever and chikungunya virus
(Rochmat et al., 2016). The eradication of
Aedes aegypti L. mosquitoes is inefficient
because they have the adaptability to the
environment, so mosquitoes do not have a
major impact on disturbances due to
human intervention or natural
phenomena. The use of insecticides to
control larvae is usually by using abate
(temephos) that is proven to cause
poisoning in humans such as dizziness,
nausea, and nervous disorders if the dose
given is very high, and if used for a long
time eating negatively impacts resistance
in DBD vectors (Isaac et al., 2019). By
looking at the negative impact that occurs

if using synthetic insecticide out of plant

insecticides, because insecticidal
compounds from plants easily decompose
in the environment, do not leave residues
in the air, water, or soil, and have a better
level of safety. Plants that can be used as a
natural insecticide making material have
the content of any namely tannins,
saponins, alkaloids, flavonoids, and sterols
(Suling dkk., 2020).

Turmeric  rhizomes  (Curcuma
domestica) contain essential oils one of
which is turmerone. Turmeron is a type of
seskuiterpen that has a ketone ring
(Chang et al, 2007). Sesquiterpene is a
major element in essential oils in
turmeric. Essential oils contain tumeron
consisting of ar-tumeron, o-tumeron, and
B-tumeron, these three compounds have
similar chemical structure, physical
properties, and molecular weight (Kao et
al, 2007).

The properties of insect

repellent and turmeric antifeed are

associated with the appearance of
turmerons (Lee et al, 2001), kurkuminod
(Chowdhury et al, 2000), terpenoid, a-
terpeniod, and y-terpenoid (Cheng et al,
2009). Flavonoids were reported as
strong inhibitors of acetylcholinesterase
(AchE) from mosquito larvae indicating it
to be the presumable site of larvicidal
action, the same results were observed for
oleic. Flavonoid can also inhibit feed and
act as a growth regulator (Perumalsamy et

al, 2015).
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Alkaloids have an influence in the

central nervous system of the insects,

acting on the receptors of several
neurotransmitters, provoking
uncontrolled muscular movements,

paralysis, seizures, and death. They can
also affect the sodium channels of the
nerve cell membrane, preventing the
transmission of nerve impulses (Rattan,
2010). Studies with synthetic analog
alkaloids have revealed to have a greater
degree of inhibition of AchE [Borrero et
al, 2018; Carreno et al,, 2014). Based on
the background above, we want to
research Larvicidal Activity Of Turmeric
(Curcuma domestica) Extract Against

Aedes aegypti L.

MATERIALS AND METHOD

This research is an experimental
study with a control group design using
five different concentrations of tumeric
extract; each treatment was performed
three replications and each replication
used 25 larvae. The samples tested in this
study were turmeric simplicia powder
taken from the Center for Research and
Medicine and

Development of Plants

Traditional Medicine Tawangmangu,
Central Java. Turmeric simplicia iswas
then macerated using by 70% ethanol
with a ratio of 10 parts of Simplicia with
75 parts of the solvent at room

temperature for 5 days protected by the

light, while repeatedly stirred. The liquid
of maceration iswas tightened using a
rotary evaporator  to get viscous extract.
Before the extract obtained is tested to
larva Aedes aegypti L. the extract is
carried out phytochemical screening,
including the test of the presence of
tannins or polyphenols, flavonoid test,
saponin test, and alkaloid test (Habibi,
2018). Test activity as a turmeric extract
violin against 450 healthy instars I[II
larvae by looking at its active movement.
Testing of larvae's activity against Aedes
aegypti L. larvae was conducted at the
Indonesian Center for Vector Research
and Development and Reservoir of
Salatiga Disease. The treatment consists of
6 concentrations of turmeric extract ; 0
g/L; 25g/L; 5 g/L; 10 g/L; 20 g/L; and 40
g/L in the glass. Each concentration
treatment was given 25 Aedes aegypti L.
larvae, convered with gauze and stored in
a room at a temperature of 250C-300C.
Observations were made after 24 hours by
counting the number of dead larvae.

The data  obtained  were
performed Shapiro-Wilk normality test
and then test the hypothesis by Kruskal
Walis and probit test, to find out LC50 of

turmeric extract.

RESULTS AND DISCUSSIONS
The purpose of this study is to find

out the activity of turmeric extract




against the larvae of Aedes aegypti L.
Turmeric used in the study was obtained
from a farmer in Karang Pandan with
criteria as shown in table 1 :

Table 1. Secondary Data of Turmeric
(Curcuma domestica)

Criteria Information
Age 9 months
Height 700 cm
Planting Time December 2012
Harvest Time August 2013
Water Content 11%

Turmeric samples obtained from
farmers were carried out in the
determination of crops and continued
with the manufacture of Simplicia.

Harvest age determines the

composition of active components
contained in raw materials, for example,
old fruit has a different composition to
the young fruit (Yasni, 2012). The
maturity level is raw fruit, half-cooked
fruit, and ripe fruit obtained the same
type of secondary metabolite compounds
but different levels, where the ripe fruit
will have higher levels of secondary
metabolites (Sirait et al, 2014). Table 1
uses turmeric rhizomes age 9 months,
where the age of the rhizomes include old
age and ready to harvest and the age of
these rhizomes following the research
Purwakusumah et al., (2016) Temulawak
rhizomes with the age of 9 months have
levels of bicactive

higher major

metabolites than the age of rhizomes 7
and 8.

Simplicia obtained is extracted and
evaporated wuntil it obtains viscous
extract, the viscous extract obtained is
calculated percent yield so that it is
obtained data as listed in table 2. The
percent of yield was used to know
extract

weight percentage of the

compared to the weight of Simplicia.

Table 2. Results of Turmeric Ethanol

Extract Rendemen
Dry Weight  Dry exposition Rendemen
simplisia (g) weight (g) (%)
250 63 25,2

Turmeric ethanol extract was first
carried out phytochemical screening to
find out type of secondary metabolites
in the sample. Based on the phytochemical
screening of turmeric extract all
secondary metabolite were positively
found in the compounds tested. The type

and results of phytochemical screening for

turmeric are shown in Table 2 below.

Table 3. Data Test Qualitative Screening

Turmeric
No  Qualitative Screening Test

Results
1 Alkaloid test (+)
2 Saponin test (+)
3 Flavonoid test (+)
4 Tannin and Polyphenol test (+)
5 Terpenoid test (+)
6 Fenolate test (+)
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The results of phytochemical
screening of sample extracts in this study
are 70% turmeric ethanol extract
(Curcuma domestica) positively containing
flavonoids, alkaloids, saponins,
terpenoids, phenolic, and tannins that acts
as larvacide

The results of the test of larvae
against larvae of Aedes aegypti L. are
shown in table 4 as below

To see the percentage of larval
death after being added in variations in
the concentration of turmeric extract
(Curcuma domestica) after 24 hours of

observation is shown in table 5 below




Tabel 4. Larvae Test data on larvae of Aedes aegypti L.

Observation Crude Concentration of Turmeric Extract (Curcuma domestica)
Time 0g/L 25g/L 5g/L 10g/L 20g/L  40g/L
(Minutes)

R1 RZ R3 R1 RZ R3 R1 RZ R3 R1 RZ R3 Rl RZ R3 R1 RZ R3

0 o0 o oo ao0o0o0oO0O0OO0COTOTDUOUOODD
5 00 0O 0 OCOO O0OUOO0OO 55 6 56 3
10 00 00O 0O OO O OO5 5 4 4 68 8 6 9 9
15 00 00 0 0CO0O 0 0 129 6 1012 10 10 19 14
30 0 0 0 128 5 9 9 13 20 20 16 13 17 18 13 20 20
60 0 0 0 25139 16 16 15 21 22 20 20 22 25 19 24 25
120 0 0 0 2519 24 21 25 25 25 25 25 25 25 25 25 25 25
1440 0 0 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25

Description : R1 : Replication One
R2 : Replication Two
R3 : Replication Three

Table 4 for the smallest consetration variation of 2.5 g/L indicates that all
larvae will show death after 24 hours of observation, and for 40 g/L concentrations
indicate larval death at 2-hour observation

Table 5. Presentase of larval death in various concentrations of turmeric extract
(Curcuma domestica) for 24 Hours

. Percentage of larval death in various concentrations of turmeric extract (Curcuma
Observation

time domestica)
(Minutes) 0g/L 25g/L S5g/L 10 g/L 20 g/L 40g/L
Total % Total % Total % Total % Total % Total %
0 0 0 0 0 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0 16 21 14 19
10 0 0 0 0 0 0 13 17 22 29 24 32
15 0 0 0 0 0 0 27 36 32 43 43 57
30 0 0 25 33 31 41 56 75 48 64 53 71
60 0 0 47 63 47 63 63 B84 67 89 a8 91
120 0 0 68 91 71 95 75 100 75 100 75 100
1440 0 0 75 100 75 100 75 100 75 100 75 100
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From table 5 shows all variations in
concentrations imposed on larvae over 24

hours showing all larvae experience death z |
% |

except the control group (0 g/L). Below is ; #
a graph of the mortality percentage of P .
larva for variation of treatment observed 3 ‘ '

every minute interval of observation

Graph 1. of the mortality percentage of
larva for variation of treatment observed

every minute interval of observation




The LC50 value obtained from this
study was 2,084 g/L (0.2%), in the sense
that the concentration of added turmeric
extract is 2,084 g/L (0.2%) able to kill
50% of the larvae of the Aedes aegypti L
mosquito. According to the WHO,
Larvasida is declared effective if it can kill
larvae = 10% of the total test larvae.
Where the number of larvae that die after
treatment of concentration (2,5 g/L, 5 g/L,
10 g/L, 20 g/L, and 40 g/L), larvae show
death above 10% within 24 hours.

The death of larvae by turmeric
extract is thought to be related to the
secondary metabolite content of 70%
turmeric ethanol extract (Curcuma
domestica). The results of phytochemical
extraction screening in this study are 70%
ethanol extract

turmeric (Curcuma

domestica) positively containing
flavonoids, alkaloids, saponins, terpenoids,
phenolic, and tannins. The content of
flavonoids enters the body system of
larvae through the respiratory system,
which will have an impact on respiratory,
the larvae cannot breathe normally and
will have an impact on the death of larvae
(Cania & Setyaningrum, 2013).

The alkaloid content of turmeric
will have an impact on indigestion.
Alkaloids can degrade cell membranes to
get inside and damage cells (Cania &
Setyaningrum, 2013). Tannins work as an
estrogen substance that can shrink tissue

8

and shut down protein structures in the
skin and mucosa resulting in the death of
larvae (Yanie et al, 2013)

Saponi on turmeric works by
lowering the voltage on the surface of the
mucosal membrane of the digestive
mucosa of the larva so that the walls of the
digestive structure are corrosive and
eventually damaged (Irwan et al,, 2007).
Terpenoids have antifeedant properties,
resulting in larvae dying, terpenoid
compounds that have larvacide activity

are monoterpenes (Kishore et al., 2014)

CONCLUSION

Ethanol extract of 70% turmeric
(Curcuma domestica) positively contains
flavonoids, alkaloids, saponins, terpenoids,
phenolates, and tannins, with a value of
LC50 obtained from this study is 2,084 g /
L or 0.208% (w/v). The results showed
that tumeric extract (Curcuma domestica)
is effective to kill the larvae Aedes aegypti
L
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