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ABSTRACT 

 

The study was conducted to determine the potential use of Moringa leaf flavonoids as biolarvicides in 

suppressing the growth of Aedes aegypti mosquito larvae. The design used was a completely randomized 

design (CRD) with six flavonoid treatments including P0 (0 ppm flavonoids as a negative control), P1 (12.5 

ppm flavonoids), P2 (25 ppm flavonoids), P3 (50 ppm flavonoids), P4 ( flavonoids 75 ppm), and P5 

(flavonoids 100 ppm). Each treatment was repeated three times. The results of the analysis of diversity 

(Anova) revealed that Moringa leaf flavonoids had a very significant effect (P = 0.000) on the mortality of 

A. aegypti mosquito larvae. The administration of 50 ppm flavonoids of Moringa leaf extract caused the 

mortality of A. aegypti larvae to reach 95%, and at a concentration of 75 ppm, it increased the mortality 

percentage to 100%. The results of the probit analysis showed that the lethal concentration 50 (LC50) was 

achieved at a concentration of 7.96 ppm with exposure for 24 hours, while the lethal concentration-time 50 

(LT50) at a concentration of 75 ppm was achieved in a shorter time (2.08 hours). 

 

Keywords: flavonoids, moringa leaf, Aedes aegypti, biolarvacide 

 

ABSTRAK 

 

Penelitian dilakukan untuk mengetahui potensi pemanfaatan flavonoid daun kelor sebagai biolarvasida 

dalam menekan pertumbuhan larva nyamuk Aedes aegypti. Rancangan yang digunakan adalah Rancangan 

Acak Lengkap (RAL) dengan enam perlakuan flavonoid meliputi P0 (flavonoid 0 ppm sebagai kontrol 

negatif), P1 (flavonoid 12,5 ppm), P2 (flavonoid 25 ppm), P3 (flavonoid 50 ppm), P4 (flavonoid 75 ppm), 

dan P5 (flavonoid 100 ppm). Setiap perlakuan diulang sebanyak tiga kali. Hasil analisis keragaman 

(Anova) menunjukkan bahwa flavonoid daun kelor berpengaruh sangat nyata (P = 0,000) terhadap 

mortalitas larva nyamuk A. aegypti. Pemberian 50 ppm flavonoid ekstrak daun kelor menyebabkan 

kematian larva A. aegypti mencapai 95% dan pada konsentrasi 75 ppm meningkatkan persentase kematian 

hingga 100%. Hasil analisis probit menunjukkan bahwa lethal concentration 50 (LC50) dicapai pada 

konsentrasi 7,96 ppm dengan pemaparan selama 24 jam sedangkan  lethal concentration time 50 (LT50) 

pada konsentrasi 75 ppm dicapai dalam waktu lebih singkat (2,08 jam).  

 

Kata Kunci: flavonoid; daun kelor; Aedes aegypti; biolarvasida 
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1. INTRODUCTION 

The Aedes aegypti mosquito is a biological 

vector that aids in spreading dengue fever. 

The dengue fever cases in East Nusa 

Tenggara (NTT) as of April 1, 2020, were 

4,518 cases, with 48 deaths. The four 

regencies/cities in NTT with the highest cases 

were Sikka 1,548 cases, Kupang City 578 

cases, Belu Regency 569 cases, and Alor 

Regency 401 cases (Bere, 2020). Data from 

the Indonesian Ministry of Health shows that 

cases of DHF between January to July 2020 

in Indonesia reached 71,633 cases, with the 

number of deaths reaching 459 (Maulana et 

al., 2021).   

Djojosumarto concluded that eradication 

attempts involving the killing of adult 

mosquitoes were ineffective compared to the 

use of larvicides to destroy mosquito larvae 

(Yasi et al., 2018). Synthetic larvicides have 

always been the preferred method of 

preventing the spread of the Aedes aegypti 

mosquito due to their ease of use, availability, 

and effectiveness. However, the use of 

conventional insecticides to control 

mosquitoes, such as organochlorine, 

carbamates, pyrethroids, malathion, DDT, 

and organophosphorus, has raised concerns 

about environmental pollution, residual 

effects, and resistance of certain mosquito 

populations, as well as adverse effects on 

human health (Gautam et al. 2013; Ferreira et 

al., 2009). The investigation of alternative 

controllers that are safer and derived from 

plants is motivated by the adverse effects of 

chemical pesticides on non-target creatures, 

human health concerns, and the environment. 

The use of ecologically acceptable bioactive 

compounds that are readily biodegradable and 

have specific targets that are poisonous to 

nuisance insects is a viable alternative. 

Plants contain bioactive organic 

chemicals, which are superior to synthetic 

pesticides because they are less toxic, less 

susceptible to the development of resistance, 

and are easily biodegradable (Prabhu et al., 

2011). Research and development of natural 

larvicides derived from plants have been 

widely carried out. Nwankwo et al. (2015) 

showed that the seed oil extracts of M. 

oleifera and Anona muricata were beneficial 

as larvacides to control A. aegypti in 

eradicating yellow fever outbreaks and 

reducing the impact of conventional 

insecticides on the environment. 

Nature provides a variety of medicinal 

plants that are useful in controlling infectious 

disease vectors (Prabhu et al., 2011). Moringa 

leaves are widely known as medicinal plants. 

Moringa leaf extract can be used directly on 

mosquito habitats for effective control 

(Sharma et al., 2013). 

Moringa oleifera, according to Coppin et 

al. (2013), is a multipurpose tropical plant that 

is underutilized as a medicinal and nutritional 

ingredient. However, this plant contains high 

concentrations of flavonoids, which could be 

a new bioactive source in developing natural 

commercial products. Flavonoids are 

polyphenolic compounds that are abundant in 

nature. Flavonoids consist of several 

hydroxyl groups attached to an aromatic ring 

structure (Mohammed and Manan, 2015) and 

are generally soluble in water (Lin et al., 

2018). Its antioxidant properties are 

determined through the mechanism of 

chelation formation or scavenging (Astuti et 

al., 2021). Gautam et al. (2013) proved that 

the flavonoid extracts of Vitex negundo and 

Andrographis paniculata had larvicidal 

activity against Anopheles stephensi and A. 

aegypti mosquitoes. Phytochemicals derived 

from plant materials can act as larvicides, 

insect growth regulators, repellants, and 

oviposition attractants (Prabhu et al., 2011). 

Moringa leaf extract from the Giri 

Banyuwangi area can kill A. aegypti mosquito 

larvae with an LC50 of 3953.17 ppm and an 

LT50 of 18.98 hours (Yasi and Harsanti, 

2018). Hikmah and Ardiansyah (2018) 

showed that Moringa leaf extract (M. 

oleifera) combined with fig leaf (Ficus 

carica) at a ratio of 75%: 25% was effective 

in triggering the mortality of A. aegypti 

larvae. With this combination, larval 
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mortality reached 62% after 10 hours of 

exposure.  

Moringa plants contain various bioactive 

chemicals, such as alkaloids, saponins, 

tannins, and phenols, that have the potential 

as larvicides (Putra et al., 2016). Meye et al. 

(2021) proved that the alkaloid and tannin 

compounds of Moringa leaf extract are toxic 

to A. aegypti larvae, indicating that they have 

the potential to be developed as natural 

pesticides or biolarvicides. However, little 

data show the application of flavonoid 

compounds from Moringa leaf extract 

directly to A. aegypti larvae. This research 

was conducted to study the potential use of 

Moringa leaf flavonoids as biolarvicides in 

suppressing the growth of A. aegypti 

mosquito larvae. 

2. MATERIALS AND METHODS 

2.1. Materials 

The materials used were Moringa leaves 

(Moringa oleifera L) obtained from Baumata 

Timur Village, Kupang Regency (semi-arid 

region), A. aegypti eggs (Waikabubak Health 

Research and Development Center NTT), 

aquadest, 70% ethanol, n-hexane (Sigma ), 

ethyl acetate (Merck), chloroform (Sigma), 

magnesium powder, concentrated HCL 

(Sigma), 10% NaOH, acetic acid (Sigma), n-

butanol (Merck), 1% AlCl3 detector, and 

methanol (Merck). The tools used were 

graduated cylinder, Erlenmeyer, test tube 

racks, tongs, beakers, blenders (National), 

UV-Vis spectrophotometer (Genesys 10S 

UV-Vis Spectrophotometer), filter paper, 

oven, medium-sized plastic containers, sifter 

trays, filter cloth, rotary vacuum evaporator 

(Buchi Rotavapor R-210), stirring rod, 

analytical balance (Digital SF400), glass 

plate, Thin Layer Chromatography (TLC) 

plate, water bath, silica Gel G60F254, spray 

bottle, ultraviolet lamp, coverslip, syringe, 

funnel, dropper, sieve, knife, glass jar, static, 

test tube, volume pipette, loop, and digital 

camera. 

 

2.2. Maceration 

The Moringa leaves were used from stalks 

number 2-5. The leaves were dried, mashed 

with a blender, and filtered. A total of 400 

grams of Moringa leaf powder was macerated 

with 800 mL of 70% ethanol and stirred twice 

a day. After 24 hours, it was filtered and 

separated between the dregs and the filtrate. 

The dregs were macerated again with new 

ethanol and repeated until the clear filtrate 

was obtained. The filtrate obtained was 

concentrated with an evaporator at 40oC (Yasi 

and Harsanti, 2018). The yield was calculated 

using the following formula:  

%𝑌𝑖𝑒𝑙𝑑 =
w𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑒𝑥𝑡𝑟𝑎𝑐𝑡

weight of moringa leaf powder use
× 100%  

2.3. Extract fractination 

A total of 5 g of Moringa leaf extract was 

dissolved in 100 mL of water, stirred until it 

was runny and homogeneous, and then put 

into a separating funnel. Fractionation was 

carried out with 10 mL of n-hexane solvent. 

The solvent was put into a separating funnel 

and then shaken 3 times to form 2 layers, 

namely n-hexane and a layer of water. The n-

hexane layer and the aqueous layer were 

further separated. The water layer was 

fractionated with 10 mL of chloroform to 

form 2 layers: the chloroform and the water. 

The chloroform layer and the aqueous layer 

were separated. The aqueous layer was 

fractionated with 10 mL of ethyl acetate to 

obtain an ethyl acetate and a water layer. The 

ethyl acetate layer and the aqueous layer were 

separated. The above process was repeated 5 

times. This process produced n-hexane 

fraction, chloroform fraction, and ethyl 

acetate fraction. Furthermore, the three 

fractions were evaporated by heating using a 

water bath for 15 minutes at 100˚C 

(Simanjuntak, 2008). 

2.4. Flavonoid phytochemical test 

As much as 1 mL of the three fractions 

were put into 3 test tubes. The first tube was 

reacted with magnesium powder and 2-4 

drops of concentrated HCl and shaken. The 

formation of red color indicates the presence 

of flavonoids from the flavonol and flavanone 
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groups. The second tube was dropped with 

concentrated HCl and heated for 15 minutes 

on a bath. The orange color formed indicates 

the presence of anthocyanidin group 

flavonoids. The third tube was dripped with 

10% NaOH solution, and the color change 

indicated the presence of phenolic flavonoids 

(Zirconia et al., 2015). 

2.5. Separation of flavonoid compounds with 

TLC 

The stationary phase used 4 G60F254 

silica plates measuring 7 x 1 cm, which were 

marked with a line 1 cm from the bottom edge 

of the plate to indicate the initial position of 

the spots and 1 cm from the top edge of the 

plate to indicate the boundaries of the elution 

process. The TLC plate was activated by 

heating in an oven at 105oC for 15 minutes to 

remove moisture, then removed and cooled.  

The mobile phase (eluent) used several 

mixed eluents, including n-hexane: ethyl 

acetate (16: 4), acetic acid: H2O: 

concentrated HCl (15: 5: 1.5), n-butanol: 

acetic acid: water (8: 2: 10), methanol: ethyl 

acetate (16: 4). Each eluent was put into a 

beaker. The positive ethyl acetate fraction 

containing flavonoids was taken as much as 5 

mL using a syringe, and then it was spotted on 

a plate that had been marked and put into a 

beaker containing the eluent. The elution 

process was stopped when a predetermined 

limit was reached. The plate was removed, 

dried, and then wrapped in aluminum foil 

(Rahmawati, 2015; Zirconia et al., 2015). The 

silica plate was then observed under UV light 

at a wavelength of 366 nm. The visible spots 

were marked with a pencil, and the distance 

traveled by each spot and the Rf (Retardation 

factor) value were calculated.  

𝑅𝐹 =
𝑡ℎ𝑒 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑠𝑢𝑏𝑠𝑡𝑎𝑛𝑐𝑒

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑒𝑑 𝑏𝑦 𝑡ℎ𝑒 𝑚𝑜𝑏𝑖𝑙𝑒 𝑝ℎ𝑎𝑠𝑒
  

(Sari, 2011). 

2.6. Larva preparation 

A. aegypti eggs were incubated in water 

media. Larvae were reared for 3-5 days to 

reach instar III and IV larvae with complete 

and clear anatomical characteristics, there 

were parts of the head (chepal), chest 

(thorax), abdomen, spines on the chest begin 

to be clearly visible, and breathing funnel 

(siphon) which was blackish brown. Larvae 

were fed with dog food (Buni, 2013).  

2.7. Research design 

This study used a completely randomized 

design (CRD) consisting of 6 treatments with 

3 replications. The treatments applied were 

variations in flavonoid concentrations         (0 

ppm (P0), 12.5 ppm (P1), 25 ppm (P2),  50 

ppm (P3), 75 ppm (P4), and 100 ppm (P5). 

Into each container, flavonoid compounds 

were added according to the predetermined 

concentration and added water until it reached 

100 mL. The solution was then stirred until it 

was runny and homogeneous. 20 A. aegypti 

larvae were placed into each container, and 

the larval mortality was observed every 2 

hours for   24 hours (Imanta and Hidajati, 

2017) using the formula:  

𝑀 =
𝑀𝑡

𝑀0
x 100% 

Where M is the percentage of larval mortality 

(%), Mt is the number of dead larvae, and M0 

is the number of early larvae. 

In addition, the Lethal Concentration 50 

(LC50) was determined, which is the 

concentration of the extract that can cause 

50% larval death, and the Lethal 

Concentration Time 50 (LT50) is the time 

needed to kill up to 50% of the larvae. 

The percentage of larval mortality was 

analyzed using analysis of variance 

(ANOVA) to determine the effectiveness of 

flavonoid compounds in A. aegypti larvae. 

Significant differences between treatments 

were tested using Duncan MRT (Multiple 

Range Test), while LC50 and LT50 were 

analyzed using the Minitab version 16 

program. 
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3. RESULTS AND DISCUSSION 

3.1. Phytochemical test 

The phytochemical test proved that the 

ethyl acetate fraction gave positive results of 

containing flavonoid compounds, whereas the 

chloroform and n-hexane fractions gave 

negative results (Fig.1). The first flavonoid 

test used magnesium powder and added with 

concentrated HCl. The polyhydroxy flavonols 

will be reduced by magnesium metal in 

hydrochloric acid, resulting in red 

benzopyrylium or flavilium salts and 

foaming. The second flavonoid test used 

concentrated HCl then heated. HCl 

hydrolyzes and breaks down anthocyanins 

into anthocyanidins, heating accelerates the 

reaction until an orange color was formed. 

The third flavonoid test with 10% NaOH 

produced a red to brown color because 

flavonoid compounds formed acetophenone 

which reacted with NaOH. Phytochemical 

tests conducted by Yasi and Harsanti (2018) 

proved that Moringa leaf extract contains 

flavonoid compounds. In this study, the ethyl 

acetate fraction was positive for flavonoids, 

so it was continued with Thin Layer 

Chromatography (TLC) (Zirconia, 2015).  

The eluent mixture of n-butanol: acetic 

acid: water (8:2:10) in TLC provided the best 

separation by producing two stains with Rf 

values of 0.42 and 0.9, respectively (Fig. 1). 

In contrast, a mixture of n-hexane: ethyl 

acetate (16:4) eluent, concentrated acetic 

acid:water: HCl (15:5:1,5), and methanol: 

ethyl acetate (16:4) resulted in only one stain. 

The separation occurs because the eluent used 

is polar so that it can separate flavonoid 

compounds which are also polar. According 

to Latif et al. (2018), a good eluent is an eluent 

that can separate compounds in large 

quantities marked by the appearance of stains. 

Yuda (2017) used the mobile phase of n-

butanol: acetic acid: water (1:4:5) for the 

flavonoid TLC test and produced six spots.  

The appearance of a light blue color on the 

two TLC stains observed under UV light 

proved that the Moringa leaf extract was 

positive for flavonoids which were thought to 

be from the isoflavone flavonoid compound 

group. Yuda (2017) proved that the blue 

fluorescence at UV 366 nm with a length of 

Rf 0.76 is a type of isoflavone flavonoid 

containing a free 5-OH group. 

   

 

 

 

 

 

 

 

 

 

 

 

 

           (a)        (b)          (c) 

Figure 1. TLC results of the ethyl acetate fraction of Moringa leaf extract with n-butanol as eluent: acetic 

acid: water (8:2:10). Observations under UV light (λ 366 nm) (a), without UV light (b), and picture 

illustrations (c).  
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Table 1. Mortality percentage of A. aegypti larvae after 24 hours of treatment 

Treatment (ppm) 
Repetition Total 

Deaths 
Average Percentage 

1 2 3 

P0 (0) 0 0 0 0 0 0a 

P1 (12.5) 14 14 15 43 14.3 72b 

P2(25) 17 18 17 52 17.3 87bc 

P3(50) 19 18 20 57 19.0 95c 

P4 (75) 20 20 20 60 20.0 100c 

P5 (100) 20 20 20 60 20.0 100c 
* Numbers in columns with the same superscript are not significantly different 

 

3.2. Effects of Moringa leaf extract flavonoids 

Moringa leaf flavonoids are very potential 

as larvicides of A. aegypti. The results of the 

larvicidal test of Moringa leaf flavonoids are 

presented in Table 1. Table 1 shows that the 

higher the flavonoid concentration, the higher 

the mortality percentage of A. aegypti larvae. 

The analysis of variance (ANOVA) showed 

that the flavonoids of Moringa leaf extract 

had a very significant effect (p = 0.000) on the 

mortality of A. aegypti larvae. The use of 

flavonoids with concentrations of 75 ppm and 

100 ppm can trigger larval death up to 100%. 

However, the two treatments were not 

statistically significant (P>0.05) in larval 

mortality compared to concentrations of     50 

ppm and 25 ppm. This study showed that the 

application of Moringa leaf flavonoids at a 

dose of 25 ppm could initiate larval death, 

although it was 13% lower than the 

application of 75 ppm. Increasing the 

concentration of flavonoids to 50 ppm could 

initiate an increase in mortality 5% lower than 

the 75 ppm application. The toxic effects 

caused by larval mortality ranged from 87%-

100%, proving that Moringa leaf flavonoids 

become toxic loads and are very potential as 

natural larvicides when applied at adequate 

concentrations.  

A. aegypti larvae treated with flavonoids 

showed poisoning symptoms such as 

restlessness, up and down movements in 

water media (telescopic), and death marked 

by floated mosquito larvae on the surface of 

the media and did not respond when 

stimulated by touch. Flavonoids are plant 

secondary metabolites with various metabolic 

functions (Makita et al., 2016). Harith et al. 

(2018) stated that in plants, flavonoids act as 

attractants or excitants, repellents or feed 

deterrents, and also as oviposition inhibitors. 

The toxicity of flavonoids triggers larvicidal 

activity. In this study, flavonoids with a 

concentration of    75 ppm caused death up to 

100% after exposure for 24 hours. In contrast, 

using moringa leaf extract tannins at a 

concentration of 75 ppm after 72 hours of 

exposure could only kill larvae with a 

mortality percentage of 67% (Meye et al., 

2021). 

Flavonoids work as respiratory toxins that 

enter the body through the respiratory system 

(Cania and Setyaningrum, 2013). Moringa 

leaf flavonoid compounds are thought to 

affect and damage the respiratory system and 

cause nervous wilting, resulting in larvae not 

being able to breathe and ending in death. 

Moringa leaf flavonoids stimulate 

cytoplasmic membrane damage at the cellular 

level, causing cells to leak and cause the 

enzyme system to inactivate. As a result, 

phospholipids cannot maintain the shape of 

the cytoplasmic membrane so that the 

membrane breaks and causes the death of A. 

aegypti larvae (Hebert and Hamidah, 2018). 

3.3. Lethal concentration 50 (LC50) of 

Moringa leaf flavonoids 

LC50 was determined by probit analysis to 

determine the effective concentration that 

could kill 50% of the total larvae of the test. 

The relationship curve between flavonoid 

concentration and the number of larval 

mortality is presented in Fig. 2.  
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Figure 2. The relationship curve between flavonoid concentration and the number of deaths of A. aegypti 

mosquito larvae 

Fig. 2 shows that the percentage of 

mortality of A. aegypti mosquito larvae and 

the concentration of Moringa leaf flavonoids 

follow the equation Y = 14.67 + 0.063x. Each 

increase in flavonoid concentration of 

Moringa leaf extract by one unit will increase 

the mortality of 0.063 individual larvae of A. 

aegypti with a coefficient of determination 

(R2) of 0.792. It means that 79.2% of 

mosquito larvae mortality was caused by the 

contribution of flavonoid compounds from 

Moringa leaf extract and the rest by other 

factors not observed in this study. Coelho et 

al. reported that sulfate flavonoids in the 

Sterculiaceae family showed strong larvicidal 

activity against A. aegypti larvae so that they 

have the potential to be developed as 

domestic larvicides in combating A. aegypti, 

which is an insect vector for several viral 

diseases such as dengue fever and Zika 

(Fernandes et al., 2018). According to 

Haditomo, flavonoids are stomach poisons 

that interfere with the digestive system of A. 

aegypti larvae and cause failure to grow and 

then die (Utami et al., 2016). Flavonoids such 

as furanoflavonoid karanjin, pyranoflavonoid 

karanjachromene, and oleic acid from 

Millettia pinnata were very effective against 

larvae of A. aegypti and Culex pipiens pallens. 

The flavonoids karanjachromene, pongamol, 

and pongarotene have strong inhibitory 

effects on mosquito larvae 

acetylcholinesterase but do not affect cAMP 

levels (Perumalsamy et al., 2015). 

Probit analysis showed that the LC50 of 

Moringa leaf flavonoids in A. aegypti larvae 

was reached at a concentration of 7.96 ppm. 

It means that Moringa leaf flavonoids 

(Moringa oleifera L) could kill 50% of test 

larvae at 7.96 ppm application. The relatively 

small LC50 value proves that flavonoid 

compounds have the potential as biolarvicides 

in mosquito larvae (Rumengan, 2010). The 

LC50 value for the toxicity test is classified as 

very high if <1 mg/L, high if it ranges from 1-

10 mg/L, moderate if        >10-100 mg/L, and 

low if >100 mg/L (Hendri et al., 2010 ). 

3.4. Lethal concentration time (LT50) of 

Moringa leaf flavonoids 

LT50  was determined by probit analysis to 

determine the effective time in killing 50% of 

the test larvae. The LT50 values for each 

concentration are shown in Table 2.  Table 2 

shows that the application of     75 ppm 

flavonoids gave a shorter LT50 value of 2.083 

hours compared to other treatments. It means 

that after 2.08 hours of administration of 75 

ppm flavonoids, 50% of A. aegypti larvae will 

die. Cania and Setyaningrum (2013), who 

used legundi leaf extract, found that the 

higher the concentration of the extract, the 

shorter the LT50. The linear regression 

equation curve of the relationship between 

time and number of larval mortality after 

being treated with flavonoids from Moringa 

leaf extract is presented in Fig. 3. 
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Table 2. LT50 Value of Moringa Leaf Flavonoids 

Treatment LT50 Value 

12.5 ppm 17.4357 

25 ppm 6.32661 

50 ppm 2.62772 

75 ppm 2.08281 

100 ppm 3.45742 

 

 

Figure 3. Relationship curve of time and number of larvae mortality treated with flavonoid

The pattern of the relationship between the 

time and the number of deaths of A. aegypti 

larvae given flavonoids as shown in Fig 3 

shows that each time increase of one unit will 

increase the mortality of larvae by 0.55 

individuals following the equation, Y = 0.133 

+ 0.55x with a coefficient of determination 

(R2) of 0.932. It indicates that 93.2% of larval 

mortality was triggered by the length of time 

the larvae were exposed to Moringa leaf 

flavonoids, while the rest was caused by other 

factors not observed in this study. This study 

confirms Gautam et al. (2013), who stated 

that the larvicidal activity of Vitex negundo 

and Andrographis paniculata against 

Anopheles stephensi and A. aegypti was a 

synergistic effect of phenolic compounds, 

including flavonoids. However, further 

research is needed before the commercial use 

of the flower bud flavonoid extract of V. 

negundo. Likewise, the flavonoids of 

Moringa leaf extract in this study need to be 

studied further before being applied 

commercially.  

4. CONCLUSIONS 

The application of 75 ppm Moringa leaf 

flavonoids could increase the mortality of A. 

aegypti larvae up to 100% with a shorter 

Lethal Concentration Time (LT50) (2.08 

hours) than other treatments. However, the 

administration of flavonoids with a 

concentration of 7.96 ppm could cause larval 

mortality up to 50% (LC50). 
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