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Abstract: Mosquitoes are one of the vectors with a high disease spread compared to several other types of insects. Making 

a body lotion from Averrhoa bilimbi L. leaf extract is an effort to reduce the spread of Aedes aegypti mosquitoes. Averrhoa 

bilimbi L. leaves contain secondary metabolite compounds that can be utilized as natural repellants. This study aimed to test 

the phytochemical compounds, physical quality and repellant power of the body lotion formula of the Averrhoa bilimbi L. 

leaf extract. The test results showed that the lotion preparation was stable in organoleptic observation and homogeneity test. 

Repellant activity against Aedes aegypti mosquitoes was conducted for 5 hours. The highest protection power of lotion with 

Averrhoa bilimbi L. leaf extract was obtained at 76.92% at 4% extract concentration from three formulas. 
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Introduction 
 

Dengue fever (DF) is a disease transmitted by the 

Aedes aegypti mosquito. This fever has become one of the 

most frightening and troubling diseases because of its rapid 

spread. According to Gianjar (2008), the factors that cause 

DF are climatic factors, including temperature, humidity and 

heavy rainfall. The population density can also affect the 

increasing number of DF cases. DF can affect infants, 

children, and adults and can be characterized by flu-like 

symptoms for 2 to 7 days [1].  

Dengue cases are also increasing in West Nusa 

Tenggara Province. Mataram City is the area with the highest 

exposure to DF, with 536 cases and two deaths each year [2]. 

The high number of dengue cases must be handled 

immediately so that they do not increase, which can disturb 

the community. Some methods that can be done to control 

Aedes aegypti include sowing larvicides using insecticides 

and repellents [3]. Based on research by [4], the most 

effective type of mosquito repellent is lotion. Commercial 

repellent lotions generally contain the chemical N-diethyl-m-

toluamide (DEET), which can increase immunity to 

mosquito bites but is very harmful to the skin [5]. 

Innovations are needed, such as creating lotions from natural 

ingredients safe for all skin types.  

The research results [6] state that Averrhoa bilimbi L. 

leaf extract has anti-mosquito activity. This activity is due to 

the chemical content of tannins, flavonoids and saponins. 

According to [7], the compounds contained in plants that 

function as natural insecticides are cyanide groups, saponins, 

tannins, flavonoids, steroids and essential oils. Therefore, 

Averrhoa bilimbi L. leaves are suitable natural additives in 

anti-mosquito lotions because they contain many active 

compounds.  

The active compounds in Averrhoa bilimbi L.  leaf 

extract can act as repellants by entering the larval body 

through the respiratory system, which will cause nervous 

exhaustion and damage to the respiratory system, then cause 

the larvae to be unable to breathe and eventually die [8]. 

Tannins are contact toxins that can break the active cell due 

to proteolytic enzymes in mosquito body cells [9]. Saponins 

act as a stomach poison that can attack the digestive system 

in larvae that enter through the larval mouth and irritate the 

mucosa of the digestive tract, which can cause death in larvae 

[6]. 

Based on the compound content of Averrhoa bilimbi 

L. leaf extract that has been described, this study will 

formulate and test the physical quality of body lotion of 

Averrhoa bilimbi L. leaf extract as an anti-mosquito agent for 

Aedes aegypti that is safe for use by all skin types and all 

groups of children, adolescents and adults. 

 

Research Methods 
 

Materials 

 

The tools used in this research are a 60 mesh sieve, 

stirring rod, blender, chamber, glass funnel, 500 mL beaker, 

measuring cylinder, mortar and pestle, magnetic stirrer, 

oven, water bath, drop pipette, rotary evaporator, pH meter 

and analytical balance. 

The materials used were fresh leaves of Averrhoa 

bilimbi L., stearic acid, cetyl alcohol, glycerin, TEA, liquid 

paraffin, methylparaben, distilled water, and Whatman filter 

paper. 
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Research Procedure 

 

Preparation 

The sample is fresh Averrhoa bilimbi L. leaves that 

have been sorted. The sorting process was done by selecting 

and sorting the intact and undamaged Averrhoa bilimbi L. 

leaves. The leaves were then washed thoroughly to avoid 

damage and decreased quality of the active compound 

content. 

 

Extraction 

The preparation of Averrhoa bilimbi L. leaf extract 

was carried out using the maceration method, referring to the 

process of [10]. 1 kg of the leaves was dried using an oven 

(60°C) and then grinded. Averrhoa bilimbi L. leaves grinded 

as much as 500 g were added into a closed container and 

soaked using 70% ethanol for 72 hours. The extraction 

results were concentrated using a rotary evaporator at 60°C. 

 

Phytochemical Screening 

Phytochemical screening of Averrhoa bilimbi L. leaf 

extract was carried out to determine the presence of 

flavonoid, tannin, and saponin compounds. 

 

Flavonoid Test 

Averrhoa bilimbi L. leaf extract was added to 70% 

ethanol (1:3), then shaken, heated and shaken again. The 

filtrate obtained was then added to 1 g of Mg powder and 

two drops of concentrated HCl. The appearance of red in the 

ethanol layer indicates the positive presence of flavonoid 

compounds. 

 

Tannin Test 

Averrhoa bilimbi L leaf extract was added to distilled 

water (1:20) and then heated. Two to three drops of 1% FeCl3 

solution were added to the filtrate. The appearance of a 

greenish-brown or dark blue colour indicates the positive 

presence of tannin compounds. 

 

Saponin Test 

Averrhoa bilimbi L. leaf extract was added with 

distilled water (1:10). The filtrate obtained was shaken until 

homogeneous and then heated for 2-3 minutes. The filtrate is 

cooled, shaken for 10 minutes, and let stand again for 15 

minutes. The presence of foam indicates the positive 

presence of saponin compounds. 

 

Preparation of Body Lotion 

The manufacture of body lotion in this study was 

based on the method of [14] by modifying the formulation of 

Averrhoa bilimbi L leaf extract with 2 mL, 4 mL, and 6 mL. 

Materials used in the oil phase (stearic acid, liquid paraffin 

and cetyl alcohol) and the water phase (glycerin, TEA, 

distilled water). Each material was heated at 70°C while 

stirring until homogeneous. The dissolved oil phase is added 

to the water phase while stirring until a thick and 

homogeneous mass is formed. Finally, Averrhoa bilimbi L. 

leaf extract, phenoxyethanol and perfume were added and 

stirred until homogeneous. 

 

 

 

 

Table 1.   Star Fruit Leaf Extract Lotion Formulation 

Material name Formulation 

F1 F2 F3 

Extract 2 mL 4 mL 6 mL 

Stearic acid 2.5 g 2.5 g 2.5 g 

Cetyl alcohol 5 g 5 g 5 g 

Glycerin 0.5 mL 0.5 mL 0.5 mL 

TEA 2 mL 2 mL 2 mL 

Liquid paraffin 10 mL 10 mL 10 mL 

Phenoxyethanol 0.2 mL 0.2 mL 0.2 mL 

Perfume 0.8 mL 0.8 mL 0.8 mL 

Distilled water 77 mL 75 mL 73 mL 

 

Physical Quality Stability Test of Formula 

Organoleptic Test 

This test is carried out by observing the shape, colour, 

texture and aroma of the body lotion preparation of Averrhoa 

bilimbi L. leaf extract [11]. 

 

Homogeneity Test 

This test is done by placing 1 gram of body lotion of 

Averrhoa bilimbi L. leaf extract in the centre of the glass 

object and then covered with another glass object and 

observing the presence or absence of coarse grains. The 

sample is homogeneous if no coarse grains are in the 

formulation [16]. 

 

Acidity (pH) Test 

This test uses a pH meter by dissolving the Averrhoa 

bilimbi L. leaf extract with 10 mL of water, stirring until 

dissolved and then measuring using a digital pH meter 

calibrated with a buffer solution. The resulting pH is in the 

range of 4.5-8 [11]. 

 

Spread Ability Test  

This test was carried out by placing 0.5 grams of body 

lotion of Averrhoa bilimbi L. leaf extract in the middle of the 

spread ability glass and then giving a consecutive load of 0, 

25, 75 and 125 grams in the centre of the glass with an 

observation period of every 1 minute. Then, the average 

diameter of the formula is spread from the average length of 

several sides [11]. 

 

Repellency Test 

This test was carried out by applying body lotion of 

Averrhoa bilimbi L. leaf extract to the hand and then putting 

the hand into the mosquito cage. Testing was conducted for 

5 hours, with an observation period of every 15 minutes [5]. 

 

Results and Discussion 
 

Extraction of Averrhoa bilimbi L. Leaves 

 

Extraction is separating active compounds from plant 

tissues using certain solvents. The selection of methods and 

solvents must be appropriate to get maximum results [13]. 

The maceration extraction method was chosen because the 

method and equipment are simple, without a heating process 

to prevent the decomposition of active substances contained 

in the sample due to the influence of temperature and 

compounds that cannot withstand heating [14]. 

The extraction process of Averrhoa bilimbi L. leaves 

uses the maceration method with 70% ethanol solvent as 
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much as 3.75 L for 72 hours. The maceration results obtained 

were then filtered with filter paper. The extract obtained as 

much as 1.85 L was then concentrated on a rotary evaporator 

to obtain a blackish-green pure extract of 145 mL with a 

yield of 3.867%. 

 

Phytochemical Screening of The Extracts 

 

Flavonoid Test 

Flavonoid testing uses magnesium powder, and 

concentrated HCl added to the Averrhoa bilimbi L. leaf 

extract. The addition of magnesium powder and 

concentrated HCl can cause the reduction of flavonoid 

compounds in the extract by marking the colour change to 

brick red [15]. Flavonoid compounds are believed to damage 

bacterial cells by forming complex compounds with 

extracellular proteins, causing a decrease in oxygen function 

with the appearance of nerve and spiral disorders in bacteria.  

Flavonoids work by denaturing proteins. This process 

also disrupts cell formation, thus changing the composition 

of protein components. Disrupted cell membrane function 

can lead to increased cell permeability, followed by bacterial 

cell damage. The damage causes bacterial cell death.  

 

Tannin Test 

Tannin testing was carried out using 1% FeCl3 

reagent added to the Averrhoa bilimbi L. leaves extract. 

Adding 1% FeCl3 reagent aims to identify the presence of 

phenol groups in the extract of Averrhoa bilimbi L. leaves by 

marking it with a colour change to greenish brown or dark 

blue [15-16]. 

Tannin compounds are one of the macromolecular 

compounds of polyphenolic compounds that are polar with 

bitter taste characteristics. The bitter taste of this tannin 

compound can prevent insects from eating it [17-18]. This 

occurs due to tannin compounds that react with proteins to 

form insoluble copolymers in water, making proteins 

difficult for animal digestive fluids to reach.  

 

Saponin Test 

Saponin compounds have benefits that can damage 

the skin mucosa of insects if absorbed, causing hemolysis of 

blood cells, and, as a result, breathing becomes obstructed 

and causes death. Testing for saponin compounds shows a 

positive outcome if foam formation after shaking lasts a long 

time. Saponin compounds have glycosyl as a polar group and 

steroid or triterpenoid groups as nonpolar groups so that they 

form micelles when shaken with distilled water. The 

structure of the micelle polar groups will face outward, and 

the nonpolar groups will face inward, so this situation looks 

like foam. 

 

Table 2. Phytochemical screening results 

No. Test Description Image Results 

1 Tannins The 

greenish-

brown colour 

appears 

 
+ 

2 Flavonoids Red color 

appears 
 

+ 

3 Saponins Froth 

appears 
 

+ 

The phytochemical test results showed quite 

significant differences compared to the results of research 

[17], which stated that Averrhoa bilimbi L. leaf extract only 

contained steroids. 

 

Physical Quality Stability of Formula 

 

Organoleptic and Homogeneity Test 

The results of organoleptic test observations for four 

weeks in F1 (first formula) have a brownish yellow colour, 

F2 is light brown, and F3 is brown, while for other 

characteristics, it has the same characteristics in each 

formula, like smooth texture, the distinctive odour of extract 

and semi-solid shape. Based on Table 2, the body lotion has 

characteristics that do not change from week 0 to week 4. 

Body lotion has a different colour in each formula due to 

adding extracts. The concentration of extracts added to the 

body lotion affects the colour intensity of the body lotion. 

 

 
 

Figure 1. Averrhoa bilimbi L. leaf body lotion 

 

Based on the homogeneity test for four weeks, it 

shows that the three formulas are homogeneous by not 

forming coarse particles on the object glass, and the formula 

is stable at room temperature from week 0 to week four 

observations. Homogeneity testing is done so that the active 

ingredients in a lotion preparation can be evenly distributed 

and do not irritate the skin when used. 

 

Spread Ability Test 

The lotion spread ability test was conducted at the 

beginning of manufacture and lasted up to 4 weeks. 

Observations were made weekly from week 0 to week 4. The 

spread ability test aims to determine the spread ability of a 

lotion preparation. Each formulation has a great spread 

ability of around 5-9 cm. The concentration of each formula 

influences the spread ability of body lotion. The higher the 

concentration of Averrhoa bilimbi L. leaf extract, the more 

dilute the body lotion. The lotion diameter set is in the range 

of 5cm-7cm. If the spread ability is too small or below the 

standard, it will cause the lotion preparation to be complex 

and absorbed by the skin, irritating skin. The lotion cannot 

be adsorbed normally if the spread ability is too high or 

above the standard [11]. 

 

Acidity (pH) test 

A good lotion does not irritate the skin, with a pH 

standard that meets the quality of moisturizing preparations 

for the skin is 4.5-8. If the pH is too low or below, the skin 

can be scaly, itchy, and irritated. If the pH is too high, it can 

make the skin dry, affecting the skin's elasticity (Figure 2). 

 

Repellency Test 

In the repellant power test, all lotion formulas of 

Averrhoa bilimbi L. leaf extract (F1, F2, F3) showed 
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mosquito-repellent activity. Formula 2 (F2) obtained the 

highest repellant power of 76.92% (Table 3). 

 

 
Figure 2. Acidity graph 

 

Table 3. Repellency results 

Formula Repellency (%) 

F1 30.77 

F2 76.92 

F3 50 

 

Conclusion 
 

Based on the research that has been done, it is 

concluded that the best formulation of Averrhoa bilimbi L. 

leaf extract lotion based on the results of physical quality 

tests is F2 (4% extract concentration) with physical 

properties of light brown, semi-solid texture, distinctive 

aroma of Averrhoa bilimbi L. leaf extract, spread ability 

range 5.5-9.46 and more stable pH range 7.56-7.73 and with 

a protective power of 76.92%. 
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