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Abstract: This study aims to determine the toxicity of the Ficus racemosa L. plant, commonly known 

as the elo plant, which has been widely used as an alternative medicine for natural products. Using 

natural ingredients as drug candidates is a viable option to enhance the value of natural resources 

and contribute to Indonesia's biodiversity. The research employed the maceration method to obtain 

leaf extract. The extract was then partitioned using n-hexane, ethyl acetate, and chloroform solvents 

to obtain various leaf fractions. Qualitative tests were conducted to identify secondary metabolite 

compounds. The toxicity of the elo plant extract and its fractions was evaluated using the Brine 

Shrimp Lethality Test (BSLT) with Artemia salina Leach as an initial toxicity screening. The results 

revealed that the extract and fractions of the leaves contained secondary metabolites such as 

flavonoids, alkaloids, and saponins. The toxicity test yielded LC50 values of 91.76 ppm for the leaf 

extract, 220.47 ppm for the n-hexane fraction, 249.13 ppm for the ethyl acetate fraction, and 338.16 

ppm for the chloroform fraction. Based on the LC50 values, the leaf extract and fractions of the elo 

plant exhibit toxic potential. 
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INTRODUCTION  

As an archipelago, Indonesia benefits from favourable geographical conditions, 

flanked by two oceans and continents. This unique positioning contributes to its status as a 

megadiverse country. The plant diversity within Indonesia provides substantial 

opportunities for the exploration and utilization of plants in the food and health sectors 

(Kusmana & Hikmat, 2015). As a nation rich in biodiversity, Indonesia offers numerous 

plant samples with potential secondary metabolite compounds. Exploring plants derived 

from natural materials is crucial in harnessing the potential of existing biodiversity (K & 

AN, 2018). Plants produce secondary metabolite compounds (Twaij & Hasan, 2022) with 

diverse and unique biological activities (Uswatun & Wijayanti, 2020). These compounds, 

resulting from secondary metabolic processes (Mohiuddin, 2020), include active chemical 

components such as flavonoids (Abusufyan et al., 2018), alkaloids, terpenoids, steroids, 

saponins, and tannins. These compounds have been extensively studied for their potential 

as active compounds in cancer treatment. Efforts to develop cancer treatments continue to 

evolve, ranging from traditional remedies using natural materials to chemical treatments, 

including drugs and cancer therapies (Muthukrishnan et al., 2017; Antonyan et al., 2016). 

The development of treatment methods utilizing natural materials as alternatives to 

traditional medicine remains an area of significant research interest (Mohiuddin, 2020). 

The diverse natural materials have proven valuable lead compounds for developing active 

compound medicine candidates (Kumar Dubey et al., 2018) with potential as active 

substances in cancer drugs. 
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Ficus racemosa L., known as the elo plant in East Java and the Ara plant in West 

Java and West Nusa Tenggara, has been traditionally utilized as an alternative medicine for 

various ailments (Kumar Dubey et al., 2018). Its uses include treatments for diarrhoea 

(Shiksharthi & Mittal, 2011) in both adults and children, as well as anticoccidial (Khan et 

al., 2023), antimicrobial (Suryawanshi et al., 2020), anti-filarial (Ahmed & Urooj, 2010), 

chemotherapeutic (Singh et al., 2013), antipyretic (Jain et al., 2013), and anti-inflammatory 

applications (Kumar Dubey et al., 2018). The plant's various parts contain significant 

bioactive compounds, including its fruit and root bark. The root bark is particularly noted 

for its high flavonoid composition, which has demonstrated potential as a natural 

antioxidant, with an IC50 value of 1.66 ppm. This flavonoid was identified as quercetin. 

Additionally, racemosic acid, isolated from the elo plant, shows promise for treating 

inflammatory diseases, exhibiting IC50 activity in inhibiting COX-1 and 5-LO in vitro at 

90 and 18 µM, respectively. The fruit of the elo plant, known for its bitter taste, has 

potential anticancer properties against HepG-2 cells through in vitro methods (Sivakumar 

et al., 2019). Furthermore, the roots and leaves of the elo plant are being explored for their 

potential as antidiabetic drugs (Sharma et al., 2023). These findings highlight the elo plant's 

significant potential in developing natural treatments for various diseases, reinforcing its 

traditional uses and paving the way for further scientific exploration and validation of its 

medicinal properties. 

Methods for analyzing the bioactivity of natural materials include in vitro, in silico, 

and in vivo techniques. One of the simple in vitro methods for determining the toxic 

properties of a natural product is the Brine Shrimp Lethality Test (BSLT) using Artemia 

salina Leach (Zamzami et al., 2021). This method effectively monitors the 

pharmacological activity of natural extracts (Chan et al., 2021). It is advantageous due to 

its cost-effectiveness, repeatability, minimal sample requirement, and simplicity (Ntungwe 

et al., 2020), making it a functional preliminary bioactivity test before further testing (Golla 

et al., 2011). The BSLT method determines the LC50 value, representing the extract 

concentration required to kill 50% of the Artemia salina larvae (Clemen-Pascual et al., 

2022). Artemia salina larvae are commonly used in this assay because of their high 

sensitivity to toxic properties, making them ideal for identifying toxic compounds in natural 

material samples (Albarano et al., 2022). Given the potential of the active secondary 

metabolites produced by the elo plant, it is essential to explore its toxicity activity. This 

can be done using the BSLT method as an initial toxicity screening, employing Artemia 

salina Leach shrimp larvae as test organisms (Musyarrifah et al., 2014). This approach can 

help identify the toxic potential of elo plant extracts, paving the way for their use as 

candidates for anticancer drugs derived from natural ingredients. 

 

RESEARCH METHODS 

Materials and Tools 

 The material used in this research is elo leaves which form the Krembangan 

Village, Jombang, East Java. Ethanol 96% (Merck), n-hexane (Merck), chloroform 

(Merck), ethyl acetate (Merck), dimethyl sulfoxide (DMSO) (Merck), Wagner reagent 

(Sigma Aldrich), Dragendorff reagent (Sigma Aldrich), H2SO4 p.a (Merck), HCl p.a 

(Merck), magnesium (Mg) (Merck), FeCl3 (Merck), NaCl (Merck), dan aquades (Chemika 

Karya). The tools used are beaker glass (pyrex), volumetric flask (pyrex), test tube (pyrex), 

hotplate (thermos scientific), measuring pipette (pyrex glass funnel (pyrex), separatory 

funnel (pyrex), drop pipette, spatula, analytical balance (sonic), rotary evaporator (B-

ONE), oven (Memmert), water bath (Memmert), aquarium, filter paper, aluminum foil, 
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macerator, sieve 60 mesh, blender (Panasonic), vaporizer cup, drop plate, magnetic stirrer, 

vials, erlenmeyer Buchner (pyrex), and vacuum desiccator (Duran). 

 

Procedures 

Extraction of Elo Leaves 

The elo leaves of about 150 were put into a beaker glass containing 750 mL of 96% 

ethanol solvent and soaked completely for 1x24 hours. The soak results were filtered every 

1x24 hours and separated between the results of the macerate and dregs. The sample dregs 

will be soaked again using a new solvent using the same maceration procedure as before, 

up to 3 repetitions. The total macerate results were combined and concentrated using a 

rotary evaporator at 89oC Solvent evaporation is done until there is no more solvent 

dripping. The sample extract was stored in a desiccator before being used for further 

analysis. 

 

% Moisture Content (Suryani et al., 2022) 

 The samples were washed thoroughly using clean running water and then dried at 

room temperature for ± 1 x 24 hours. The samples were put into the oven and dried at 105 

oC for 3 hours. The oven process was repeated until a constant mass-weighing result was 

obtained. The drying process was stopped after the measurement of moisture content had 

met the SNI standard, which did not exceed 10%. 

 

Partition of leaf extract (Suryani et al., 2022) 

 A total of 1 g of extract that has been obtained is partitioned using various solvents 

such as n-hexane, ethyl acetate, and chloroform, each as much as 10 mL. The partition 

process uses a 50 mL separating funnel. Partition results that are further analyzed are 

solutions in the organic phase. 

 

Phytochemical Qualitative Test  

Flavonoid Test (Suryani et al., 2022) 

 A total of 1 mL of sample was added as much as 0.01 g of Mg powder and 

concentrated HCl as much as 3-5 drops. The formation of color changes into orange, brick 

red, pink, and dark red colors indicated the presence of flavonoids in the sample. 

Alkaloid Test (Marinho et al., 2022) 

 A total of 1 mL was put into 2 different test tubes and marked. Each tube is added 

to the reagent Dragendroff and Wagner as much as ± 5-10 drops. A comparison of alkaloids 

present in the sample is characterized by the formation of a red-brown precipitate if added 

Dragendorff reagent was and a brick-red brown precipitate formed if added Wagner 

reagent. 

Saponin Test (Ojah et al., 2021) 

 Saponin testing on the sample is done by dissolving 1 mL of sample into 4 mL of 

hot distilled water then cooled and filtered. The filtrate obtained was shaken very 

vigorously for 15 to 20 seconds. Next, concentrated HCl has added as much as 1-3 drops 

to the foam formed. If the foam remains after the addition of concentrated HCl, the sample 

is indicated to contain saponins. 

Salkowski Test (Stamenković et al., 2021) 

 A total of 2 ml of sample was added with 2 ml of chloroform. Furthermore, a few 

drops of concentrated H2SO4 were added to the mixture and shaken gently to observe the 

changes that occurred. The presence of steroids/terpenoids is indicated by the formation of 
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2 layers, namely organic with a red color change and water layer with a yellow to green 

color change. 

 

 

Tannin Test (Carabelly & Aspriyanto, 2020) 

 A total of 1 mL of sample was added with 10 mL of aqudes and then brought to a 

boil in a water bath. The cooled filtrate added as much as 5 mL of FeCl3 1% (b/v). The 

formation of color changes to dark blue, blue-black, brown-black, or green-black indicates 

the sample contains tannins. 

 

Toxicity Assay (Marliza and Oktaviani, 2021), (Sukandar, et al., 2009), (Suryawanshi et 

al., 2020), (Rahamouz-Haghighi et al., 2022) 

The primer solution of each extract fraction that has been obtained is prepared. 100 

mg of extract fractions were dissolved in DMSO (unique, complex samples). The solution 

was transferred to a 10 mL vial tube with a concentration variation of 50 ppm, 100 ppm, 

250 ppm, 500 ppm, and 1000 ppm. Each vial contains a solution of 48-hour-old Artemia 

salinaLeach shrimp larvae actively moving as many as ten tails. Dilute the solution using 

seawater solution until the volume reaches 10 mL. The same work was done on the control 

solution and replicated three times. The % mortality value of shrimp larvae was observed 

after incubation for 1 x 24 hours. Based on the % mortality data, the data were processed 

based on the regression data obtained to determine the LC50 value. The LC50 value is 

obtained based on the calculation of the probit value by converting the % mortality value 

with the Probit table. The results of plotting the data between the probit value and log 

concentration will produce a regression line equation that will be used to determine the 

LC50 value of each elo plant sample. 

 

RESULTS AND DISCUSSION 

The samples to be used need to be measured for moisture content to determine if 

the dry samples (dry simplicial) have met the SNI rules; namely, the maximum percentage 

of moisture content in natural material samples is 10%. This standard indicates that the 

sample still contains water but with a minimum tolerance level, so disturbing 

microorganisms do not live and multiply in the sample during storage (Vera Zambrano et 

al., 2019). A minimal measure of water content will be beneficial during the maceration 

process because the sample can interact maximally with the solvent during the maceration 

process. Based on the calculation results, the percentage value of leaf sample water content 

is 1.039%. 

 

Elo Leaf Extract 

Prepared samples will be used to make extracts using the maceration method. The 

maceration method has a working principle of interaction between the sample and the 

solvent used so that the secondary metabolite compounds present in the sample can dissolve 

in the solvent. This method has the advantage that the process can be done and does not 

need to use heat for a certain period, which can create a risk of damage to the components 

of active compounds that are sensitive to temperature or heat in the natural ingredients 

used. However, this method has disadvantages, namely the use of many solvents and the 

fact that it could be more time efficient (long time needed) (Farahani, 2021). The choice of 

solvent in the maceration process plays a vital role in determining the type of secondary 

metabolite compounds that will dissolve. This is to the principle of like dissolve like; 

namely, secondary metabolite compounds that have the same properties as the solvent will 
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attract the solvent, while secondary metabolite compounds that have different properties 

from the solvent cannot dissolve in the solvent used (Permana & Andhikawati, 2021). 

A suitable solvent can be selected based on the order of the solvent most often used 

during the maceration process. The degree of solubility of the solvent is also a factor that 

should be considered in the selection of solvents. Specifically, solvent selection can be 

based on the nature of solvent polarity, solvent selectivity properties, and volatile solvent 

properties so that it is easily separated from the active compounds to be taken (Al-Shabibi 

et al., 2022), solvents that have stable chemical properties, and solvents with low prices 

and are readily available. If viewed based on the polarity of the solvent, it can be sorted 

from water, ethanol, methanol, chloroform, ether, and acetone. 

This study used a solvent and sample ratio of 1:5 (b/v) and maceration for 1 x 24 

with repetition of maceration up to three repetitions. Every 1 x 24 hours after maceration, 

the maceration results were filtered to separate the residue and filtrate. The residue that has 

been obtained will be used for the following maceration process using a new solvent with 

the same ratio. Each filtrate obtained will be combined into one in the same container. 

Repetition of maceration up to three times aims to maximize the process of extracting 

secondary metabolite compounds in natural materials. Therefore, the solvent used is a new 

solvent to avoid solvent saturation, which results in the solvent no longer being able to 

attract secondary metabolite compounds in the sample. 

 

The Fraction of Elo Leaf 

Partitioning is done using a separating funnel tool with liquid-solid principles. The 

thick sample obtained will be dissolved first with distilled water and added with the three 

partition solvents. Furthermore, it is shaken using a separating funnel so that separation 

occurs according to the principle of like dissolve like. The shaking results will form two 

phases: the distilled water phase and the organic phase (the phase containing the organic 

solvent used). The separation of these two phases can occur due to differences in the 

distribution of secondary metabolite compounds based on the similarity of their properties 

with the solvent used. At the same time, the phase position can be determined based on the 

weight density of each phase. If the density of a phase is greater, the position of the phase 

is at the bottom. The partition results will be used as a fraction sample according to the 

solvent used. The solvent will be evaporated again to obtain a thick fraction extract that 

will be used for further analysis. Especially for n-hexane, ethyl acetate, and chloroform 

solvents, solvent evaporation is carried out using a water bath tool because the solvent is 

very volatile compared to ethanol solvents. 

 

Phytochemical Qualitative Test 

 Secondary metabolites are compounds in plants or natural materials formed from 

the results of side reactions or secondary reactions of primary metabolism (Parbuntari et 

al., 2018). The existence of secondary metabolite compounds in plants has a function as a 

substance that can defend itself or maintain its existence in the environment. Although they 

are the result of side reactions and have a smaller amount when compared to primary 

metabolite compounds, secondary metabolite compounds have many benefits and potential 

(Fecker et al., 2020). 
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Table 1. The results of secondary metabolites of elo leaf 

Compound 
Color if the result is 

positive 

Information & Samples Color Observed 

Leaf F. hexane F.EA F.CHCl3 

Flavonoid Yellow or orange or 

red 

(+) 

Orange 

(+) 

Orange 

(+) 

Yellow 

(-) 

Light green 

Alkaloid  Red-brown or brick 

red-brown 

(+) 

Red-brown 

(+) 

Red-brown 
(+) 

Red-brown 
(+) 

Red-brown 
Saponin Foam stable (+) 

Foam stable 

(+) 

Foam stable 

(-) 

No foam 

(-) 

No foam 

Steroid Red to yellow (-) 

Green 

(-) 

Green 

(-) 

Green 

(-) 

Green 

Terpenoid Red to yellow (-) 

Green 

(-) 

Green 

(-) 

Green 

(-) 

Green 

Tanin Blackish green (-) 

Light green 

(-) 

Light green 

(+) 

Blackish 

green 

(-) 

Note:  

F. hexane = fraction of n-hexane extract 

F. EA = fraction of ethyl acetate 

F. CHCl3 = fraction of chloroform 

(+) = indicated contain secondary metabolite compound 

(-) = indicated not contain secondary metabolite compound 

 

 Based on Table 1, show that the secondary metabolite compounds contained in leaf 

extract samples and n-hexane fractions are flavonoids, alkaloids, and saponins. While the 

ethyl acetate and chloroform fractions only contain alkaloid compounds. The qualitative 

test results obtained provide information regarding the possibility of what secondary 

metabolite groups are contained in the sample but cannot provide information regarding 

the structure of the metabolite compounds in question. But, based on research before 

informed that leaf Ficus racemosa L., contains flavonoids, alkaloids, tannins, sterols, 

triterpenoids, and triterpenes (Pahari et al., 2022), (Kumar Dubey et al., 2018) 

 

Toxicity Assay 

 Based on the calculation of the probit value and log concentration of each sample 

of extracts and fractions of elo plant leaves, the LC50 value has been obtained respectively 

(Clemen-Pascual et al., 2022). The ability of each sample that can cause mortality (death) 

to 50% of the test sample in the form of Artemia salina Leach larvae is thought to contain 

secondary metabolite compounds that have the ability of toxic properties (Suryawanshi et 

al., 2020). While the category of toxicity properties can be seen in Table 2: 
Table 2. The category of toxicity based on LC50 value 

Category LC50 (µg/mL) 

Very toxic ≤ 30 

Toxic 31 – 1000 

Not toxic > 1000 

 

 The BSLT test method is a simple method that is commonly used to determine the 

toxic potential (Ntungwe N et al., 2020) of an active compound derived from natural plants 

or synthetic materials based on its ability to cause death in Artemia salina Leach larvae (as 

bioindicators) (Muthukrishnan et al., 2017). The results of the BSLT test of elo plants in 

the form of extract samples and leaf fractions against Artemia salina Leach shrimp are 

presented in the following Table 3: 

 



Al-Kimia|Volume XI Nomor 2 2023. 47 

 

 

(author) Firnanelty, et al l 

(Maiandra GD font 9) 

 

Toxicity Test of Elo (Ficus racemosa L.) Leaf Extracts and Fractions Using   

 Brine Shrimp Lethality Test Methods Suryani, et al 

Table 3. LC50 leaf extract 

Log Concentration % Mortality Probit LC50 (ppm) 

1,699 26,7 4,375 

91,76 

2,000 56,7 5,169 

2,398 83,3 5,966 

2,699 90,0 6,282 

3,000 96,7 6,808 

 Based on Table 3, the LC50 value obtained was 91.76 ppm. This shows that to be 

able to cause death as much as 50% of the total shrimp larvae required a sample 

concentration of 91.76 ppm. Refers to Table 2, the LC50 value that has been obtained is 

included in the toxic category. As an initial screening information on the toxicity properties 

of leaf extract samples can be recommended as a candidate containing anticancer drug 

compounds. 
Table 4. LC50 fraction of n-hexane 

Log Concentration % Mortality Probit LC50 (ppm) 

1,699 6,7 3,5015 

220,47 

2,000 33,3 4,5684 

2,398 60,0 5,2533 

2,699 63,3 5,3398 

3,000 93,3 6,4985 

 
Table 5.  LC50 fraction of ethyl acetate 

Log Concentration % Mortality Probit LC50 (ppm) 

1,699 0,0 0,0000 

249,13 

2,000 13,3 3,8877 

2,398 50,0 5,0000 

2,699 90,0 6,2816 

3,000 100,0 8,7190 

 
Table 6. LC50 fraction of chloroform 

Log Concentration % Mortality Probit LC50 (ppm) 

1,699 0,0 0,0000 

338,16 

2,000 0,0 0,0000 

2,398 33,3 4,5684 

2,699 76,7 5,7200 

3,000 100,0 8,7190 

 

Based on Tables 4, 5, and 6, the LC50 values of h-hexane, ethyl acetate, and 

chloroform fractions were 220.47 ppm, 249.13 ppm, and 338.16 ppm, respectively. This 

indicates that these concentrations are required to cause the death of 50% of the total shrimp 

larvae. When referring to Table 2, the LC50 value that has been obtained is included in the 

toxic category as initial screening information of the toxicity properties of leaf fraction 

samples in n-hexane, ethyl acetate, and chloroform solvents can be recommended as 

candidates containing anticancer drug compounds. Tests on cancer cell lines as a follow-

up test to the cytotoxic test results that have been obtained still need to be done. This is the 

basis for determining the potential of elo plants as candidates for anticancer drug 
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compounds. Based on qualitative phytochemical tests that have been carried out, it is 

suspected that the toxic properties given can be influenced by the presence of certain 

organic compound functional groups, such as hydroxy (OH) functional groups and 

nitrogenous bases on amine (NH2) functional groups. The active secondary metabolite 

compounds in the sample can cause the death of shrimp larvae. These active compounds 

can be toxic to larvae, thus disrupting their digestive system (Yani et al., 2023). 

 

CONCLUSIONS 

Based on the results of the research that has been done, it can be concluded that 

the content of secondary metabolite compounds contained in extracts and fractions of elo 

plant leaves is in the form of flavonoid compounds, saponins, and alkaloids (Table 1). The 

LC50 value of elo plant leaf extract obtained was 91.76 ppm; leaf n-hexane fraction was 

220.47 ppm; leaf ethyl acetate fraction was 249.13 ppm; and leaf chloroform fraction was 

338.16 ppm. Based on the LC50 value, it shows that the leaf extract and fraction of the elo 

plant have toxic potential. 
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