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ABSTRACT 

The African leaf (Vernonia amygdalina Delile) is an Indonesian plant used by 

the community as a traditional medicine. V.amygdalina contains active 

compounds such as flavonoids, tannins, saponins, and steroids which have 

antibacterial properties. This study aims to determine the antibacterial activity 

and the most effective concentration of purified extracts of V.amygdalina against 

the Escherichia coli bacteria. V.amygdalina simplicia was extracted using the 

maceration method. Ethanolic extract V.amygdalina was tested for the quality of 

the extract parameters and purified. Then, the purified extract V.amygdalina was 

tested for phytochemical screening and antibacterial activity against Escherichia 

coli bacteria by well-diffusion with concentrations of 30%, 40%, and 50%. The 

result of the quality parameter test for ethanolic extract V.amygdalina meets the 

requirements of specific and non-specific parameters. Purified extract 

V.amygdalina positively contains flavonoids, tannins, saponins, and steroids. 

Antibacterial activity of 0.05% chloramphenicol and purified extract 

V.amygdalina concentrations of 30%, 40%, and 50% against Escherichia coli 

bacteria had inhibition of 23.42 mm, 8.40± 0.315 mm, 9.44± 0.543 mm, and 

11.59 ± 1,640 mm. The produced most effective inhibition was at a concentration 

of 50%. The results showed that the purified extract of V.amygdalina has 

antibacterial activity in the moderate to strong category, and the most effective 

concentration against Escherichia coli bacteria is the concentration of 50%. 

Keywords: African leaves; Purified extract; Antibacterial activity 

1. INTRODUCTION 

Plants in Indonesia have many uses in people's lives, one of which is used in traditional 

medicine. Traditional medicine is a concoction of natural ingredients or preparations that can 

come from plants, minerals, animals, or galenica preparations, or a mixture of ingredients that 

have been used for generations as a healing medium that can be applied according to the norms 

prevailing in that society. The advantage of the basic ingredients of a medicinal plant is that the 

side effects produced are relatively low (Isnawati et al., 2019). One of the plants that can be used 

in traditional medicine is African leaves. This leaf is better known as the leaf of a thousand 

diseases, namely a leaf that people believe can be efficacious in treating various diseases (M. 

Muhammad et al., 2023). African leaves have anti-diabetic activity (Yunitasari et al., 2022), 

antioxidant (Karlina et al., 2023), treat cholesterol, headaches, fever, throat infections, and cancer, 

treat malaria, heal wounds, and coughs, are antibacterial, and treat digestive problems (Hasibuan 
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et al., 2024; Oyeyemi et al., 2018). The various properties of various medicinal plants can be 

caused by the presence of secondary metabolite compounds (Yunitasari et al., 2022). Based on 

research, the secondary metabolites found in African leaf plants are flavonoids, alkaloids, 

terpenoids, glycosides, tannins, and saponins (Ogidi et al., 2019).  

Indonesia has a tropical climate, which makes bacteria grow easily, one of which is a type 

of bacteria that is pathogenic (disease). One example of pathogenic bacteria is Escherichia coli 

bacteria. This bacterium belongs to the enterobacteria group of gram-negative bacteria which are 

often found in human digestion, animal digestion, soil, water, and air (Booth, 2018). Apart from 

that, Escherichia coli is also often found in the human digestive tract such as the large intestine 

as a microorganism or normal flora which can cause large amounts of salt and water to be lost 

from the body. Thus, pathogenic bacteria such as Escherichia coli can be the main cause of 

diarrhea (Riley, 2020). Research on antibacterial tests on African leaves showed that the ethanolic 

extract of African leaves on the proliferation of Escherichia coli bacteria could provide inhibitory 

power at an extract concentration of 50% (Habtom & Gebrehiwot, 2019).  

The purified extract is an extract that is free from various components of ballast substances 

(impurity compounds contained in the sample) which can disrupt a matrix (marker compound) in 

natural materials, disrupting the resulting biological activity (Carolia & Noventi, 2016). The 

extract purification process aims to obtain various pure extract components that are free from 

other chemical components that are not needed in the extract such as wax, plasticizer, and fat 

(Ramadhani & Novema, 2022), in this research purification of the extract was carried out to 

maintain some of the chemical contents of the extract which have a synergistic effect and can 

maximize activity in the treatment process. Therefore, this study aims to determine the activity of 

purified extract of African leaves (Vernonia amygdalina Delile) against Escherichia coli bacteria. 

 

2. METHODS 

2.1. Plant Materials  

African leaves obtained from Astana Village, Gunung Jati, Cirebon Regency were collected 

first. Then, plant determination is carried out to ensure the correctness of the plant parts and types 

of African plants that will be used in the research. The plant determination process was carried 

out at the Plant Taxonomy Laboratory, Biology Department, FMIPA, Padjadjaran University.  

The results of the African Leaf determination are based on the plant determination certificate 

Number 28/HB/04/2023. 

2.2. Preparation of the Extracts 

African Simplicia leaf powder is extracted using the maceration method. A total of 600 

grams of simplicia powder was put into a closed glass vessel. Add 4.5 L (75 parts) filter liquid in 

the form of 96% ethanol, cover, and let sit for 3 days, stirring occasionally. After 3 days, the 

solution was filtered and squeezed, the dregs were washed with 1.5 L (25 parts) filter fluid until 

a filtrate was obtained. Then cover the container, and leave it in a cool place protected from light 

for 2 days. After that, concentrate using a rotary evaporator at 40 °C to one-third. Continue 

evaporation with an electric water bath until a thick extract is obtained (Karlina et al., 2023). 

Specific parameter testing of African leaf ethanolic extract includes organoleptic tests (odor, 

texture, and color), water-soluble extract, and ethanol-soluble extract (Kunaedi et al., 2023) while 

non-specific parameter tests include water content, total ash, acid-insoluble ash, and drying 

shrinkage test (Depkes RI, 2017). The ethanolic extract of African leaves was purified using n-

hexane and distilled water (1:1) (Iryani et al., 2021).  

2.3. Qualitative Analysis of Phytochemical Screening 

Phytochemical screening includes tests for alkaloids, flavonoids, saponins, tannins, steroids, 

or triterpenoids. The purified extract of African leaves which had been diluted with distilled water 

was tested for flavonoids by adding 2 mg of magnesium powder and 3 drops of concentrated 
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hydrochloric acid. Positive results indicate the appearance of an orange color. Alkaloid test by 

adding 2-3 drops of Mayer and Dragendorf reagent (Putri et al., 2021). The result is positive if a 

yellowish-white precipitate forms with Mayer's reagent and a brownish-red precipitate forms with 

Dragendorf's reagent (Ladeska & Dingga, 2019). The saponin test is carried out by adding 10 mL 

of hot water, then cooling and shaking vigorously. The presence of saponin If a firm and stable 

foam forms for no less than 10 seconds and does not disappear when 1 drop of 2N hydrochloric 

acid is added. tannin test by adding 2-3 drops of 1% iron (III) chloride (Indriaty et al., 2023). The 

result is positive if a blackish-green color forms. In the steroid or Triterpenoid Test by adding 1 

drop of glacial acetic acid and 2 drops of concentrated sulfuric acid, the results obtained are green, 

indicating the presence of steroids, if a purple color is formed, it indicates the presence of 

triterpenoids. 

2.4. Preparation of Culture Media and Sterilization 

2.4.1. Sterilization 

The tools to be used are washed thoroughly using detergent and dried. After that, certain 

tools are covered on top with fatty cotton wrapped in gauze, then wrapped in parchment paper, 

and tied with mattress thread. For glass beakers, the mouth is only covered with parchment paper 

and tied with mattress thread, while Petri dishes are only wrapped with parchment. Sterilize using 

an autoclave at 121°C for 15 minutes. 

2.4.2. Nutrient Agar Media 

Media in Petri Dishes - Weigh the nutrients so that they are 1.6 grams. Dissolve 80 mL of 

distilled water in an Erlenmayer, then stir until dissolved. Heat the nutrient agar solution over low 

heat until clear and homogeneous. Cover with greased cotton. Then wrap it in parchment paper 

and tie it with mattress twine. Sterilize using an autoclave at 121 °C for 15 minutes. 

The Media is Tilted - Weigh the nutrient so that it weighs 0.16 grams. Dissolve with 8 mL 

of distilled water in an Erlenmeyer flask, and stir until dissolved. Heat the nutrient agar solution 

over low heat until clear and homogeneous. Then pour the agar medium into a test tube. Sterilize 

by autoclaving at 121 ℃ for 15 minutes. After that, tilt it at 10° and let the media solidify (Balouiri 

et al., 2016).  

Bacterial Rejuvenation - Take the ose needle in the flambir until the tip of the needle 

becomes incandescent, do this 3 times. Then take the Escherichia coli bacteria from the test tube, 

open the tube cap, and flammable the mouth of the tube. Take 1 dose of Escherichia coli bacteria, 

then flammable the mouth of the tube and close it again. Inoculate on agar media slanted in a zig-

zag manner, cover, and incubate at 37 °C for 24 hours (Chavez-Esquivel et al., 2021).  

Bacterial Suspension - Take 3 mL of 0.9% Sodium Chloride using a syringe, then put it in 

a test tube. Take 3 inocula of Escherichia coli bacteria, then put them in a test tube filled with 

0.9% Sodium Chloride. Then the turbidity is seen by comparing the standard turbidity Mc. 

Farland (Balouiri et al., 2016).  

2.5. Antimicrobial Activities 

A total of 1 mL of bacterial suspension was inoculated into 80 mL of warm Nutrient Agar 

media, and shaken gently. The nutrient media is poured into 3 petri dishes of 20 mL each, then 

wait for 15 minutes (Indriaty et al., 2022). Before printing the holes, first mark the surface of the 

area at the back of the petri dish with a marker (A = positive control, B = negative control, C=30% 

concentration of purified extract of African leaves, D=40% and E=50%) (Héjja et al., 2024). After 

marking, print a hole using a perforator with a diameter of 6 mm which has previously been 

flammable. Then, the holes in the media were filled with purified extract of African leaves 

according to the predetermined concentration, positive control, and negative control 20 µl each 

using a micropipette. After that, leave it for 2 hours, then put it in an incubator at a temperature 

of 35-37 ℃ for 18-24 hours. The resulting clear zone around the hole is observed and measured 

using a caliper (Jarriyawattanachaikul et al., 2016; Karimi et al., 2018).  
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3. RESULTS AND DISCUSSION  

Plant determination carried out at the Plant Taxonomy Laboratory, Department of Biology, 

FMIPA, Padjadjaran University, Bandung Number 28/HB/04/2023 showed that the plant part 

used for research was correct, African leaves from the Asteraceae tribe with the species Vernonia 

amygdalina Delile. The organoleptic test results on African leaf Simplicia have a dark green color 

with a distinctive, aromatic, and quite pungent odor. The resulting texture is a dry, coarse powder. 

The organoleptic test results of the ethanolic extract of African leaves have a dark green color, a 

distinctive aromatic odor that is not too strong and the resulting texture is thick like a paste. Extract 

standardization testing is carried out to determine the quality parameters of the extract contained 

in an extract under study by established standards. The results of testing extract quality parameters 

are in the Table 1. 

 

Table 1. Value of specific parameters and non-specific parameters of ethanolic extract 

Parameters Mean±SD % Standard 

Water Content 7.53±0.0055 <12.5% 

Water Soluble Extract 17.20±0.0006 >12%  

Ethanol Soluble Extract 31.49±0.0055 >8%  

Total Ash 6.30±0.0281 <10.2%  

Acid-insoluble ash 0.28±0.0015 <0.6%  

Dry Shinkage 5.09±0.0052 <10%  

 

The results of the phytochemical screening test for purified extracts of African leaves were 

positive for containing active compounds of flavonoids, saponins, tannins, and steroids. Based on 

the inhibition zone classification, the antibacterial activity test of the purified extract of African 

leaves has a clear zone in the moderate to strong category (Sanam et al., 2022). At concentrations 

of 30%, 40%, and 50%, it has antibacterial activity against Escherichia coli bacteria with the 

resulting inhibitory power being 8.40 ± 0.315 mm; 9.44 ± 0.543 mm; and 11.59 ± 1,640 mm. The 

most effective inhibitory power of the purified extract of African leaves is at a concentration of 

50% with an average inhibitory power of 11.59 ± 1,640 mm. Antibacterial activity of purified 

extract of African leaves against Escherichia coli bacteria in Figure 1. 

 

 
Figure 1. Antibacterial activity of purified extract of african leaves against Escherichia coli 

 

Based on the data obtained, it shows that the ethanolic extract of African leaves has met 

various extract quality parameter requirements including water content, water-soluble essence 

content, ethanol-soluble essence content, total ash content, acid-insoluble ash content, and drying 

loss. Standardization of extract water content in African leaf extract was carried out using a tool 

in the form of MAB (Moisture Analyzer Balance). The water content results obtained from 

research that has been carried out are 7.53±0.0055%. The requirements for good extract quality 

parameters for African leaf extract according to the (Depkes RI, 2017) are no more than 12.5%. 
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This shows that the ethanolic extract of African leaves has water content that meets the 

requirements, the result of which is no more than 12.5%. The purpose of determining the water 

content in extracts is to provide a minimum limit or range for the amount of water content in a 

sample, where the higher the water content in an extract, the easier it is for fungi or mold to grow, 

thereby reducing the biological activity of the extract during the storage period. 

Testing the levels of water-soluble essence and the levels of ethanol-soluble essence aims to 

determine the number of compounds dissolved in water (polar) and ethanol (semi-polar-non-polar 

in nature). In this study, the results of the water-soluble essence from African leaf extract were 

17.20±0.0006%, while the ethanol-soluble essence was 31.49±0.0055%. The quality parameter 

requirements for water-soluble essence content and ethanol-soluble essence content are that the 

water-soluble essence content is not less than 12% and the ethanol-soluble essence content is not 

less than 8%. This shows that the extract quality parameters of African leaf extract are more 

soluble in ethanol than in water because African leaf extract has active compounds that are more 

likely to be easily dissolved in ethanol than water. After all, ethanol is a universal solvent so it 

can attract polar compounds and non-polar while water is only able to attract polar compounds. 

The ash content testing carried out included total ash content with the results obtained in the 

research carried out being 6.30±0.0281%, while the acid-insoluble ash content was 

0.28±0.0015%. According to the (Depkes RI, 2017), the requirement for a good total ash content 

for African leaf ethanolic extract is no more than 10.2%, while the acid-insoluble ash content is 

no more than 0.6%, so testing the ash content of the leaf ethanolic extract Africa has met the 

requirements. Determination of total ash content is carried out to determine the amount of internal 

and external mineral content remaining after the washing process which can come from the 

beginning to the end of the extract-making process. Meanwhile, determining the acid-insoluble 

ash content aims to evaluate the extract for contamination by materials containing silica such as 

soil and sand contained in the extract studied. Drying loss in testing the quality parameters of 

African leaf extract which was carried out was 5.09±0.0052%. The requirement for good extract 

drying shrinkage is <10%. Determination of drying loss is carried out to show how many 

compounds contained in the extract have been lost or easily evaporated during the drying process. 

Drying loss is a parameter for an extract to maintain quality to avoid fungal growth (Utami et al., 

2022).  

Based on research data from antibacterial activity tests, shows that all the wells in the 

samples containing purified extracts of African leaves have clear zones in the medium to strong 

category. The inhibitory power produced by the purified extract of African leaves is due to the 

secondary metabolite compounds contained in the purified extract of African leaves. These 

metabolite compounds include flavonoids, saponins, tannins, and steroids. Flavonoids act as 

antibacterials by denaturing bacterial cell proteins, damaging bacterial cell membranes, and 

inhibiting energy metabolism in bacteria so that bacterial growth will be hampered and disrupted 

(Gutiérrez-Venegas et al., 2019). Saponin has a role as an antibacterial with its mechanism of 

action, namely reacting with porins (trans-membrane proteins) on the outer membrane of bacterial 

cell walls, forming strong polymer bonds resulting in damage to porins which are the gates for 

the entry and exit of compounds which will reduce the permeability of bacterial cell membranes 

and result in cell Bacteria will experience a lack of nutrition, so that bacterial growth is hampered 

or dies (Alina et al., 2023). Then, tannins can also act as antibacterials by binding to the proteins 

of bacteria by contracting the cell walls so that permeability and cell wall formation will be 

hampered. Steroids can act as antibacterials whose mechanism of action is to interact with the 

phospholipid membrane of bacterial cells which are permeable to lipophilic compounds this 

causes the integrity of the cell membrane to decrease and the morphology of the cell membrane 

to change into cells that can easily become brittle and lyse (Othman et al., 2019).  
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4. CONCLUSION  

A purified extract of African leaves (Vernonia amygdalina Delile) at concentrations of 30%, 

40% and 50% has antibacterial activity against Eschericia coli bacteria with the resulting 

inhibitory power of 8.40 ± 0.315 mm; 9.44 ± 0.543 mm; and 11.59 ± 1.640 mm. The most 

effective inhibitory power of the purified extract of African leaves is at a concentration of 50% 

with an average inhibitory power of 11.59 ± 1.640 mm.  The higher the concentration of purified 

extract of African leaves, the greater the inhibitory power of bacterial growth due to the increasing 

content of bioactive bacteria inhibitors. Further research is needed on African leaves using other 

extraction methods and bacteria. 
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