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Abstract: Infection is a disease that often occurs in Indonesia. This disease is caused by pathogenic 

microbes, one of which is bacteria. Staphylococcus aureus and Escherichia coli are bacteria that cause 

infection. Pharmacological therapy for bacterial infections used to use antibiotics, currently tends to 

use drugs that come from nature. One of the plants that has the potential as an antibacterial is gadung 

mango leaves. This study aims to determine the effectiveness of mango leaf ethanol extract against 

S.aureus and E.coli bacteria. The method used was well diffusion with concentrations of ethanol extract 

of mango leaves 0.5% (S1), 0.75% (S2), 1% (S3), streptomycin (K+), and ethanol (K-), respectively 

treatment was repeated 5 times. Data that can be analyzed using One Way ANOVA with a significant 

level of 0.05. Based on the results of the antibacterial extract of ethanol extract of mango gadung leaves, 

it has the potential to be better on E. coli bacteria, namely at a concentration of 1% (S3) of 16.05 mm, 

whereas on S.aureus K+ bacteria (Streptomycin) it is better on control + of 15.9 mm. 
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1. INTRODUCTION  

Infections caused by bacteria are usually 

carried out pharmacological therapy using 

antibiotics, but now the tendency of treatment is 

back to nature by using plants as medicine (back 

to nature).  

Antibacterial is a substance that can inhibit 

the growth and kill pathogenic bacteria (Paju et 

al., 2013). Testing was carried out to determine 

the minimum inhibitory concentration value to 

increase the effectiveness of the antibacterial 

compound as well as prevent the emergence of 

bacterial resistance problems because the 

administration of antibacterials in excessive 

amounts and continuously will cause bacterial 

cells to become resistant (Kuspradini et al., 2016). 

Antibacterial activity is influenced by several 

factors, including extract concentration, 

antibacterial compound content, extract diffusion 

power, and the type of bacteria being inhibited 

(Marselia et al., 2015). 

   Mangifera indica L. is a plant that has 

benefits as a medicinal plant (Djarot et al., 2020). 

Mango leaf extract contains alkaloids, tannins, 

phenols, flavonoids, saponins, phytosterols, and 

mangiferans (Djarot et al., 2020). 

Staphylococcus aureus is a gram-positive 

bacterium that can cause meningitis, boils, acne, 

and infections (Purnamasari et al., 2018), and S. 

aureus is a pathogenic bacteria found in the 

respiratory tract, mouth, nose, skin, and urinary 

tract (Lake et al., 2019). 

Escherichia coli is a gram-negative 

bacterium that causes diarrhea, urinary tract 

infections, neonatal meningitis, gastroenteritis, 

and hemolytic uremic syndrome (Hanum et al., 

2022). 

APA Citation: Miranti, I. P., & Andriani, V. (2024). Antibacterial Effectiveness Test of Ethanol 

Extract of Gadung Mango Leaves Against Staphylococcus aureus and 

Escherichia coli Bacteria. Quagga: Journal of Education and Biology, 16(1), 

72-76. DOI: 10.25134/quagga.v16i1.74. 

Received: 14-08-2023  Accepted: 12-11-2023 Published: 01-01-2024 
 

 

mailto:indira.pipit@gmail.com


p-ISSN 1907-3089, e-ISSN 2615-5869 

Vol 16, No. 1, 2024, pp 72 - 76 

Available online https://journal.fkip.uniku.ac.id/quagga/index 

DOI: 10.25134/quagga.v16i1.74 

 
 

 

 
Quagga: Journal of Education and Biology 

73 

Research by Rukmana (2021) shows that 

70% ethanol extract from golek mango leaves can 

inhibit the growth of S. aureus and E. coli bacteria 

at a concentration of 100 mg/ml. In research 

conducted by Widiastuti et al. (2023), a 

combination of ethanol extract from guava leaves 

and arumanis mango leaves with a concentration 

of 25% can inhibit the growth of S. aureus by 12.3 

mm. Based on several studies that have been 

carried out, researchers conducted research on the 

effectiveness of Gadung mango leaf ethanol 

extract on the growth of S. aureus and E. coli 

bacteria. 

 

2. RESEARCH METHODS 

Research Materials and Tools 

The materials used in this study include wild 

mango leaves, ethanol, E. coli bacteria, S. aureus 

bacteria, NA media, Bess layer media, seat layer 

media, and aquades.  

Tools used in this study include Laminar Air 

Flow, autoclave, petri dish, erlenmeyer, 

gobbleglass, incubator, analytical scale, hot plate, 

and stirrer.  

 

Research Design 

This study used a Complete Randomized 

Design with concentration treatment of ethanol 

extract of gadung mango leaves consisting of S1 

(0.5%), S2 (0.75%), S3 (1%), control (-) (ethanol) 

and control (+) (Septromycin). Each treatment is 

repeated 5 times.  

 

Research Procedure 

Making Ethanol Extract of Gadung Mango 

Leaves 

300 g of mango leaf powder was macerated 

using 70% ethanol solvent for 24 hours. Next, 

strain and separate between the pulp and filtrate. 

The pulp obtained is given ethanol solvent, the 

activity is carried out up to 3 x 24 hours. The 

phytrate obtained is then upped until it becomes 

thick. 

Sample generation 

The ethanol extract obtained was then made 

in a concentration of 0.5%; 0.75% and 1% w/v. 

For a concentration of 0.5%, weigh 0.05 gr of 

ethanol extract of mango leaves, then dissolve it 

in 10 ml of solvent (70% ethanol), 0.75% 

concentration, weigh 0.75 gr of extract and 

dissolve it in 10 ml of solvent. For a concentration 

of 1% weigh 1 gr of extract and dissolve in 10 ml 

of solvent. 

 

Activity test on mango leaf extract samples 

1. Preparing the inoculum  of S. aureus and E. 

coli  bacteria by measuring transmittance on 

a spectrophotometer at a wavelength of 580 

nm until it gets 25% trasmitant. 

2. Make a bess layer and seat layer media from 

nutrient media so that then sterilize at 1210C 

for 30 minutes. 

3. Take enough samples of mango leaf ethanol 

extract and add 500 μl ethanol, stirring until 

it forms a thick solution so that it can be 

pipetized. 

4. Pour media bess layer on petri . 

5. After the media cools and solidifies, pour the 

seat layer media to which 10 μl of inoculum 

solution has been added. 

6. Make 5 sumurans/holes, then the sample is 

inserted into a well of 50 μl (3 times 

replication) of the extract sample. 

7. A standard solution of 50 ppm Septromycin 

of 50 μl in one well as positive control, and 

drip sterile ethanol in one well as negative 

control. 

8. Then incubate in the incubator at a 

temperature of 32.50C for 24 hours. 

9. After the incubation period, measure the size 

of the tang zone formed using a caliper 

 

3. RESULTS AND DISCUSSION  

Research Results 

The effectiveness of ethanol extract of gadung 

mango leaves as an antibacterial of 

Staphylococcus aureus. 

The results of research on giving ethanol 

extract of gadung mango leaves as an antibacterial 

S. Aureus are presented in figure 1. 
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Figure 1. The average diameter of the S. aureus 

bacterial zone after administration of ethanol 

extract of wild mango leaves. 

 

Figure 1 shows that the growth of S. aureus 

bacteria given ethanol extract of gadung mango 

leaves showed significant results (P<0.05). The 

average diameter of the clear zone of growth of S. 

aureus bacteria from smallest to largest after 

ethanol extract of wild mango leaves was K (-) 

8.05 mm, S3 (1%) 12.3 mm, S2 (0.75%) 13.30 mm, 

S1 (0.5%) 13.60 mm and K (+) 15.85 mm. 

 

Effectiveness of Ethanol Extract of Gadung 

Mango Leaves as an Antibacterial Escherichia 

coli 

The results of research on giving ethanol 

extract of gadung mango leaves as an antibacterial 

E. coli are presented in figure 2. 

 
Figure 2. The average diameter of the E. coli 

bacterial zone after administration of ethanol 

extract of wild mango leaves. 

 

Figure 2 shows that the growth of E. coli 

bacteria given ethanol extract of wild mango 

leaves showed significant results (P<0.05). The 

average diameter of the clear zone of growth of E. 

coli bacteria from largest to smallest after ethanol 

extract of wild mango leaves was S3 (1%) 16.05 

mm, control + (Streptomycin) 15.9 mm, S1 

(0.5%) 15.6 mm, S2 (0.75%) 14.35 mm, and K – 

(ethanol) 8.15mm. 

 

Discussion 

Based on the research results, it shows that 

mango leaf extract can inhibit the growth of S. 

aureus and E. coli bacteria. According to 

Somkuwar and Kamble (2013), mango leaf 

extract contains alkaloids, tannins, phenols, 

flavonoids, phytosterol saponins, resins, and 

xanthone compounds, namely mangiferin. 

Alkaloid and tannin compounds can inhibit 

the growth of S. aureus and E. coli bacteria 

because they interfere with the formation of 

peptidoglycan so that the bacteria will lyse and 

inhibit protein formation. Inhibition of protein 

synthesis causes bacteria to misread the m-RNA 

code (Sandhya et al., 2022; Prasetyorini et al., 

2020). 

The mechanism of phenolic compounds as 

antibacterial substances is to stop the metabolic 

activity of bacterial cells by denaturing proteins, 

and phenolic compounds can precipitate proteins 

by penetrating bacterial cell walls (Muharni et al., 

2017). According to Novita (2016), phenol will 

inactivate proteins with hydrogen bonds, which 

will cause the protein structure to be damaged. 

There will be instability in the cell walls and 

membranes of the bacterial cytoplasm, which will 

cause the function of the active transport process, 

selective permeability, and control of the protein 

structure to be disrupted so that the bacteria lose 

form that will undergo lysis. 

Flavonoid compounds are a group of polar 

phenols—the hydroxyl groups contained in the 

flavonoid structure cause toxic effects on bacteria. 

Flavonoids will damage the cell walls so that these 

compounds enter the bacterial cell nucleus and 

damage bacterial DNA so the bacteria will lyse 

and die (Kumar & Pandey, 2013). According to 

Pasril and Yuliasanti (2014), flavonoids have 

bacteriostatic properties that inhibit the growth 

and development of bacteria by damaging the fat-

soluble bacterial cell membranes. 

Saponin compounds can affect the surface 

tension of cell walls by reducing this tension so 

that the cell walls will experience lysis and will 

cause antibacterial substances to enter the cells 

(Kumalasari et al., 2020). 
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E. coli bacteria are gram-negative bacteria, 

and S. aureus bacteria are gram-positive bacteria. 

The composition of the cell walls of the two 

bacteria is different, so the response of the ethanol 

extract of Gadung mango leaves in inhibiting the 

growth of the two bacteria is different. E. coli 

bacteria have three layers of cell walls, namely 

lipoproteins, lipopolysaccharides, and 

phospholipids, with the outer layer being thin 

peptidoglycan. In contrast, the S. aureus bacteria 

cell wall structure consists of cytoplasm, 

peptidoglycan, which contains lipids and 

polysaccharides, with the outermost part of the 

peptidoglycan containing teichoic acid. The thin 

peptidoglycan layer in E. coli makes Gram-

negative bacteria, namely E. coli, more 

susceptible to the antibacterial properties of the 

extract (Amalia et al., 2014; Eni et al., 2017). 

 

4. CONCLUSION 

The most potential mango ethanol extract as 

an antibacterial E. coli is S3 treatment, which is 

1% at 16.05 mm, while S. aureus bacteria is K+ 

(Streptomycin) at 15.9 mm. 

 

5. ACKNOWLEDGMENTS  

Thank you to Stikes Ibnu Sina Ajibarang for 

providing material support and biology study 

program at Unipa Surabaya. 

 

6. REFERENCE  

Amalia, S., Wahdaningsih, S., & Untari, E. K. 

(2014). Uji Aktivitas Antibakteri Fraksi N-

Heksan Kulit Buah Naga Merah 

(Hylocereus polyrhizus Britton & Rose) 

Terhadap Bakteri Staphylococcus aureus 

ATCC 25923. Jurnal Fitofarmaka 

Indonesia, 1(2), 61–64. 

https://doi.org/10.33096/JFFI.V1I2.191 

Djarot, P., Diana, I., & Indriati, D. (2020). 

Formulasi Dan Uji Anti Bakteri Sediaan Gel 

Ekstrak Daun Mangga Arumanis (Mangifera 

indica L.) Sebagai Anti Bakteri 

Staphylococcus aureus DAN 

Propionibacterium acnes. Fitofarmaka: 

Jurnal Ilmiah Farmasi, 10(1), 84–96. 

https://doi.org/10.33751/JF.V10I1.2072  

Eni, E., Hau, R., Rohyati, E., Program, D., Hewan, 

S. K., Pertanian, P., & Kupang, N. (2017). 

Aktivitas Antibakteri Nira Lontar 

Terfermentesi Dengan Variasi Lama Waktu 

Fermentasi Terhadap Bakteri Gram Positif 

(Staphylococcus Aureus) Dan Gram Negatif 

(Escherichia Coli). Jurnal Kajian Veteriner, 

5(2), 91–98. 

https://doi.org/10.35508/JKV.V5I2.957 

Hanum, S. P., Syafnir, L., Lukmayani, Y., 

Farmasi, P., Matematika, F., Ilmu, D., & 

Alam, P. (2022). Penelusuran Pustaka 

Potensi Aktivitas Antibakteri Ekstrak Daun 

Binahong (Anredera cordifolia (Ten.) 

Steenis) terhadap Bakteri Gram Negatif 

Penyebab Diare pada Saluran Pencernaan. 

Bandung Conference Series: Pharmacy , 

2(2), 56–64. 

https://doi.org/10.29313/BCSP.V2I2.3348 

Kumalasari, E., Aina, A., Noverda, A., & Noor, 

A. (2020). Uji Aktivitas Antibakteri Ekstrak 

Etanol Daun Bawang Dayak (Eleutherine 

Palmifolia (L.) Merr) Terhadap 

Pertumbuhan Propionibacterium acne. 

Jurnal Insan Farmasi Indonesia, 3(2), 261–

270. https://doi.org/10.36387/JIFI.V3I2.584  

Kumar, S., & Pandey, A. K. (2013). Chemistry 

and Biological Activities of Flavonoids: An 

Overview. The Scientific World Journal, 

2013, 16. 

https://doi.org/10.1155/2013/162750  

Kuspradini, H., Pasedan, W. F., & Kusuma, I. W. 

(2016). Aktivitas Antioksidan dan 

Antibakteri Ekstrak Daun Pometia pinnata. 

Jurnal Jamu Indonesia, 1(1), 26–34. 

https://doi.org/10.29244/JJI.V1I1.5  

Lake, W. K., Hamid, I. S., Saputro, A. L., 

Plumeriastuti, H., Yustinasari, L. R., & 

Yunita, M. N. (2019). Uji Aktivitas 

Antibakteri dari Ekstrak n-Heksana dan 

Kloroform Daun Sirsak (Annona muricate 

L.) Terhadap Pertumbuhan Bakteri 

Staphylococcus aureus Secara In Vitro. 

Jurnal Medik Veteriner, 2(1), 60–65. 

https://doi.org/10.20473/JMV.VOL2.ISS1.

2019.60-65  

Marselia, S., Agus Wibowo, M., Arreneuz, S., & 

Hadari Nawawi, J. H. (2015). Aktivitas 

Antibakteri Ekstrak Daun Soma (Ploiarium 

Alternifolium Melch) Terhadap 

Propionibacterium acnes. Jurnal Kimia 

Khatulistiwa, 4(4), 72–82. 

https://doi.org/10.33096/JFFI.V1I2.191
https://doi.org/10.33751/JF.V10I1.2072
https://doi.org/10.35508/JKV.V5I2.957
https://doi.org/10.29313/BCSP.V2I2.3348
https://doi.org/10.36387/JIFI.V3I2.584
https://doi.org/10.1155/2013/162750
https://doi.org/10.29244/JJI.V1I1.5
https://doi.org/10.20473/JMV.VOL2.ISS1.2019.60-65
https://doi.org/10.20473/JMV.VOL2.ISS1.2019.60-65


p-ISSN 1907-3089, e-ISSN 2615-5869 

Vol 16, No. 1, 2024, pp 72 - 76 

Available online https://journal.fkip.uniku.ac.id/quagga/index 

DOI: 10.25134/quagga.v16i1.74 

 
 

 

 
Quagga: Journal of Education and Biology 

76 

Muharni, Fitrya, & Farida, S. (2017). Uji 

Aktivitas Antibakteri Ekstrak Etanol 

Tanaman Obat Suku Musi di Kabupaten 

Musi Banyuasin, Sumatera Selatan 

(SIMILARITY). Jurnal Kefarmasian 

Indonesia, 7(2). 

https://doi.org/10.22435/JKI.V7I2.6070.12

7-135  

Novita, W. (2016). Uji Aktivitas Antibakteri 

Fraksi Daun Sirih (Piper Betle L) Terhadap 

Pertumbuhan Bakteri Streptococcus Mutans 

Secara In Vitro. Jambi Medical Journal 

“Jurnal Kedokteran Dan Kesehatan,” 4(2), 

140–155. 

https://doi.org/10.22437/JMJ.V4I2.3579  

Paju, N., Yamlean, P. V. Y., & Kojong, N. (2013). 

Uji Efektivitas Salep Ekstrak Daun 

Binahong (Anredera cordifolia (Ten.) 

Steenis) pada Kelinci (Oryctolagus 

cuniculus) yang Terinfeksi Bakteri 

Staphylococcus aureus. PHARMACON, 

2(1). 

https://doi.org/10.35799/PHA.2.2013.885  

Pasril, Y., & Yuliasanti, A. (2014). Daya 

Antibakteri Ekstrak Daun Sirih Merah 

(Piper Crocatum) terhadap Bakteri 

Enterococcus Faecalis sebagai Bahan 

Medikamen Saluran Akar dengan Metode 

Dilusi Anti-Bacterial Power of Red Batel 

Leaves (Piper Crocatum) to Enterococcus 

Faecalis Bacteria as Medi. Insisiva Dental 

Journal: Majalah Kedokteran Gigi Insisiva, 

3(1), 88–95. 

https://doi.org/10.18196/DI.V3I1.1733  

Prasetyorini, Utami, N. F., & Sukarya, A. S. 

(2020). Formulasi Dan Uji Anti Bakteri 

Sediaan Gel Ekstrak Daun Mangga 

Arumanis (Mangifera Indica L.) Sebagai 

Anti Bakteri Staphylococcus Aureus Dan 

Propionibacterium Acnes. Fitofarmaka: 

Jurnal Ilmiah Farmasi, 10(1), 84–96. 

https://doi.org/10.33751/JF.V10I1.2072  

Purnamasari, D., Laila Vifta, R., Susilo Program 

Studi Farmasi, J., Ilmu Kesehatan, F., Ngudi 

Waluyo Jalan Gedongsongo, U., & Barat, U. 

(2018). Uji Daya Hambat Ekstrak Etanol 

Kulit Buah Terong Ungu (Solanum 

melongena L.) Terhadap Staphylococcus 

aureus dan Escherichia coli. Jurnal Inovasi 

Teknik Kimia, 3(1), 53–58. 

https://doi.org/10.31942/INTEKA.V3I1.21

26  

Rukmana, S. (2021). Skrining Fitokimia Dan Uji 

Aktivitas Antibakteri Ekstrak Etanol Daun 

Mangga Golek (Mangifera Indica L.) 

Terhadap Bakteri Staphylococcus aureus 

dan Escherichia coli. 

http://repository.umnaw.ac.id/jspui/handle/

123456789/198  

Sandhya, A., Sudarmin, L. , Kimia, J., 

Matematika, F., Ilmu, D., & Alam, P. 

(2022). Isolation and Identification of 

Secondary Metabolic Compounds from 

Mangrove (Rhizophora mucronata) and their 

Bioactivity Against Escherichia coli and 

Staphylococcus aureus Bacteria. Indonesian 

Journal of Chemical Science, 11(1), 62–68. 

https://doi.org/10.15294/IJCS.V11I1.53296  

Somkuwar, D. O., & Kamble, V. A. (2013). 

Phytochemical screening of ethanolic 

extracts of stem, leaves, flower and seed 

kernel of Mangifera indica L. International 

Journal of Pharma and Bio Sciences, 4(2). 

Widiastuti, T. C., Fitriati, L., Rahmawati, N., 

Kumalasari, S., & Putri, F. A. (2023). Uji 

Aktivitas Antibakteri Kombinasi Ekstrak 

Etanol Daun Jambu Biji Dan Daun Mangga 

Arumanis Terhadap S. Aureus: Antibacterial 

Activity Test of The Combination Of 

Ethanol Extract Of Gua Va And Arumanis 

Mango Leaves Against Staphylococcus. 

Aureus. Medical Sains: Jurnal Ilmiah 

Kefarmasian, 8(3), 911–924. 

https://doi.org/10.37874/MS.V8I3.753 

 

  

https://doi.org/10.22435/JKI.V7I2.6070.127-135
https://doi.org/10.22435/JKI.V7I2.6070.127-135
https://doi.org/10.22437/JMJ.V4I2.3579
https://doi.org/10.35799/PHA.2.2013.885
https://doi.org/10.18196/DI.V3I1.1733
https://doi.org/10.33751/JF.V10I1.2072
https://doi.org/10.31942/INTEKA.V3I1.2126
https://doi.org/10.31942/INTEKA.V3I1.2126
http://repository.umnaw.ac.id/jspui/handle/123456789/198
http://repository.umnaw.ac.id/jspui/handle/123456789/198
https://doi.org/10.15294/IJCS.V11I1.53296
https://doi.org/10.37874/MS.V8I3.753

