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ABSTRACT 

 
Acne is a common chronic skin disease that involves the blockage and inflammation of the polysebase unit which causes one of them is the bacterial 
infection of Staphylococcus aureus. In Indonesia, there are several varieties of mango plants (Mangifera indica L), including gedong mango, apple 
mango, simanalagi mango, and arumanis mango. The leaves of the mango are very abundant and have not been widely used by Indonesian people as 
traditional medicine as bacterial infection of Staphylococcus aureus. The main objective has investigated the presence of phytochemical constituents 
and antibacterial activity from several varieties of mango in Indonesia. Mango leaves varieties were extracted with 96% ethanol and screened for 
phytochemical constituents with standard procedure. The antibacterial activities of some mango leaves varieties were examined by minimum inhibitory 
concentration and inhibitory width by agar well diffusion and dilution method. Based on the results of phytochemical testing, four varieties of mango 
leaves in Indonesia, contain volatile oils, carbohydrates, glycosides, sterols, triterpenes, flavonoids, coumarins, tannins and saponins and the absence of 
anthraquinones, alkaloids and cardiac glycosides. In the antibacterial activity, arumanis mango shows the most potent inhibitory activity against 
Staphylococcus aureus with a MIC value of 40% and the width of the inhibitory value of 3.60 mm at a concentration of 40%.  
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INTRODUCTION 
 
Acne is the most common inflammatory skin disease from which 
70–95% of all teenagers temporarily suffer. About 19% acne 
continues also to adulthood1. Acne is characterized by 
hyperactivity of sebaceous glands. Increased sebum production 
(seborrhea) is triggered by a transient hormonal imbalance in 
favor of testosterone. Principally, acne shows an epidermal 
hyperproliferation that causes follicular hyperkeratosis 
(comedones) and perifollicular inflammation (papules and 
pustules). The most important pathogen linked to acne-prone skin 
is Propionibacterium acnes (P. acnes)2. P. acnes is a Gram-
positive, anaerobic, immobile bacterium that populates skin pores 
and hair follicles. It grows on sebaceous, greasy skin and uses 
sebum as a nutrient source3. Sebum plays a role in the 
pathogenesis of acne4 because P. acnes releases lipases, 
proteases, and hydrolases into the sebum which promotes 
oxidative stress, inflammation and tissue destruction5. Acne is 
characterized by non-inflammatory, open or closed comedones 
and by inflammatory papules, pustules, and nodules6 Besides P. 
acnes also aerobic bacteria such as the skin commensal 
Staphylococcus aureus (S. aureus) are increased in their number 
in acne lesions7. S. aureus is a harmless Gram-positive coccus that 
populates skin and mucosa8 Mangifera indica L. is considered as 
one of the main tropical fruits in the world believed to be 
originated from Asia9. Indonesia has several varieties of mango 
plants (Mangifera indica L), including gedong mango, apple 
mango, simanalagi mango, and arumanis mango. The leaves of 
the mango plant are very abundant and have not been widely used 
by Indonesian people as traditional medicine10.  Among these, 
polyphenols (flavonoids, xanthones, and phenolic acids) are the 
most abundant compound types in Mangifera indica11. 
Phytochemical Study of different cultivars of Mangifera indica 

L. Family Anacardiaceae. CU Theses. Mangifera indica is a plant 
that has the same genus as ground mango (Mangifera foetida L.) 
so that four varieties of mango plants in Indonesia are thought to 
have the same secondary metabolite content as antibacterial 
namely flavonoid compounds, alkaloids, tannins, and saponins12. 
Therefore, it is needed to determine the antibacterial activity of 
ethanolic extract of several mango varieties in Indonesia that may 
have the potential against Staphylococcus aureus. 
 
MATERIALS AND METHODS 
 
Material Test 
 
Samples gedong mango leaves, apple mango leaves, simanalagi 
mango leaves, and arumanis mango leaves were collected in May 
2019 and identified by The Center for Plant Conservation from 
Bogor Botanical Garden with the authentic number is 
B/314/IPH.3/KS/IV/2019. The specimen was deposited by 
Herbarium of Pharmacognosy Laboratorium Department of 
Pharmacy, Universitas Pakuan, Bogor, Indonesia 
(24/Mei/HLF/UNPAK). 
 
Chemicals 
 
Ethanol 96% (Sigma Chemical Co.), Sodium Lauryl Sulfate 
(Brataco®), NaCl (Brataco®), Propylene Glycol (Brataco®), 
Citric acid (Brataco®), aquadest, chloroform (Merck®), HCl 
(Merck®), Reagent dragendorf, Reagent Mayer, Reagent 
Wagner, magnesium powder (Brataco®), FeCl3 (Merck®). 
 
Simplicia powder manufacturing 
 
Gedong, apples, simanalagi and arumanis mango leaves weighed 
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2.5 kg each and dried using an oven at 45°C. Dry Simplicia is 
ground to powder and sieved using a 40 mesh sieve and then 
weighed and stored in a clean and tightly closed container. 
 
Extraction 
 
Simplicia mango leave powder weighs 50 grams each, extracted 
with 96% ethanol as much as 750 ml with a solvent ratio of 1:15. 
The maceration process is carried out for 3 days with 
remaceration. The pulp is removed, the resulting filtrate is 
collected and then evaporated with a rotary vaccum evaporator at 
40°C and a speed of 100 rpm until it becomes a thick extract and 
the results are calculated.  
 
Phytochemical test 
 
Detection of alkaloids: Extracts were dissolved individually in 
dilute Hydrochloric acid and filtered. Mayer’s Test: Filtrates were 
treated with Mayer’s reagent (Potassium Mercuric Iodide). The 
formation of a yellow-colored precipitate indicates the presence 
of alkaloids. Dragendroff’s Test: Filtrates were treated with 
Dragendroff’s reagent (solution of Potassium Bismuth Iodide). 
The formation of a red precipitate indicates the presence of 
alkaloids. 
 
Detection of saponins: a) Froth Test: Extracts were diluted with 
distilled water to 20ml and this was shaken in a graduated 
cylinder for 15 minutes. The Formation of a 1 cm layer of foam 
indicates the presence of saponins. 
 
Detection of tannins. Gelatin Test: The extract, 1% gelatin 
solution containing sodium chloride was added. The formation of 
a white precipitate indicates the presence of tannins.  
 
Detection of flavonoids. Alkaline Reagent Test: Extracts were 
treated with a few drops of sodium hydroxide solution. The 
formation of intense yellow color, which becomes colorless on 
the addition of dilute acid, indicates the presence of flavonoids. 
 
Determination of the minimum inhibitory concentration 
(MIC)  
 
The broth micro-dilution method was used to determine the MIC 
according to The European Committee on Antimicrobial 
Susceptibility Testing (EUCAST)14. The tested extracts were 
dissolved in 10% DMSO and diluted to the higher concentration. 
Then, a serial ½ dilutions of extracts were prepared directly in a 
microtiter plate containing nutrient agar broth to obtain 
concentrations from 2.5 to 20 mg/mL. The bacterial inoculum 
was added to give a final concentration of 5 × 105 CFU/mL in 

each well. The positive control was used containing Amoxicillin 
as a standard drug at final concentrations from 0.125 to 128 
µg/mL. The plate was covered with a sterile sealer and incubated 
for 24 h at 37°C. The MIC was considered as the lowest 
concentration of the extract that completely inhibits the bacterial 
growth. The lower the MIC, the higher the activity of the extract. 
 
RESULTS AND DISCUSSION 
 
Simplicia Powder and Extract 
 
The results show that the gedong mango has the highest yield of 
Simplicia with 50%, and% extract yield 52%. 
 
Characteristic Mango Leaf Extract 
 
Gedong mango has the best characteristics with a value of 
25.316% water content, meets requirement not be more than 30% 
and 4.95% ash content with, a requirement of 3 – 5% 15.  
 
Phytochemical Identification 
 
Extract Mangifera indica positively contains flavonoid, alkaloids, 
tannin and saponin. The result is by the research 6. 
 
Minimum Inhibition Concentration 
 
The results of testing the MIC shows that leaves of mango gedong 
at a concentration of 10%, the leaves of mango arumanis at a 
concentration of 10%, the leaves of mango simanalagi at a 
concentration of 12.5% and leaves of mango apple at a 
concentration of 25% does not exist the growth of bacteria 
marked by the zone clear in Petri dishes. 
 
The width of the area is hindering 
 
The results of it showed that the mango arumanis with a 
concentration of 40% has the best result compared with other 
varieties of mangoes with a value of width area hindering 3.6 mm. 
Results of Testing can be seen in Figure 1. 
 
Antibacterial Data Analysis 
 
The results of statistical tests using the Kruskal Wallis 
method show that each extract concentration gives a significantly 
different effect and positive control gives a very real 
difference. So that all concentrations in the maceration extraction 
method have the potential to be antibacterial. The results of data 
analysis can be seen in Table 1. 

 

 
 

Figure 1: Width of the area is hindering 
Inhibitory Power Width Test K+= control positive (Amoxicillin) K- = control negative (DMSO) 
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Table 1: Results of Antibacterial Data Analysis 
 

Types of Mango Leaves Concentration (%) The width of the area is hindering (mm) Information 
Gedong mango  K (-) 

20 
30 
40 
K (+) 

0 a 
2.4 7 b 
2.70 c 
3.17 d 
12 e 

- 
Weak 
Weak 
Weak 
Strong 

Arumanis Mango K (-) 
20 
30 
40 
K (+) 

0 a 
2.60 b 
3.10 c 
3.60 d 
12 e 

- 
Weak 
Weak 
Weak 
Strong 

Simanalagi Mango K (-) 
20 
30 
40 
K (+) 

0 a 
2.56 b 
2.90 c 
3.10 d 
12 e 

- 
Weak 
Weak 
Weak 
Strong 

Apple Mango K (-) 
20 
30 
40 
K (+) 

0 a 
2.73 b 
3.06 c 
3.10 cd 
12 e 

- 
Weak 
Weak 
Weak 
Strong 

 
DISCUSSION 
 
Based on data from the results, Amoxicillin was used as positive 
controls and Dimethyl Sulphoxide (DMSO) was used as a 
negative control 16. The results of the phytochemical testing state 
that mango leaves in Indonesia contain secondary metabolites 
such as alkaloids, tannins, flavonoids, and saponins which have 
an antibacterial mechanism of action.    
             
Mechanism of action of alkaloids as an antibacterial is by way of 
interference with the components of the peptidoglycan of 
bacterial cell and as a result the lining of the cell walls are not 
fully formed which will lead to cell death and also by inhibiting 
the enzyme topoisomerase in bacterial cells 17. Mechanism 
flavonoids as an antibacterial is that it can damage the 
permeability of the cell walls of microbes. The functional protein 
bind to the DNA of cells thus can inhibit the growth of microbes. 
Flavonoids can inhibit cell components that function to release 
antimicrobial substances. The cell component lipopolysaccharide 
is found membrane of the cell 18. The mechanism of action of 
saponin as an antibacterial is that it can cause leakage of proteins 
and enzymes from within the cell 19. Because the surface-active 
ingredient saponin is similar to detergent, so it will reduce the 
surface tension of the bacterial cell wall and damage membrane 
permeability. 
 
Work with compounds in the flavonol, flavan-3-ol and flavolan 
classes suggest that they damage the cytoplasmic membrane 
(possibly by generating hydrogen peroxide and work with flavan-
3-ols, and isoflavones suggests that they inhibit nucleic acid 
synthesis (through topoisomerase 20 and/or dihydrofolate 
reductase inhibition). Also compounds in the flavonol, flavan-3-
ol and flavone classes have been shown to inhibit energy 
metabolism (through ATP synthase inhibition 21).  
 
The extracts of mango have been found sufficient activity against 
bacteria; Staphylococcus aureus, Streptococcus pyogenes, 
Streptococcus pneumoniae 22. Antibacterial activity of mango 
extracts upon gram-positive, gram-negative bacteria and yeast 
Candida albicans was also demonstrated 23. 
 
CONCLUSION 
 
The antibacterial activity arumanis mango leaves from 
Indonesia shows the most potent inhibitory activity against 

Staphylococcus aureus with a MIC value of 40% and the width 
of the inhibitory value of 3.60 mm at a concentration of 40%. 
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