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Abstract: Matoa (Pometia pinnata) is a plant commonly used by the Indonesian people 

for traditional medicine due to its rich content of metabolites. This study aimed to analyze 

the phytochemical composition and antibacterial activity of matoa leaves The leaves were 

extracted using a 70% ethanol solvent with a ratio of 1:4 using the maceration method, 

and phytochemical screening was performed on the leaf extract. The antibacterial activity 

was tested against Staphylococcus aureus and Escherichia coli using the disc diffusion 

method. The results indicated that the matoa leaf extract contains various metabolites, 

including triterpenoids, steroids, flavonoids, phenolics, saponins, tannins, and alkaloids. 

Secondary metabolite compounds in matoa leaves are thought to be able to inhibit 

microbial growth so that inhibition zones can be formed. Furthermore, the antibacterial 

activity demonstrated that the matoa leaf extract effectively inhibited the growth of S. 

aureus and E. coli. the largest inhibition zone is of 18.22 mm at 10% extract 

concentration, and E. coli, with an inhibition zone largest is of 10.87 mm at 10% extract 

concentration. While the smallest inhibition zone in S. aureus is 15.29 mm at 7.5% 

concentration, and in E. coli is 5% at 5% extract concentration.. This study suggests that 

matoa leaves have the potential to serve as natural bioactive compounds and antimicrobial 

agents in the clinical industry. 

 

Keywords: Matoa, Phytochemical,  Antibacterial activity, Staphylococcus aureus, 

Escherichia coli. 

 

INTRODUCTION 

 Matoa (Pometia pinnata) is a plant that has potential for health and commonly 

found in different regions of Indonesia. Matoa is a plant belonging to the Sapindaceae 

family and is widely used by communities as traditional medicine (Kurnianto et al., 

2021). Almost all parts of the matoa plant, including the leaves, bark, fruit, and roots, can 

serve as traditional medicinal ingredients. The leaves of the matoa plant can be used to 

treat various ailments such as fever, skin pain, swelling from sprains, and even 

hypertension (Damayanti et al., 2023). Matoa leaves contain a variety of phytochemicals, 

including alkaloids, flavonoids, tannins, saponins, and steroids, which exhibit 

antibacterial (Risna, 2023). Staphylococcus aureus and Escherichia coli bacteria are 

examples of bacteria that represent gram positive and negative. These bacteria also cause 

health problems for humans. 

  Staphylococcus aureus and Escherichia coli are pathogenic bacteria that can 

cause infections in humans. S. aureus is a gram-positive bacteria associated with a range 

of diseases, including skin infections (such as boils and impetigo), pneumonia, sepsis, 

endocarditis, and food poisoning due to the production of enterotoxins (Frickmann et al., 

2019). E. coli, on the other hand, is a type of gram-negative bacteria commonly found in 
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the human gut. These bacteria can spread through contaminated food or water, leading to 

digestive tract diseases including diarrhea (Setiyanto et al., 2024). Infections caused by 

S. aureus and E. coli are particularly challenging due to their ability to resist antibiotics, 

making treatment difficult. 

 Increasing bacterial resistance to synthetic antibiotics creates an urgent need to 

find effective and safe treatment alternatives. Recent studies have investigated the 

antibacterial potential of ethanol extracts from matoa leaves against pathogenic bacteria. 

Matoa seed extract and the water fraction at a concentration of 500 mg/L were effective 

in inhibiting the growth of E. coli (Karnelasatri et al., 2024). In other study,  ethanol 

extracts of matoa leaves at concentrations of 1%, 1.5%, and 2 can produced inhibition 

zones measuring 12.88 mm, 13.15 mm, and 11.36 mm against S. aureus, respectively, 

and 9.5 mm, 10.23 mm, and 12.1 mm against E. coli (Risna, 2023). Therefore, this study 

aims to determine the phytochemical content of matoa leaf extract and its potential in 

inhibiting the growth of S. aureus and E. coli at various concentrations. 

 

RESEARCH METHODS  

Preparation of Plant Materials 

 Matoa leaves are collected, then washed and cut into small pieces, and the total 

wet weight of the leaves was measured at 4000 grams. Subsequently, the leaf samples 

were dried in an oven at 50°C for 3x24 hours until the moisture content reached 

approximately 10%. After drying, the samples were blended into a fine powder and then 

sieved to obtain a uniform particle size (simplisia). The final weight obtained after drying 

and grinding was 1510 grams.  

Matoa Leaf Extraction 

 Matoa leaf extraction was performed using the maceration method (Halifah et 

al., 2019). First, 250 grams of the mashed sample were weighed and then macerated with 

70% ethanol solvent as much as 1000 ml or with a ratio of 1:4. The mixture was 

homogenized and stored for 24 hours. This maceration process was repeated three times. 

Afterward, the samples were filtered and combined. The resulting filtrate was then 

evaporated using a rotary evaporator for several hours with the aim of reducing the 

solvent content. The evaporated extract is placed in an oven at 40°C for several days with 

the aim of further reducing the solvent so that the extract becomes thick. Hasnaeni et al. 

(2019), the yield of the extract was calculated using the following formula: 

 

% 𝐨𝐟 𝐲𝐢𝐞𝐥𝐝 =
𝐖𝐞𝐢𝐠𝐭 𝐨𝐟 𝐞𝐱𝐭𝐫𝐚𝐜𝐭

𝐝𝐫𝐲 𝐰𝐞𝐢𝐠𝐭 𝐨𝐟 𝐬𝐢𝐦𝐩𝐥𝐢𝐜𝐢𝐚 
 × 𝟏𝟎𝟎% 

 

Phytochemical Assay 

Analysis of the phytochemical content of matoa leaves was carried out using the 

Harborne method (1987). The phytochemical content tested was triterpenoid, steroid, 

flavonoid, phenolic, and saponin. Sample testing was conducted at the Biology Laboratory 

of Makassar State University. 

 

Antibacterial Activity 

  The antibacterial activity of matoa leaf extract was assessed using the disc 

diffusion method against Staphylococcus aureus and Escherichia coli. A suspension of 
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bacteria (100 μL) was spread onto solid Mueller Hinton Agar (MHA) media. Discs made 

of paper were soaked with 20 μL of matoa leaf extract at varying concentrations of 5%, 

7.5%, 10%, and 12.5%. Amoxicillin served as a positive control, while distilled water 

was used as a negative control. The samples were incubated for 24 hours at 37°C. After 

incubation, the ability of the matoa leaf extract to inhibit bacterial growth was evaluated 

by measuring the diameter of the inhibition zone using vernier calipers. All treatments 

were carried out three times. 

  The data were analyzed using a variance analysis test (ANOVA) with SPSS 23 at 

a 95% confidence level. If the results were significantly different, the data were further 

tested using the Duncan test. The data obtained in the ANOVA test is in the form of a 

significance value that indicates whether or not there is an effect of the treatment given. 

If there is an effect indicated by a significance value of α <0.05, then it is continued with 

the Duncan test to analyze the difference in effect in each treatment that has a data form 

in the form of letter notation. 

 

RESULTS AND DISCUCCION 

Phytochemical Content 

  Matoa leaf samples were extracted using 70% ethanol. The extraction of 250 grams of 

dried matoa leaves yielded 48.51 grams of extract, resulting in a yield of 19.40%. 

Phytochemical screening revealed that matoa leaves contain triterpenoid, steroid, flavonoid, 

phenolic, saponins, tannin, and alkaloid. The results of the phytochemical tests are presented 

in Table 1 below. 

 
Table 1. Phytochemical Test Results of Matoa Leaves (Pometia pinnata) with 70% Ethanol Solvent 

No. Phytochemical Test Result Positive Result Description 

1. Triterpenoid 

 

Formation of reddish 

color 
Positive (+) 

2. Steroid 

 

Formation of red ring Positive (+) 

3. Flavonoid 

 

Red or orange color 

forms 
Positive (+) 
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4. Phenolic 

 

Blue-black color formed Positive (+) 

5. Saponin 

 

Forms a stable froth Positive (+) 

6. Tannin 

 

Forms a blue or green 

color and precipitate 
Positive (+) 

7. Mayer’s Alkaloid 

 

White precipitate forms Positive (+) 

8. Wagner’s Alkaloid 

 

Brown precipitate forms Positive (+) 

9. 
Dragendroff’s 

Alkaloid 

 

Orange precipitate 

forms 
Negative (-) 

 

Antibacterial Activity Against Staphylococcus aureus 

The antibacterial activity of the matoa leaf extract against Staphylococcus aureus 

was tested using the 70% ethanol fraction at concentrations of 5%, 7.5%, 10%, and 

12.5%. The results indicated that the extract successfully inhibited bacterial growth, as 

measured by the diameter of the inhibition zone (Table 2). Notably, a concentration of 

10% of the matoa leaf extract produced the largest inhibition zone compared to the other 

tested concentrations. 
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Table 2. Antibacterial Activity of Matoa Leaf Extract Against Bacteria S. aureus  

Concentration 
Inhibition Zone Diameter (mm) 

Average (mm) Result 
1 2 3 

5% 17.47 16.52 17.33 17.11 ± 0.51c  

 

7.5% 15.36 15.75 14.75 15.29 ± 0.50b 

 

10% 18.66 17.98 17.72 18.12 ± 0.49d 

 

12.5% 15.15 15.26 15.92 15.44 ± 0.42b 

 

Positive Control 

(Amoxicillin 

30ppm) 

25.47 25.93 25.74 25.71 ± 0.23e 

 

Negative Control 

(Aquades) 
0 0 0 0 ± 0.00a 

 
Numbers followed by the same letter in the same row are not significantly different in the Duncan's 

further test at the 5% level. 

 

Antibacterial Activity Against Escherichia coli 

  Testing matoa leaf extract against E.Coli bacterial activity with 70% ethanol 

fraction at concentrations of 5%, 7.5%, 10% and 12.5% was able to inhibit bacterial 

growth based on the diameter of the inhibition zone (Table 3). The concentration of matoa 

leaf extract that has the best potential to inhibit bacterial growth is 7.5%, 10%, and 12.5%. 
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Table 3. Antibacterial Activity of Matoa Leaf Extract Against Bacteria E. coli 

Concentration 
Inhibition Zone Diameter (mm) 

Average (mm) Result 
1 2 3 

5% 8.74 8.43 7.89 8.35 ± 0.43b 

 

7.5% 10.638 10.738 11.138 10.84 ± 0.26c 

 

10% 10.518 11.078 11.028 10.87 ± 0.31c 

 

12.5% 10.268 10.508 10.483 10.42 ± 0.13c 

 

Positive Control 

(Amoxicillin 

30ppm) 

11.53 11.94 10.07 11,18 ± 0.98c 

 

Negative 

Control 

(Aquades) 

0 0 0 0 ± 0.00a 

 
Numbers followed by the same letter in the same row are not significantly different in the Duncan's further 

test at the 5% level. 

 

Phytochemical Content 

  Based on the results of phytochemical screening,  matoa leaf extract contains 

secondary metabolites such as triterpenoid, steroid, flavonoid, phenolic, saponin, tannin and 

alkaloid that play role in antibacterial. Flavonoid can inhibit nucleic acid synthesis, 

compromise the function of the cytoplasmic membrane, and disrupt bacterial energy 

metabolism (Xie et al., 2015). Saponin, which can possess either triterpenoid or steroid 

scaffolds along with various carbohydrate structures, can lead to cell membrane lysis and 
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inhibit the synthesis of bacterial biofilms (Li & Monje-Galvan, 2023). Additionally, alkaloid 

exhibit antibacterial activity by interfering with bacterial cell wall synthesis, altering cell 

membrane permeability, and inhibiting bacterial metabolism as well as the synthesis of nucleic 

acids and proteins (Casciaro et al., 2020). Tannin compounds also serve as antibacterial agents, 

inhibiting bacterial growth through mechanisms such as chelating iron, disrupting cell wall 

synthesis, damaging cell membranes, and hindering pathways for fatty acid biosynthesis in 

bacteria (Farha et al., 2020). The Melastoma malabathricum plant, which contains metabolites 

like phenols and flavonoids, has been shown to inhibit the growth of various bacterial species, 

including S. epidermidis, B. subtilis, P. aeruginosa, E. coli, B. cereus, S. aureus, and P. 

mirabilis (Apridamayanti et al., 2021). 

 

Antibacterial Activity 

  The 70% solvent has a polarity level that is closest to the polarity level of secondary 

metabolite compounds so that it can attract more secondary metabolite compounds contained 

in the leaves (Guna, et al., 2020). The use of 70% solvent functions to attract secondary 

metabolite compounds contained in the leaves which can act as antibacterials. Antibacterial 

activity tests demonstrate that matoa leaf extract and 70% ethanol fraction are effective at 

inhibiting the growth of S. aureus and E. coli. Risna (2023) found that ethanol extract of matoa 

leaves at concentrations of 1%, 1.5%, and 2% effectively inhibited the growth of S. aureus 

and E. coli, as measured by the size of the inhibition zones. Variations in the inhibition zones 

can be attributed to differences in the peptidoglycan layers of the bacterial cell walls 

(Sukmiwati et al., 2018). 

  Matoa leaf extract can inhibit the growth of S. aureus and E. coli bacteria. The largest 

inhibition zone formed in the growth of S. aureus bacteria is 18.12 mm at a concentration of 

10% while the smallest inhibition zone is 15.29 mm at a concentration of 7.5%. In E. coli 

bacteria, the largest inhibition zone is 10.87 mm at a concentration of 10% while the smallest 

inhibition zone is 8.35 mm at a concentration of 5%. This growth inhibition is due to the 

synergistic effects of secondary metabolite compounds that damage bacterial cell membranes 

and inhibit bacterial activity (Islami et al., 2021; Pirdina et al., 2021). 

  The different diameters of the inhibition zones at each concentration are caused by 

several factors, namely differences in the levels of antibacterial compounds at each extract 

concentration, the ability of antibacterial compounds in the extract to diffuse into the media, 

and the sensitivity of bacteria to antibacterial compounds in the extract (Apriliantisyah, et al., 

2022). In this test, the largest diameter of the inhibition zone was at a concentration of 10% 

for both bacteria. This is thought to be because the higher the concentration, the more 

antibacterial compounds will be contained so that the larger the inhibition zone that will be 

formed, but the higher the concentration will also reduce the solubility of the extract, thereby 

reducing the ability of antibacterial compounds to diffuse into the media which results in 

bacterial inhibition becoming less effective (Nurhamidin, et al., 2021). The two bacteria also 

showed differences in the diameter of the inhibition zone. In S. aureus bacteria, which are 

gram-positive, the largest diameter is 18.12 mm, while E. coli, which are gram-negative, have 

a diameter of 10.87 mm. This is due to differences in the cell wall structure of the two types 

of bacteria. The cell wall structure of gram-positive bacteria is simpler so it is more sensitive 

to antibacterial compounds, while the cell wall of gram-negative bacteria is more complex so 

it is more resistant to antibacterial compounds (Goetie, et al., 2022). 
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CONCLUSION 

  In conclusion, the findings show that matoa leaf extract contains various secondary 

metabolite compounds, including triterpenoids, steroids, flavonoids, phenolics, saponins, 

tannins, and alkaloids. Matoa leaf extract and 70% ethanol fraction both have antibacterial 

activity by effectively inhibiting the growth of S. aureus, with the largest inhibition zone 

of 18.22 mm at an extract concentration of 10%, and E. coli with the largest inhibition 

zone of 10.87 mm at an extract concentration of 10%. While the smallest inhibition zone 

in S. aureus is 15.29 mm at a concentration of 7.5%, and in E. coli is 5% at an extract 

concentration of 5%.%. 
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