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OpenAcces 

Nangka (Artocarpus heterophyllus, Lam.) is a plant that is rich in nutrients and contains 
phytochemicals that can be used in various fields, especially in the health sector. 
Traditionally, every part of this plant has been widely used for its anticarcinogenic, 
antimicrobial, antifungal, anti-inflammatory, wound healing, and hypoglycemic effects. 
Antibacterials are an important part of drug preparations to accelerate wound healing. 
Antibiotics inhibit the occurrence of infection and stimulate the process of forming fibroblast 
cells for wound closure. Bacteria that are often found in wounds and inhibit the acceleration 
of wound healing are Staphylococcus aureus and Escherichia coli. The purpose of this study was to 
test the activity of the ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam.) in vitro on 
E. coli and S. aureus bacteria. The extraction method used was maceration with ethanol solvent 
and in vitro antibacterial activity testing using the paper disc method, as well as variations in 
extract concentrations, namely 12.5%, 25%, 50%, 75%, chloramphenicol as a positive control, 
and 5% DMSO as a negative control. The results showed that the ethanol extract contained 
various secondary metabolites, namely alkaloids, tannins, saponins, steroids/triterpenoids, and 
flavonoids. The ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam.) has strong 
category potential as an antibacterial against E. coli and S. aureus. 

Introduction 
Bacteria are one of the factors that influence how quickly or slowly a wound heals. The presence of bacteria in 
the wound will cause infection, which will lead to serious complications that can interfere with health (Zhou et 
al. 2018). Wounds that are open and moist are factors that support bacterial colonization and infection in the 
wound, which results in inflammation and leads to delays in wound healing. Therefore, preventing colonization 
or bacterial infection of the wound is important for accelerating wound healing (Chen et al. 2020). 

Types of bacteria that cause delays in healing and cause wound infections are Staphylococcus aureus 
(Schneider et al. 2007) and Escherichia coli (Laguliga et al. 2021). E. coli bacteria, including gram-negative 
bacteria, and S. aureus bacteria, including gram-positive bacteria, can inhibit the process of fibroblast cell 
proliferation, which inhibits wound healing (Thapa et al. 2020). 

The nangka plant, besides its abundant nutritional content, also has a class of bioactive compounds such as 
sapogenins, phenolics, carotenoids, flavonoids, volatile acid sterols, and tannins. The content of a class of 
bioactive compounds supports pharmacological activity, including antibacterial, antitubercular, antiviral, 
antifungal, antiplatelet, antiarthritic, antidiabetic, antioxidant and wound healing (Ranasinghe et al. 2019; Gupta 
et al. 2020). In general, a wound can be defined as a condition in which there is damage to body tissue, while 
an incised wound is generally defined as damage to the skin tissue due to a sharp object that makes the skin 
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surface injured and bleeds. Damage to the skin tissue structure can be limited to the epidermal layer, reach the 
dermis, or even injure the muscle layer (Sayogo et al. 2017). Based on the description above, this study aims to 
test the activity of the ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam.) in vitro, which was tested 
on E. coli and S. aureus bacteria.  

Method  

Preparation Sample 
The samples of nangka leaf (Artocarpus heterophyllus, Lam.) used were taken from trees that had previously 
produced fruit in good and fresh condition. The process of sample preparation and extract preparation refers to 
standard preparation, which starts with washing the sample with running water, draining it, and then drying 
it in a dryer cupboard at 55oC. The dry sample is blended to increase the contact surface area with the solvent 
so that the extraction process becomes optimal. The extraction was carried out referring to the list of references 
used (Gurning et al. 2021; Situmorang et al. 2022). 

Phytochemical Screening 
A phytochemical screening was carried out to identify the secondary metabolite groups present in the ethanol 
extract of nangka leaf (Artocarpus heterophyllus, Lam.). Phytochemical screening included alkaloids with 
Dragendroff's reagent, tannins with 1% FeCl3 reagent, terpenoids and steroids with Liebermann Bouchard 
reagent, flavonoids with magnesium powder reagent and concentrated HCl (Shinoda-test), phenolics and 
polyphenols with 10% FeCl3 reagent dissolved in ethanol, and saponins with Aquadest reagent (Gurning et al. 
2022). 

Test of Antibacteria Activity 
A determination of antibacterial activity was carried out on E. coli and S. aureus bacteria. The method used in 
determining activity is the paper disc method. Preparation starts with sterilizing the tools and materials to be 
used, as well as rejuvenating bacteria, making media, making bacterial suspensions, and making variations in 
the concentration of the ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam.), which will be tested. The 
media used were MHA agar media, 5% DMSO solvent, and chloramphenicol as a positive control. The 
concentration variations of the ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam.) used were 12.5%, 
25%, 50%, and 75% which were measured in duplo. At room temperature (37oC), observations were made for 
1x24 hours. Observations were made by measuring the diameter of the inhibition zone formed around the 
paper disc using a digital caliper (electronical digital caliper brand). The activity value index (AVI) was 
calculated using the following equation (Kuspradini et al. 2019; Nasri et al. 2022; Juwitaningsih et al. 2022): 

 

Results and Discussion 

Preliminary Phytochemical Screening 
The results of the phytochemical screening of the ethanol extract of nangka (Artocarpus heterophyllus, Lam.) leaf 
are presented in Table 1. 

Table 1. Phytochemical Screening of Nangka Leaf Ethanol Extract Results 

Secondary Metabolites Reagent  Results 
Alkaloids Dragendrofft + 
Tannins FeCl3 1% + 
Steroids/triterpenoids Liebermann Bouchard + / + 
Flavonoids Mg (s) +HCl (concentrat) + 
Phenolic/Polyphenol FeCl3 10% at ethanol + 
Saponins Foaming test + 

 Description: + = positive or present 
 

The results of the phytochemical screening performed on the ethanol extract of nangka leaf (Artocarpus 
heterophyllus, Lam.) showed a variety of secondary metabolites. The content of various secondary metabolites 
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that are possessed supports the utilization of various potential activities, in this case as antibacterial activity 
against bacteria that inhibit wound healing, namely E. coli and S. aureus. The content of secondary metabolites 
in various tannin groups has been reported to have antibacterial, antiviral, and antifungal activities 
(Tambunan et al. 2023; Silaban et al. 2022). 

Antibacterial Activity Test 
Antibacterial activity testing was carried out in vitro using the paper disc method, 5% DMSO as a negative 
control and chloramphenicol as a positive control. Antibacterial activity of the ethanol extract of nangka leaf 
(Artocarpus heterophyllus, Lam.) against E. coli and S. aureus, which has been widely reported to have a role as an 
inhibitor of wound healing on the skin by inhibiting the proliferative process of fibroblast cells in wound 
closure (Thapa et al.  2020). The results of testing activity against bacteria can be seen in Table 2 and Fig.-1. 

Table 2. Activity Test Results of Nangka Leaf Ethanol Extract Against Bacteria 

Treatmen 
E. coli S. aureus 

Inhibition Zone (mm) AVI Inhibition Zone (mm) AVI 

75% 16.20±0.42 0.53 16.70±0.28 0.53 

50% 15.90±0.28 0.52 15.40±0.99 0.49 

25% 15.10±0.14 0.49 14.10±1.56 0.45 

12.5% 14.30±0.28 0.47 12.30±1.70 0.39 

DMSO 5% 0.00 0.00 0.00 0.00 

Chloramphenicol 30.60±0.71 1.00 31.60±2.12 1.00 

              The results are given as Mean±SD, n = 2; 5%DMSO as a negative control, and chloramphenicol as a positive control. 

 

 
         a     b 

Fig.-1. Inhibition zone of ethanol extract of nangka leaf against E. coli (a) and S. aureus (b) bacteria 

 

 

Fig.-2. Antibacterial Activity of Ethanol Extract of Nangka Leaf 
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The test results for the activity of the ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam.) against E. 
coli and S. aureus bacteria were included in the "strong" category. This is in accordance with the grouping of 
antibacterial activity categories, where the clear inhibition zone < 5 mm is included in the weak category, the 
clear inhibition zone of 5–10 mm is included in the moderate category, the clear inhibition zone of 10–20 mm 
is included in the strong category, and the clear inhibition zone > 20 mm is included in the very strong 
category (Sumilat, 2019). Besides the tannin content, which is reported to have potential as an antibacterial, the 
alkaloids, flavonoids, and saponins also have a role as an antibacterial (Nasri et al. 2022). The potential 
antibacterial activity of increasing the concentration of the ethanol extract of nangka leaf (Artocarpus 
heterophyllus, Lam.) is directly proportional to the inhibitory activity against E. coli and S. aureus bacteria (Fig.-2), 
but the strength of the inhibition is not so significant with increasing concentrations. 

 

Fig.-3. Activity Value Index of Ethanol Extract of Nangka Leaf Against Positive Control 
 

The potency of the ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam) against E. coli and S. aureus 
bacteria was not as strong as chloramphenicol as a positive control. Chloramphenicol is a class of antibiotic 
compounds that are commonly used as antibacterials because they are very strong and have a broad spectrum. 
Measurement of the activity index value to estimate the strength of the antibacterial activity of each extract 
variation against the positive control (Fig.-3). If the activity index value of the concentration variation of the 
ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam) is close to 1.00, it indicates that the concentration 
variation has the same strength as the positive control as an antibacterial (Kuspradini et al. 2019). The results 
of this study indicate the potential for activity to inhibit bacterial growth, so it is necessary to carry out further 
testing of the development of this research in the form of medicinal preparations for wounds such as 
ointments and tested in vivo.  

Conclusion  
The ethanol extract of nangka leaf (Artocarpus heterophyllus, Lam.) contains various secondary metabolites such 
as alkaloids, saponins, tannins, flavonoids, steroids, and triterpenoids and has the potential for antibacterial 
activity in inhibiting wound healing, namely in E. coli and S. aureus. The strength of the antibacterial activity of 
the extract is included in the "strong" category. 
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