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 Detection of the phytochemicals in medicinal plants and determining 

their antibacterial property can lead to drug discovery and development. 

This study performed ethanolic leaf extract of the ten medicinal plants to 

identify bioactive compounds and the sample's antibacterial activities. 

The selected medicinal plants were Pandanus amaryllifolius, Asplenium 

nidus, Corchurus olitoroius, Schefflera odorata, Adonidia merrillii, 

Artocarpus altilis, Bixa orellana, Mentha arvensis, Polyscias scutellaria, 

and Camptostemon philippinensis. Phytochemical screenings of the 

plant extracts employed standard methods. The potency of the ten 

sample extracts was obtained through the disc diffusion method against 

the gram-positive bacteria Staphylococcus epidermidis and Bacillus 

cereus, and gram-negative bacteria Escherichia coli and Serratia 

marcescens. Results showed that all plant extracts contained saponins, 

tannins, coumarins, and glycosides. However, bioactive compound 

steroids are present in the extracts of P. amaryllifolius, A. nidus, A. 

merrillii, A. altilis, and B. orellana. Antimicrobial activities of the plant 

extracts revealed that A. nidus has the highest potency against S. 

marcescens at 10mg/ml and its minimum inhibitory concentration (MIC) 

at 5mg/ml with 18.67.33mm 16.33mm zone of inhibition, respectively. 

Escherichia coli showed considerable susceptibility to S. odorata 

extracts at the 5mg/ml MIC with 9.83mm inhibition. Thus, these are 

implications that the plant extracts containing specific phytochemicals 

beneficial to human health to develop into potential medicine against the 

susceptible bacteria. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Plants have become the source of medical remedies throughout history [9]. Studies have shown that several 

traditionally plants have potential antimicrobial crude drugs and sources for natural compounds that act as 

new anti-infection agents [13]. Herbal or alternative medicines refer to plant leaves, fruits, roots, stem bark, 

and seeds to treat ailments [14]. It has raised scientists' optimism to search for drugs and dietary 

supplements derived from plants. 

 

Pandanus amaryllifolius, Asplenium nidus, Corchurus olitoroius, Schefflera odorata, Adonidia merrillii, 

Artocarpus altilis, Bixa orellana, Mentha arvensis, Polyscias scutellaria, and Camptostemon philippinensis 
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are traditionally used as herbal plants to treat illnesses by everyday folks in many communities in Cebu. On 

the other hand, Staphylococcus epidermidis, Escherichia coli, Serratia marcescens, and Bacillus cereus are 

bacteria that cause diseases to humans. Therefore, subjecting the antimicrobial potential of ethanolic 

extracts of leaves of the selected medicinal plants against the four bacteria and determining their 

phytochemical constituents will be helpful to find cheaper alternative sources of medicine or food 

supplement and a top way to safeguard human health. 

 

2. Materials and Methods 

 

2.1 Plant Samples 

Plant's leaves of Pandanus amaryllifolius, Asplenium nidus, Corchurus olitoroius, Schefflera odorata, 

Adonidia merrillii, Artocarpus altilis, Bixa orellana, Mentha arvensis, Polyscias scutellaria, and 

Camptostemon philippinensis were collected in the forested area of Tuburan, Minglanilla, and Asturias. 

However, Mentha arvensis sample leaves were bought from the supermarket in Cebu City. The leaves were 

packed in polythene bags which are sterile and brought to the Biology Laboratory of Cebu Technological 

University (CTU) in Tuburan Campus for identification purposes. Sample identification was made using a 

field guide. 

 

2.2 Preparation of Plant Samples 

Plants collected were washed with distilled water and air-dried at 270C for one week, minced into smaller 

pieces using a clean mortar and pestle, and crushed separately for each ten plant samples. The crushed 

samples were kept and brought to the University of San Carlos (USC) Biology Laboratory in Talamban 

Campus, Cebu City, for extraction processes, phytochemical analysis, and antimicrobial testing. 

 

2.3 Preparation of plant for extraction using ethanol as solvent 

The extracts of ten plant materials were obtained through the cold maceration method [17]. Clean, sterile 

bottles were used to weigh two hundred fifty grams (250g) of powdered plant materials (leaves) and 

extracted using 1000ml of 95% ethanol separately in tightly covered bottles and stored at 48 hours at room 

temperature. Samples were separately subjected to a rotary evaporator to gently and efficiently remove 

solvents from samples by evaporation for four hours. Resultant suspensions are filtered into sterile beakers 

and re-filtered the filtrates collected using Whatman No. 1 filter paper into sterile sample bottles. They were 

appropriately labeled and stored at -200C in a container for further analysis. 

 

2.4 Phytochemical screening 

Extracted plant leaves underwent phytochemical screening following the [19] method to ascertain the 

presence of tannins, saponins, steroids, glycosides, coumarins, and leucoanthocyanins. 

 

2.5 Test Organisms Used 

Gram-positive Bacillus cereus and Staphylococcus epidermidis and; and gram-negative Serratia 

marcescens and Escherichia coli were the test organisms used. Stock isolates of these bacteria were 

obtained from the University of San Carlos, Department of Biology in Talamban Campus, Cebu City. 

 

2.6 Determination of the antibacterial activities 

The disc diffusion method was employed [15], [8]. Stock solutions used contained 200 mg /ml of leaves 

extract. The bacteria were inoculated in agar plates. The drug/extract-impregnated disc was placed on the 

agar surface; within 15 minutes of plates inoculation, with at least 24mm (center to center) [6]. The disc 

was placed on a sterile surface, then gently pressed down onto the agar surface to provide uniform contact, 
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and allowed to stand for a few minutes. The positive control (10mg/disc) used was Amoxicillin and 

similarly placed on plates seeded with the organisms. The negative control was a sterile disc loaded with 

0.1ml of sterile distilled water. After 15 minutes of applying the disc, the agar plates were inverted and 

incubated at 370C for 24hrs. All tests were done in triplicate. The antibacterial activity was expressed as the 

mean diameter of the leaf extracts' zones of inhibition (in mm). A transparent ruler was used to measure the 

diameter of inhibition zones produced around the disc (using the nearest millimeter) [15]. Further, the 

quantitative test determined the plant extracts' minimum inhibitory concentration. 

 

2.7 Determination of minimum inhibitory concentration 

Extracts showing potential antibacterial activity were tested to measure the plant extracts' minimum 

inhibitory concentration (MIC) against the test organisms. The broth microdilution method was employed 

to get the MIC of plant extracts. To measure the MIC values, different concentrations of the stock, 5, 10, 20, 

and 40mg/ml, and assayed against the bacteria. MIC is the lowest concentration to inhibit any visible 

bacterial growth [12], [2]. 

 

2.8 Data Analysis 

Data collected in all the tests in triplicate antibacterial activities of the ten medicinal plant extract were 

analyzed using Paleontological Statistics Software Package (PAST) version 2.17 [7]. 

 

3. Results and Discussion 

 

3.1 Phytochemical Properties 

Phytochemical screening using 95% ethanol on the leaves of the selected medicinal plants showed several 

phytochemicals identified (Table 1). Results affirmed the evidence in previous studies that alcohol, such as 

ethanol, is a more suitable solvent than other solvents (like water) in extricating components of plants with 

medicinal uses [1], [3], [4]. 

 

Table 1. Phytochemical screening of the leaf extracts using ethanol as extraction solvent. 

    Plant Extract    Phytochemicals 
   Hydrolysable        Saponins        Steroids    Glycosides       Coumarins Leucoanthocyanins 

Tannins 

_________________________________________________________________________________________________________ 

Pandanus amaryllifolius      +  + +    +  +  - 
Asplenium nidus       +  + +    +  +  - 
Corchurus olitoroius     +  + -    +  +  - 
Schefflera odorata      +  + -    +  +  - 
Adonidia merrillii      +  + +    +  +  - 
Artocarpus altilis      +  + +    +  +  - 
Bixa orellana      +  + +     +  +  - 
Mentha arvensis       +  + -    +  +  - 
Polyscias scutellaria       +  + -    +  +  - 
Camptostemon philippinensis  +  + -    +  +  - 

( + ) = present, ( - ) = absent 

 

The phytochemicals found in P. amaryllifolius, A. nidus, A. merrillii, A. altilis, and B. orellana were 

hydrolyzable tannins, saponins, steroids, glycosides, and coumarins. In comparison, the plant extracts of C. 

olitoroius, S. odorata, M. arvensis, P. scutellaria, and C. philippinensis were hydrolyzable tannins, 

saponins, glycosides, and coumarins. 

 

Hydrolyzable tannin is known for its antioxidant and antibacterial properties and its ability to reduce 
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bleeding from minor abrasions [5]. Glycosides help in improving circulatory effects; saponins have been 

associated with improving immune system response and inhibiting the growth of cancer cells; while 

steroids minimize tissue damage by reducing the production of inflammatory chemicals; and coumarins 

exhibits anti-fungicidal property, cell differentiation and growth; and immune response regulation, [18]. 

The results proved that these plants identified by the locales as alternative medicines have the therapeutic 

potential of these phytochemicals, scientifically proven to have health benefits. 

 

3.2 Antimicrobial Property 

The ethanolic extract of the leaves of P. amaryllifolius showed microbial action against E. coli and S. 

marcescens. Sample extracts of A. nidus leaves showed a positive response against E. coli, B. cereus, and S. 

marcescens. The C. olitoroius leaf extracts had only exhibited activity against S. marcescens. Further, the 

leaf extract of S. odorata revealed sensitivity against E. coli and S. marcescens. In addition, Artocarpus 

altilis extracts only showed activity against B. cereus. In contrast, plant extracts of A.  merrillii, B. orellana, 

M. arvensis, P.  scutellaria, and C. philippinensis had shown no activity against the four test bacteria used 

(Table 2). 

 

Table 2. Antibacterial activity of the leaf extracts using disc diffusion method. 

Plant Extract                        Test Organisms 

Staphylococcus Escherichia coli Serratia marcescens Bacillus cereus 

_________________________________epidermidis______________________________________________________________ 

Pandanus amaryllifolius  -  +  +   - 
Asplenium nidus  -  +  +   + 
Corchurus olitoroius  -  -  +   - 
Schefflera odorata  -  +  +   -  
Adonidia merrillii  -  -  -   - 
Artocarpus altilis  -  -  -   + 
Bixa orellana   -  -  -   - 
Mentha arvensis  -  -  -   - 
Polyscias scutellaria   -  -  -   - 

Camptostemon philippinensis -  -  -   - 
Amoxicillin*   +  +  +   +  
Distilled Water**  -  -  -   - 

(+) susceptibility (inhibition zone ≥ 7 mm) 

(-) absence of susceptibility 

(*) positive control 

(**) negative control 

 

The results showed that the antimicrobial activity obtained in this study varied according to the degree of 

plant extract susceptibility to the test organisms. The variations were brought about by the type of 

phytochemical compounds present in these plant samples. Other plant samples did not show any 

antimicrobial activity even with the presence of bioactive compounds as identified during the 

phytochemical screening due to the seasons these plants were collected. The bioactive compounds found in 

these medicinal plants may vary its quantities per season. The differences in the seasonal phytochemical 

quantities of the leaves of medicinal plants were reported to be the cause of seasonal variation in their 

biological activities [10], as shown in the result (Table 2). 

 

The minimum inhibitory concentration (MIC) of the ethanolic extracts of the plant samples of P. 

amaryllifolius exhibited at the lowest concentration of 5mg/ml against E. coli and 10mg/ml against S. 

marcescens mean of a zone of inhibition of 8.13mm and 7.8mm respectively. Leaf extracts of A. nidus 

exhibited MIC at 40mg/ml against E. coli, lowest at 5mg/ml against S. marcescens, and 5mg/ml against B. 
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cereus, showing the mean of a zone of inhibition of 7mm, 16.33mm, and 7mm respectively. The MIC of the 

leaf extracts of C. olitoroius exhibited at 40mg/ml against S. marcescens showing the mean zone of 

inhibition of 7mm. Further, S. odorata leaf extracts exhibited MIC at 5mg/ml both against E. coli and S. 

marcescens showing the mean of a zone of inhibition of 9.83mm and 8.67mm, respectively. Artocarpus 

altilis had also exhibited MIC at 20mg/ml against B. cereus, showing a mean zone of inhibition of 7.83mm 

(Table 3).  

 

Table 3. Minimum inhibitory concentration (MIC) of the plant extracts 

Plant extracts   Test Organisms  Concentration in mg/ml 

        5 10 20 40 

Pandanus amaryllifolius  
    Escherichia coli   8.13 8.16 0.00 8.4 

Serratia marcescens  0.00 7.8 0.00 0.00 
Asplenium nidus   
    Escherichia coli   0.00 0.00 0.00 7.00 

Serratia marcescens  16.33 18.67 13.33 14.33 
Bacillus cereus   7.00 0.00 7.33 7.00 

Corchurus olitoroius  
    Serratia marcescens  0.00 0.00 0.00 7.00 
Schefflera odorata  
    Escherichia coli   9.83 8.07 9.23 7.07 

Serratia marcescens  8.67 9.67 0.00 0.00 
Artocarpus altilis 

Bacillus cereus   0.00 0.00 7.83 8.33 

_________________________________________________________________________ 
 

The results showed that P. amaryllifolius has the highest potency against E. coli and S. marcescens at 10 

mg/ml. A. nidus has the highest potency against E. coli at 40mg/ml, 10mg/ml against S. marcescens, and 

20mg/ml against B. cereus, while C. olitoroius at concentration 40mg/ml against S. marcescens. Moreover, 

S. odorata plant extracts have the highest potency at 5mg/ml against E. coli and 10mg/ml concentration 

against S. marcescens. The leaf extracts of A. altilis also showed high potency against B. cereus at a 

concentration of 40mg/ml. 

 

Of all the extracts, S. odorata showed the most potent against gram-negative E. coli with 9.83mm and 

9.23mm maximum zone of inhibition at 5mg/ml and 20mg/ml, respectively. P. amaryllifolius extracts 

followed an 8.4mm zone of inhibition at 10mg/ml and A. nidus with a 7mm zone of inhibition at 40mg/ml. 

On the other hand, the plant extracts of A. nidus exhibited the most potent against gram-negative S. 

marcescens with an 18.67mm maximum zone of inhibition at 10mg/ml. Leaf extracts of S. odorata also 

showed potency against S. marcescens with 9.83mm maximum zone of inhibition at 5mg/ml, and P. 

amaryllifolius with 7.8mm zone of inhibition at concentration 10mg/ml. Artocarpus altilis leaf extracts 

showed the highest potency against gram-positive B. cereus with an 8.33mm maximum zone of inhibition at 

40mg/ml. The antimicrobial effect of ethanol extracts against these gram-negative and gram-positive 

organisms could be due to the ethanol's ability to extract active compounds of these plants like hydrolyzable 

tannins, saponins, steroids, glycosides, and coumarins (Table 1). Some extracts of the plant samples 

exhibited moderate to weak activity against the test organisms. It may result from the loss of some plants' 

active constituents during the drying of the samples [16]. 

 

The results show the scientific basis for some therapeutic uses of these plants in alternative medicine, 

especially their antimicrobial properties due to their phytochemical properties, especially the presence of 

secondary metabolites identified. Also, this describes why the plant samples show similar therapeutic 

results when they are used conversely despite their distinctiveness [16]. 
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The implication of the broad range of antibacterial action of some of these plant extracts is that they can be 

of use as a disinfectant and antiseptic formulation also, in chemotherapy if the bioactive compounds or 

secondary metabolites could be isolated [11], specifically the metabolites hydrolyzable tannins, saponins, 

steroids, glycosides, and coumarins are present in these plant samples. Asplenium nidus and S. odorata as 

anti-Serratia marcescens, P. amaryllifolius and S. odorata as anti-Escherichia coli, and Artocarpus altilis as 

anti- Bacillus cereus can be further explored. 

 

4. Conclusion 

The study revealed that the selected plant samples have some phytochemical properties. Among the plant 

extracts, the extract of A. nidus exhibited the highest potency as anti- S. marcescens; S. odorata as anti- E. 

coli; and A. altilis as anti- B. cereus. It signifies the presence of essential bioactive compounds or secondary 

metabolites found in these plants, like hydrolyzable tannins, saponins, steroids, glycosides, and coumarins 

which contributed to their therapeutic uses as medicinal plants. It explains why these plants showed 

antimicrobial activities to gram-negative and gram-positive bacteria. 

 

Hence, these plants are antimicrobial by nature and can be an alternative medicine against the bacteria 

above. 

 

5. Recommendations 

Investigation on the zone of inhibition of these plant samples should also be done on other concentrations to 

test their maximum zone of inhibition further. It is also recommended that further studies be conducted on 

the plant's potency as antibacterial considering other methods of drying the sample before extraction. It is 

recommended to conduct similar studies on the different seasons of the year to quantify the sample's 

bioactive component using high-performance liquid chromatography compatible with their potency against 

pathogenic or clinical bacteria. 

 

Moreover, these plants may also be tested against identified clinical bacteria to further test their potency as 

antimicrobial. Lastly, plant sample extracts can also be explored in formulating antiseptic and disinfectant 

medicines. 
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