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Plumeria rubra’s stems and foliage Bark was extracted using a solvent extraction method called 

maceration and ethyl acetate. We looked for phytochemicals, antifungal, and antibacterial 

activities in the leaves and bark. Tannins, alkaloids, balsam, cardiac glycosides, phenols, 

terpenes, and steroids were detected in the leaves and bark extract. The extract shows that there 

are no flavonoids, saponins, or resins present. Alkaloids, cardiac glycosides, resins, terpenes, and 

steroids were detected in the bark extract; flavonoids, tannins, saponins and balsam were not 

present. The plant extracts demonstrated a wide range of antibacterial activity against both gram 

positive and gram negative bacteria with the zones of inhibition ranging from 10 to 28 mm. With 

gram-negative bacteria in particular, Proteus mirabilis, it was more noticeable. Additionally, 

Pseudomonas aeruginosa is a bacteria that is often resistant to the majority of antimicrobial 

treatments, was successfully combatted by the ethyl acetate crude extract. Additionally, the 

extracts showed efficacy against the fungus Candida albicans. 
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Introduction 

Since ancient times, medicinal plants have been utilized to treat human illnesses because they contain useful 

ingredients [1]. Scientists searching for novel sources of medications against infectious illnesses have always 

been very interested in studies using biologically active chemicals derived from natural sources. There is no 

denying that plants are the source of modern medications in the west [2]. Prior to the development of antibiotics, 

herbal remedies were used to cure illnesses in both humans and animals. Digatalis purpurea L. has been used 

for centuries in England as a successful therapy for dropsy, a disorder where the heart's inefficiency causes fluid 

retention and overall body enlargement. The decoction of mango tree leaves is used as an oral contraceptive 

abortifacient in South America [3]. It has recently been discovered that Waltheria indica is useful in Taiwan in 

treating inflammatory illnesses. For an ethnobotanical study effort, a list of seldom researched plants used by the 

people of Kenya and Tanzania to cure wounds and diseases was recently collected [4].  
  

 * Corresponding author. 
E-mail address: subhashpawar123@gmail.com (Subhash B. Pawar) 

https://doi.org/10 

0000-0000/© 2023  The Author(s).   Published by KulDev Publication 
T h i s  i s  o p e n  a c c e s s  a r t i c l e  u n d e r  t h e  C C  B Y - N C - N D  l i c e n s e .  

(https://cerativecommons.org/licences/by-nc-nd/4.0/) 

http://www.sciencedirect.com/
mailto:dineshkharte2@gmail.com
https://doi.org/10
https://cerativecommons.org/licences/by-nc-nd/4.0/)


Subhash B. Pawar and Pramod G Jadhav                                                                 AgroScan (2023) ISSN 0000-0000 Online                         

 

2  

 

Tanzanians often use the bark and root of Zambia's Africana hiern as a treatment for a variety of skin 

conditions [5]. The few instances mentioned above highlight the necessity for ongoing study into plants used in 

traditional medicine across the globe, particularly in nations where folk knowledge is still prevalent. 

Antibacterial 

A material that destroys or stops the development of microorganisms, including viruses, bacteria, 

fungus, and protozoa, is known as an antimicrobial. Antimicrobial medications function in various ways. 

Antimicrobial medications that eradicate bacteria are referred to as microbiocidal, while those that stop bacteria 

from growing are referred to as microbiostatic. Antibiotics, antivirals, antifungals, antiparasitics, and non-

pharmaceutical antimicrobials are the primary classes of antimicrobials. 

The phytochemicals 

Chemical substances found in plants naturally are called phytochemicals. The phrase is often used to 

describe substances that have the potential to impact health but have not been shown to be necessary nutrients. 

Historically, phytochemicals have been used as medicines for thousands of years. It's possible that Hippocrates 

recommended willow tree leaves to treat fever. They are plant-based bioactive agents. Cardiac glycosides, 

steroids, alkaloids, resins, tannins, phenols and Flavonoids are examples of phytochemicals. 

Supplies and Procedures 

Sample gathering 

The staff quarters on Bauchi Road at the University of Jos is where the plant samples were gathered. 

The plant is referred to as "Lal champa" in Hinduism, "True frangiapani" in English, and "Rumand" in Hausa. 

Sample setup 

Plumeria rubra leaves and stem bark were gathered, then dried at room temperature (25˚C). Using a 

mortar and pestle, the dried leaves and stem bark were crushed, and then they were sieved through a mesh. After 

being extracted for 50 hours in a conical flask with 250 mL of ethyl acetate, the leaves (80.5 g) and stem bark 

(96.30 g) were filtered using Whatsman filter paper. A rotary evaporator was used to concentrate the crude 

extract of leaves and stem bark, which was then dried on a hot plate. 

Equipment sterilization 

A hot air oven set at 106˚C was used to sanitize all of the glassware for one and a half hours. An 

autoclave set at 121˚C for 15 minutes was used to sterilize the water used to make the solution. 

Screening for antimicrobials 

The plate diffusion test is one of the common, standard techniques for identifying and quantifying an in 

vitro antibiotic activity. c. Diffusion test in series. b. The streak test. Preliminary sensitivity testing, minimum 

bactericidal concentration (MBC), minimum lethal concentration (MLC) and minimum inhibitory concentration 

(MIC) along determination are among the analyses that were performed. 

Phytochemical screening of Plumeria rubra's leaves, bark and stems in the ethyl acetate extract 

Using an organic solvent and normal operating protocols adapted from Trease & Evans [6], the 

phytochemical screening was performed. The Wagner test for alkaloids, the Solkowski test for cardiac 

glycosides, the Liebermann-Burchard test for terpenes and steroids, the ferric chloride test for flavonoids, and 

general tests for saponins, phenols, resins and balsam are among the tests that are performed. 
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Findings and Conversation (Test) 

In bulk: The yield of the ethyl acetate bulk extraction of the leaves and stem bark is 2.34g for the leaves 

and 2.08g for the stem bark. For the leaves and the stem bark the corresponding percentage yields were 2.90% 

and 2.10%. Antimicrobial efficaciousness Test for sensitivity: Tables 1 and 2. 

 

 
Anti-fungal activity: (Table 3 & 4) 

 

 
Result of minimum inhibitory concentration (MIC): Table 5-8. 
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Results of minimum bactericidal concentration (MBC): Table 9 & 10. 

 
Key: - = Complete inhibition; + = Growth. 
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Results of minimum lethal concentration (MLC):Table 11 & 12. 

 

 
Results of phytochemical screening: Table 13. 

 
Discussions: 

Every component of a plant has a certain solubility when it comes to the various solvents used in the 

extraction process. As a result, the pharmacological activity and chemical makeup of herbal extracts made from 

the same plant in various solvents will vary [7]. The results of the phytochemical screening indicated that the 

leaf extract included Resins, steroids, terpenes, cardiac glycosides, alkaloids but not flavonoids, saponins or 

phenols. Phenols, resins, steroids, terpenes, cardiac glycosides and alkaloids were detected in the bark extract, 

but flavonoids, tannins, saponins, balsam and phenols were absent. This indicates the presence of tannins, which 

may be the cause of the plant's antibacterial action [8]. The plant's widespread usage in herbal medicine may be 

explained by its terpenoids [9]. The actual level of tannins with antibacterial action at the concentration 

employed may not be very high since the plant extract includes other elements, such as alkaloids, as shown by 

https://juniperpublishers.com/artoaj/images/ARTOAJ.MS.ID.556170.T010.png
https://juniperpublishers.com/artoaj/images/ARTOAJ.MS.ID.556170.T011.png
https://juniperpublishers.com/artoaj/images/ARTOAJ.MS.ID.556170.T012.png
https://juniperpublishers.com/artoaj/images/ARTOAJ.MS.ID.556170.T013.png


Subhash B. Pawar and Pramod G Jadhav                                                                 AgroScan (2023) ISSN 0000-0000 Online                         

 

6  

 

the phytochemical screening in Table 13. There could be a rise in the plant extract's antibacterial activity if the 

tannin components of this plant are identified and examined [8]. Fungal and bacterial infections may be 

effectively treated using plant extracts that include chemicals with antibacterial qualities such as tannins [10].  

The plant Plumeria rubra, whose leaves and bark were extracted using ethyl acetate as a solvent, was 

shown to have antibacterial activity, as evidenced by the zones of inhibition (Table 1-4). When Staphylococcus 

aureus was exposed to leaf extract at doses ranging from 27 mg/mL to 110 mg/mL, its zone of inhibition 

measured 29 mm, with a range of 15.0 mm to 29.0 mm. According to Table 1, the zones of inhibition for 

Proteus mirabilis and Staphylococcus aureus matched those of the positive control, gentamicin. According to 

Table 2, the plant's bark exhibited greater antibacterial activity against Proteus mirabilis, with the greatest zone 

of inhibition measuring 29.5 mm and a concentration range of 26 mg/mL to 110 mg/mL. The bark ranged from 

25 to 29 mm. It's interesting to note that at 110 mg/mL of the extract, Proteus mirabilis had a larger zone of 

inhibition than gentamicin. The zone of inhibition for Pseudomonas aeruginosa was the smallest at 100 mg/mL 

for both leaves and bark, measuring 25.0 mm and 17.0 mm, respectively.  

Additionally, out of all the dermatophytes, only Candida albicans exhibited significant activity against 

the plant extract; for the leaves and stem bark, it had a notable zone of inhibition measuring 24.0 mm and 14.0 

mm at 100 mg/mL, respectively. It's important to highlight that the plant extract did not work well against 

Aspergillus flavus, according to Tables 3 and 4. Protus mirabilis growth was suppressed at concentrations of 26 

mg/mL, 70 mg/mL, and 120 mg/mL. As shown in Tables 5 and 6, respectively, Pseudomonas aeruginosa and 

Staphylococcus aureus were suppressed in the broth at 50 mg/mL and 100 mg/mL for the leaf and stem bark 

extracts. Furthermore, Tables 7 and 8 shows that growth was suppressed at 50 mg/mL and 100 mg/mL for the 

leaf extract and only at 110 mg/mL for the stem bark as shown in Tables 9 and 10, the minimum bactericidal 

concentration result revealed that the bark and leaves were bactericidal at concentrations of 50 mg/mL and 100 

mg/mL for Proteus mirabilis, Pseudomonas aeruginosa and Staphylococcus aureus respectively as shown in 

Tables 11 and 12, the minimum lethal dosage for the bark extract was 100 mg/mL, which also killed Candida 

albicans. The minimum lethal concentration for the leaf extract was 50 mg/mL. 

In summary 

The results obtained are consistent with the plant extracts having wide range antibacterial action. 

Gram-negative Staphylococcus aureus was the gram-negative bacteria with the strongest antibiotic activity. 

Additionally, the plant extract shown efficacy against Candida albicans fungus. 
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