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Abstract— Three different plants from different families were 

chosen in the current study: Physalis minima (Linn.), 

Diplocyclos palmatus (L.) Jeffrey and Wrightia tinctoria 

(Roxb.) R.Br. Escherichia coli, Pseudomonas vulgaris, 

Bacillus subtilis, and Staphylococcus aureus were some of the 

pathogenic gram negative and gram positive organisms that 

different parts of chosen plants were evaluated for their 

antimicrobial potentials against in ethanol extracts, while 

Candida albican and Aspergillus niger were tested for 

antifungal activity. The findings indicated that the extracts 

used in the study displayed antibacterial activity. By using the 

disc diffusion method, the in-vitro antibacterial activity was 

carried out. When compared to other extracts, the seed extract 

from Wrightia tinctoria and Diplocyclos palmatus shown 

superior antibacterial activity against the E. coli pathogen. 

Physalis minima leaf, Wrightia tinctoria seed extract, and 

Physalis minima exhibited antifungal efficacy against C. 

albicans and A. niger, respectively. The historical use of these 

medicinal herbs suggests their potential for use in the creation 

of antibacterial drugs. 
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I. INTRODUCTION 

The economic value of therapeutic plants can be found all 

around the world. We receive a great deal of botanical wealth 

from nature. Medicinal plants are recommended for their 

therapeutic benefits because they are thought to be excellent 

providers of nourishment and antibacterial agents. Some 

medicinal plants contain various chemical compounds with 

vital therapeutic characteristics that can be used to cure 

human diseases because they are very safe and have few to 

no negative effects (1). Additionally, synthetic medications 

are frequently adulterated and have negative effects in 

developing countries in addition to being expensive and 

inadequate for the treatment of ailments. Therefore, in order 

to control microbial infections, it is necessary to look for 

novel infection-fighting techniques (2). Numerous medicinal 

plants have been identified as important sources of naturally 

occurring antimicrobial chemicals as a potential substitute 

that may be successful in the treatment of these troublesome 

bacterial illnesses (3). Due to their antibacterial 

characteristics, plants have recently been employed as 

antimicrobial agents. These characteristic results from the 

bioactive substances produced during secondary metabolism 

in plants (4). The World Health Organization (WHO) claims 

that the greatest place to get a range of medications is from 

medicinal plants (5). This study's objective was to assess the 

antibacterial efficacy of a few bioactive plants utilised in 

traditional medicine and Ayurveda to treat illnesses brought 

on by microbes. Consequently, the potential effectiveness of 

the following three plant extracts from various families 

against various bacteria was investigated (6). The 

phytochemical elements play a variety of biological activities 

and have medicinal significance (17). Numerous Nepalese 

ethnomedical plants have been identified, and their uses have 

been verified. These proven botanicals have been utilised for 

a variety of general treatments, including antibacterial, 

antifungal, and antiviral effects. However, a thorough 

scientific examination of the antibacterial effects of medicinal 

plants from northern Maharashtra is still absent (18). In 

therapeutic procedures, the utilisation of unprocessed plant 

parts and phytochemicals with recognised antibacterial 

activities is crucial. Utilizing a menstruum-based selective 

solvent, extraction is the process of separating the plant 

tissues' medicinally active components. The goods include a 

complex blend of therapeutic plant metabolites, including 

tannins, lignans, alkaloids, glycosides, terpenoids, and 

flavonoids. An extract may undergo additional processing to 

isolate certain chemical components, such as vincristine, 

vinblastine, hyoscyamine, hyoscine, and codeine, in order to 

be utilised as a modern medication (19). As a result of their 

antioxidant qualities and the fact that free radicals are 

produced by both exogenous chemicals and endogenous 

metabolic processes in the human body, plant extracts are 

increasingly being used in the food business. These 

characteristics of extracts are related to the presence of 

phenolic chemicals, vitamins, and minerals in plants (19,20). 

 A Solanaceae family member Physalis minimum 

(Linn.), a pantropical annual herb that matures at a height of 

20 to 50 cm, is grown as a weed in agricultural fields. The 

leaves are 2.5 to 12 cm long, velvety, and have complete 

margins. A fruit wrapping veil protects the fruit's interior. 

Other names for it include pygmy groundcherry, wild cape 

gooseberry, and native gooseberry. Fruits from the Physalis 

minima plant are a significant source of vitamin C. As a 

result, it is applied to inflammations, enlargement of the 

spleen, ascites, and as a beneficial treatment for bladder 

ulcers. It is also used as an appetiser, diuretic, and laxative 

(7,8,9). 

 Common names for the plant Diplocyclos palmatus 

(L.) Jeffrey includes Native Bryony, Striped Cucumber, and 

Lollipop Climber. Shivlingi is another name for it in Marathi 

due to the seed's lingam-like appearance. It belongs to the 

Cucurbitaceae family of climbing vines. Rainforests, dry 

rainforests, and floodplain habitats are the natural habitats of 

Diplocyclos palmatus. This short-lived, herbaceous, 

perennial climbing plant scrambles over the ground on its 

annual, densely branched stems, which can reach a length of 

6 metres. Leaves of the lollipop climber are broadly oval, 

palmate lobed, and measure 3.5–14 x 4–14.5 cm. The lobes 

are elliptic to lance-shaped and hairless. Fruit grows singly or 

in groups of two to five. It is 1.5–2.5 cm and ovoid-round 

(10,11). The traditional healer has employed various portions 
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of the plant to treat various illnesses. The fruits are mostly 

employed in reproductive remedies to treat potency, female 

infertility, and leucorrhoea. They are also laxative and 

expectorant. Seeds have aphrodisiac, febrifuge, anti-

inflammatory, and fertility-enhancing properties. 

Additionally, it is employed to treat a cough, flatulence, 

rheumatic discomfort, asthma, skin conditions, and snake 

bites (12).  

 A member of the Apocynaceae family, Wrightia 

tinctoria (Roxb.) displays. It is a small to medium-sized 

deciduous tree that typically grows to be 18 metres tall and 

up to 20 cm in diameter. Its stem has green markings and it 

produces milky-white resin. The plant's smooth, 10 mm-

thick, yellowish-brown bark exudes a milky-white latex. 

Simple, oppositely arranged, oval, obtusely acuminate, 10–

20 cm long, and 5 cm wide leaves are present. Leaf stems are 

quite thin. The underside of the leaves is often hairy and 

glossy. From March to May, flowers are in bloom in India. 

The dark, flat seeds of Wrightia tinctoria have a mass of white 

hairs on them. The linear, pointed seeds range in length from 

1.2 to 1.8 mm and are a pale yellowish-gray colour (13). The 

fragile leaves' juice is beneficial in treating jaundice; as a 

result, it is known as the "Jaundice Curative Tree" in south 

India (14). Additionally, it has astringent, antibacterial, anti-

inflammatory, anthelmintic, and anti-inflammatory 

properties. When fresh leaves are crushed and placed within 

a rotting tooth cavity, the pain is relieved. In cases of bilious 

infections, psoriasis, leprosy, asthma, piles, and other skin 

conditions, the plant's bark and seeds are particularly helpful 

(1,15).  

 The primary goals of the current research were to 

examine the chemical makeup, antibacterial properties, and 

antioxidant effects of certain significant therapeutic plants 

mentioned above.  

II. MATERIALS AND METHODS: 

A. Collection of plant material: 

The various plant parts, such as leaves, stems, seeds, and 

bark, were taken from the naturally occurring population that 

was present in the Satpuda forest in Maharashtra, India. The 

Voucher samples were kept on file in our lab for future 

reference. All of the plant samples were collected, cleaned, 

and air dried for 15 days in the shade. 

B. Preparation of plant extracts: 

Using a spotless home grinder, the dried plant material was 

ground into a fine powder and stored in airtight containers. A 

soxhlet extraction device was used to extract approximately 

50 g of powdered material using 250 ml of each of the two 

solvents, methanol and distilled water. The obtained extracts 

were concentrated by drying them at room temperature, and 

they were then kept in a refrigerator at 40 C until they were 

needed again. 

C. Microorganisms: 

The standard strains of the microorganisms were combined 

with clinical isolates. The test organisms used for the 

antimicrobial study included Candida albicans (C. albicans) 

(NCIM 3471), Asperigillus niger (A. niger) (NCIM 545), and 

two Gram positive bacteria, Staphylococcus aureus (S. 

aureus) (NCIM 2079), Bacillus subtilis (B. subtilis) (NCIM 

2250), as well as two Gram two negative bacteria, 

Escherichia coli The cultures were taken from the National 

Chemical Laboratory (NCL), Pune's National Collection of 

Industrial Microorganisms (NCIM). All microbiological 

isolates underwent an antimicrobial susceptibility test using 

the modified Kirby Bauer disc diffusion method in 

accordance with the recommendations of the Clinical and 

Laboratory Standards Institute (CLSI) (16). 

D. Antimicrobial screening by disc diffusion technique: 

Using 100 μl of suspension containing 108 CFU/ml of 

bacteria, 106 CFU/ml of yeast, and 104 spore/ml of fungi 

spread on nutrient agar (NA) and potato dextrose agar (PDA) 

medium, respectively, the disc diffusion technique was used 

to test the plant extracts (leaves, stem, seed, and bark) for 

antimicrobial activities in Mueller Hinton Agar (MHA) plates 

(16). After inoculating the test tube suspension onto Mueller 

Hinton Agar (MHA) plates with a cotton swab, the plates 

were left to dry. Six sterile Whatman paper discs (6 mm in 

diameter) were put onto the agar surface using ethanol-dipped 

and flamed forceps. All three types of plant extracts, as well 

as the antibacterial agent chloramphenicol and the antifungal 

agent amphotericin-B, were applied to sterile discs and placed 

on inoculated agar at a concentration of 10 microliters (30 

mg/ml). 100 g/disc represented the extract concentration. The 

10 g/disc chloramphenicol antibacterial agent was also 

treated in this manner. In order to prevent the inhibition zones 

from touching one other, the antibiotic discs were aseptically 

positioned over the seeded MHA plates. Clinical bacterial 

strains, yeast, and fungus isolates were incubated on the 

plates for 24 hours at 37 °C, 48 hours at 48 °C, and 72 hours 

at 72 °C, respectively. Microorganisms related to plants were 

cultured at 250C. By assessing the zone of inhibition against 

the test pathogens, antimicrobial activity was assessed. In this 

study, each assay was carried out twice. Following the 

incubation period, the inhibitory zones' diameter in mm was 

measured, and the results were noted. The Hi-media 

Laboratories provided all of the material that was used in the 

current inquiry. 

E. Antioxidant activity free-radical-scavenging ability by 

the use of a DPPH radical 

A reaction mixture containing 1 mL of DPPH solution (0.1 

mmol/L, in 95% ethanol by volume) and 3 mL of extract with 

varying concentrations was used to carry out the DPPH 

radical scavenging activity. The absorbance of this mixture 

was measured at 517 nm in comparison to a blank after 20 

minutes of room temperature incubation. The amount of 

radical scavenging activity was determined by measuring the 

decrease in DPPH absorbance in triplicate and taking the 

mean absorbance. Then, the percentage of radical scavenging 

was calculated using the formula below: (22). 

Effect of scavenging (%) = [1-A sample (517nm) /A control 

(517nm)] ×100 

F. Statistical Analysis 

The results of three replicates per sample are used to express 

the mean and standard deviation of the response for the DPPH 

radical scavenging activity, reducing power activity, 

antibacterial activity, and hemolytic activity of the aqueous 
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and methanol extract of selected plants. Microsoft Excel 2007 

was used to examine the results 

III. RESULTS AND DISCUSSION 

Plants Plant parts E. coli P. vulgaris S. aureus B. subtilis C. albicans A. niger 

W.T. 

leaf - - - - - - 

stem - - - - - - 

bark - 7.44 - - - - 

seed 11.64 7.18 8.65 6.45 6.79 - 

P.M. 

leaf - - - - 6.84 - 

stem - - - 7.28 - - 

seed 7.52 8.14 6.87 - - 9.11 

D.P. 

leaf - - - - - - 

stem - 7.68 - - - - 

seed 10.47 - - - - - 

 
DMSO Control - - - - - - 

Chloramphenicol 11.61 15.43 25.47 32.75 NA NA 

Amphotericin-B NA NA NA - 9.88 9.21 

Table 1: Physalis minima, Diplocyclos palmatus, and Wrightia tinctoria (Roxb.) R.Br. plants' antimicrobial effectiveness 

against bacterial concentrations of 100 g/disc in various plant components (leaves, stem, seed, and bark) in ethanol extracts: 

No zone of inhibition, or NA, is indicated by the vernier caliper's measurement of diameter in millimetres. 

Wrightia tinctoria- W.T.; Physalis minima- P.M.; Diplocyclos palmatus-  D.P. 

 
Figure 1. Antimicrobial activity of Wrightia tinctoria (Roxb.) R. Br plant in the ethanol extracts. 

 
Figure 2. Antimicrobial activity of Physalis minima (Linn.) plant in the ethanol extracts. 
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Figure 3. Antimicrobial activity of Diplocyclos palmatus (L.) plant in the ethanol extracts. 

 The disc diffusion method was initially used to 

assess the antibacterial activity of three distinct plant extracts 

against various microbes. Infectious diseases usually 

involved these organisms. The research revealed that every 

plant extract utilised in the study had variable levels of 

antibacterial activity against every type of tested bacterium. 

(Table 1). 

A. Wrightia tinctoria- 

Among the three plant ethanol extracts studied, Wrightia 

tinctoria seed was found to be the most productive. The 

analysed plant extracts exhibit various degrees of 

antibacterial activity in the tested microbiological organism. 

E. coli (11,64 mm), P. vulgaris (7,18 mm), S. aureus (8,65 

mm), B. subtilis (6,45 mm), and C. albicans (6.79mm). 

However, the bark extract of P. vulgaris (7.44mm) 

demonstrated a zone of inhibition (ZOI) against bacteria 

while other bacteria did not. However, no activity against 

resistant bacteria was seen when it was connected to the leaf 

and stem. (Table.1) 

B. Physalis minima- 

Only C. albicans (6.84 mm), B. subtilis (7.28 mm), and seed 

extract from Physalis minima had the highest ZOI against 

bacteria. Its stem and leaf did not have any activity against 

some germs. (Table.1) 

C. Diplocyclos palmatus- 

ZOI against P. vulgaris (7.68mm) and E. coli (10.47mm) 

were present in the stem and seed of Diplocyclos palmatus, 

respectively. But the seed and leaf did not exhibit ZOI. 

(Table.1) 

IV. DISCUSSION: 

The control utilising the agar disc diffusion method and the 

antibacterial activity of the various plant extracts are 

displayed in (Tables 1). The examined bacteria were resistant 

to almost all plant extracts' antimicrobial effects. These 

findings allow us to draw the conclusion that Wrightia 

tinctoria is a plant with both antibacterial and antifungal 

properties. Such that the seed only exhibited a zone of 

inhibition (ZOI) against Asperigillus niger fungus, but not 

against any other gram positive or negative bacteria. Wrightia 

tinctoria seed extract demonstrated antibacterial activity 

against E. coli that is nearly comparable to standard 

chloramphenicl, as well as activity against the bacteria P. 

vulgaris, S. aureus, and B. subtilis. Wrightia tinctoria bark 

was only found to be effective against the bacteria P. 

vulgaris, but its seed extracts demonstrated antifungal 

activity against C. albicans antifungal agent in comparison to 

standard. However, neither gram positive nor gram negative 

bacteria were susceptible to its leaf and stem extract (Figure 

1). Only B. Subtilis bacteria were resistant to Physalis minima 

stem extract's antibacterial effects. Its seed extract 

demonstrated an inhibition zone against the bacteria E. coli, 

P. vulgaris, and S. aureus, however P. vulgaris shown a 

higher inhibitory effect than the other two. But its seed 

extracts shown higher anti-fungal efficacy against A. niger 

than regular Amphotericin-B. Its leaf and stem didn't appear 

to have any resistance to several germs. (Figure 2). 

 Zones of inhibition against P. vulgaris and E. coli 

were seen in extracts from the stem and seeds of Diplocyclos 

palmatus, respectively. Its leaf extract had no antibacterial 

effects (Figure 3). The research found that every plant extract 

utilised in the study had some level of antibacterial activity 

against every type of tested bacterium. However, it was 

discovered that every other extract had, in some way, some 

zone of inhibition against every bacterial strain examined. 

The plant type affected the extract's ability to fight germs. 

V. CONCLUSIONS: 

Almost all plant sections in the current investigation showed 

antibacterial action against various microbes. The most 

effective plant extracts against the studied microorganisms 

were Wrightia tinctoria and Physalis minima, which also 

demonstrated excellent results against the E. coli and P. 

vulgaris bacteria. Although in different forms, plant extracts 

have proved to suppress the growth of the bacteria under 

investigation. Therefore, it is advised that the kind and 

quantity of the active antibacterial properties included in each 

plant extract be thoroughly examined. 
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