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Introduction 

Medicinal plants have remained an indispensable 

component of healthcare systems worldwide and 

continue to contribute significantly to disease 

prevention and treatment (Sofowora et al 2023). The 

growing interest in natural products is driven by their 

therapeutic efficacy, accessibility, and relatively low 

incidence of adverse effects. According to the World 

Health Organization (WHO, 2023), traditional 

medicine remains an essential healthcare resource for 

billions of people globally, particularly in developing 

countries, where medicinal plants constitute a major 

component of primary healthcare (WHO, 2023).  

 

Numerous plants, including neem (Azadirachta 

indica), ginger (Zingiber officinale), garlic (Allium 

sativum), and aloe vera (Aloe barbadensis), have been 

extensively investigated and reported to possess 

diverse pharmacological properties (Atanasov et al., 

2021). 

Microorganisms play crucial roles in maintaining 

ecological balance and supporting human health. 

However, pathogenic microorganisms are responsible 

for a wide range of infectious diseases that contribute 

substantially to global morbidity and mortality. The 

emergence and rapid spread of antimicrobial resistance 

(AMR) have become one of the greatest threats to 

Global health, resulting in increased healthcare costs. 
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ABSTRACT 

Physalis angulata L. (Solanaceae) is a medicinal plant widely used in traditional medicine for its diverse therapeutic properties. 

This study evaluated the phytochemical composition, antimicrobial activity, and antioxidant potential of the methanol seed 

extract of P. angulata. Seeds were extracted by cold maceration using 70% methanol. Qualitative phytochemical screening was 

conducted to identify bioactive constituents. Antioxidant activity was assessed using 2,2-diphenyl-1-picrylhydrazyl (DPPH) 

radical scavenging assay, ferric reducing antioxidant power (FRAP), total phenolic content (TPC), and total flavonoid content 

(TFC). Antimicrobial activity was determined by measuring zones of inhibition and minimum inhibitory concentrations (MICs) 

against selected bacterial and fungal isolates. Phytochemical analysis revealed the presence of alkaloids, saponins, reducing 

sugars, cardiac glycosides, and terpenoids. The extract exhibited concentration-dependent antimicrobial activity against the tested 

microorganisms. MIC values were 12.5 mg/mL for Escherichia coli, Bacillus subtilis, and Pseudomonas aeruginosa; 6.25 

mg/mL for Staphylococcus aureus; and 25 mg/mL for Candida albicans. No inhibitory activity was observed against Aspergillus 

spp. The extract also demonstrated notable antioxidant activity, with total flavonoid and phenolic contents of 94.90 ± 0.05 mg 

QE/g and 94.80 ± 0.02 mg GAE/g, respectively. DPPH radical scavenging activity ranged from 60.90 ± 1.59% to 86.60 ± 0.23%, 

while FRAP values ranged from 87.70 ± 0.05% to 92.60 ± 0.05%. These findings indicate that P. angulata seed extract possesses 

significant antimicrobial and antioxidant properties, which may be attributed to its rich phytochemical constituents. The results 

support the potential use of the plant as a natural source of bioactive compounds for pharmaceutical and therapeutic applications. 
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Recent estimates indicate that antimicrobial resistance 

was associated with approximately 4.95 million deaths 

globally in 2019, highlighting the urgent need for 

alternative therapeutic options (Murray et al., 2022). 

Although antimicrobial agents such as β-lactams, 

aminoglycosides, tetracyclines, polyenes, and azoles 

have revolutionized the treatment of infectious 

diseases,   the rapid emergence of antimicrobial 

resistance (AMR) resulting from the continuous 

evolution of resistant microbial strains has reduced 

their effectiveness (Laxminarayan et al., 2013; Puri et 

al 2025). Furthermore, the development of new 

synthetic antibiotics has slowed considerably over the 

past few decades, creating a pressing need for the 

discovery of novel antimicrobial compounds from 

natural sources (Butler et al., 2017; Lewis, 2020). 

Medicinal plants are promising reservoirs of bioactive 

compounds with antimicrobial potential. 

Phytochemicals such as alkaloids, flavonoids, tannins, 

terpenoids, and phenolic compounds have 

demonstrated broad-spectrum activity against 

pathogenic microorganisms through diverse 

mechanisms of action. These compounds are often 

associated with fewer adverse effects and a lower 

tendency to induce resistance compared with 

conventional antimicrobial drugs (Salehi et al., 2021; 

Ruddaraju et al., 2020). Several medicinal plants, 

including Zingiber officinale, Curcuma longa, 

Andrographis paniculata, and Psidium guajava, have 

been reported to exhibit significant antibacterial and 

antifungal activities, emphasizing the importance of 

exploring additional plant species as potential sources 

of antimicrobial agents (Álvarez-Martínez et al., 

2021). 

Physalis angulata L. (Solanaceae), commonly known 

as cutleaf ground cherry, is an annual herb widely 

distributed in tropical and subtropical regions of 

Africa, Asia, Australia, and the Americas. The plant 

grows naturally in open fields, roadsides, gardens, and 

other non-waterlogged environments. Traditionally, P. 

angulata has been used as a tonic, diuretic, laxative, 

antipyretic, and anti-inflammatory agent. Various parts 

of the plant, including the roots, leaves, stems, fruits, 

and seeds, have been employed in ethnomedicine for 

the treatment of malaria, asthma, hepatitis, dermatitis, 

urinary disorders, earache, gout, colic, burns, ulcers, 

and skin infections  (Sasikala and Meena, 2016; Singh et 

al., 2020 (Silva et al., 2022; Kurniawan et al., 2024). 

Crushed leaves are commonly applied to snake bites 

and wounds, while fruit paste and ashes of aerial parts 

are used to treat burns and other dermatological 

conditions (Thakur and Sidhu, 2017; Godara et al., 

2019; (Ganesan and Xu, 2017; Gupta and Malhotra, 

2020). Physalis angulata is a rich source of diverse 

bioactive secondary metabolites, including physalins, 

withaferin A, physaminilides, and other steroidal 

lactones.  

These phytochemicals have been reported to 

contribute significantly to the plant’s broad spectrum 

of pharmacological activities, such as antimicrobial, 

antioxidant, anti-inflammatory, immunomodulatory, 

and anticancer effects. The presence of these 

compounds underscores the therapeutic potential of P. 

angulata and supports its extensive use in traditional 

medicine (Daud et al., 2016; Zhang et al., 2020; 

Rohilla et al., 2022). 

The diverse medicinal applications of P. angulata are 

attributed to its rich phytochemical composition. The 

plant contains numerous biologically active 

compounds, including physalins, withanolides, 

flavonoids, alkaloids, terpenoids, and phenolic 

compounds, which are responsible for its wide range 

of pharmacological activities (Rengifo-Salgado and 

Vargas-Arana 2013; Rengifo-Salgado and Vargas-

Arana 2023)  Several studies have reported 

antimicrobial, antiviral, anti-inflammatory, 

antihyperglycemic, immunomodulatory, 

hepatoprotective, antioxidant, and anticancer 

properties of P. angulata extracts and isolated 

compounds (Novitasari et al., 2024). 

In addition to antimicrobial activity, antioxidants 

derived from medicinal plants have gained 

considerable attention because of their ability to 

protect biological systems against oxidative stress. 

Oxidative stress results from an imbalance between the 

production of reactive oxygen species (ROS) and the 

body’s antioxidant defense mechanisms. Excessive 

ROS generation can damage cellular lipids, proteins, 

and nucleic acids, contributing to the development of 

chronic diseases such as diabetes mellitus, 

cardiovascular disorders, neurodegenerative diseases, 

and cancer (Sies et al., 2022). Antioxidants neutralize 

free radicals by donating electrons or hydrogen atoms, 

thereby preventing oxidative damage and maintaining 

cellular integrity. 
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Despite the extensive traditional use and documented 

pharmacological properties of P. angulata, studies 

focusing specifically on the antimicrobial and 

antioxidant activities of its seeds remain relatively 

limited. Therefore, the present study was undertaken to 

evaluate the phytochemical constituents, antimicrobial 

activity, and antioxidant potential of methanolic seed 

extracts of Physalis angulata. The findings of this 

study may provide scientific evidence supporting the 

traditional use of the plant and contribute to the 

development of novel plant-based therapeutic agents 

for combating microbial infections and oxidative 

stress-related diseases. 

 

Materials and Methods  

Collection and Preparation of Plant Material 

Healthy and complete plants of Physalis angulata was 

collected in February, 2021 at Abraka, Delta State. 

The identity of the plant was authenticated by Dr. 

Ikpefan Oise Emmanuel, a lecturer in the Department 

of Pharmacognosy. After proper collection, the seeds 

were carefully separated from the other parts of the 

plant. The fresh seeds were properly washed with 

distilled water and the air dried for two weeks in the 

laboratory.  

The dried seeds were then chopped into smaller bits 

and then ground to coarse particles using an electric 

milling machine. The coarse particles were kept in an 

airtight container. About 140g of the plant materials 

(seeds) was extracted by cold maceration with absolute 

Methanol and distilled water (70% : 30%) at room 

temperature for 72 hours.  

The methanol and extract was concentrated to dryness 

under vacuum at 35OC using a rotary evaporator. The 

concentrated extracts were then weighed and kept in a 

glass container and kept in a cool and dry place before 

analysis.  

Qualitative Phytochemical Screening of Extracts 

The methanol extract in paste-like form was subjected 

to different kinds of chemical tests to investigate the 

presence of secondary metabolites using the method of 

Ngbede et al (2008). 

Evaluation of the Antimicrobial Activity of 

Methanolic seed Extract of Physalis Angulata 

Nutrient broth of Escherichia coli, Bacillus subtilis, 

Staphylococcus aureus, Pseudomonas aeruginosa, 

Candida albicans and Aspergillus spp were prepared 

using standard procedures. The microorganisms were 

obtained from Pharmaceutical Microbiology 

Department, Faculty of Pharmacy, Delta State 

University, Abraka.  

Preparation and standardization of microbial 

culture  

Microbial cultures such as Staphylococcus aureus, 

Pseudomonas aeruginosa, Bacillus subtilis, 

Escherichia coli, Aspergillusspp and Candida albicans 

were sub-cultured to obtain pure isolates by streaking 

on freshly prepared Nutrient agar (NA) and Sabouraud 

dextrose agar (SDA) media and incubated at 37ºC for 

24 hours (bacterial cultures) and at 28ºC for 48 hours 

(fungal cultures) respectively (Collins and Lyne. 

1979).  

Bacterial cultures were standardized to the turbidity of 

0.5 Marfarland nephelometer standard corresponding 

to cells of approximate density (1x108 cfu/mL); while 

the fungal cultures were standardized using a 

haemocytometer to clear turbidity (Ekong et al., 

2004).  

Preparation of fresh Culture 

 Bacteria 

The tested bacterial isolates namely; Staphylococcus 

aureus, Bacillus subtilis, Pseudomonas aeruginosa 

and Escherichia.coli were sub-cultured to obtain pure 

isolates by streaking on the freshly prepared NA 

medium from the original stock culture. The cultures 

were allowed to incubate at 37oC for 24 hours.  

 Fungi 

The fungal species used in this study was sub-cultured 

to obtain pure isolated of  Aspergillus spp and Candida 

albicans by streaking on the freshly prepared SDA 

medium from the original stock culture. The cultures 

were allowed to incubate at room temperature (28oC) 

for 48-72 hours (2-3 days). 
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Sensitivity test of seed extract of Physialis angulata 

The “Agar well diffusion” method as described by 

Mela et al., (2020) was used with little modification. A 

20mL quantity of the sterilized nutrient agar was 

poured into each petri-dish and allowed to set. Then 

using the swab sticks provided, the standard cell 

(bacteria) cultures were used to swab the surface of the 

nutrient agar. holes were drilled with a cork borer 

measuring 6 millimeters in diameter, and drops of the 

different concentration of the extract were added using 

a pasture pipette. Drops of ciprofloxacin (Bacteria),  

ketoconazole (positive control for Fungal spp) and 

70% methanol (negative control) were also added to 

their respective bored holes. The plates were allowed 

to stand for 30 minutes, and incubated at 37°C for 24 

hours and examined for zones of inhibition.  

Minimum inhibitory concentration 

The method of Jayachithra et al., (2022) was used with 

little modification. The minimum inhibitory 

concentration (MIC), the least concentration of the 

fraction that inhibits the growth of a microorganism 

was determined using different concentration of the 

crude plant extract (200mg/ml, 100mg/ml, 50mg/ml, 

25mg/ml, 12.5mg/ml and 6.25mg/ml) through two-

fold serial dilution. About 0.1ml of each concentrates 

was dispensed into a sterile Petri dish, and 20mL of 

the sterilized nutrient agar was added, carefully shaken 

and allowed to set. This was repeated for the other 

concentrations and allowed to solidify. Using a sterile 

wire loop, three (3) parallel streaks of the test cultures 

(bacteria and fungi) were made on the solidified 

nutrient agar and crude plant extract. Each 

microorganism was labeled accordingly Underneath 

the plates and were allowed to Stand for some time at 

room temperature before incubation at 37oC for 24 to 

48h 

Antioxidant Assay 

Evaluation of antioxidant activity of the crude 

extracts of Physalis angulata seeds 

About 1g of the crude extract was weighed and 

dissolved in 10mL of 70% methanol. 

2,2 - Diphenyl -1- Picryl Hydrazyl (DPPH) 

The method of Kheiria et al., (2021) was used with 

little modification. The DPPH solution was prepared 

in methanol and 0.5mL of the DPPH was subsequently 

added to 2mL of the plant extract at various 

concentrations (1000mg/mL, 500mg/mL, 250mg/mL, 

125mg/mL, and 62.5mg/mL) and the contents were 

vortexed for 10 seconds and allowed to stand for 20 

minutes at room temperature. Their absorbance were 

recorded at 517nm using UV Spectrophotometer. The 

result of their absorbance was compared with 70% 

methanol (control solution) and ascorbic acid 

(standard solution). These measurements were 

performed in triplicate and the mean percentage 

inhibition as well as the standard error of mean (SEM) 

were calculated using the following equation:- 
Percentage inhibition (%) =  

Abs of control - Abs of individual test sample    x   100  

                         Abs of control 

Where; Abs = Absorbance 

Ferric Reducing Antioxidant Power (FRAP) 

The method of Dong-Ping et al., (2017) was adopted 

with little modification. The method is based on the 

reduction of the Fe (III) - TPTZ complex to the ferrous 

form at low pH. The fresh working solution (FRAP 

reagent) was prepared by mixing 25mL of 0.3M acetate 

buffer, 2.5mL of TPTZ solution, and 2.5mL of FeCl3. 

6H20 solution and then warmed (pre-heated) at 37°C 

before use. A properly diluted sample (0.1mL) was added 

to 4.0mL of FRAP reagent to form a mixture. The 

content was incubated in the dark for 10 minutes at 

37°C and its absorbance was measured at 593nm 

against the blank that was prepared using distilled 

water. The results Obtained from triplicate analyses 

were Expressed as aqueous solution of ferrous Sulfate 

(FeSO4. 7H20) and derived from the Calibration curve 

of the standards (62.5 ~ 1000mg/mL). The mean 

percentage Inhibitions were obtained with the same 

Procedure. 

Total Phenol Content 

The amount of phenol in the methanolic extract of 

Physialis angulata seeds was determined by Folin - 

Ciocalteu reagent method with some modifications. 

About 1.5mL of 10% Folin - Ciocalteu reagent and 

1mL of 2% solution of Na2CO3 were added to the 

1mL of plant extract. The resulting mixture was 
incubated at room temperature for 15minutes, and the 

absorbance of the sample was measured at 765nm using a 

UV spectrophotometer. Garlic acid was used as a 

standard (1mg/mL) and the mean percentage 

inhibitions were obtained by the same procedure. 
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Total Flavonoid Content  

Aluminium Chloride colorimetric method was used 

with some modifications to determine the flavonoid 

content. About 1mL of the plant extract was mixed 

with 3mL of methanol, 0.2mL of 10% aluminium 

chloride, 0.2mL of 1M potassium acetate, and 5.6mL 

of distilled water were mixed together. The mixture 

was kept at room temperature for 30 minutes and the 

absorbance was measured using UV 

spectrophotometer at a wavelength of 420nm. 

Quercetin was used as the standard (1mg/mL) and the 

mean percentage inhibitions were obtained by the 

same procedure. 

 

Results 

Total phenol and Flavonoids contents of methanolic 

extract of Physalis angulata seeds 

The total phenolic content (TPC) of the methanolic 

seed extract was determined to be 94.80 ± 0.02 mg 

gallic acid equivalent per gram (mg GAE/g), while the 

total flavonoid content (TFC) was 94.90 ± 0.08 mg 

quercetin equivalent per gram (mg QE/g), as presented 

in Table 1. These relatively high levels of phenolic and 

flavonoid compounds suggest that the extract 

possesses substantial antioxidant potential, as these 

phytochemicals are known to contribute significantly 

to free radical scavenging activity. 

Table 1: Total phenol and flavonoid contents of 

methanolic extract of Physalis angulata seeds 

Extract Total phenol content  

(mg/GAE/g) 

Total flavonoid 

content (mg/GAE/g) 

 94.8 ± 0.02 94.90 ± 0.08 

 

 

Preliminary Phytochemical Screening of the 

Methanol Extract of Seeds Physalis angulata  

Phytochemical screening of the seed extract of 

Physalis angulata revealed the presence of several 

bioactive secondary metabolites, including saponins, 

tannins, alkaloids, terpenoids, and flavonoids. 

However, anthraquinones were not detected in the 

extract. The results of the phytochemical analysis are 

presented in Table 2. 

Table 2: Results of phytochemical screening of seed 

extract of Physalis angulata 

Phytochemical  Observations  

Saponins  

Tannin 

Alkaloid  

Anthraquinone  

+ 

+ 

+ 

_ 

Terpenoids + 

Flavonoids + 

Key: + = Present - = absent 

The methanolic seed extract of Physalis angulata 

exhibited antimicrobial activity against all tested 

bacterial and fungal isolates, although the degree of 

inhibition varied among microorganisms. The highest 

zones of inhibitions was 19.75± 0.43 at 25mg/ml for 

Escherichia.coli; 18± 0.32 at 100mg/ml for Bacillus 

subtilis,16.75± 0.76 at 100mg/ml for Staphylococcus 

aureus; 14± 0.20 at 100mg/ml for Pseudomonas 

aeruginosa; 11.5± 0.49 at 100mg/ml for Candida 
albicans and 11± 0.49 at 100mg/ml for Aspergillus spp. 

as presented in Table 3). 

The minimum inhibitory result in Table 4, showed that 

E. coli, B. subtilis and P. aeruginosa recorded MIC at 

12.5 mg/mL while S. aureus recorded MIC at 6.25 

mg/ml however C. albicans was at 25mg/m while no 

activity was observed for Aspergillus spp. 

Table 3: Zone of inhibition of the extract against the test organisms 

Concentration  

(mg/ml) 

Zones of inhibition (Mean ± SEM) 

 

 E. coli B. subtilis   S. aureus    P. aeruginosa  C. albicans Aspergillus  

100 19± 0.32 18± 0.32 16.75± 0.76 14± 0.20 11.5± 0.49 11± 0.49 

50 18± 0.28 16.5 ± 0.33 14.50± 0.32 13± 0.32 7± 0.57 12± 0.45 

25 19.75± 0.43 15± 0.57 14.50± 0.67 12.5± 0.42 7.5± 0.57 13± 0.33 

12.5 10.5± 0.32 15± 0.66 15± 0.57 12.5± 0.45 8± 0.66 12± 0.46 

6.25 14± 0.66 15.5± 0.99 13.5± 0.81 12± 0.44 5± 0.42 11± 0.48 
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Table 4: Minimum inhibitory concentration of the extract against the test organism 

Concentration  

(mg/ml) 

Minimum Inhibitory Concentration 

                                            

 E. coli B. subtilis  S. aureus P. aeruginosa  C. albicans  Aspergillus spp 

100  - - - - - + 

50 - - - - - + 

25 - - - - - + 

12.5 - - - - + + 

6.25 + + - + + + 

3.125   + + + + + + 

 

Ferric Reducing Antioxidant Power (FRAP) 

Activity of Methanolic Seed Extract of P. angulata 

The Ferric reducing antioxidant power (FRAP) assay 

result revealed the reducing power of Physalis 

angulata seed extract with a moderately high FRAP 

activity on decreasing concentration. The FRAP 

activity ranged from 87.70% +  0.05 to 92.60% +  0.05  

in an increasing order (Table 5.) when compared to 

that of the standard (Ascorbic acid). 

Table 5: Ferric reducing antioxidant power of the 

extract of Physalis angulatas seeds 

Concentration 

(mg/mL) 

Mean 

Absorbance 

Mean % 

Inhibition + SEM 

1000 0.0479        87.70% + 0.05 

500 0.0367        91.40% + 0.11 

250 0.0248        92.10% + 0.05 

125 0.0237        92.60% + 0.05 

62.5 0.0217        89.6% + 0.68 

Note: Absorbance of the standard = 0.342. 

DPPH Radical Scavenging Activity of the Extract 

of Physalis angulata seeds 

Free radical scavenging activity of the seeds extract 

was examined with ascorbic acid as the standard. The 

result as presented in Table 6 showed a high 

scavenging activity of the pulp sample at 62.5mg/mL 

with a percentage inhibition of 86.60% + 0.23 when 

compared to that of the standard (Ascorbic acid). 

 

 

Table 6: DPPH scavenging activity of the extract of 

Physalis angulata seed 

Concentration 

(mg/mL) 

Mean 

Absorbance 

Mean % 

Inhibition 

1000 0.119 60.90 ± 1.59 

500 0.056 80.06 ± 0.67 

250 0.052 81.30 ± 0.35 

125 0.041 85.20 ± 0.52 

62.5 0.037 86.60 ± 0.23 
Note: Absorbance of the standard = 0.279 

 

Discussion  

The Phytochemical screening of the seed extract of 

Physalis angulata revealed several bioactive 

secondary metabolites. These bioactive constituents 

are known to possess diverse pharmacological 

properties such as antimicrobial, antioxidant, anti-

inflammatory, and anticancer activities. The 

occurrence of these phytochemicals in the seed extract 

of Physialis angulata may therefore account for the 

biological activities observed in the present study. 

Similar phytochemical profiles have been reported in 

recent investigations of P. angulata, where alkaloids, 

flavonoids, tannins, saponins, terpenoids, and phenolic 

compounds were identified as major contributors to its 

therapeutic potential (Siddiqui et al., 2022; Nwozo et 

al., 2021).The results of the phytochemical analysis 

are presented in Table 2. The methanolic seed extract 

of Physalis angulata exhibited antimicrobial activity 

against all tested bacterial and fungal isolates, 

although the degree of inhibition varied among 

microorganisms as shown in Table 3.  
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The observed antimicrobial effect may be attributed to 

the ability of phytochemicals to disrupt microbial cell 

membranes, inhibit essential enzymes, and interfere 

with nucleic acid synthesis. The extract produced 

inhibition zones ≥10 mm, indicating significant 

antimicrobial activity. Furthermore, the antimicrobial 

effect decreased with decreasing extract concentration, 

suggesting a dose-dependent response. Similar 

concentration-dependent antimicrobial activities have 

been reported for methanolic extracts of P. angulata 

leaves and fruits against Escherichia coli, 

Staphylococcus aureus, Bacillus subtilis, and 

Pseudomonas aeruginosa (Sunday and Adeyemi, 

2023; Ikpefan et al., 2022) 

The Minimum Inhibitory concentration (MIC) values 

obtained in this study further confirmed the 

antimicrobial potential of the extract. The lowest MIC 

was observed against Staphylococcus aureus (6.25 

mg/mL), indicating greater susceptibility of this 

organism to the extract. In contrast, Candida albicans 

exhibited a higher MIC (25 mg/mL), while Aspergillus 

species showed resistance at all tested concentrations 

as shown in Table 4. The lower susceptibility of fungal 

organisms may be associated with the structural 

complexity of fungal cell walls and membranes, which 

limit the penetration of antimicrobial compounds. 

Similar observations have been documented in 

previous studies, where Gram-positive bacteria were 

generally more susceptible to plant extracts than fungi 

and Gram-negative bacteria due to differences in cell 

wall composition (Ahmed, 2016; Ahmed et al., 2022). 

The antioxidant evaluation demonstrated that the 

methanolic seed extract possesses appreciable free-

radical scavenging and reducing capacities. The DPPH 

radical scavenging assay and Ferric Reducing 

Antioxidant Power (FRAP) assay both revealed 

significant antioxidant activity across the tested 

concentrations. The highest DPPH scavenging activity 

(86.60 ± 0.23%) was recorded at 62.5 mg/mL, while 

the highest FRAP value (92.60 ± 0.05%) was observed 

at 125 mg/mL. These findings suggest that the extract 

contains compounds capable of donating electrons or 

hydrogen atoms to neutralize reactive oxygen species. 

The high flavonoid and phenolic contents observed in 

the extract further support its antioxidant potential. 

The highest flavonoid content (94.90 ± 0.05%) was 

recorded at 12.5 mg/mL, whereas the highest total 

phenolic content (94.80 ± 0.02%) was obtained at 

31.25 mg/mL. Phenolic compounds and flavonoids are 

well-established natural antioxidants that protect 

biological systems against oxidative stress. Recent 

studies have similarly reported strong correlations 

between phenolic content and antioxidant activity in P. 

angulata extracts, emphasizing their role in 

scavenging free radicals and preventing oxidative 

damage associated with chronic diseases, including 

cancer, cardiovascular disorders, and 

neurodegenerative conditions (Rahman et al., 2023; 

Kumar et al., 2024). 

Overall, the findings of this study are consistent with 

contemporary reports that identify Physalis angulata 

as a promising source of bioactive compounds with 

significant antimicrobial and antioxidant properties. 

The observed biological activities provide scientific 

support for the traditional medicinal use of the plant in 

the management of infectious and oxidative stress-

related diseases. 

Conclusion 

The present study demonstrated that the methanolic 

seed extract of Physalis angulata contains important 

phytochemical constituents, including alkaloids, 

saponins, terpenoids, and reducing sugars, which may 

be responsible for its observed biological activities. 

The extract exhibited broad-spectrum antimicrobial 

activity against the tested bacterial and fungal 

organisms, with Staphylococcus aureus showing the 

greatest susceptibility. In addition, the extract 

demonstrated significant antioxidant activity as 

evidenced by DPPH radical scavenging and ferric 

reducing antioxidant assays, supported by its 

appreciable phenolic and flavonoid contents. These 

findings validate the ethnomedicinal use of P. 

angulata and highlight its potential as a source of 

novel antimicrobial and antioxidant agents. However, 

further studies are required to isolate and characterize 

the specific bioactive compounds responsible for these 

activities. Detailed investigations involving toxicity 

assessment, mechanism of action studies, 

pharmacokinetic evaluations, in vivo experiments, and 

clinical trials are necessary before the development of 

therapeutic products derived from Physalis angulata 

can be recommended. 

Conflict of interest: The authors declare no conflict 

of interest. 



Ahonsi et al. /Int. J. Microbiol. & Appl. Sciences 2026  5(2): 114- 122 
 

121 
Citation: Ahonsi et al. (2026). Antimicrobial and Antioxidant Studies of Methanol Extracts of Seeds of Physalis angulata l. Solanaceae. 

International Journal of Microbiology and Applied Sciences, 5(2), 114 – 122. 

References 

Ahmed A. A (2021). Phytoconstituents screening and 

antimicrobial activity of the invasive species Nicotiana 

glauca collected from Al-Baha Region of Saudi 

Arabia. Saudi Journal of Biological sciences, 28(3), 

1544 -1547. 

Ahmed, H. M. (2016). Ethnopharmacobotanical study 

on the medicinal plants used by herbalists in 

Sulaymaniyah Province, Kurdistan, Iraq. J. Ethnobiol. 

Ethnomed, 12, 01-17. 

Álvarez-Martínez, F. J., Barrajón-Catalán, E., 

Herranz-López, M. & Micol, V. (2021). Antibacterial 

plant compounds, extracts and essential oils: An 

updated review on their effects and putative 

mechanisms of action. Phytomedicine, 90, 153626. 

Atanasov, A.G., Zotchev, S.B. & Dirsch, V.M. (2021). 

Natural products in drug discovery: advances and 

opportunities. Nat Rev Drug Discov, 20, 200 – 216.  

Butler, M. S., Blaskovich, M. A. T. & Cooper, M.A. 

(2017). Antibiotics In the clinical Pipeline at the end 

of 2015. J. Antibiot.(Tokyo), 70, 03-24. 

Collins & Lyne.  (1979). Microbiological Methods, 

Butterworth, London, 62-68. 

Daud, D., Elias, S. F., Hassan, F. S. M., Jalil, M.N. & 

Tawang, A. (2016). Physalis minima Linn methanolic 

extract reduces blood Glucose level without 

compromising sperm Quality in normoglycaemic 

mice. J. Appl. Pharm. Sci, 6, 08-11. 

Dong-Ping Xu, Ya Li, Xiao Meng, Tong Zhou, Yue 

Zhou, Joe Zheng, Jiao-Jiao Zhang, & Hua-Bin Li. 

(2017). Natural antioxidants in foods and medicinal 

plants: extraction, assessment and resources. Int. J. 

Mol. Sci., 18(1), 96.  

Ekong, U. S., Mgbii, N. C., Moneke, A. & Obi, S. K. 

C. (2004). Evaluation of the Antimicrobial and some 

Pharmacokinetic Properties of an Antibiotic produced 

by an Environmental Aspergillus species SK2. 

Nigerian Journal of Microbiology, 18 (2), 199 -206. 

Ganesan, K. & Xu, B. (2017). Ethnobotanical Studies 

on folkloric medicinal plants in Nainamalai, Namakkal 

district, Tamil Nadu, India. Trends Phytochem. Res, 1, 

153-168. 

Godara, S. K., Kumar, N., Kumari, P. & Ram, S. 

(2019). In: Ethnomedicinal Uses of Some Plants of 

Moraceae and Solanaceae Family of Hamirpur 

District in Himachal Pradesh, Surendra Kumar 

Godara, Nitesh Kumar, Poornima Kumari and Sonu 

Ram (eds.). Life Sci. Leafl, 114, 01-08. 

Gupta, R. & Malhotra, C. (2020). An Ethnobotanical 

study of medicinal plants In Karnal city of Haryana. J. 

Crit. Rev. 7, 4312-4340. 

Ikpefan E.. O., Omekudo C. O. & Enwa F. O. (2022) 

Antimicrobial and antioxidant studies of the methanol 

leaves extract of Cnestis ferruginea Dc (connaraceae). 

Journal of Current Biomedical Research, 2(6), 683 – 

699. 

Kheiria, H., Mounir, A., María, Q., Maria José, J. & 

Bouzid, S. (2022). Total phenolic content and 

polyphenolic profile of Tunisian rosemary 

(Rosmarinus officinalis L.) residues. In: H. El-Shemy 

(Ed.), Natural Drugs from Plants, 105–118.  

Kumar, R., Sharma, P., & Singh, V. (2024). Phenolics 

and flavonoids as natural antioxidants in medicinal 

plants. Phytochemistry Reviews, 23, 115–132. 

Laxminarayan, R., Duse, A., Wattal, C., Zaidi, A. K., 

Wertheim, H. F., Sumpradit, N., Vlieghe, E., Hara, G. 

L., Gould, I. M., Goossens, H., Greko, C., So, A. D., 

Bigdeli, M., Tomson, G., Woodhouse, W., Ombaka, 

E., Peralta, A. Q., Qamar, F. N., Mir, F., Kariuki, S. & 

Cars, O. (2013). Antibiotic resistance-the need for 

global solutions. Lancet, 13(12), 1057–1098. 

Lewis, K. (2020). The science of antibiotic Discovery. 

Cell, 181, 29-45. 

Mela Ilu Luka, Stanley Chukwudozie, Onuoha, 

Vincent Olasoji Oladele, & John Aguiyi (2020). 

Phytochemical screening and in vitro evaluation of 

antibacterial activity of aqueous and ethanolic extracts 

of root and stem. Journal of medicinal plants research, 

14(1), 54-61. 

Murray C, Ikuta K, & Sharara F. (2022). Global 

burden of bacterial antimicrobial resistance in 2019: a 

systematic analysis Lancet, 399, 629–655.  

Ngbede, J. Yakubu, R. A., & Nyam, D. A. (2008) 

Phytochemical Screening for Active compounds in 

Canarium schweifurthii (Atile) leaves from Jos North, 



Ahonsi et al. /Int. J. Microbiol. & Appl. Sciences 2026  5(2): 114- 122 
 

122 
Citation: Ahonsi et al. (2026). Antimicrobial and Antioxidant Studies of Methanol Extracts of Seeds of Physalis angulata l. Solanaceae. 

International Journal of Microbiology and Applied Sciences, 5(2), 114 – 122. 

Plateau State, Nigeria. Research Journal of Biological 

Sciences, 39, 1076-1078. 

Novitasari A, Rohmawaty E, & Rosdianto AM (2024). 

Physalis angulata Linn. As a medicinal plant 

(Review). Biomed Rep, 20(3), 47 – 56. 

Nwozo, S. O., Oyinloye, B. E., & Ajiboye, T. O. 

(2021). Phytochemical constituents and therapeutic 

potential of Physalis angulata. South African Journal 

of Botany, 139, 340–349. 

Puri B, Vaishya R, & Vaish A. (2025). Antimicrobial 

resistance: Current challenges and future directions. 

Med J Armed Forces India, 81(3), 247-258. 

Rahman, M.M., Islam, M.S., & Alam, M.J. (2023). 

Antioxidant potential of phenolic-rich medicinal 

plants: Implications for disease prevention. 

Antioxidants, 12(7), 1452. 

Ramakrishna Pillai, J., Wali, A. F., Menezes, G. A., 

Rehman, M. U., Wani, T. A., Arafah, A., Zargar, S., & 

Mir, T. M. (2022). Chemical Composition Analysis, 

Cytotoxic, Antimicrobial and Antioxidant Activities of 

Physalis angulata L.: A Comparative Study of Leaves 

and Fruit. Molecules, 27(5), 1480.  

Rengifo- Salgado E, & Vargas Arana G, (2013). 

Physialis angulata L. (Bolsa Mulluca) Revision de 

usos Tradicionales, Quimica) Famacologia Bolerin, 

Latinoamericano del carbide plants. Medicinales 

Aromatica 12(5), 431 – 445. 

Rohilla, P., Jain, H., Chhikara, A., Singh, L. & Dahiya, 

P. (2022). Anticancer potential of Solanaceae plants: A 

review. South African J. Bot, 149, 269-289. 

Ruddaraju, L. K., Pammi, S. V. N., Sankar Guntuku, 

G., Padavala, V. S. & Kolapalli, V. R. M. (2020). A 

review on anti-bacterials To combat resistance: From 

ancient era of Plants and metals to present and future 

Perspectives of green nano technological 

Combinations. Asian J. Pharm. Sci, 15, 42- 59. 

Salehi, B., Maroyi, N., Sharifi-Rad, J., Vlaisavljevic, 

S., Župunski, M., Kustrin, S., & Martins, N. (2021). 

Medicinal plants and antimicrobial agents: Current 

perspectives. Frontiers in Pharmacology, 12, 708312. 

Sasikala, R. & Meena, K. (2016). Molecular docking 

studies and admet properties of compounds from 

Physalis minima L. leaves, root and fruit. Innovare J. 

Life Sci, 4, 21- 25. 

Siddiqui, A. J., Jahan, S., Singh, R., Saxena, J., Ashraf, 

S. A., Khan, A., Choudhary, R. K., Balakrishnan, S., 

Badraoui, R., Bardakci, F . & Adnan, M. (2022 ). 

Plants in anticancer drug discovery: From molecular 

mechanism to chemoprevention. Biomed. Res. Int, 10, 

1155. 

Sies, H., Jones, D.P., & Berndt, C. (2022). Oxidative 

stress and antioxidant defense mechanisms. Nature 

Reviews Molecular Cell Biology, 23, 251–267. 

Silva MT, Simas SM, Batista TG, Cardrelli P, & 

Tomassini TC (2005) Studies on antimicrobial 

activities Invitro of Physialis angulata L (Solanaceae) 

fraction and Physalin B bringing out the importance of 

assay determination. Mem. Inst. Oswaldo, Cruz, 100, 

779 – 782. 

Singh, R., Upadhyay, S. K., Rani, A., Kumar, 

P.,Sharma, P., Sharma, I., Sharma, I., Singh,C., 

Chauhan, N. & Kumar, M. (2020). Ethnobotanical 

study of weed flora at district Ambala, Haryana, India: 

Comprehensive medicinal and pharmacological aspects 

of plant resources. Int. J. Pharm. Res, 1, 1941-1956. 

Sofowora, A., Ogunbodede, E., & Onayade, A. (2023). 

The role and place of medicinal plants in modern 

healthcare systems. African Journal of Traditional, 
Complementary and Alternative Medicines, 20(2), 45–58.  

Sunday, R.M., & Adeyemi, O.I. (2023). Effect 

of Physalis angulata L. Leaves on Free Radicals: 

Antioxidant Study. Trends in Medical Research, 

18(1), 179-186.  

Thakur, S. & Sidhu, M. C. (2017). Medicinal plant 

Remedies for dermatological problems. Curr. Bot, 8, 

23-33. 

World Health Organization. (2023). WHO traditional 

medicine global summit 2023: Summary report, 

Gandhinagar, Gujarat, India, 17–18 August 2023, 

World Health Organization. 

Zhang, M., Zhang, M., Zhang, B., Guang, C., Jiang, 

B., He, X., Cao, S., Ding, L., Kang, N., Chen, L. & 

Qiu , F . (2020 ). New withanolides from Physalis 

minima and their cytotoxicity against A375 human 

melanoma cells. RSC Adv, 10, 22819-22827. 

https://doi.org/10.3923/tmr.2023.179.186
https://doi.org/10.3923/tmr.2023.179.186

