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Abstract 

Antibacterial and free radical scavenging properties of Pilea symmeria, a traditional medicinal plant from Mizoram, India, 

have been examined in this study. Chloroform, ethanol, and aqueous were used to extract the plant components. Extracts were 

phytochemically analyzed qualitatively and quantitatively. The extracted sample were tested for their ability to scavenge 2,2-

diphenyl-1-picrylhydrazyl (DPPH), 2,2′-azino-bis-(3- ethylbenzothiazoline-6-sulfonic acid) ABTS, and superoxide anion 

(O2•(-)) radicals. An antibacterial susceptibility test was performed against the bacterial strain Escherichia. coli, Bacillus 

subtilis and Klebsiella pneumoniae using disc diffusion method. The broth microdilution method determined the minimum 

inhibitory concentration (MIC). Plating samples from a well of MIC and above concentrations on a new agar plate determined 

minimum bactericidal concentration (MBC). Various phytochemicals, including terpenoids, tannins, flavonoids, cardiac 

glycosides, steroids, alkaloids, saponins, and phlobatannins, were present in the various extracts of P. symmeria. 

Phytochemical analysis by LC-MS revealed the presence of 34 major compounds having various biological activities. The 

most potent radical scavenger was ethanol extract, which contains the highest overall phenolic and flavonoid content with the 

lowest IC50 value. The various extracts also suppressed the tested organisms' growth in a concentration-dependent manner. 

Therefore, our results suggested that P. symmeria extracts contain various phytochemicals with anti-radical and anti-bacterial 

activities and can potentially develop into novel phytomedicines. 

Keywords: Minimum inhibitory concentration; Medicinal plant; Minimum bactericidal concentration; Antioxidant; Reactive 

oxygen species; UV/Vis spectrophotometer. 

 

1. Introduction 

Unpaired electron compounds or free radicals interact 

with other molecules to obtain electrons. As the chain 

reaction proceeds, more free radicals are produced, and 

normal cell functioning can be severely disrupted [1]. 

Antioxidants are compounds that can donate electrons to 

free radicals, thus stabilizing them and making them less 

reactive [2]. Investigating medicinal plants' antioxidant 

and antimicrobial activities is crucial because they 

primarily function based on these capabilities [3]. P. 

symmeria Weddel, locally known as ‘Khupnal’ in 

Mizoram, is a shade-loving herbaceous plant found in 
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damp places and belongs to the family Urticaceae. 

Traditional usage of this plant is mainly for treating 

wounds [4]. Although locals utilize this plant to treat 

wounds, no scientific proof supports its effectiveness. 

Thus, the primary objective of this study is to provide 

scientific evidence supporting the traditional usage of P. 

symmeria. 

2. Materials and Methods 

2.1. Plant Collection and Extract Preparations 

P. symmeria was obtained from Tanhril, Aizawl district, 

Mizoram, India, during June-August 2020. Plant 

identification and authentication were done at the Natural 

History Museum Mizoram, Mizoram University, with the 

accession number NHMM-P/000161. The leaves were 

shade-dried at 25°C and pulverized using an electrical 

grinder. Powdered leaves (100g) were soaked in solvents 

(500ml) such as ethanol, chloroform, and aqueous 

(sequential cold extraction) in continuous agitation for 72 

hrs. Upon filtering employing Whatman filter paper No. 

1, extracts were evaporated to dryness in a 40ºC oven. The 

extracted material for each solvent, i.e., Pilea symmeria 

chloroform extract (PSCE), Pilea symmeria ethanol 

extract (PSEE), and Pilea symmeria aqueous extract 

(PSAE), were stored at -20˚C till further usage.  

2.2. Collection and Preparation of Bacterial Suspension 

Escherichia coli (ATCC strain 25922) and Bacillus 

subtilis (ATCC strain 11447) were obtained from the 

Department of Botany, Mizoram University, Tanhril, 

Aizawl, and Klebsiella pneumoniae (ATCC strain 

10031) was obtained from Pachhunga University 

College, Aizawl. The bacterial isolates were cultured on 

nutrient agar. Before the antibacterial testing, several 

bacteria colonies were scooped out from the nutrient agar 

and mixed with physiological saline (0.9%w/v NaCl) to 

create a diluted solution. Turbidity was then adjusted to 

a concentration of 0.5 McFarland standard. 

2.3. Preliminary Phytochemical Screening  

Standard protocols were used for preliminary 

phytochemical analysis [5, 6]. Different extracts were 

evaluated for: 

2.3.1. Alkaloids:  

Dragendroff's reagent (0.5ml) was mixed with the extract 

(0.1g). 

The presence of a reddish-brown precipitate indicates the 

presence of alkaloids. 

2.3.2. Cardiac glycosides: 

Glacial acetic acid (2ml) with ferric chloride solution (a 

single drop) and concentrated H2SO4 (1ml) underlay 

were mixed with the extract (0.1g). Brown ring 

development at the interface indicates cardiac glycoside 

presence. 

2.3.3. Saponins:  

3 drops of olive oil were mixed with 0.1 g of extract. 

After mixing the mixture for a few minutes, a 

stable emulsion formed, indicating the presence of 

saponins. 

2.3.4. Steroids:  

0.1 g of the extract was dissolved in each solvent. 

Concentrated H2SO4 was added in a few drops. Steroid 

presence is indicated by the bottom layer turning red. 

2.3.5. Tannins:  

0.1 g of the extract was dissolved in each solvent. A 

solution of ferric chloride (0.1%) was added in a few 

drops. Brownish-green or blue-black color development 

indicates the presence of tannins. 

2.3.6. Terpenoids:  

Each extract (5ml) (0.1 g/ml) was mixed with 

chloroform (2ml). Concentrated H2SO4 (3ml) was then 

carefully added. A reddish-brown color appeared near 

contact, indicating the presence of terpenoids. 

2.3.7. Phlobatannins:  

1% aqueous HCl solution was used to boil 0.1 g of 

extract. Red precipitate indicates phlobatannins 

presence. 

2.3.8. Flavonoids:  

4 ml of 1N NaOH was mixed with 0.1 g of extract. The 

appearance of a dark yellow color indicates the presence 

of alkaloids. 

2.4. Total Phenolic Content 

Total phenolic content was estimated by applying the 

standard method [7]. A mixture was prepared by 
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combining Folin-Ciocalteu's reagent (5ml) (diluted 

tenfold) with varied concentrations (ranging from 0.25-

8.0mg/ml) of P. symmeria extracts (1ml). Following a 5-

minute incubation period, the mixture received an 

additional sodium carbonate solution (4ml) with a 

0.115mg/ml concentration. For 2 hours (in the dark), the 

mixture was left to incubate at room temperature. 

Absorbance was then taken at 765nm. The calibration 

curve was created by combining a methanolic solution 

containing gallic acid (1mL, 0.25-4.0mg/mL) with the 

above reagents, and the absorbance was recorded. An 

experiment was conducted thrice. The total phenolic 

content was expressed as gallic acid equivalent to mg/g 

of the dried extract. 

2.5. Total Flavonoid Content 

Total flavonoid content was estimated by applying the 

standard method [8]. 0.25 ml of different P. symmeria 

extract concentrations (0.25 to 8.0 mg/ml) were 

combined with 5% sodium nitrite solution (75μl) and 

distilled water (1.25ml). After adding aluminum 

chloride(150μl) with a concentration of 10%(w/v), the 

solution was left to sit for 5mins. Subsequently, 1M 

NaOH (0.5ml) was added to the mixture. By adding 

distilled water, the solution's volume was raised to 2.5ml. 

The reading at 510nm was taken to determine the 

absorbance. The standard quercetin solution (0.25ml, 

0.25-4.0mg/mL) was mixed with the above reagents to 

create the calibration curve. The total flavonoid content 

of P. symmeria was expressed as quercetin equivalent to 

mg/g of the dried extract. 

2.6. Liquid Chromatography-Mass Spectrometry (LC-

MS) Analysis 

LC-HRMS was utilized to identify bioactive secondary 

compounds in chloroform (PSCE), ethanol (PSEE), and 

aqueous (PSAE) extracts of P. symmeria. An orthogonal 

ESI source was employed in the analysis, which was 

carried out with an ACCUCORE high-performance 

liquid chromatography (HPLC) system linked to a triple 

quadrupole tandem mass spectrometer. Within the m/z 

range 150-2000, mass acquisition spectra were acquired. 

For both ES+ and ES-, the source temperature was 

adjusted to 120 ºC, while the desolvation temperature 

was set to 350 ºC. Mobile phase A, including water with 

"0.1% formic acid, and mobile phase B, containing 

acetonitrile with 0.1% formic acid eluents combination, 

was utilized in linear gradient flow. 5µl volume 

injection" was used. In contrast, the flow rate remained 

constant at 0.3ml/min during the entire gradient. 

OpenLynx™ and MassLynx™ Software were used for 

analyzing the "data. 

2.7. Assessment of Free Radical Scavenging Activity 

2.7.1. DPPH Radical Scavenging Activity 

DPPH radical scavenging activity was performed 

following the standard protocol [9]. 500 µl of P. 

symmeria extracts (20-1000 µg/ml) were mixed with  

0.1mM DPPH (1ml) in absolute methanol, and the 

mixture was incubated for 30mins in the dark at room 

temperature, then absorbance was measured at" 515nm. 

Methanol was utilized as blank; all reagents except 

extract samples were taken for control, and the reading 

was used to calculate the percent inhibition. Ascorbic 

acid was used instead of the extract for positive control. 

The scavenging activities were represented as a 

percentage and computed applying the formula: 

% Scavenging=(Ac-As)/Ac×100 

Here, As represented test sample absorbance, and Ac 

represented control absorbance. 

2.7.2. ABTS Radical Scavenging Activity 

A standard procedure was employed for testing the 

ABTS radical scavenging activity [10]. ABTS solution 

(7mM) and potassium persulfate solution (2.45mM) of 

the same amount were mixed to prepare the stock 

solution. The solution containing ABTS+ radicals turned 

dark after being incubated for 12 hours at room 

temperature in the dark. A freshly prepared ABTS 

solution was diluted with 50% methanol before each test 

to acquire an initial absorbance of 0.700 (± 0.02) at 

745nm. Then, the ABTS (1.5ml) working standard was 

mixed with various concentrations (20-1000µg/ml) of 

extract (150µl). Immediately after the experiment, the 

reading was taken at 745nm.  

A total of 50% methanol was utilized as blank, and for 

control, all reagents except the extracted sample were 

taken, and the reading was used to calculate the percent 

inhibition. Each experiment was repeated thrice. 

Ascorbic acid was used instead of the extract for positive 
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control. The scavenging activities were represented as a 

percentage and then computed applying the "formula: 

% Scavenging=(Ac-As)/Ac×100 

Here, Ac represented control absorbance, and As 

represented test sample absorbance. 

2.7.3. Superoxide Radical(O2
•(-)) Scavenging Activity 

Superoxide radical (O2
•(-)) scavenging activity" was done 

following the standard method [11]. NBT (1mg/ml in 

DMSO) (0.2ml) with different concentrations (20-

1000µg/ml) (0.6ml) of extract were mixed. Alkaline 

DMSO (2ml) was prepared by mixing DMSO (1ml) in 

5mM NaOH and was added to the reaction mixture to 

prepare a final volume of 2.8ml. At 560nm, absorbance 

was measured. Blank consists of pure DMSO; all 

reagents except the extract sample were taken for 

control, and the reading was used to calculate the percent 

inhibition. Ascorbic acid was used instead of the extract 

for positive control. The scavenging activities were 

represented as a percentage and then computed applying 

the formula: 

% Scavenging=(As-Ac )/As×100 

Here, Ac represented control absorbance, and As 

represented test sample absorbance. 

2.8. In Vitro Assessment of the Antimicrobial Activity of 

P. symmeria 

The disc diffusion method was employed to study P. 

symmeria antibacterial activity in vitro. [12]. Sterile 

paper discs (6mm diameter) impregnated with extracted 

samples at the desired concentration were placed on the 

surface of the agar medium inoculated with the target 

organisms. 5% DMSO was used for the negative control, 

while a standard antibiotic disc containing streptomycin 

(25µg) was used as a positive control. Plates were left for 

incubation at 37°C for 24 hours. The diameter of the zone 

of inhibition was then "measured. 

2.9. Determination of Minimum Inhibitory 

Concentration (MIC) 

MIC was determined" employing broth microdilution 

method with few minor modifications [13, 14]. A 

twofold dilution of the extract was mixed with broth 

medium in a 96-well microtiter plate. The starting 

concentration is 5 mg/ml for chloroform and ethanol 

extracts and 20 mg/ml for aqueous extract. Each well is 

then inoculated with the microbial inoculum. Positive 

control included inoculated broth medium without the 

test sample, while negative control contained non-

inoculated DMSO-supplemented media. Plates were 

incubated for 24 hours at 37˚C. After incubation, each 

well received 0.5% TTC dye (20µl) and was incubated 

again for 30 minutes at room temperature. The red color 

signifies bacterial growth, while the original color 

indicates inhibition of bacterial growth by the extract. 

MIC was determined to be the extract's lowest 

concentration, displaying no observable growth. 

2.10. Determination of Minimum Bactericidal 

Concentration (MBC)  

MBC was determined following the standard method 

with a slight modification [14]. 20 µl of the sample was 

taken from each well with a concentration of MIC and 

above the MIC and spread onto nutrient agar fresh plates. 

The plates were then incubated for 24 hours at 37˚C. 

MBC was considered the plant extract's lowest dose and 

exhibited no bacterial growth on the agar plates. 

2.11. Statistical Analysis  

One-way ANOVA and Tukey multiple comparisons of 

means were used for the statistical analysis, which was 

performed employing SPSS software (online). The mean 

± SEM (n=3) expressed the values. GraphPad Prism 

software (online) was used to plot the percent inhibition 

of free radicals versus the log dosages to determine the 

IC50 values. p value<0.05 was considered statistically 

significant. 

3. Results and Discussion 

3.1. Phytochemical Analysis 

Table 1 displays various phytochemicals in ethanol, 

chloroform, and aqueous extracts of P. symmeria.  

3.2. Total Phenolic Content 

The various extracts of P. symmeria show an increase in 

phenolic content with increasing concentrations (F2,6= 

1497.68 (at 8 mg/ml); p< 0.001). Ethanol extract exhibited 

the highest phenolic content (750.89 ± 11.20), followed by 

aqueous extract (576.08 ± 4.89) and chloroform extract 

(200.36 ± 2.85). All values were expressed as mg gallic 

acid equivalent/g dry extract (Fig.1A).  
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Table 1. Phytochemical analysis of leaf extracts of P. symmeria. 

Phytochemicals Colour indication PSEE PSCE PSAE 

Alkaloids Reddish brown precipitate + _ _ 

Tannins Brownish green or blue-black color + _ _ 

Flavonoids Colorless + + + 

Terpenoids Reddish brown + + + 

Saponins Whitish emulsion + + + 

Steroids Red color _ + + 

Cardiac glycosides Brown ring + + _ 

Phlobatannins Red precipitate _ _ _ 

The symbols (+) and (-) denote the presence and absence of phytochemicals, respectively. PSEE= P. symmeria ethanol extract, 

PSCE= P. symmeria chloroform extract, PSAE= P. symmeria aqueous extract. 

 

 

 
Figure 1. A) Total Phenolic Content B) Total Flavonoid Content of the various extracts of P. symmeria. PSEE= P. symmeria 

ethanol extract, PSCE= P. symmeria chloroform extract, PSAE= P. symmeria aqueous extract. 

 

 

3.3. Total Flavonoid Content 

Ethanol, aqueous, and chloroform extracts' flavonoid 

content also increases significantly with an increase in 

concentration (F2,6 =387.77 (at 8 mg/ml); p< 0.001). The 

ethanol extract has a higher concentration of flavonoid 

content (509.20 ± 5.23) compared to that of aqueous 

(395.10 ± 5.01) and chloroform (327.38 ± 3.57) extracts. 

All values were expressed as mg quercetin equivalent/g 

dry extract (Fig. 1B).  

3.4. Liquid Chromatography-Mass Spectrometry (LC-

MS) Analysis 

The results of the LC-MS analysis revealed that 34 major 

phytochemicals were present in the various extracts of P. 

symmeria. Table 2-4 shows each compound's peak area, 

retention time, molecular formula, molecular weight, and 

biological activity. 

3.5. DPPH Radical Scavenging Activity 

P. symmeria extracts exhibit significant dose-dependent 

inhibition of DPPH, with ethanol (194.86 ± 3.87 µg/ml) 

being the most effective due to its lower IC50 value, 

followed by aqueous (266.66 ± 1.97 µg/ml) and 

chloroform (377.06 ± 3.09 µg/ml) extracts. IC50 for the 

positive control, ascorbic acid is 33.85±0.34µg/ml. 

Maximum scavenging activity for ethanol, aqueous, and 

chloroform extracts was documented at 400µg/ml, 

500µg/ml, and 800µg/ml, respectively (Fig. 2). 

https://creativecommons.org/licenses/by-nc/4.0/


53   Lalremtluangi RK. et al. / IJPS 2025; 21 (1): 48- 60 

 This open-access article is distributed under the terms of the Creative Commons Attribution Non Commercial 4.0 License (CC BY-NC 4.0). 

 

Table 2. Compounds identified in PSEE by LC-MS. 

Compound Peak area 
Retention 
time 

Molecular 
formula 

Molecular 
weight (Da) 

Biological activity 

(-)-Vestitone 1.63E+07 22.2899666 C16H14O5 286.28  Antimicrobial activity [15] 

Apigenin 4950586 23.9276009 C15H10O5 270.24 
Anti-inflammatory, antioxidant, antibacterial,  and 
wound-healing activities [16-18] 

Barbinine 468326.8 35.1232491 C36H46N2O10 666.8 
Antimicrobial, antitumor and anti-inflammatory 
activities [19] 

Biochanin A 1194671 20.2746162 C16H12O5 284.26 
Anti-inflammatory, anticancer, and antidiabetic 
activities [20, 21] 

Biotin 1025798 28.1809158 C10H16N2O3S 244.31 Wound healing activity [22] 

Calafatimine 1.55E+07 34.4692841 C38H40N2O7 636.7 Antimicrobial and antiparasitic activities [23, 24]) 

Cassaine 16704869 32.8654671 C24H39NO4 405.6 
Anti-inflammatory and antiangiogenic activities 
[25, 26] 

Cernuine 326512.3 31.5576496 C16H26N2O 262.39 
Anti-inflammatory, antibacterial, and anticancer 
activities [27] 

Dihomo-gamma-
linolenate 

178202.8 34.314251 C20H34O2 306.5 Anti-inflammatory activity [28] 

Isobrucein A 3223732 21.9123001 C26H34O11 522.5 Anticancer activity [30] 

Ketoprofen 3552923 19.9645672 C16H14O3 254.28 Anti-inflammatory activity [31] 

Metocurine 201488.9 34.1930504 C40H48N2O6
+2 652.8 Unknown 

Pheophorbide a a 1227189.615 37.2061653 C35H36N4O5 592.7 Anti-inflammatory activity [32] 

Pimelea factor P2 117718.8 30.5062676 C37H50O9 638.8 
Anti-inflammatory, antitumor and antibacterial 
activities [33] 

Rescinnamine 11342853.9 36.5860825 C35H42N2O9 634.7 Antihypotensive activity [34] 

Reserpine 1081749.525 31.5238495 C33H40N2O9 608.7 
For the treatment of hypertension, cardiovascular 
disease, and nervous disorder [35] 

Rhodoxanthn 98000.48 37.6036148 C40H50O2 562.8 Antioxidant activity [36] 

Salidroside 5232889.85 26.9745503 C14H20O7 300.3 Wound healing activity [37] 

Secologanate 129908.1 17.4841995 C16H22O10 374.34 Unknown 

Soyasapogenol B 
3-O-D-
glucuronide 

308863.5121 36.6396675 C36H58O9 634.8 
Antimicrobial, antimutagenic, anticarcinogenic, 
hepato- and cardiovascular-protective activities, 
anti-inflammatory. [38] 

Squalene 212612.7 32.5554161 C30H50 410.7 
Anti-inflammatory and wound healing activities 
[39] 

taxifolin 86618.78 27.7158508 C15H12O7 304.25 

Antimicrobial, anticancer, anti-inflammatory, 
antioxidant, and antitumor activities and for 
cardiovascular treatment and liver disorders. [40, 
41] 

Tingenone 163893.4 30.9713841 C28H36O3 420.6 Analgesic and anti-inflammatory activities [42] 

Zeaxanthin 441835.9 33.4179344 C40H56O2 568.9 Antioxidant activity [43] 
 

Table 3. Compounds identified in PSCE by LC-MS. 

Compound Peak area 
Retention 
time 

Molecular 
formula 

Molecular 
weight (Da) 

Biological activity 

(-)-Vestitone 4.18E+07 22.2899666 C16H14O5 286.28 Antimicrobial activity [15] 

Apigenin 604509.5 23.9276009 C15H10O5 270.24 
Anti-inflammatory, antioxidant, antibacterial,  and 
wound-healing activities [16-18] 

Biochanin A 1482551 20.2746162 C36H46N2O10 284.26 
Anti-inflammatory, anticancer, and antidiabetic 
activities [20, 21] 

Cassaine 13366663 32.8654671 C24H39NO4 405.6 
Anti-inflammatory and antiangiogenic activities [25, 
26] 

Epicatechin-
(4beta->8)-ent-
epicatechin 

365248.1 23.9955158 C30H26O12 578.5 
antioxidant, free radical scavenging, anti-
inflammatory, and wound healing activities [44] 

Estrone 3-sulfate 1143817 22.600317 C18H22O5S 350.4 Unknown 

Gambiriin C 125185.5 27.2848167 C30H26O11 562.5 

Anticancer, antidiabetic, anti-inflammatory, wound 
healing activities and for cardiovascular diseases 
treatment, neurodegeneration, geriatric disorders, and 
allergies [45, 46] 

Isobrucein A 3211901 21.9123001 C26H34O11 522.5 Anticancer activity [30] 

Ketoprofen 3859513 19.9645672 C16H14O3 254.28 Anti-inflammatory activity [31] 

Pheophorbide a 318584 37.2061653 C35H36N4O5 592.7 Anti-inflammatory activity [32] 

Salidroside 245591.3 26.9745503  C14H20O7 300.3 Wound healing activity [37] 

Secologanate 228088.2 17.4841995 C16H22O10 374.34 Unknown 

Tingenone 107825.1 30.9713841 C28H36O3 420.6 Analgesic and anti-inflammatory activities [42] 
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Table 4. Compounds identified in PSAE by LC-MS. 

Compound Peak area 
Retention 

time 

Molecular 

formula 

Molecula

r weight 

(Da) 

Biological activity 

Biliverdin 65326.89 26.9065495 C33H34N4O6 582.6 
Antioxidant activity and for the treatment of 

polymicrobial sepsis [47, 48] 

Cassaine 22635809 32.8654671 C24H39NO4 405.6 
Anti-inflammatory and antiangiogenic activities 

[25, 26] 

Cetylpyridinium chloride 297768.1 32.4001656 C21H38CIN 340 Antimicrobial and wound healing activities [49] 

Evocarpine 124371.9 20.4293995 C23H33NO 339.5 Antibacterial activity [50] 

Glycerol 439316.7 27.0277672 C3H8O3 92.09 Antibacterial and wound healing activities [51] 

Isobrucein A 3375756 21.9123001 C26H34O11 522.5 Anticancer activity [30] 

N-Arachidonyldopamine 94521.7 24.6150169 C28H41NO3 439.6 Anti-inflammatory activity [52] 

Polhovolide 1023803 22.5321007 C23H32O8 436.5 

Anti-inflammatory, anticancer, antimicrobial, 

and antioxidant activities and for cardiovascular 

disease treatment [53] 

Reserpine 127492.5 31.5238495 C33H40N2O9 608.7 
Hypertension, cardiovascular disease and 

nervous disorder [35] 

Salidroside 4110341 26.9745503 C14H20O7 300.3 Wound healing activity [37] 

Tingenone 216750.9 30.9713841 C28H36O3 420.6 Analgesic and anti-inflammatory activities [42] 

 

 
 

 
Figure 2. DPPH scavenging activity of P. symmeria extracts and standard ascorbic acid. Values were expressed as mean ± SEM, 

n=3, p<0.001. AA=Ascorbic Acid, PSEA= P. symmeria ethanol extract, PSCE= P. symmeria chloroform extract, PSAE= P. 

symmeria aqueous extract. 
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3.6. ABTS Radical Scavenging Activity 

ABTS radical scavenging activity also elevates with 

increasing dosage. The maximum scavenging activity 

was recorded at 400µg/ml for the ethanol and aqueous 

extracts and 700µg/ml for the chloroform extract. 

The scavenging activities gradually declined after that. 

The ethanol extract has the lowest IC50 value (105.50 

± 4.59 µg/ml), followed by the aqueous extract (179.60 

± 5.90 µg/ml) and chloroform extract (398.73 ± 5.17 

µg/ml). IC50 for the positive control, ascorbic acid, is 

15.71±2.64µg/ml (Fig.3). 

3.7. Superoxide Anion O2
•(-) Scavenging Activity 

Superoxide anion radical (O2•(-)) scavenging activity also 

elevates with the increase in concentrations. The 

maximum scavenging activity was observed at 900µg/ml 

for chloroform extract and 400µg/ml for aqueous and 

ethanol extract. The IC50 of the positive control, ascorbic 

acid, was recorded at 19.65 ± 0.22 µg/ml. Among the three 

extracts, ethanol extract (182.83 ± 6.08 µg/ml) proved to 

be the most potent as it shows the lowest IC50 value, 

followed by aqueous extract (274.70 ± 5.40 µg/ml). 

Chloroform extract (389.73 ± 2.12 µg/ml) is the least 

effective, with an IC50 value at a higher dose (Fig. 4). 

3.8. Antibacterial Susceptibility Tests 

Different concentrations (5, 10, and 20 mg/ml) of P. 

symmeria extracts were tested against the bacteria, 

namely, E. coli (ATCC- 25922), B. subtilis (ATCC- 

11447), and K. pneumoniae (ATCC- 10031). The present 

study revealed that P. symmeria extract significantly 

inhibits the growth of the test organisms. Aqueous 

extract was shown to have lower activity with a smaller 

zone of inhibition than ethanol and chloroform extracts, 

which have more or less the same zone of inhibition 

(Table 5). 

 

 

Figure 3. ABTS scavenging activity of P. symmeria extracts and standard ascorbic acid. Values are expressed as mean ± SEM, 

n=3, p<0.001. AA=Ascorbic Acid, PSEE= P. symmeria ethanol extract, PSCE= P. symmeria chloroform extract, PSAE= P. 

symmeria aqueous extract. 
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Figure 4. O2
•(-) scavenging activity of P. symmeria extracts and the standard ascorbic acid. Values are expressed as mean ± SEM, 

n=3, p< 0.001. AA= Ascorbic Acid, PSEE= P. symmeria ethanol extract, PSCE= P. symmeria chloroform extract, PSAE= P. 

symmeria aqueous extract. 

 

 

Table 5. Diameter of zone of inhibition of the leaf extract of P. symmeria against the tested organisms. 

Extracts 

(10µg/disc) 
Conc. (mg/ml) 

Zone of Inhibition (mm) 

E. coli B. subtilis K. pneumoniae 

Ethanol 

5 8.20 ± 0.34 9.33 ± 0.57 10.86 ± 0.50 

10 12.16 ± 0.28 11.20± 0.34 11.53 ± 0.92 

20 14.86 ± 1.50 14.20± 0.34 13.96± 0.05 

Standard 25µg 31.23 ± 0.40 31.06 ± 0.11 21.26 ± 0.46 

Chloroform 

5 9.06 ± 0.11 9.76 ± 0.32 10.86 ± 0.90 

10 11.30 ± 0.51 11.43 ±0.75 11.43 ± 0.75 

20 14.40 ± 0.69 14.53 ± 0.92 14.13 ± 0.23 

Standard 25µg 29.10 ± 0.17 30.13 ± 0.23 22.20 ± 0.34 

Aqueous 

5 7.43 ± 0.75 7.23 ± 0.40 7.83 ± 0.44 

10 9.16± 0.28 8.53 ± 0.92 9.13 ± 0.23 

20 12.53 ± 0.92 10.20 ± 0.34 10.13 ± 0.23 

Streptomycin 25µg 30.13 ± 0.23 31.26 ± 0.46 21.26 ± 0.46 

 

 

 

3.9. Minimum Inhibitory Concentration (MIC)  

MIC results illustrate that P. symmeria chloroform and 

ethanol extracts have a 1.25mg/ml MIC value against E. 

coli, B. subtilis, and K. pneumoniae. In comparison, the 

aqueous extract has a 2.5mg/ml MIC value against E. 

coli and 5 mg/ml against K. pneumoniae and B. subtilis 

(Table 6). 

3.10. Minimum Bactericidal Concentration (MBC)  

The growth of the bacteria sub-cultured from wells with 

MIC concentrations and above MIC on fresh nutrient agar 

was observed. MBC was reported to be 2.5 mg/ml for 

chloroform and ethanol extracts, while aqueous extract 

shows an MBC value of 10mg/ml against E. coli and 

20mg/ml against B. subtilis and K. pneumoniae (Table 6). 
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Table 6. MIC & MBC of leaf extract of P. symmeria against the tested organisms. 
 

Extract 
E. coli B. subtilis K. pneumoniae 

MIC (mg/ml) MBC (mg/ml) MIC (mg/ml) MBC (mg/ml) MIC (mg/ml) MBC (mg/ml) 

Ethanol 1.25 2.5 1.25 2.5 1.25 2.5 

Chloroform 1.25 2.5 1.25 2.5 1.25 2.5 

Aqueous 2.5 10 5 20 5 20 

 

 

3.11. Discussion 

Herbal medicines are gaining popularity for treating 

many disorders due to their low cost, effectiveness, and 

lesser side effects than modern drugs [54]. Bioactive 

compounds, including polyphenols obtained from plants, 

are known to be the main contributors to their healing 

properties [55]. P. symmeria extracts were found to 

contain various phytochemicals. Phenols are crucial 

plant components that can scavenge free radicals and are 

therefore utilized to screen antioxidant activity present in 

plants [56]. Flavonoids are a category of plant secondary 

metabolites recognized for their potent chelating and 

antioxidant properties [57]. The extracts of P. symmeria 

were found to contain an ample amount of phenols and 

flavonoids, which may have contributed to their 

antioxidant and anti-bacterial properties. LC-MS 

analysis results also showed the presence of many 

compounds with anti-inflammatory, antibacterial, and 

wound-healing activity, supporting the previous 

findings. DPPH is a stable free radical that, 

when receiving hydrogen from antioxidants, its nitrogen 

atom odd electron is reduced to hydrazine [58]. The 

presence of antioxidants turns violet or purple DPPH 

methanolic solutions to yellow [59]. The present studies 

and reports from other studies using the roots of P. 

symmeria ethanol extract confirm the DPPH radical 

scavenging activity, thereby demonstrating the plant's 

usefulness as a possible radical scavenger [60]. ABTS is 

a stable free radical that arises from ABTS salt reaction 

with potent oxidizing agents such as potassium 

permanganate/potassium persulfate. In this analysis, 

with a blue-green color, the ABTS solution transformed 

into colorless ABTS by an antioxidant, allowing for 

spectrophotometric measurement [61]. Antioxidant 

compounds in P. symmeria extract prevent ABTS free 

radical formation, indicated by color-change from blue-

green to colorless solution, thereby rapidly decreasing 

optical density(734nm) [62]. Leaks of the electron 

transport chain produced superoxide anion radicals (O2•(-)) 

[63]. This free radical can signal apoptosis, aging, and 

senescence. Superoxide radicals can further produce 

more reactive free radicals, including hydroxyl radicals 

(OH•), by the Haber-Weiss reaction [64]. Thus, inhibiting 

or neutralizing superoxide anion radicals (O2•(-)) may 

indirectly prevent the generation of more free radicals. 

The current study revealed the superoxide anion radical 

(O2•(-)) scavenging ability of all three extracts, 

suggesting its role as a potential antioxidant. Among the 

three extracts, ethanol extract had the lowest IC50 value 

and was the most potent in scavenging the various 

radicals. Infectious diseases are still a major concern 

regarding global health issues. Antibiotic-resistant 

pathogens exacerbated the issue. This leads to the need 

to develop new antimicrobial compounds. This 

experiment showed that P. symmeria extracts have 

significant antibacterial properties. Another study also 

reported the antibacterial properties of the roots of P. 

symmeria ethanolic extract [60]. Based on results from 

current investigations and results from other 

experiments, P. symmeria is proven to be a potent 

antimicrobial agent. Other species within the same genus 

have also been found to exhibit anti-inflammatory, anti-

bacterial, and antioxidant properties, validating the 

medicinal potential of this plant [65-68].  

4. Conclusion 

This research examined the scientific characteristics of 

P. symmeria to verify its traditional usage. The 

experiment's results show proof of the healing ability 

claimed to be mostly because of its free radical 

scavenging and antibacterial properties. However, 

additional investigation is necessary to determine the key 

ingredients of the plant responsible for healing and how 

they specifically influence the healing process. An in 

vivo experiment is also necessary to confirm its 

potential. Therefore, we can conclude that the plant P. 
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symmeria has the potential to be further developed into 

new phytomedicines for the management of radical-

inducing inflammations and bacterial infections. 
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