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ABSTRACT 

The present study was investigated for its phytochemical composition, 

potential bioactivity through in silico drug design, and in vitro 

pharmacological evaluation of Adiantum raddianum, a medicinal 

pteridophyte known for its therapeutic potential. The study aimed to 

evaluate its phytochemical profile and antioxidant potential through 

experimental and anti-inflammatory activity through computational 

approaches. Fresh plant material of Adiantum raddianum was collected, 

authenticated, dried, and subjected to Soxhlet extraction using a n-hexane, 

chloroform and ethanol solvent system. The extract was standardized 

through preliminary phytochemical screening, which revealed the presence 

of important secondary metabolites such as flavonoids, tannins, saponins, 

phenolic compounds, and carbohydrates, all of which are known to 

contribute to antioxidant activity. The antioxidant activity was evaluated 

using the DPPH (2,2-diphenyl-1-picrylhydrazyl) free radical scavenging 

assay, with ascorbic acid used as the standard reference. The ethanolic plant 

extract exhibited significant radical scavenging activity, showing a 

comparable effect to that of ascorbic acid, indicating strong antioxidant 

potential. In additional, molecular docking studies were carried out using an 

appropriate target protein associated to inflammation indicating significant 

binding affinities. The docking analysis aimed to identify compounds with 

superior binding affinity. A compound showing a higher docking score than 

the standard was selected, isolated, and further evaluated for its anti-

inflammatory activity. The results suggest that the ethanolic plant extract of 

Adiantum raddianum possesses potent antioxidant properties. This 

highlights its potential as a natural source of antioxidant agents and supports 

further research for its application in the development of novel therapeutic 

compounds. 
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INTRODUCTION 

Pharmacotherapy has historically benefited greatly from 

natural compounds and their structural equivalents, 

particularly for infectious disorders and cancer.
[7,9]

 

However, the pharmaceutical industry pursuit of natural 

products declined starting in the 1990s due to technical 

difficulties with screening, isolation, characterization, 

and optimization. These issues are being addressed and 

new opportunities are being created in recent years by a 

number of scientific and technological advancements, 

such as better analytical tools, genome mining and 

engineering techniques, and improvements in microbial 

culturing.
[4,5]

 As a result, there is a renewed interest in 

using natural compounds as pharmacological leads, 

especially to combat antimicrobial resistance.
[1,10, 25]

 

 

The earliest known medical treatment is herbal medicine. 

Throughout history, all cultures have utilized herbs. It 

contributed to the advancement of contemporary 

civilization. Overtime, each tribe expanded its 

knowledge base to include the therapeutic properties of 

local herbs. The most widely used medications come 

from herbs. Eighty percent of people worldwide utilize 

herbal medicine as their primary form of treatment, 

according to estimates from the World Health 

Organization (WHO).
[2,6]

 

 

In several countries, fern species are used in traditional 

medicine to treat a range of ailments. The primary effects 

of these pharmacological effects include purgative, 

antibacterial, treatment of gastric and renal infections, 

diuretic, painkiller (for headaches, stomachaches, and 

gastrointestinal aches), and anti-inflammatory 

properties.
[6,12]

 Despite their widespread use, ferns have 

not been completely investigated by phytochemical 

studies, which are often unrelated to the observed 

pharmacological features. Most ferns are responsible for 

its toxicity and carcinogenic consequences. Moreover, 

ferns with suitable biological activity are rare, and 

determining their active constituents requires a 

combination of efficient separation methods and suitable 

bioassays.
[24,26]

 

 

Ferns contain phenolic (flavonoids) and saccharides, 

which are secondary metabolites with ant oxidative 

properties. This explains how ferns were used in the past 

and identifies the derivatives of ferns that have toxic 

effects on both humans and animals, with the potential to 

cause acute or chronic damage through direct or indirect 

effects. Such a metabolite can be hazardous to humans 

and animals.
[14,16]

 Secondary metabolites, including as 

cyanogenic glycosides, tannins, Phyto ecdysones, and 

certain volatile terpenoids, are mostly used by ferns to 

protect themselves from animal attacks. Certain ferns, or 

their secondary metabolites, are safe biological 

substitutes for pesticides. To properly evaluate the 

prospective uses in therapy, biotechnology, and 

medicine, more study is needed in this field, particularly 

with regard to identification, measurement, and 

biological impacts.
[2, 3]

 

Antimicrobial Activity 

Sharma et al. (2013) evaluated the antimicrobial 

potential of Adiantum raddianum and observed 

considerable antibacterial activity of its ethanol extracts 

against pseudomonas aeruginosa and staphylococcus 

aureus.
[20,23]

 This activity comparable to the antibiotic 

netilmicin. The methanol extracts were also observed to 

inhibit s. aureus. Species of the genus Adiantum have 

been considered to be good sources of antimicrobial 

agents and the methanol extracts of some species of 

Adiantum were found to exhibit higher antimicrobial 

activity than commercial antibiotics, such a gentamicin 

and ketoconazole.
[6,15]

 

 

Anthelmintic activity 
Methanolic leaf extract of Adiantum raddianum shows 

anthelmintic activity against Caenorhabditis elegans 

when evaluated using a microdilution method. At a 

tested concentration of 500 µg/mL, the extract resulted in 

a worm mortality rate of 14.941%, reflecting a moderate 

level of activity. This effect is considered preliminary 

and is likely linked to the presence of phytochemical 

constituents such as flavonoids, polyphenols, and 

terpenoids. While these findings indicate that A. 

raddianum could serve as a potential natural source of 

anthelmintic agents, additional research is necessary to 

validate its effectiveness, optimize dosage, and identify 

the active compounds responsible for the observed 

activity. Overall, all extracts of A. raddianum like 

methanolic, n hexane and distilled water exhibited strong 

antinematodal activity against C. elegans, with 

effectiveness increasing alongside concentration.
[6,13]

 

 

Antioxidant Activity 

A. raddianum also exhibits strong antioxidant activity. 

The phenolic compounds of A. raddianum possess 

primary (the compounds react with peroxide radicals and 

convert them into stable substances) and secondary 

(oxygen scavengers suppress the formation of free 

radicals) antioxidant activity (Lai and Lim 2011).
[22,27]

 

Other species of the genus Adiantum, such as Adiantum 

caudatum (Ahmed et al. 2015) and Adiantum philippense 

L., have been reported to be good sources of antioxidants 

(Ali et al. 2013). Promising results have been 

demonstrated for the antioxidant activity of Adiantum 

capillus-veneris.
[8,11]

  

 

Adiantum raddianum, commonly known as maidenhair 

fern, has been used traditionally to manage respiratory 

problems, inflammation, and fever. Despite its long-

standing use, modern scientific studies exploring its 

pharmacological potential are limited. Understanding the 

bioactive compounds responsible for its therapeutic 

effects is essential to validate traditional knowledge and 

potentially develop safe, effective natural remedies.
[18,21]

 

 

The method of extraction significantly affects which 

compounds are obtained from the plant. Different 

solvents extract different classes of phytochemicals, and 

a comparative study helps identify the solvent system. At 
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the same time, virtual screening offers a rapid, cost-

effective approaches.
[28,28]

 

 

By integrating comparative solvent extraction with in 

silico virtual screening, this study aims to identify potent 

bioactive compounds, optimize extraction methods, and 

enhance the pharmacological activity of Adiantum 

raddianum, bridging traditional knowledge with modern 

scientific research.
[23]

 

 

MATERIALS AND METHODS 

Analytical and synthetic grade chemicals and reagents 

including n-hexane, ethanol, methanol, chloroform, 

DPPH, Mayer’s reagent, Dragendorff’s reagent, 

Wagner’s reagent, Fehling’s reagent, Molisch’s reagent, 

ferric chloride, acetic anhydride, sulphuric acid, 

hydrochloric acid, ammonia, pyridine, sodium 

nitroprusside, and benzene were procured from NICE 

Chemicals. Instruments used included an electronic 

balance, heating mantle, hot plate, microwave oven, 

Soxhlet apparatus, UV–Visible spectrophotometer, and 

mixer grinder. 

 

The whole plant of Adiantum raddianum was collected 

from Vythiri, Wayanad, Kerala, India, during November 

2024. Plant authentication was carried out by Dr. Raji, 

Associate Professor, Department of Botany, St. Mary’s 

Arts and Science College, Sulthan Bathery, Wayanad. 

 

Preparation of Plant Extract 

The collected plant material was washed with distilled 

water, shade dried for two weeks, and powdered using a 

blender. Soxhlet extraction was performed using ethanol, 

n-hexane, and chloroform as solvents. Ten grams of 

powdered material was extracted with 100 mL of solvent 

for 6 h, and the extraction was repeated twice to ensure 

maximum yield. The extracts were concentrated by 

solvent evaporation.
[8, 19]

 

 

Data Collection and Experimental Methods 

Macroscopic evaluation of the plant material was 

conducted based on colour, odour, taste, texture, and 

morphological characteristics. Preliminary 

phytochemical screening of the extracts was carried out 

using standard qualitative tests for carbohydrates, 

glycosides, alkaloids, triterpenoids, phenols, and 

flavonoids.
[6,17]

 

 

Antioxidant activity was evaluated using the DPPH 

radical scavenging assay. Briefly, 0.1 mL of extract was 

mixed with 3 mL of 0.004% methanolic DPPH solution 

and incubated for 30 min. Absorbance was measured at 

517 nm using a UV–Visible spectrophotometer, and 

percentage inhibition was calculated.
[9, 12]

 

 

Molecular docking studies were performed using 

AutoDock software to predict ligand–receptor 

interactions, binding affinity, and energetically 

favourable conformations through grid-based docking 

and genetic algorithm approaches.
[11,30]

 

 

RESULTS AND DISCUSSION 

Extraction Yield and Phytochemical Analysis 

Different solvent extracts of Adiantum raddianum were 

obtained through Soxhlet extraction with yields ranging 

from 8.2–8.9% (Table 1). Preliminary phytochemical 

screening revealed the presence of alkaloids, flavonoids, 

glycosides, terpenoids, carbohydrates, and phenolic 

compounds. Ethanolic extract showed comparatively 

higher occurrence of phenols, flavonoids, and glycosides, 

indicating better extraction efficiency for polar 

phytoconstituents. 

 

Table no 1: Percentage yield of the different plant extracts of Adiantum raddianum. 

Extracts of Adiantum 

Raddianum 

Colour of dried 

Extract 

Physical nature of 

dried extract 
% Yield w/w 

n-Hexane extract of 

Adiantum raddianum 
Dark green Powder 8.9 

Chloroform extract of 

Adiantum raddianum 
Dark green Powder 8.4 

Ethanol extract of 

Adiantum raddianum 
Light green Powder 8.2 

 

PHYTOCHEMICAL SCREENING 

The preliminary phytochemical screening, n-Hexane, 

Chloroform and ethanolic extract of Adiantum 

raddianum, showed significant positive results in the 

tests for alkaloids, glycosides. Flavonoids, terpenoids 

etc. 
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Table no. 2: Phytochemical screening of the different plant extracts of Adiantum Raddianum. 

 
 

In the preliminary phytochemical evaluation of the plant 

extracts, it was able to identify the presence of alkaloids, 

carbohydrates, glycosides, phenolic compounds, 

flavonoids, and terpenoids. The significant presence of 

Flavanoids in the n-hexane, chloroform and ethanol 

extract and it was reported that the alkaloids interfere 

with the cell division process, thus possess the 

antioxidant property. In the present study, the n-hexane, 

chloroform and ethanol extract of Adiantum raddianum 

showed a strong positive result in the test for flavonoids 

thus possess antioxidant activity.  

 

DPPH SCAVENGING ASSAY  

The DPPH (2, 2-diphenyl-1-picrylhydrazyl) assay is a 

widely used method for evaluating the antioxidant 

activity of compounds or extracts. The principle of the 

DPPH assay is based on the ability of antioxidants to 

scavenge the stable radical DPPH. When an antioxidant 

is added to the DPPH solution, it reacts with the DPPH 

radical, resulting in the formation of a stable molecule, 

which leads to a color change from purple to yellow. 

This color change is measured spectrophotometrically at 

517 nm, and the antioxidant activity is calculated by 

measuring the decrease in absorbance, which is directly 

proportional to the amount of antioxidant present.
[12]

 

 

The DPPH radical scavenging activities of the total 

extract of the plant and of ascorbic acid. The extract of 

Adiantum raddianum has comparatively same radical 

scavenging activity with the standard. 

 

Table no. 3: Antioxidant activity of different solvent extracts of Adiantum raddianum. 
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Figure 1: Bar graph showing antioxidant activity of different solvent extracts of Adiantum raddianum. 

 

MOLECULAR DOCKING  

In this investigation, molecular docking studies were 

carried using AutodockVina, and the resulting outcomes 

were compared with those of the standard Celecoxib. 

The ligands bind at the active site of the target receptor 

4M11 and the binding affinity were expressed as docking 

scores as given in table. Among them Ketohakonanol 

had the best score of -7.8 kcal mol-1, which is 

comparable to standard drug celecoxib (-7.5). 

 

Table 4: Molecular docking score of Ketohakonanol. 

 
 

 
Figure 2: Ketohakonanol at active site Figure 3 2D Interaction with COX-2. 

(PDB ID: 4M11) 
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Figure 4: Celecoxib at active site Figure 5 2D Interaction of Celecoxib with COX2. 

 

SUMMARY AND CONCLUSION  

The present study was mainly focused to identify the 

bioactive constituent from Adiantum raddianum. The 

plant Adiantum raddianum is a maidenhair fern widely 

distributed in tropical and subtropical regions and is 

known for its medicinal properties. The plant was 

authenticated for the present study. The dried plant of 

Adiantum raddianum were subjected to Soxhlet 

extraction using ethanol, chloroform, and n-hexane in a 

comparative study to evaluate the effect of solvent 

polarity on extract yield and phytochemical content. The 

n Hexane, Chloroform and Ethanol plant extracts showed 

percentage yields of 8.9%w/w, 8.4%w/w and 8.2%w/w 

respectively, indicating efficient extraction of 

phytoconstituents.  

 

The phytochemical studies of the plant extract of 

Adiantum raddianum revealed the presence of alkaloids, 

flavonoids, terpenoids, and phenolic compounds. The 

antioxidant activity was evaluated using the DPPH stable 

free radical scavenging assay. The DPPH radical 

scavenging activity of the plant extract was compared 

with standard ascorbic acid. The ethanolic plant extract 

exhibited significant radical scavenging activity with 

percentage inhibition 90% (50 µg/ml) and 92% (100 

µg/ml), showing a comparable effect to that of ascorbic 

acid, indicating strong antioxidant potential. The 

Chloroform plant extract exhibited shows radical 

scavenging activity with percentage inhibition 68% (50 

µg/ml) and 88.49% (100 µg/ml) and in case of n Hexane 

plant extract exhibited comparatively least percentage 

inhibition with 53% (50 µg/ml) and 66.37% (100 µg/ml) 

with that of standard.  

 

In this study, molecular docking analysis was performed. 

The docking process aimed to identify novel compounds 

with better binding affinity. Molecular docking studies of 

Ketohakonanol an isolated compound from Adiantum 

raddianum, showed good binding affinity (- 7.8 

Kcal/mol), indicating good binding affinity when 

compared with the standard drug Celecoxib. Based on 

docking results, the compound showing a higher docking 

score thus can be selected for further study and synthesis. 

Encouraged by the insilico results, the compound was 

subjected to biological evaluation, confirming that 

Adiantum raddianum possesses potent anti-inflammatory 

properties. Overall, this comparative solvent and in silico 

study highlights the plant’s therapeutic potential and 

supports its use as a source for novel anti-inflammatory 

agents. 
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