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ABSTRACT

The Adiantum capillus veneris was screened forquigmicals and metal content. The antioxidant agtiwas
also determined by different methods. It was oleskthat it contains 8.3 % moisture, 11.44 % ethanatactable
matter and 24.00 % water extractable matter. Thehk extraction of Adiantum capillus veneris shdvike
presence of phenolics and terpenoids (2.73 %), dats waxes (0.20 %), alkaloids (0.53 %), quaternamng N-
oxides (26.33 %) and fiber (67.23 %). Ten elemdfys Ca, K, Mn, Fe, Co, Na, Ni, Cu, and Zn were deieed
from plant sample using inductively coupled plasmamic emission spectroscopy (ICP-AES) techniquengm
which Ca and K were found to be at major level.aitim capillus veneris leaves contain 224.76 mgyAdw of
phenolics and 49.62 mg equi Rut/gm dw of flavonaidsqueous extract. The ethanol extract showeddgoo
antioxidant activity as compared to standard i.ecarbic acid, it exhibits low I§ value 0.3986 mg/gm for DPPH
assay and 0.695 mg/gm for ABTS assay. Resultsnebtandicated that Adiantum capillus veneris leages
endowed with free radical scavenging moleculesitioan be used as a potential source of naturalexidants and
nutrients.

Key words: Adiantum capillus veneriphytochemicals, antioxidant activity, Elemental iwon, ICP-AES.

Abbreviations: FA: Ferulic acid, Rut: Rutin, DPPH: 1, 1-diphenyl2-picrylhydrazyl, ABTS: 2, 2- azino-bis-3-
ethylbenzothiazoline-6-sulfonic acid, sl effective concentration at which the antioxidaattivity was 50%, TPTZ:
Tripydyltriazin

INTRODUCTION

Phytochemicals are naturally occurring, biologigalktive chemical compounds in plants. They act astural
defense system for host plants and provide cokmama and flavourThese are non-nutritive plant chemicals that
have protective or disease preventive properti¢s Nlany antioxidant compounds naturally occurring plant
source have been identified as free radicals oiveacbxygen scavengers [2]. Plants are endowed with
phytochemicals like carotenoids, flavonoids andypbénols, they posses antioxidant activity andqmtobur cells
against oxidative damage and reduce the risk ofldping certain types of cancdamhe human body requires both
metallic and nonmetallic elements within certainnpissible limits for growth and good health [3]. hérefore,
determination of element compositions in foods egldted products is essential for understanding thdritive
importance [4, 5]. Several attempts have been ntadgetermine the element contents of herbs, mealian
aromatic plants, and tea leaves from many partiseofvorld by using different instruments.
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Reactive oxygen species (ROS) are generated by megiox processes that normally occur in the metsinobf
aerobic cells. These species are highly reactiwe larmful to the cells. If not eliminated, ROS cdamage
important molecules such as proteins, DNA and $pi@ells express several defense mechanisms, inglud
antioxidant enzymes and non-enzymatic compoundshitla to prevent the damaging effects of ROS. élaw,
these endogenous systems are often insufficierddioplete scavenging of ROS. Their excess has inggitated
in the development of chronic diseases, such asecamrteriosclerosis and rheumatism. A study shtves
antioxidant substance with free radicals plays irtgrt role in prevention of free radical- inducesedses.

Adiantum capillus venerig@~amily: Adiantacedeis one on the most common species with potentigbitance for
medicinal and nutritive purposédiantumspecies were used for chest complaints, cough,ct@at, increase
lactation, colds, aid kidney function, antiparasiind dandruff. The fresh or dried leafy fronds antidandruff,

antitussive, astringent, demulcent, depurative, tiemeveakly emmenagogue, emollient, weakly expestgr
febrifuge, galactogogue, laxative, pectoral, refrant, stimulant, sudorific and tonic [6]. The drifonds of the
plants are used to make a tea [7, 8] and also asedgarnish on sweet dishes (Maybe R). Syrup éerfram the

plant - it makes a refreshing summer drink.

The objective of the research was to investigatg pghytochemicals present in the sample qualitativaid
guantitatively, determination of mineral contentlan asses the antioxidant activity Adiantum capillus veneris
leaves in different solvents.

EXPERIMENTAL SECTION

2.1 Apparatus:

Absorption spectra’s were recorded on UV-visibledmphotometer (UV-1800, Shimadzu). The Karl Fésch
Titration assembly (Model: VEEGO / MATIC-I, C-3828yith VEEGO/MATIC-I main unit solenoid valve
assembly and One pair of platinum sensors was fesebbtermination of moisture content. An ICP-AEStrument
was used for determination of mineral content fritva sample. Instrumental conditions used in the 8BS
equipment are given in table 1.

Table 1: Instrumental conditions used in the ICP AE equipment

Nebulizer gas flow 0.8 L min-1
Auxiliary gas flow 1.0 L min-1

Coolant flow 12.0 L min-1
ICP RF power 1.6 KW
Sample uptake rate 1.5 mL min-1
Plasma power 1400 W
Reading time Auto

2.2 Chemicals:

All chemicals used for experiments were of anahltigrade. The DPPH [1, 1-diphenyl, 2-picrylhydrdzghd
ABTS [2,2- azino-bis-3-ethylbenzothiazoline-6-sulfo acid di-ammonium salt] were procured from Sigma
chemicals (Bangalore, India), while methanol ARdgraethanol, L-Ascorbic acid, F.C reagent (Folindgaiteau
reagent), Ferulic acid (FA), trichloroacetic acid@C@), TPTZ (tripydyltriazine), potassium ferricyaie
(KsFe(CNY), ferric chloride (FeG), sodium nitrite, aluminum chloride, sodium hydidexand sodium acetate were
procured from Sisco Research Laboratories, Mumbalja. The K. F. grade ethanol, Karl- Fisher redagen
chloroform and ethyl acetate were purchased frahfirse chemicals, India.

2.3 Sample preparation and extraction:

The leaves used for investigation were purchased focal retailer. Sample was identified by botaaisd voucher
specimen (WP 81) has been deposited at the musétne d\gharkar Research Institute, Pune. The leaves
shade dried at room temperature f£3. The dried leaves were crushed and ground ® giswder in mortar and
pastel. The powder was sieved through a mesh asdsteaed in an air-tight container for further user extract
preparation 1 g of the sample was mixed in diffesaivents like water, methanol and ethanol byistrit for 3
hrs. It was then filtered and centrifuged (R-8C K. centrifuge) at 2500 rpm for 15 min. The extnaas filtered
and dried over a hot water-bath to get dry powdiae extract was then re-suspended in solvent teeraadolution
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with different concentration (0.3 — 2.00 mg/mL).€Téxtract prepared was stored in refrigerator % 4nd further
used for different assays to measure the antiokigetivity.

2.4 Phytochemical screening:

Phytochemical screening éfdiantum capillus venerieaves were performed according to the standardepoe
suggested by Ayoola et al. [9]. The small amounéxtfacted sample was screened qualitatively fesgmce of
terpenoids, flavonoids, saponins, tannins, anthnammes, reducing sugar and cardiac glycoside. Egrthe sample
was extracted with soxhlet assembly for quantieattetermination of alkaloids, phenolics, terpenofibers, fats
and waxes. The scheme for phytochemical screenimgpkhlet extraction is shown in figure 1. Moistuwentent
from the sample was then determined by using KmdHer titrimetric method. Percentage of water atithnol
extractable matter was also determined.

5 gm sample

Extracted with MeOH/water
(4:1) for 4 hrs

Residue

Extracted with ethyl aceta Evaporated, Acidify

Extract with chloroform

Residue Filtrate
Contains fibers Evaporated
Reconstitute in ethyl _Adueous Chloroform
Acetate, Filte
Residue : - Neutralized, Evaporated,
P Filtrate Contains Fats Extract in Reconstitute,
and waxes MeOH/wate Filter
Filtrate Contains
Phenolics and
Adueous Organic terpenoid
Evaporated, Evaporated,
Reconstitute, Reconstitute,
Filter Filter

Filtrate Contains g-

alkaloids and N-oxides Filtrate Contains

alkaloids

Figure 1: Schematic representation of soxhlet extiion for quantitative estimation of phytochemicalsfrom
Adiantum capillus veneris leaves

2.5 Total Phenolic:

Total phenolic content was measured by Folin-Cteeal method [10] with some modification. 1mL ofrext was
added to 1 ml distilled water and 0.2 ml of 1 NifeTiocalteau reagent, incubated for 1 min af@3nd then 5 %
NaCO; was added. Absorbance was measured at 765 nm orvisi\dle spectrophotometer (PC-1600, Shimadzu
Co,) after incubation of 2 hrs at room temperatiifee phenolic content was expressed as milligrauivatent of
ferulic acid per gram dry weight of sample.
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2.6 Total flavonoids

The determination of flavonoids was performed adicwy to the colorimetric assay [11]. Distilled waté ml) was
added to 1 ml of sample extract. Then, 5% sodiunitenisolution (0.3 ml) was added followed by 10%nainum
chloride solution (0.3 ml). Test tubes were inceladt ambient temperature for 5 min, and then &frilM sodium
hydroxide were added to the mixture. Immediatdig, volume of reaction mixture was made to 10 mhwlistilled
water. The absorbance of the pink colour developasl determined at 510 nm. A calibration curve wapared
with rutin and the results were expressed as nig egjuivalents per gram dry weight of sample.

2.7 Antioxidant assay:

2.7.1 ABTS radical cation scavenging assay:

The ability of the test sample to scavenge ABT&dical cation was compared to acetic acid stahddre assay
was performed according to an improved method asriteed by Re et al, [12] with some minor modifioat 3 ml
of ABTS radical cation solution was mixed with 2i0of the test sample (0.20—1.00 mg/ml) and the ddzsae was
measured at 734 nm after 1 min. The percentagbiiidn of absorbance was calculated and plottea famiction of
the concentration of standafthe inhibition percentage of ABTS was calculatsihg following equation,

ABTS cation radical scavenging activity (%) A biank- A sampid / A piand] X 100
Where, Ayank is the absorbanagithout extracts at 734 nmand AsampieiS the absorbance of the test solution.

2.7.2 FRAP assay:

The antioxidant activity of extracts was determinesihg assay of ferric reducing/antioxidant poweRAP). For
that purpose, freshly prepared FRAP reagent (2.6fral 10 mM tripydyltriazine (TPTZ) solution in 46M HCI
add 2.5 ml of 20 mM Fe@bH,O and 25 ml of 0.3 M acetate buffer at pH 3.6.) Waated at 37C and mixed with
40 pL of sample extract and the reaction mixture waubated at 37C for 15 min. Absorbance was measured at
593 nm on UV-Visible spectrophotometer detailedcpriure explain elsewhere [13]. Aqueous solutionknafwn

Fe (II) concentrations in the range of 100—2000 (F&!SQ.7H,0) were used for calibration.

2.7.3 Scavenging effect of 1,1Diphenyl, 2-picrylhydzyl (DPPH) radical:

The method given by Rajurkar and Gaikwad (2010} {iss used to test for DPPiddical scavenging activityl00
pL extracts of the sample at different concentrati@re mixed with 2 ml of freshly prepared DPPHutohs. The
mixture was shaken and kept for 30 min in darkoatr temperature. The absorbance was measured atrb17
against blank on UV-Visible spectrophotometine radical scavenging activity was measured asceedse in the
absorbance of DPPH and calculated using the siradaation as that of ABTS scavenging as3de calibration
curve was prepared by using ascorbic acid as stdnilhe DPPH radical scavenging capacity was egtighftom
the difference in absorbance for the sample antkdad expressed as percentage of DPPH scavenging.

2.7.4 Reducing power assay:

The reducing power of extract was quantified byrtrethod described by Rajurkar and Gaikwad (2018). [1.1 ml

of reaction mixture with the conc. 0.3- 2.0 mg/mlaill extracts in phosphate buffer was incubatetth wotassium
ferricyanide (2 ml, 1 % solution) for 20 min. Theaction was terminated by adding trichloroacetid aolution (10

mg/100 ml) in reaction mixture. The mixture was tcéumged at 2500 rpm for 15 min. then 1.5 ml of abo
supernatant solution was mixed with 2 ml distildter and 0.1 % ferric chloride solution and abaode was
measured at 700 nm. Increased absorbance of ttoreaixture indicated increased reducing power.

2.8 Elemental content:

For the determination of mineral content, 1 g afresample was accurately weighed and digested Mgitinl of a
5:1 mixture of nitric acid and perchloric acid. Th&0 ml water was added and the solution was dittehrough
Whatman No. 41 filter paper to remove any turbiditysuspended matter; 2—3 drops of HCI| were addedtlze
solution was made up to 50 ml. All the solutionsravestored in tightly capped polythene bottles andher
analyzed by ICP-AES instrument [5].
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RESULTS AND DISCUSSION

3.1 Phytochemical screening:

The ethanol extract of leaves Afliantum capillus venerishowed the presence of flavonoids, terpenoids,rsapo
tannins and reducing sugar. Whereas, the anthrageinand cardiac glycosides were absent in etfeati@ct of
sample. A variety of herbs and herbal extractsaiordifferent phytochemicals with biological activthat can be
of valuable therapeutic index. Phytochemical sdreef medicinal plants is very important in iddyithg new
sources of therapeutically and industrially impntteompounds [14]. Different phytochemicals haverbéund to
possess a wide range of activities, which may Helpprotection against chronic diseases. For example
Phytochemicals such as saponins, terpenoids, ftadsntannins, steroids and alkaloids have ank&inmatory
effects [15, 16, 17]. Rupasinghe et al., [18] haeported that saponins possess hypocholesterolamic
antidiabetic properties. The terpenoids have atsntshown to decrease blood sugar level in anitndles [19].
Steroids and triterpenoids showed the analgesijoapties [20]. The steroids and saponins are redgerfsr central
nervous system activities.

The results for soxhlet extraction Afliantum capillus venerigaves showed in Figure 2. It was also observetl tha
it contain 8.3 % moisture, 11.44 % ethanol extialetanatter and 24.00 % water extractable matter.

[§]
0.20% 2.73% 0.53%

8.30%

67.23%
11.44%
B Fats and waxes B Phenolics and Terpenoid
= Alkaloids B Quaternary and N-oxide
m Moisture = Ethanol extractable matter
Water extractable matter Fiber

Figure 2: Quantitative estimation of Adiantum capillus veneris leaves extract. All results were expressed as
mean = standard deviation (N=2)

3.2 Total phenolics:

Phenolic compounds are ubiquitous bioactive comgswamnd a diverse group of secondary metabolitegersally
present in higher plants [15]. The phenolic commtsumay contribute directly to antioxidative actid¥olin—
Ciocalteu reagent was used to determine total pelypl in sample extracts. This reagent oxidisenplages,
resulting in the production of complex molybdenumgsten blue which can be detected spectrophotimaitrat
765 nm [10]. F.C. reagent is employed routinelstiadying phenolic antioxidants [21]. For tAdiantum capillus
venerisleaves extract, the phenolic content was foundetintthe order of the aqueous > methanol > ethara.
aqueous extract showed highest phenolic conten224.76 mg FA/gm dw and that of ethanol was 1868s53 mg
FA/gm dw. The results were depicted in Table 2. Wager is good solvent fokdiantum capillus venerias large
amount of phenolics compounds are soluble in wafbe Phenolic compounds are known as powerful chain
breaking antioxidants [22].
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Table 2: Total phenolics and flavonoids forAdiantum capillus veneris?®

Solvent Total phenolics Total flavonoids
Aqueous 224.76 £9.75 49.62 + 0.875
Methano 156.34 +9.7 78.18+1.74
Ethanol 36.53 £ 3.65 50.15 +4.79
& = All results were expressed as mean * standardadien (N=2)
® = Total phenolics were express as mg equi FA/gynadzight of sample
°= Total flavonoids were express as mg equi Rut/gmekight of samp

3.3 Total flavonoids:

Flavonoids are natural phenolic compounds and kvedlvn antioxidants. Total flavonoids can be deteediin the
sample extracts by reaction with sodium nitriteljofwed by the development of coloured flavonoidrainum
complex formation using aluminum chloride which denmonitored spectrophotometrically at 510 nm. fdsailts
showed thaAdiantum capillus venerigaves extract contain 49.62, 78.18 and 50.15 mgRgat/gm dw of sample
in agueous, methanol and ethanol extract respéctiidhe results are shown in table 2. In variousdgts,
antioxidant activity of the plant extracts was fduto be fairly high which are rich in flavonoids32 Some
flavonoids were reported to exhibit potential fatiahuman immunodeficiency virus functions [24].

3.4 Antioxidant assay:

3.4.1 ABTS cation radical scavenging assay:

The ability of the test sample to scavenge ABTi&dical cations was compared with acetic aciddstech The
ABTS cation radical scavenging activity (%) of theater, methanol and ethanol extractsAafiantum capillus
veneris compared to Ascorbic acid and rutin are showfigare 3. The antioxidant activity was expressedaas
effective concentration at 50%. The effective coniion (1Gg) values of the extracts and standard are shown in
Table 3.

110
100 -
90 - i Y

— */ —=— Aqueous

—®@&— Methanol
Ethanol

—w— Rutin

—<@— Ascorbic acid

ABTS radical scavenging activity (%)
\\

T T T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Conc.mg/gm

Figure 3: ABTS cation radical scavenging activity of the extact from Adiantum capillus venerisin different
solvents. Ascorbic acid and rutin used as controAll results were expressed as mean + standard detian
(N=2). The vertical bars represent the standard deation for each data
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Figure 4: FRAP values of the extract fromAdiantum capillus veneris in different solvents express in mg equi.

of Fe (lll) reduction per gram dry weight of sample Rutin was used as control. All results were expsesed as
mean * standard deviation (N=2). The vertical barsepresent the standard deviation for each data.

Table 3 The ICsq values for Adiantum capillus veneris leaves in various extract$

Solvent ICsovalue
DPPH assay ABTS assay
Aqueous 1.448 0.973
Methanol 1.154 0.767
Ethanol 0.3986 0.695
Rutin 0.3253 0.25
Ascorbic acid 0.2969 0.174

& = ICyo values was expressed as mg/gm

From the 1G, values of the extracts, it is seen that the ethexiwact (0.695 mg/gm) had the highest ABTS cation
radical scavenging activity as shown by the lowesdtie of IGo,. However, when compared with standard i.e.
ascorbic acid (0.174 mg/gm) and control i.e. r@@r250 mg/gm), the extracts shows slightly lessceldscavenging
activity. For each sample, five concentrations fnipivere tested. The highest ABTS radical scavemgate was
found to be 67.28 % for ethanol extract while, linrest was found for water extract (49.91 %). Théoxidant
activity values decreased in the order of ethanmlethanol > water extracts.

3.4.2 FRAP assay:

FRAP assay is based on the ability of antioxidanetluce F& to F&" in the presence of TPTZ, forming an intense
blue Fé*- TPTZ complex with an absorption maximum at 593 fthis reaction is pH-dependent (optimum pH
3.6). The absorbance decrease is proportionalet@tiioxidant content [25]. The FRAP values werpressed as
mg equivalent of Fe (lll) reduction per gm dry wetigf sample. That of for all the extract at vas@moncentrations
(0.30 — 1.5 mg/gm) was shown in fig Bhe results showed that the FRAP value of the asgieatract was higher
(54.412mg equi Fe (lll) red / gm dwthan that of methanol (52.307g equi Fe (Ill) red / gm dwand ethanol
(15.292mg equi Fe (lll) red / gm dwat concentration 1.5 mg/griithe FRAP value of the extracts increased with
increasing concentrationall results obtain were compared with that of coh{iRutin). Hence the aqueous extract
was shown the highest antioxidant activity thareo#xtracts.
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3.4.3 DPPH radical scavenging assay:

The degree of discoloration of violet colour of DHPPadical, as it gets reduced, indicates the radicavenging
potential of the antioxidant [26]The radical-scavenging properties of the variousaeks of Adiantum capillus
venerisare given in Fig. 5. All extracts exhibited contation-dependent DPPH radical scavenging activitye
results obtained for samples were compared with tiastandard (Ascorbic acid) and control (Rutiifhe
antioxidant activity was expressed as an effeatimecentration at 50% Ethanol extract, withyd@alue 0f0.3986
mg/gm showed particulary high free-radical scavengiativity, close to the activity of standard i.e. aduic acid
(0.2969 mg/gmand control i.e.rutinQ.3253 mg/gm The aqueous extract showed approximately fonedgi lower
activity with 1G5, of 1.448 mg/gm (Table 3)The results suggested that the ethanol extract exeldibi good
antioxidant activity i.e. 66.61% with lesssi3/alue than other extract.

100
: - %
§ 90 : —— ——— §/
S 80 §
S 70
2 40 T
S 40 g//i
S 304 %74 — m Aqueous
S 4 / —®@®— Methanol
S 204 Ethanol
o 1 e Ruth
% 10 H —<@— Ascorbic acid
0 T T T . : . I I I I | | I
0.0 0.4 0.6 0.8 1.0 1.2 1 -

Conc. (mg/gm)

Figure 5: DPPH radical scavenging activity of the extract fron Adiantum capillus veneris in different solvents.
Ascorbic acid and rutin used as control. All resuls were expressed as mean + standard deviation (N=Zhe
vertical bars represent the standard deviation foreach data

3.4.4 Reducing power assay:

The presence of reductants (antioxidants) in thebdieextracts causes the reduction of thé'/fericyanide
complex to the ferrous form. Therefore, the conegitn of F&" was monitored by measuring the formation of
Perl's Prussian blue at 700 nm [27] and the resaréspresented in Figure 6. Ethanol extract in Hssay also
showed the highest activity than other extract® fdsults showed that féddiantum capillus venerigaves extract
the reducing power was in the order of the ethanolethanol > aqueous with the values of 0.545, @/&80.322
(absorbance unit) respectively. The reducing poeteahe ethanol fraction was the highest amonghalftactions
and it increases linearly with increasing concedittra All extracts at all concentrations exhibitgdite low
activities than the control. The reducing propertiee generally associated with presence of redestahich have
been shown to exert antioxidant action by donatiydrogen atom and breaking the free radical cheaction [28].

3.5 Mineral content:

More than 40 elements have been considered edgenlife systems for the survival of both mammaitgl plants
[29]. Trace metals contamination are important ttutheir potential toxicity to the environment amdman health
[30]. One important factor for the formation ofimetconstituents in medicinal plants are the traleenents because
they are known to play an important role in plargtabolism and active constituents of medicinal {slcere
metabolic products of plant cells the present work concentrations of various el@sdlg, Ca, K, Mn, Fe, Co,
Na, Ni, Cu, and Zn were determined by ICP-AES téplm and the results are shown in Table 4. An eratiun of
table 4 shows that Ca and K are present at majet (&¢1.52 and 17.95 mg/gm, respectively). The dauage of Ca
and Mg in the present study was also in agreemghttiae previous studies, which indicated that glement is the
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most abundant element in many medicinal plantstaadeaves [31, 32, 33]. The biological effectsesfimated
elements (Zn, Fe, Cu, Mn, Ca, Mg, Ni, Co, K and Madjving systems strongly depend on their concaiun [34]
and thus should be carefully controlled, especiathen herbs and their products are used in humalicine as it is
the case witidiantum capillus veneris

1.3 4
1.2
1 v
1.1 4
1.0 3 —®— Aqueous
0.9 N —®@— Methanol
B —4&— Ethanol
o 0.8 7] —w— Rutin
S 0.7 v
tﬁ |
£ 0.6 1 / z
2 0.5 -— e
< 0.4 S
] & =
0.3 . —
0.2 _— _——
i } !:711'
0.1 -
0.0 T T T T T T T T T T
0.0 0.3 0.6 0.9 1.2 1.5

conc. (mg/gm)

Figure 6: Reducing power of the extract fromAdiantum capillus veneris in different solvents. Rutin was used
as control. All results were expressed as mean tasidard deviation (N=2). The vertical bars representhe
standard deviation for each data.

Table 4: Elemental concentrations fromAdiantum capillus venerisleaves determined by ICP-AES instrument.

Elements analyzed Concentrations
Cu 01.7C0
Zn 07.15°
Mn 13.55°
Fe 17.48
Ca 11.52
Co N.D
K 17.95°
Na 12.65
Ni 00.20°
Mg 02.90°

a= Concentration of element in mg/gm
b= Concentration of element in mg/100 gm
N.D. = Not detected
Concentration of various elements estimated irptiesent studies decreases in the order, K > Ca > Mg > Mn >
Na > Zn > Cu > Ni. Trace element concentrationglamnts vary widely with the soil type, pH, fertdizand organic
content, climate, species, etc. If these plantsused as raw materials for the manufacture of hgalbducts,
variations of nutrient levels should be closely itaned. The data on trace, minor and major elemienpéants is of
great importance to understand the pharmacologténs of these medicinal plants.

CONCLUSION

Results indicate thaAdiantum capillus venerigaves are rich in free radical scavenging moleclike terpenoids,
flavonoids, saponins, tannins and reducing sugardySproves thdn vitro antioxidant potential ofAdiantum
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capillus venerideaves extract and found to be comparable withdstih(Ascorbic acid) and control (Rutin). This
study also provides the information on trace aral/fienetal accumulation in plant under study. Solaments (Ca,
K and Mg) were found to be significantly at highncentrations. Hencéddiantum capillus veneriteaves are
endowed with essential trace elements and freeabsitavenging molecules. It can be used as a fmdtsource of
natural antioxidant and nutrient.
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