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ABSTRACT

The present study was under taken to evaluaténttigro antioxidant property and phytochemical constitaenit
different solvent extracts dictiniopteris radiata. The scavenging activity of DPPH,®, and reducing power including
phenols, flavonoids, alkaloids and tannin contevese determined. The extracts exhibited scavenaatigity towards all
radicals tested due to the presence of relativadh hlkaloids and flavonoids content. The presémntlys suggests that

Actiniopteris radiata is endowed with antioxidant phytochemicals and d@arve as a base for future drugs.
KEYWORDS: Phytochemical, Antioxidant, DPPHgtiniopteris, BHA, BHT
INTRODUCTION

Phytochemicals are bioactive chemical compoundsironaturally in plants. They are regarded as seamgnd
metabolites because the plants that manufactura thay have little need for them. Phytochemicalshsas alkaloids,
flavonoids, vitamins, terpenoids, phenolic acidsnins, coumarins and other metabolites are ridmiioxidant activity
(Cai Y Z and Sun M Corke H 2003), (Zheng W and Wanyg, 2001).

Antioxidant is a molecule, which terminate the iohaeaction by removing free radical intermediates.
Free radicals are types of reactive oxygen spd&€xS). They are chemically unstable atoms whicltuie all highly
reactive oxygen containing molecule. Types of R@dude the hydroxyl radical, the superoxide aniadical, hydrogen
peroxide, singlet oxygen and various lipid perosilafree radicals may either be produced by phygichl or
biochemical process or by pollution and other ertogs sources. All these free radicals are capatbteacting with
membrane lipids, nucleic acids, proteins, enzymesl a@ther small molecules resulting in cellular dgma
(Aiyegoro O A and Okoh A 1 2010).

Several synthetic antioxidants are commerciallyilalle but have been reported to be toxic (Madiavi and
Salunkhe D K 1995). The most commonly used antenxidat the present time are butylated hydroxyan(B&1A),
butylated hydroxytolune (BHT), Propyl gallate (P&)d tetra-butylhydroquinone (TBHQ) (Sherwin E Raét 1990).
However BHA and BHT have suspected of being resptsgor liver damage and carcinogenesis (Grice H988).

Therefore development and utilization of more dffecantioxidant of natural origin are desired (&kiM et al., 2003).
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Many naturally occurring antioxidants from plantiszes have been identified as free radical scavergeactive
oxygen scavenger. Currently there is a great isténethe study of antioxidant substances becantexidants prevent the
human system by neutralizing the free radical scgwv® molecules such as vitamins, terpenoids, gieaoids, lignins,

tannins, flavanoids, alkaloids and other metab®hthich are rich in antioxidant activity (Lata NcaDubey V 2010)

Actiniopteris radiata (Swartz) Link. belongs to the family Actinioptesiceae. It is found throughout India,
especially the peninsula, in dry rocky places, Wwelg000ft. The plants are 8-25cm high rooting ie thevices of rocks or
in between the joints of brick walls in moist arthdy places. The rhizome is oblique to horizontaltd 2.0 cm in length,
densely covered with wiry roots, the young leaviesws circinate venation but the lamina become flatlyestage of
development. The lamine are stiff and rough to kouighe sporangia are sub-marginal on an intermakgi@in covering
almost the entire abaxial surface of segment. Thet p\ctiniopteris radiata is described in the Indigeneous system of
medicine for its utility as astringent, anti-inflamatory, useful in treating cough, bronchitis, ashmiiarrhea, dysentery,
dysuria, used internally and externally for infecterounds and ulcers (Khare C P 2004), Quercetind@noside
(Taneja S C and Tiwari H P 1972), B-sisterol (Re@y S et al., 2008), detected in the differentaots of the plant.
Plant known to possess antioxidant (Manjunath Mlet2009). Antibacterial (Parihar P and Parih&Q06) ; antifertility
(Dixit R D 1974) activity.

The present work is focused on exploration of sdaonmetabolites and also to evaluate the antioxidatential

of the A. radiata which were collected from Gulbarga region.

MATERIALS AND METHODS

Plant Material

Actiniopteris radiata was collected from Gulbarga region. Then plantdentified and authenticated through
Natinal Ayurveda Dietetics Research Institute, Bargg The collected plant materials were thouroughhshed, shade
dried and powdered, powder materials were subject&bxhlet extractor by using different solvenistsas chloroform,

ethanol, methanol and distilled water (aqueous).
Phytochemical Screening

The chloroform, ethanol, methanol and aqueous estraf Actiniopteris radiata were used for preliminary

phytochemical screening by following the method tdase and Evans (1987) and Harborne (1973).

The ethanol, methanol, chloroform, and aqueousetdrofActiniopteris radiata were subjected to the following

chemical tests for the identification of variousiae constituents.
Estimation of Total Phenolic Content

The total phenols were estimated by following Faliocalteau method (Malick C P 1980h the experiment
500mg of the sample was crushed in a pestle anthmwith 100mL of 80% ethanol. The homogenate thhtsined was
centrifuged at 10000rpm for 20 minute further tesidue was extracted with 5mL 0f 80% ethanol amdrifeged and the
supernatant was evaporated to dryness. Then tleieewas dissolved in 5mL of distilled water andnfr this 0.5mL of
the Folin-ciocalteaus reagent was added. After 8tam 2mL of 20% NACO; solution was mixed thoroughly and
incubated for 1min on a boiling water bath furthae solution was cooled and the absorbance wasurezhat 650nm

against reagent blank.
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Estimation of Total Flavonoid Content

The total flavonoids were estimated by Swain andlisH(1959) method, 500mg of plant material was
homogenated with 10mL of methanol in a pestle amdtan and centrifuged at 3000rpm for 10min, theesoatant
collected was evaporated to dryness keeping int avhter bath (8&). thus, the residue obtained was redissolvedrih 5

of distilled water and used for quantitative estiovaof flavonoids.

0.1 and 0.2mL extracts were taken in test tubediluted to 2mL with distilled water and to this 4mwianillin
reagent was added to each tube rapidly, exacty &8min, the appeared brick red colour was re&®@hm against blank
reagent. The standard curve was plotted using rdifteconcentration of phloroglucinol as the stadd#avonoid.

The amount of flavonoid present in the each sample calculated with the help of the standard graph.
Estimation of Total Alkaloids

The alkaloid was estimated by the method of Harb¢i®73). The acetic acid (5%) extract of planteriat was
warmed upto 76C and the pH 10 was made by M¥H and centrifuged at 5000rpm. The precipitate diasolved in
boiling methanol and evaporated. The alkaloid feactvas dissolved in ethanol (96%) angSH), (20%). The alkaloid
solution was mixed with 5mL of 60%,80,. After 5 minutes, 5MI of solution of formaldehydle H,S0Q, was added.
The solution was read at 565nm absorbance afteinl@as. The amount of alkaloids was calculated gu¢ire standard

curve of Brucine.
Estimation of Total Tannins

The total tannins were estimated by Folin denisho@tSchanderi,1970), 500mg of the dried plant natevas
transferred to a 250mL flask with 75mL of distilladiter and was heated gently and boiled for 30faither, themixture
is cooled and centrifuged at 2000rpm for 20min aogernatant was made upto the volume, then, 1mhefample
extract was mixed with 75mL of water, 5mL of folidenis reagent, 10mL of sodium carbonate soluti@hveas diluted to
100mL with distilled water and shaken well. Theusion was read at 700nm, absorbance after 30méntotial content of
tannins was calculated using standard curve prdpaseg 0-100ug tannic acid (the colour was read0@hm, against
blank reagent). The standard curve was plottedgutginnic acid at different concentrations (0.1, @3, 0.4ml) from

which the total tannin content of the plant matesiare calculated.
Reducing Power Activity

The reducing power of extract was determined byntle¢hod of yen and duh (1993). Different conceitres of
extracts were mixed with 2.5mL of phosphate buff220mm, pH 6.6) and 2.5mL of 1% potassium ferriégan
The mixtures followed by centrifugation at 650xg fldmin. the upper layer (5mL) of distilled waterdalmL of 0.1%

ferric chloride and the absorbance of the resultahttions were measured at 700nm.
Hydrogen Peroxide Scavenging Activity

The hydrogen peroxide scavenging activity of extraas determined by the method of Ruch et al (1989)
The extract was dissolved in 3.4mL of 0.1m phosphaiffer (pH7.4) and mixed with 600uL of 430nm siao of
hydrogen peroxide, the absorbance value (at 23@fite reaction mixture was recorded at 10min irgtkr between zero

and 40min for each concentration a separate blampke was used for background subtraction.
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DPPH Radical Scavenging Assay

The effect of extracts on DPPH radical was estithaing the method of Liyana-Pathirana and Sh4Rigd5).
A solution of 0.135mM DPPH in methanol was prepasaed 1.0mL of this solution was mixed with 1.0mlsodtract in
methanol containing 0.02-0.1 mg of the extract. fidaection mixture was vortexed thoroughly and ilefthe dark at room
temperature for 30min. The absorbance of the nméxtuas measured spectrophotometrically at 517nmorAgcacid and
BHT were used as references. The ability to scaweD®PH radical was calculated by the following edipma
DPPH radical scavenging activity (%) = (ARSorAbSsampid/ ADS conroi X100 where Absgani iS the absorbance of DPPH
radical + methanol; Absmpeis the absorbance of zxDPPH radical + sample exstandard.

STATISTICAL ANALYSIS

All the data obtained were expressed as mean sthmedr. Differences in means were estimated bgnsef

ANOVAs (Tukey) using Graph pad instant software.sies were considered significant at P *<0.05, **061,
***<0.001.

Table 1: Priliminary Phytochemical Analysis ofActiniopteris radiata

ng:bnocfﬁg Name of the Test Chloroform Methanol | Ethanol | Water
Ellagic acid + + - +
Phenols Phenol (ferric chloride) - + + +
Shinoda - - + +
Flavonoids Ferric chloride + + - +
Lead aectate + + + +
Zinc - - - -
Mayer’s - + + +
Alkaloids Wagner’s + + + +
Dragendroff’s + + + +
Tannins Gelatin - h hi -
NaCl - + + -

Table 2: Quantitative Phytoichemical Analysis of Vaious Extracts of Actiniopteris radiata (mg/100g)

Phytochemicals| Chloroform | Methanol Ethanol Aqueous ﬁiﬁjorb'c Tannic Acid

Phenol 04.00+1.00 | 02.00+0.50 04.33+1.58 03.37+2/07 005203%| 004.83%1.65
Flavonoid 81.00+4.00 | 78.67+3.06§ 91.67+5.08 74.00+2/00 166361&| 029.67+4.04
Alkaloid 07.00+1.00 | 134.33+3.501 42.33+3.51 04.07+1]10 162X | 178.33+7.51
Tannin 02.07+0.90 | 010.27+1.62  9.00+0.0( 08.03+0/55 01533gH| 023.33+5.51

Table 3: Reducing Power Activity ofActiniopterisradiata

Concentration | 0 otorm | Methanol Ethanol Agueous BHA BHT
(50ug/ml)

Reducing Power| 0.060.01 | 0.15:0.02*| 0.1240.01*4 0.04:0.004 063037 | ¢ 6.0 08 =

*%k%

Values are expressed as Mean + SE for three taalajues are significantly different compared @atcol when P *>0.05
** >0.01 ***> 0.001.
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Table 4: Hydrogen Peroxide-Scavenging Activity

Time (min) Chloroform Methanol Ethanol Aqueous BHA BHT
0 04.01+1.01 | S4I5ELSL Y o5 9pin g s | 94.724315 | 8803351 | 64.08:3.03
5 90.1042.05 | 8482*001 | g5 45:045+ | 94.39:058+ 89.1120.75 ©7:00044
10 90.122.75 | 8482218 | g5 4ginga5+| 94392432 | 89114000 | 6721.00
15 88.81:0.28 | 83.57:0.651 8252024 91.96:01p @05 | O /5098
20 9054+0.89 | 82.43:3541 831123001 93.24+2.11 eaas15 | O-2/*198
25 89.39:0.34 | 86.17:0.21| 82.64:0.75%  9164:04p BzF35* | O 220
30 88.811.00 | 8327092 | gy 5oi514 0| 91.96:1.60 | 85.66:3.89 O 5:042

Values are expressed as Mean + SE for three taalajues are significantly different compared @atcol when P *>0.05
** >0.01 ***> 0.001.

Table 5: DPPH Radical Scavenging Activity (ug/ml)

Time(minja | Chloroforma|  Meth Ethanola Ag DPPHa BHIa BHAS Trehalosea! |
Sa 24.59=1.640 | B4.709=254+%%0 | 5.44=3.70-**0| 33.33=083*%*a| 0126=245-**%a| 72412023+ %% | 02232327+ *s | 01.26=3.27-+*Fc
Loz 37171640 | 8461=136**%0 | 84032082 ***c| 384620840 | 87822000 ***c| 0108£042*%*c | 01082001 ***c | 01.08=086**c
15z 470522830 | 82.64=400+"%0 | 8233=083-+%%a| 4258=081c | B301=4.13% 0| 0137=010+* 0| 01 16=287+**c | 0034=246+%c
200 506823280 | B187=001***c| 81872140 | 46.25=082***| 803223.61c 51253 69*c 9156=132¢
252 72673280 | BOA3=246+*%0 | 8167=031+**0| 30.93=030+***3| 76.71=036-+*2 | 02.56=3.07***c | 00.99=249++*5 | 07.20=0.10+*F2
302 82520240 £0.03=1 695 812520820 | 55.622123#%%| 753120835 | 06.15=082*%*z | 06872001 ***c | 0503=030**Fc

Values are expressed as Mean * SE for three tealajues are significantly different compared dateol when P *>0.05
** >0.01 ***> 0.001.

RESULTS AND DISCUSSIONS

The results of qualitative phytochemical analydigiatiniopteris radiata have indicated that alkaloids, phenols,

flavonoids and tannins were present in all theesathextracts (Table 1).

The amount of phytochemicals which are found in thifferent extracts ofA. radiata was quantitatively

determined by standard procedures (Table 2). Theuatmof phenols, flavonoids, alkaloids and tanriostents were

determined in chloroform, ethanol, methanol andeags extracts. High content of phenols and flavdmaiere observed

in ethanolic extracts compared to chloroform, metthaand aqueous extracts, similar studies have baeied out on the

Alpinia purpurata (Subramanian ¢t al., 2011)

The maximum content of alkaloids and tannins cdntgere observed in methanolic extracts compared

chloroform, ethanol, and aqueous extracts. Simdaults were reported by John de bstal., (2013).

to

The reducing powers of chloroform, methanol, ethaand aqueous extracts Af radiata are in the following

order of BHA>BHT>Methanol>Ethanol>Chloroform>Aquenun the present study, methanolic extract shohigtier

reducing power when compared to the other solvetiaets. Similar work has been carried out on #eradiata

(Manjunathet al., 2011) and reported that ethanolic extracAofadiata has a remarkable potency and followed by hexane

extract>ethyl acetate>aqueous>chloroform (TableABrording to the results in the present studysisiggested that

methanol extract oA. radiata had a remarkable potency.
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Hydrogen peroxide is an important reactive oxygg@ecges because of its ability to penetrate bioklgic
membranes. scavenging activity of hydrogen peroxidechloroform, methanol, ethanol, and aqueous aesdr of
A . radiata and BHA, BHT as reference compound was not rentdylkdifferent (Ranju paét al., 2011) reported ethanolic

extract ofMorinda citrifolia and BHT as reference compound was not remarkatigreht (Table 4).

The inhibition percentage (IP) values are considléoebe a good measure of the antioxidant effigiemicpure
compounds and extracts. The results of free radicavenging capacity in chloroform, ethanol, metthaand aqueous
extracts ofActiniopteris radiata were evaluated (Table 5). The highest amount oinBtbition of DPPH activity is
observed in methanol and ethanol extracAofadiata. Similarly, highest percentage inhibition of DPREtivity have
been reported in methanol and ethanol extracts attalkkaka volubilis and followed by chloroform (MatHupatti R Uet
al, 2012).

CONCLUSIONS

From the present study it can be concluded thas¢lsendary metabolites such as alkaloids and flaidsnwere
found to be highest in ethanol and methanol exdrafActiniopteris radiata. Similarly ethanol and methanol extracts were
found to be efficient in antioxidant activity andsults were very near to standard compounds (BHAT,BDPPH).
Further from this study it can be concluded th#tarol and methanol extracts Af radiata can further may used for

pharmacological studies.
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