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Introduction

coloured tomentum. Each cone has a number of

Cycas beddomei Dyer (Cycadaceae) is an

abaxial

endemic and critically endangered gymnosperm

attached to the central axis perpendicularly in a

confined to Seshachalam Biosphere Reserve,

cross spiral (Fig 2). Each microsporangium has

Eastern

Ghats,

microsporophylls which bear microsporangia on its

India[1-4].

This

plant

initially

(lower)

surface

in

groups

and

are

thousands of boat shaped microspores (pollen)[3].

considered as a rare species[5] and vulnerable in
Indian Red Data[6]. Cycas circinalis var. beddomei
(Dyer)

J.

Schust.

is

a

synonym

of

Cycas

beddomei[7].
C. beddomei is a xerophytic, palm like dioecious
tree (Fig 1). Reproductive structures are cones.
Male cones flush during April–June. Male cones
are commonly known as “peritha”[8]. These are
woody

with

Oval

to

pyramidal

shaped,

pedunculate or shortly stalked, compact, solitary,
terminal and are very spectacular with gold

Fig. 1: Habitat showing Coning Stage
(Reproductive stage) of Cycas beddomei Dyer
Male Cone.
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bstract:
Cycas beddomei Dyer, an endemic and critically endangered, tropical, dry
deciduous, dioecious gymnosperm present in varied region of adjunct areas of
Tirumala Hillocks, Seshachalam Biosphere Reserve, Eastern ghats, India. The
objective of the study was to investigate antioxidant capacity of aqueous extracts
of microsporophylls of male cones of Cycas beddomei. This study deals with the
quantitative estimation of phytoconstituents viz., Total Phenolic Content (TPC),
Total Flavonoid Content (TFC), Total Flavonols (TF), Total Proanthocyanidins (TPA),
Extraction Yield (EY) , Quantitative analysis soluble carbohydrates, Starch, Crude
fibre, Proteins, Moisture, Ash and Mineral composition of aqueous extract of male
cone of cycas beddomei has been carried out. Moreover, the assessment of
antioxidant capacity by standard established calorimetric methods viz., DPPH
assay, TAC and ABTS assay. Entire data has evaluated statistically. Results
depicted High contents of TPC, TFC, TF and TPA and exerted anti-radical aptitude.
Significant correlation has been found between quantities of phyto-constituents
and anti-oxidant assays. With the results, it is confirmed that the logistics of
aqueous cone extract of Cycas beddomei as potential anti-oxidant by evaluating
the bioavailability of phytoconstituents and provided scientific base as a valuable
natural antioxidant and therapeutic agent.

phytocostituents,

Mineral

Composition,

antioxidative potency and their correlations.

Materials and Methods
Collection of plant material
C. beddomei Male cone (36 cm long and 13 cm
in diameter) was collected on April 20th 2013 at
Banglagutta,

Talakona

reserve

forest

(GPS

Coordinates N 13042' 41.4", E 79039' 13.8") at an
elevation of 843.6 MSL from the Core zone of
Seshachalam biosphere reserve and deposited at
Fig. 2: Cycas beddomei Male cone showing
Microsporophylls

Herbarium, Department of Botany, Tirupati with
Voucher specimen (No. SVUTY- E/G-1605) and

According to earlier studies and folklore claims

was authenticated by Dr. K. Madhava Chetty,

from Seshachalam forests, C. beddomei has been

Plant taxonomist, (IAAT No: 357), Department of

used for its apparent medicinal value, as a major

Botany, Sri Venkateswara University,Tirupati.

ingredient in rejuvenating tonics, narcotic agent

Extract preparation

[6],

and to

100 gms of decapitated fresh sporophylls used for

enhance cooling effect in the body when taken

extract preparation and processed for biological

with sugarmixture. Natural antioxidants particularly

assay[12].

polyphenolics[9],

Phytochemical analysis

rheumatoid and muscular

pains[7]

flavonoids[10],

flavanols,

proanthocyandines exhibit synergetic biological

Qualitative analysis

and pharmocological activities. Our previous work

Qualitative

revealed its antioxidant and capacity of its n-

indoles,

Hexane, Ethyl acetate and Methanol fractions[11]

proteins, lignins, saponins, terpenoids performed

but not evaluated the aqueous extract. An the

using standard methods[13,14].

previous work did not cover all the phytochemical

Quantitative analysis

evaluation such as mineral composition, chemical

Quantitative

composition, qualitative analysis of secondary

Starch, Crude fibre, Proteins, Moisture, Ash and

metabolites,
content,

of

alkaloids,

leucoanthocyanins,

analysis

flavonoids,

steroids,

soluble

phenols,

carbohydrates,

content,

anthocyanidins

Minerals such as Ca, K, P, Na was performed using

The

overall

phytochemical

standard method employed by Horowitz[15]. Fe

much

more

flavonol

etc.

analysis

for

were quantified using method suggested AOAC

reporting its anti-oxidative potency. In view of

(1975)[16]. Carbohydrates were quantified by the

these potential therapeutical aspects, the aim of

method of Pons et al.[17]. Total Fatty composition

this present study is to determine the four

was determined using anthrone method of Blight

phytoconstituents possessing antioxidant potency

and Dyer[18]. The Extraction yield also determined

and its radical scavenging capacity. The overall

[13].

evalauation

is

meaningful
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study deals with the analysis of quantification of

Quantitative analysis of antioxidants
Total phenolic content (TPC) was determined by

Results

employing Folin–Ciocalteu reagent as per Kim et

Phyto-chemical evaluation

al.[12]. Total flavonoid content (TFC) was measured

Qualitative analysis
Qualitative analysis of phyto-chemicals indicated

flavonols (TF) in the plant extracts were estimated

the presence of Alkaloids, Flavoinds, Phenols,

as per the method employed by Kumaran and

Carbohydrates, Proteins, Lignins, Steroids and

Karunakaran[20].

total

saponins. However, Indoles, Leucoanthocyanins

by

and Terpinoids were absent (Table 1). Table 1.

method

Qualitative analysis of phytochemicals of the

standard

Determination

proanthocyanidins
employing

assay[19].

colorimetric

(TPA)

standard

was

of
carried

calorimetric

reported by Sun et al.[21].

extract

Invitro Antioxidant assays

Phytochemical test Occurance [Present (+)/Absent (-)]
Alkaloids
+++
Flavonoids
+++
Indoles
Leucoanthocyanins
Steroids
+
Carbohydrates
++
Phenols
+++
Proteins
++
Lignins
++
Saponins
+
Terpinoids
-

The scavenging activity of DPPH was assessed by
scavenging

of

2,

2-diphenyl-1-picrylhydrazyl

radicals by employing the method of BrandWilliams

et

al.,[22].

phosphomolybdenum

Reduction

was

of

calculated

to

determine the total antioxidant capacity (TAC) by

Page 222

adapting the method of Umamaheswari and
Chatterjee[23].

ABTS

(Azino-bis

ethylbanzthiazoline-6-sulphonic

acid)

(3radicals

scavenging activity was evaluated by following
the standard Protocol followed by Re R et al. [24]

(“+” indicates presence; “-“ indicates absence;
“+”indicates low, “++”indicates moderate;
“+++”indicates high)
Quantitative analysis
Quantities of different phyto-constituents such as

All the chemicals used for assays are of Grade 1
(AR) quality purchased from Bros Scientifics,
Tirupati, Andhra Pradesh.

soluble

Starch,

Crude

fibre,

Proteins, Total Fatty composition, Moisture, Ash
are,

Statistical analysis

carbohydrates,

439.33±2.52,

245.67±11.50,

7.33±0.21,

93.33±4.04, 18.67±3.06, 904.00±7.21 and 46.33±3.79

The entire work was carried in triplicates. The
results graphically represented using ORIGIN 7

g Kg-1 respectively. Extraction yield was 23.90±3.77
g (Table 2).

software (Software Inc., San Diego, CA, USA).
Entire

data

was

statistically

analyzed

to

its

Table 2: Chemicals composition of the extract

standard Ascorbic acid values using paired t-test
and the correlation between antioxidant assays

Chemical
Composition

and TPC, TFC, TF and TPA was calculated using

Quantity
(g kg-1)

SC

Starch

439.33 245.67
±
±
2.52 11.50

Crude
Fibre Proteins
7.33
93.33
±
±
0.21
4.04

Total Fatty
composition
18.67
±
3.06

E. Y
(g)
904.00 46.33 23.90
±
±
±
7.21
3.79 3.77

Moisture Ash

data analysis tool pack in Microsoft excel 2007.
Results were considered statistically significant at P

(All the values are the means of replicates (n=3);

<0.05.

values after “±” indicates the Standard Deviation
between

replicates

(SD),SC

–

Soluble

Carbohydrates, EY – Extraction Yield)
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Total

using

activity was increased with increase in the

Ca, K, P, Na and Fe in the quantity of 5.63±0.39,

concentration of the extract. The lowest DPPH

1.89±0.10, 1.44±0.06, 0.40±0.06 and 0.13±0.03 g/kg

activity has exerted at 25µg/ml concentration

respectively (Table 3).

(13.00±1.00) and the highest activity has exerted
at 250µg/ml (86.00±2.00). The TAC also increased

Table 3: Mineral composition of the extract
Mineral
Quantity
(g/kg)

Ca
5.63 ±
0.39

K
1.89 ±
0.10

P
1.44 ±
0.06

Na
0.40 ±
0.06

Fe
0.13 ±
0.03

with increase in the extract concentration. The
lowest TAC observed at 25µg/ml concentration
(12.00±1.00) and the highest TAC has observed at

(All the values are the means of replicates (n=3);

250µg/ml (81.67±1.53) (Figure 3). ABTS scavenging

values after “±” indicates the Standard Deviation

activity also had the concentration dependency

between replicates (SD))

as DPPH increase in the concentration increased
the radical scavenging capacity. The lowest ABTS

Quantitative analysis of antioxidants

activity has exerted at 25µg/ml concentration

The quantities of anti-oxidants of extract are as

(16.67±0.58) and the highest activity has exerted

follows: Total Phenolic Content (TPC, Gallic Acid

at 250µg/ml (42.00±2.65).

Equivalent) 135.69±1.53 mg/g; Total Flavonoid

The radical scavenging pattern observed by the

Content

Quercetin

ascorbic acid is as same as the aqueous extract

Equivalent); Total Flavanols 145.58±9.75 mg /g (TF,

of C. beddomei male cone. The activity was

Catechin Equivalent); Total Proanthocyanidines

increased with the increase in the concentration

48.66±1.80 mg/g (TPA, Catechin Equivalent) and

of the ascorbic acid. The lowest DPPH activity has

Extraction yield of the aqueous extract of C.

exerted at 25µg/ml concentration (21.00±1.00)

beddomei 15.60±1.58 g (Table 4).

and the highest activity was exerted at 250µg/ml

Table 4. Quantitative estimation of Phyto-

(98.67±0.58). The lowest TAC observed at 25µg/ml

constituents of Aqueous extracts of C. beddomei

concentration (16.67±0.58) and the highest TAC

Male cone.

was observed at 250µg/ml (92.67±0.58) (Figure 4).

(TFC

311.39±6.09

Assay
TPC
TFC
TF

mg/g,

Quantity
135.69±1.53
311.39±6.09
145.58±9.75

TPA
48.66±1.80
EY
15.60±1.58
Values are the means ± SD (n=3); values are

The values at all the concentration showed
significant variation (p≤0. 01) when compared
with the standard ascorbic acid except for TAC at
25µ/mg concentration. The lowest ABTS activity
was

exerted

at

25µg/ml

concentration

(18.33±0.58) and the highest activity was exerted

expressed to their respective standards. TPC- mg

at 250µg/ml (91.33±1.15).

of GA/g of dry extract; TFC- mg of R/g of dry

IC50 values of DPPH, TAC and ABTS of the aqueous

extract; TF- mg of QU/g of dry extract; TPA- mg of

extract

CA/g of dry extract; EY- g.

66.06±26.64

In-vitro antioxidant assays:

82.13±77.55 µg/ml respectively. The IC50 values of

The DPPH free radical scavenging activity of the

DPPH, TAC and ABTS of extract were significantly

aqueous extract of C. beddomei male cone was

varied

in a concentration dependent manner, the

standard ascorbic acid (Figure 5).

of

C.

beddomei

µg/ml,

(p≤0.01)

male

87.46±37.86

when

cone
µg/ml

compared

are
and

with

Covered in Scopus & Embase, Elsevier
Int. J. Drug Dev. & Res., April - June 2014, 6 (2): 220-227
© 2014 Mahendra Nath Mitta et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted
noncommercial use, provided the original work is properly cited.

the

Page 223

Mahendra Nath Mitta et al; Phyto-Chemical Evaluation and Anti-oxidant potentiality of Cycas beddomei Dyer Male cone
aqueous Extract

The mineral composition of the extracts showed

with TF (R2=0.30) (p≤0.01). TAC showed strong

90

D P P H : y = 1 3 .8 4 x - 9 .8 ; R ² = 0 .8 9 8
T A C : y = 5 .5 7 1 x + 5 .0 ;
R ² = 0 .9 5 0
A B T S : y = 1 1 .6 9 x - 1 .8 2 ; R ² = 0 .8 4 2

% of Radical Scavenging

80

positive correlation with its TPC, TFC, TF and TPA

70

with significant R2 values (0.99, 0.91 and 0.99)

60
50

(p≤0.001)

40

whereas

it

has

a

weak

positive

30

correlation with TF (R2=0.53) (p≤0.01). ABTS showed

20
10

50

100

150

200

250

C o n c e n tr a tio n o f th e A q u e o u s E x tr a c t ( µ g /m l)

strong positive correlation with its TPC, TFC, TF and
TPA with significant R2 values (0.94, 0.99 and 0.96)

Figure 3: Antioxidant activity exerted by Aqueous
extract of C. beddomei Male cone

has

a

weak

positive

equation/solvent

extract;

R2

values

are

represented as correlation coefficient (Table 5).

60

40

0

50

100

150

200

250

C o n c e n tr a tio n o f th e A s c o r b ic a c id (µ g /m l)

Table 5: Correlation between IC 50 Values of
Antioxidant Activities and Phytoconstituents of C.
beddomei Male cone.

Figure 4: Antioxidant activity exerted by Ascorbic
Acid
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DPPH

TAC

ABTS

TPC

0.98***

0.99***

0.94***

TFC

0.98***

0.91***

0.99***

90

TF

0.30**

0.53**

0.15**

80

TPA

0.99**

0.99***

0.96***

the

level

of

70

*Indicates

significance

when

60
DPPH
TAC
ABTS

50
40

compared using paired t-test. *= (p≤0.05); **=
(p≤0.01); ***= (p≤0.001)

30

The results of the IC50 indicated that the aqueous

20

extract of C. beddomei male cone exert anti-

10
0

Aqueous

oxidant capacity, it is highly anti-oxidative in

Ascorbic acid

nature
Fig 5: Anti-oxidant effect (IC50) on DPPH, TAC and
ABTS of Aqueous extract of C. beddomei Male
cone.

(Figure

between

3).

The

antioxidant

significant
activities

correlation

and

phyto-

constituents strongly indicates that the reason
behind the antioxidant activities exerted by the

Correlation studies in between antioxidants of the

aqueous extract of C. beddomei male cone is the

aqeous extract and the antioxidant capacity of

presence phyto-constituents (Table 4).

the extract
The radical scavenging activities (IC50 values) of
the aqueous extract of C. beddomei male cone

Discussion

and TFC, TPC, TF and TPA values has been

Cycas beddomei have been strictly governed by

correlated.

positive

the CITES and is legally by schedule 6 of Indian

correlation with its TPC, TFC, TF and TPA with

wildlife protection Act 1972. Rao et al.[4] made

significant R2 values (0.98, 0.98 and 0.99) (p≤0.01,

assessment and commented on conservation

0.001) whereas it has a weak positive correlation

status done and analyzed C. beddomei to be

DPPH

showed

strong
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% of Radical Scavenging

it

80

20

IC50 Values

whereas

correlation with TF (R2=0.15) (p≤0.01). Y= Fitted

D P P H : y = 1 4 .2 2 x + 4 .9 7 7 ; R ² = 0 .9 5 5
TAC :
y = 1 7 .4 7 x - 8 .5 5 5 ; R ² = 0 .8 8 4
A B T S : y = 1 4 .6 9 x - 6 .0 4 4 ; R ² = 0 .9 1 0

100

(p≤0.001)

aqueous extract is more than the inorganic

Criterion B.

extracts of the same male cone[11].

Phytochemicals protect against oxidative stress,

This is a first approach to employ all the

which in term helps in maintaining the balance

compounds together with appropriate statistical

between

technique to differentiate between Antioxidants.

oxidants

and

anti-oxidants.

Other

organic extracts of C. beddomei male cones

In

proved to be rich in phenols and flavonoids[11].

antioxidant potency of different extracts of male

Previous works reported its phenolic studies,

cone. In this investigation, we tested the aqueous

chemical analysis of biflavonoid[25], Reproductive

extracts which showed the potent antioxidant

ecology[3],

studies[27],

activities than the other solvent systems. The anti

Chetty and Rao[28] claimed that Hill habitation

radical potency of the aqueous extract can be

ecosystem

high

compared to the anti radical potency of standard

phenolic

Ascorbic acid. Here, we correlated both the

contents

AFLP

studies[26],

might
and

be

GC-MS

associated

greater

number

with
of

compounds[29].
These

our

previous

antioxidants

flavonoids,

their

investigated

radical

the

scavenging

capacity and found that the presence of Phenols,

Proanthocyanadins proved to be antioxidant in

flavonoids, flavonols and anthocyanidines are the

nature[9,10,30]. The present investigation proves

reason behind its radical scavenging potency.

of

various

flavonols

with

we

and

presence

Polyphenols,

study

phytochemicals

and

quantified its mineral, chemical compositions. The
present results also proved the presence of all

Conclusion

(Flavonoids,

This study is a preliminary investigation considering

Polyphenols, flavonols and Proanthocyanadins) in

anti radical potentiality of the male cone aqueous

the aqueous extracts of the male cones which

extract of Cycas beddomei. And the work also

indicates its antioxidative potentiality. As the

covers

safety limits of natural antioxidants are mostly not

investigation of the aqueous extracts. Antioxidants

known, but they are hardly safer than synthetic

such

antioxidants[31]. Radical scavenging activities are

anthocyanidines were quantified. Together with

very important to prevent the deleterious role of

the support of statistical data evaluation, the

free radical. So, here we had made an attempt to

results predicted promising constituents which

test its in-vitro anti-oxidative potentiality through

embrace a considerable range of antioxidant

radical scavenging assays and found the positive

potency. With this study we conclude that the

results i.e., the aqueous extract is highly anti-

aqueous extract of the C. beddomie male cones

oxidative

as the bio-source of the antioxidants and acts as

antioxidative

phytochemicals

and

acting as radical

scavenger.

all

as

the

Phenols,

possible

flavanoids,

phytochemical

flavonols

and

Radical scavenging capacity was increased with

highly potent radical scavenger.

the increase in the concentration of the extract

High

for all the anti-radical tests. The IC50 values of the

flavonols,

assays

scavenging

antioxidant potentiality have a great need to

capacity. The radical scavenging capacity of the

conserve and multiply the population for the

also

proved

its

radical

bioavailability

of

phenolics,

proanthocyanidins

flavonoids,

which

confer
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Endangered (not critically endangered) in IUCN

multiple benefits from these constituents of the

8)

Rao LN.

Cycas beddomei Dyer. Proc Indian

academy sci 1974; b:59-67.

coning episode of cycas beddomei.
9)

Niciforovic N, Mihailovic V, Maskovic P, Solijic S,
stojkovac A, Muratspahic DP. Antioxidant activity

Acknowledgements

of selected plant species: potential new sources

The authors are indebted to Scientific staff of
Seshachalam Biosphere laboratory and to Andhra
Pradesh Forest Department officials, Tirupati Circle,
Andhra Pradesh for their support.

of natural antioxidants. Food Chem Toxicol 2010;
48:125-3130.
10) Ogunleye DS, Ibitoye SF. Studies of microbial
activity and chemical constituents of Ximenia
americana. Trop J Pharm Res 2003; 2:239 -241.

Ethical issues and competing interests

chetty K. Antioxidant activity and its correlation

None to be declared.

of different solvent extracts of male cones of
cycas

beddomei

Dyer.

endemic

taxa

to

seshachalam biosphere reserve . Int j pharm bio

References

sci 2013; 4:1394 -1403.
12) Kim DO, Jeong SW, Lee CY. Antioxidant capacity

1)

Dyer WT. Trans Linn Soc London. Bot 1883; 2:85.

2)

Rao BRP. Cycas beddomei. In: IUCN 2013. IUCN

of phenolic phytochemicals from various cultivars

Red List of Threatened species. Version 2013.1

of plums. Food Chem 2003; 81:321–326.
13) Kokate

2010.

Page 226

3)

Gokhale

SB.

1999.

beddomei

Dyer

(Cycadaceae),

an

14) KR

Khandelwal.

Practical

Pharmacognosy,

southern Eastern Ghats. Curr Sci 2010; 99:1833-

Techniques and Experiments. 12th edition, Nirali

1840.

prakashan, 2004.
A

15) Horowitz W. Official methods of analysis of AOAC

Reassessment of the Conservation Status of

International, AOAC, international , Gaithersburg,

cycas

MD, USA, 2000.

Rao

BRP,

Babu

MVS,

beddomei

Dyer

Donaldson

J.

(Cycadaceae),

an

16) AOAC. Official methods of analysis, Washington
DC, USA. 1975.
17) Pons A, Roca P, Anguilo C, Garcia FJ, Alemany

Encephalartos 2010; 102:19-24.
Jain SK, Sastry ARK. Threatened plants of India A

M, Palou A. A method for the simultaneous

State of the Art Report, Botanical Survey of India,

determinations

Howrah . Man and Biosphere committee, DST,

glycerol in biological samples with the anthrone

New Delhi, 1980; 40.

reagent. J Biochem Biophys Methods 1981; 4:227-

Nayar MP, Sastry ARK. (Eds.) Red Data Book of

231..

Indian Plants, 1, Botanical Survey of India,

Selvam

ABD.

of

total

carbohydrate

and

18) Blight EG, Dyer WJ. A rapid method of total lipid
extraction and purification. Can J Biochem

Calcutta. 1987; 359.
7)

and

Cycas

Pradesh, India, and comments on its CITES status.

6)

AP

Pharmacognosy. Nirali Prakashan, Edition XII,

Endemic of the Tirupati – Kadapa hills, Andhra

5)

Purohit

Raju AJS, Jonathan KH. Reproductive ecology of

endemic and critically endangered species of

4)

CK,

Cycas

beddomei

Dyer.

physiol 1959; 37:911-917.

Plants.

19) Yong SP, Soon TJ, Seong GK, Buk GH, Patricia AA,

Botanical Survey of India. Ministry of Environment

Fernando T. Antioxidants and protein in ethylene

and Forest 2012; 49.

treated kiwi fruits. Food Chem 2008; 107:640–648.

Pharmacognosy

of

Negative

Listed

Covered in Scopus & Embase, Elsevier
Int. J. Drug Dev. & Res., April - June 2014, 6 (2): 220-227
© 2014 Mahendra Nath Mitta et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted
noncommercial use, provided the original work is properly cited.

Full Length Original Research Paper

11) Mahendra Nath M., Santosh Ch. and Madhava

seed extracts of Syzygium fruticosum Roxb.

activities of methanol extracts of Phyllanthus

growing in Rajshahi, Bangladesh. BMC Comp Alt

species from India. Food Sci Tech 2007; 40:344–

Med. 2013, 13:142.

352.

31) Pokorny P. Are natural antioxidants better – and

21) Sun JS, Tsuang YW, Chen IJ, Huang WC, Hang YS,
Lu FJ. An ultra-weak chemiluminescence study

safer –than synthetic antioxidants?. Eur J Lipid Sci
Technol 2007; 109:629–642.

on oxidative stress in rabbits following acute
Article History: ------------------------

thermal injury. Burns 1998; 24:225–231.
22) Brand-Williams W, Cuvelier ME, Berset C. Use of a
free radical method to evaluate antioxidant
activity.

Lebensmittel-Wissenschaft

und-Tech

Date of Submission: 16-09-2013
Date of Acceptance: 29-09-2013
Conflict of Interest: NIL
Source of Support: NONE

1995; 28:25–30.
23) Umamaheswari

M,

Chatterjee

TK.

In

Vitro Antioxidant Activities of the Fractions of
Coccinia Grandis L. Leaf Extract. Afr J Trad Comp
Alt Med 2008; 1:61–73.
24) Re R, Pellegrini N, Proteggente A, Pannala A,
Yang M, Rice-Evans C.
applying an

improved

Antioxidant activity
ABTS

radical

cation

decolorisation assay. Free Rad Bio Med 1999;
26:1231–1237.
25) Das B, Mahender G, Koteswararao Y, Prabhakar
A,

Jagadeesh

B.

Biflavonoids

from

Cycas

beddomei. Chem Pharm Bull 2005; 53:135-136.
26) Radha P, Singh R. Amplified fragment length
polymorphism (AFLP) studies on Indian Cycas
species. Afr J Biotech 2011; 10:6381-6386.
27) Kumar NR, Reddy JS, Gopikrishna G, Solomon KA.
GC-MS determination of bioactive constituents of
Cycas beddomei cones. Int J Pharm Bio Sci 2012;
3:344-350.
28) Chetty KM, Rao KN. Endemic plants of Tirumala
hills in Chittoor district of Andhra Pradesh.
Vegetos 1990; 3:12-15.
29) Sreeramulu

D,

Reddy

CVK,

Chauhan

A,

Balakrishna N, Raghunath M. Natural Antioxidant
Activity of Commonly Consumed Plant Foods in
India: Effect of Domestic Processing Oxidative
Medicine

and

Cellular

Longevity.

Hindawi

Publishing Corporation 2013; 1-12.
30) Shafiqul Islam S, Nasrin S, Khan MA, Hossain ASMs,
Islam F, Khandokhar P et al.,. Evaluation of
antioxidant and anticancer properties of the

Covered in Scopus & Embase, Elsevier
Int. J. Drug Dev. & Res., April - June 2014, 6 (2): 220-227
© 2014 Mahendra Nath Mitta et al, publisher and licensee IYPF. This is an Open Access article which permits unrestricted
noncommercial use, provided the original work is properly cited.

Page 227

Mahendra Nath Mitta et al; Phyto-Chemical Evaluation and Anti-oxidant potentiality of Cycas beddomei Dyer Male cone
aqueous Extract

20) Kumaran A, Karunakaran RJ. In vitro antioxidant

