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ABSTRACT

In the present study, antioxidant activity and antibacterial activity leaf and stem extracts of Coscinium fenestratum was investigated. To assess the
antioxidant activity, methanolic leaf and stem extracts were used. Free radical scavenging activity was evaluated using 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulphonic acid) or ABTS. For antimicrobial activity, aqueous, acetone, ethanol and
methanloic extracts of stem and leaf extracts were tested for its potent antimicrobial activity against Staphylococcus aureus, Escherichia coli,
Pseudomonas aeruginosa and Bacillus subtilis. Total content of phenol and flavonoid was quantitatively estimated in leaf and stem extracts of
Coscinium fenestratum. Total phenoilc content in the stem and leaf was found to be 8.35+0.56 and 3.35+0.67 mg GAE/g extract, While the total
flavonoid content in the stem and leaf were found to be 12.8+0.88 and 3.2+0.78 mg QE/g extract respectively. Among the different extracts,
methanolic stem extract showed moderate activity against E.Coli (17+0.33),P.aeruginosa (12+0.20), B.subtilis (13+0.45). Methanol leaf extract had
maximum activity against S.aureus(6.4+0.67) and lowest against B.subtilis (3.9+0.58) respectively.
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INTRODUCTION

Reactive oxygen species (ROS) are class of highly reactive molecules
derived from the metabolism of oxygen. Rapid production of free
radicals may lead to oxidative damage to biomolecules and results in
disorders such as degenerative disorders, cancer, diabetes, neural
disorders and ageing [7, 21] . These free radicals occur in the body
during an imbalance between ROS and antioxidants. Many medicinal
plants have large amount of antioxidants such as Vitamin C, Vitamin
E, polyphenols etc. Natural antioxidants increase the antioxidant
capacity of the plasma and reduce the risk of certain diseases like
heart, cancer [16] .There are many synthetic antioxidants but they
have side effects [8] , hence there is a need for more potent, less
toxic antioxidants. It has been found that plants having polyphenolic
compounds such as flavonoids possess antioxidant activity
[6].Polyphenols have antioxidative properties which is due to their
high reactivity as hydrogen donor or electron donor which stabilize
and delocalize the unpaired electron [20].

Medicinal plants are rich sources of antimicrobial agents. Many
infectious diseases have been known to be treated with herbal
extracts. The clinical efficacy of many existing antibiotics is being
threatened by the emergence of multidrug-resistant
pathogens2Although many plant species have been tested for
antimicrobial properties, the majority of them have not been
sufficiently evaluated [1] . As an alternate source to the existing
antibiotics, there is an urgent need to discover new antimicrobial
compounds from various medicinal plants which can be used to treat
many infectious diseases.

Coscinium fenestratum (Gaertn.)Colebr commonly known as tree
turmeric [24] is a dioecious woody liana belonging to the family
Menispermaceae[19]. The active chemical ingredient of this plant is
reported to be berberine. It is a natural isoquinoline alkaloid having
wide variety of pharmacological activities [15]. Berberine is present
in both vegetative and reproductive parts, indicating the synthesis of
berberine in all parts of the plant. The plant extracts have been
shown to have antimicrobial effect [11] and have been used in the
ayurveda and siddha medicine [17]. The in vitro antioxidant activity
of methanolic stem extract was studied by [22]. Although earlier
reports shows the antimicrobial and antioxidant potential only the
stem extract of Cfenestratum, there has been no report regarding
the leaf extract. Hence in the present study we have studied the

antimicrobial and antioxidant activity of leaf and stem extracts of
Coscinium fenestratum.

MATERIALS AND METHODS
Chemicals

1,1-diphenyl-2-picryl-hydrazyl (DPPH), ascorbic acid were
purchased from Sigma chemicals Co.(St.Louis,USA). Gallic acid, Folin
Ciocalteu reagent, Quercitin were purchased from Merck
Co(Germany). All other chemicals and reagents used in the study
were of analytical grade.

Collection of plant material

The stem and the leaves of C. fenestratum obtained from the foot
hills of Western Ghats of Karnataka were used for the
investigation.The plant was authenticated by Dr.G.K Bhat, a well
known taxonomist from Udupi, Karnataka, India.The material was
brought to the laboratory and air dried at room temperature
(25#%2°C). The dried samples were powdered using grinder mill and
stored in desiccators.Herbarium samples have been deposited in the
dept. of Botany, St. Aloysius College, Mangalore, Karnataka.

Preparation of Plant extracts

About 50grams of stem and leaf powder of Coscinium fenestratum
was placed in soxhlet extractor separately. It was extracted with
methanol for approximately 72 hours. After this extraction period
the solvent collected from the extractor was evaporated using flash
evaporator. The concentrated residue obtained which contains the
plant extract was further concentrated by placing it in an incubator
at 37°C for 24hours and then stored in desiccator for subsequent
experiments.

Antioxidant activity

Preparation of Coscinium fenestratum leaf and stem stock
solution

Coscinium fenestratum leaf and stem stock solutions were prepared
in methanol at a concentration of 1000pug/ml (1mg/ml). From the
stock solution various concentrations viz2,4, 8,16,32,64,128,256,512
and 1000ug/ml were prepared in methanol and used for antioxidant
studies.
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DPPH Assay

The free radical scavenging activity of the stem extract was
measured using 1,1-diphenyl-2-picryl-hydrazyl (DPPH) as described
by 4 Briefly, to 1ml of different concentrations of methanolic stem
and leaf extract, 1ml of DPPH 0.1mM was added. The mixture was
mixed and left to stand for 30min in the dark and the absorbance
was recorded at 517nm. An equal amount of DPPH and Methanol
served as control.The experiment was done in triplicate. Ascorbic
acid was used as standard control. The percentage scavenging was
calculated using the following formula,

DPPH Scavenging effect (OA))=[ (Acontrol'Asample / Acontrol) X 100]
ABTS radical scavenging

The ABTS radical scavenging assay of stem extract was carried out
using the standard protocol described by 8 with slight
modifications. Briefly, stock solutions of ABTS (7mM) and potassium
persulfate (140mM) in water were prepared, and mixed together to
a final concentration of 2.45mM potassium persulfate. This mixture
was left to react overnight (12-14hrs) in the dark, at room
temperature. The solution was diluted with methanol to an
absorbance of 0.70+0.02 at 734nm. To 20ul of the various
concentrations (2-1000pg/ml) of test compound, 2.0ml of diluted
ABTS solution added and the absorbance was taken after 6min. For
the control, methanol was used instead of the test compound.
Ascorbic acid was used as standard.

Total Phenolic Content (TPC)

The total phenolic compounds in the stem extract and leaf extracts
were determined by Folin-Ciocalteu’s method described by !2.
Briefly, 0.1ml of methanolic extracts, 2ml of 2% (w/v) sodium
carbonate solution was added and vortexed vigorously. After 5min,
0.1ml of 50% Folin-Ciocalteu’s reagent was added and incubated for
30mins; absorbance was measured at 750nm against blank. The
same procedure was followed for the standard solution of gallic acid.
The total phenolic content in the extract were expressed as mg of
gallic acid equivalent(GAEs) per g of extract (GA mg/g).

Total Flavonoid (TF)

Total flavonoid content was measured by Aluminium chloride
colorimetric assay as described by [5]. The extract (0.5ml of
1:10g/ml) in methanol was mixed with 1.5ml of methanol, 0.1ml of
10% aluminium chloride, 0.1ml of 1M potassium acetate and 2.8ml
of distilled water. After 30min of incubation, the absorbance was
measured at 415nm with UV/Visible spectrophotometer. Quercetin
was used as standard and the flavonoid content is expressed in
terms of mg of quercitin equivalents (QE) per g of extract.

Antibacterial Assay
Extraction of plant material

Aqueous extract of stem and leaf was prepared by adding 15g in
100ml distilled water separately, boiled for 1hr on low heat and
filtered through muslin cloth and evaporated to dryness using rotary
flash evaporator. The methanolic extracts were separately prepared
by adding 15g of stem and leaf powder to 100ml methanol in screw
capped bottles, shaked at 200-300rpm on a horizontal shaker. After
48hrs, it was filtered , evaporated to dryness in rotary evaporator
[10]. Dried extracts were stored in labeled sterile screw capped
bottles at 4°C and later used in vitro study.

Bacterial strains

Standard bacterial cultures like Staphylococcus aureus (MTCC 96),
Escheriachia.Coli (MTCC 739), Pseudomonas aeruginosa (MTCC 424),
Bacillus  subtilis (MTCC 441) were procured from IMTECH,
Chandigarh, India and used in the present study. The bacteria
rejuvenated in Nutrient broth (Hi-media) at 37°C for 18 h and then
stocked at 4°C in Nutrient Agar. Subcultures were prepared from the
stock for bioassay. The bacterial culture was inoculated into sterile
nutrient broth and incubated at 37°C for 2h until the culture attained
a turbidity of 0.5 McFarland units [13].

Antibacterial assay
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The nutrient agar plates were prepared and were inoculated with
100ul of the inoculums (1x108Cfu/ml).The aqueous and methanol
extracts were prepared in their respective solvents and the sterile
blotting paper disc (0.7 mm Hi-Media) was saturated with 50pl of
the test compound. The prepared disc was dried and was introduced
on the upper layer of the seeded agar plate. Streptomycin 10
mcg/disc (Hi-Media) was used as positive control while disc soaked
in sterile distilled water and methanol solvent were used as negative
control. The plates were incubated for 24 h at 37°C. The antibacterial
activity was evaluated for 5 mg/disc and diameter of inhibition
zones were measured. Experiment was carried out in triplicate and
the averages diameter of zone of inhibition was recorded.

Statistical analysis

antioxidant activity, total phenolic content, and flavonoid content
are expressed as the meantStandard Error of Mean
(S.E.M).Statistical analysis was carried out with GraphPad InStat
version 3.0 using ANOVA (p<0.05 is considered significant).

Results and Discussion

The free radical scavenging activity of Coscinium fenestratum was
studied by its ability to reduce the DPPH, a stable free radical. The
DPPH inhibition of leaf and stem extracts are shown in Fig.1. In
DPPH assay, the methanolic stem extract showed more antioxidant
activity when compared to methnolic leaf extract. DPPH scavenging
activity was ranging from 4.7£0.67% to 71.3+0.36% in the case of
methanolic stem extract, whereas in the case of leaf it was 4.6+1.2%
to 49+0.88%. In case of methanolic stem extract, the highest
scavenging activity was found at a concentration 256pg/ml and the
lowest was found at a concentration of 2ug/ml. The leaf extract
showed maximum scavenging activity at a concentration of
512pg/ml and minimum was at 2pg/ml. The reduction in the
number of DPPH molecule can be correlated with the available
number of hydroxyl groups. Hence the significant scavenging activity
may be due to the presence of hydroxyl groups present in the
extracts.
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Figure 1:DPPH radical scavenging activity of different
concentrations of C.fenestratum leaf, stem extracts and ascorbic
acid.

In the ABTS assay, the maximum scavenging activity was seen at a
concentration of 1000ug/ml and lowest was at 2pg/ml. the
scavenging activity was ranging from 9.3+0.56% to 69.3+1.76% in
case of stem extract and the leaf extract it was ranging from
3.6+0.27% to 46.3+0.88% (Fig.2.). This wide range of antioxidant
activity may be attributed to the wide variety of bioactive
compounds like phenolics, flavonoids, tannins etc. present in the
plant. In both the antioxidant assays the extract showed efficient
activity as compared to standard ascorbic acid.
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Figure 2: Scavenging activity of different concentrations of

C.fenestratumstem,leaf extracts and Ascorbic acid in ABTS
radical scavenging.

219



Goveas et al.

The antioxidant activity of the extracts might be due to the presence
of phenolic compounds [23]. In this study, the total phenolic content
(TPC) was determined using the Folin-Ciocalteau method, using
gallic acid as standard. The stem methanolic extract of C.fenestratum
contained large amount of phenolics18.35+0.56mg GAE/g extract
when compared to leaf 9.35+0.67mg GAE /g extract (Fig.3).

Flavonoids are responsible for the antioxidant properties of the
medicinal plants. The antioxidative property of flavonoids may be
due to different mechanism like scavenging of free radicals,
chelation of metal ions [3]. The flavonoids also contain broad
spectrum of biological activity [14]. The highest amount of flavonoid
was found in the stem 12.8+0.88 mg QE/g extract and in the leaf
extract of C.fenestratum it was found to be 3.2+0.78mg QE/g extract
(Fig.4). These results indicate that the flavonoid and phenolics are
responsible for the free radical scavenging activity of C.fenestratum.
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Figure 3 & 4:Total Phenolic content and Total Flavonoid content
Antibacterial activity

The antibacterial activity of aqueous and methanolic extracts of leaf
and stem of C.fenestratum was assayed in vitro by agar disc diffusion
method against four different bacterial strains. The methanolic
extract had greater antibiotic activity when compared to aqueous
extract. The methanol extract of stem showed maximum
antibacterial activity against E.coli (17+0.33mm) whereas the
methanolic leaf extract had maximum zone of inhibition for S.aureus
(6.4+0.67mm) (Fig.5). In the aqueous extracts of leaf and stem of
C.fenestratum, both extracts exhibited greater antibiotic activity
(11£0.3mm and 6.4+0.45mm) against B.subtilis. The significant
antibacterial activity of the plant extracts was compared with the
standard antibiotic, streptomycin (10mcg/disc).These results
indicate that the Cfenestratum plant can be used for developing
antimicrobials which can act against various bacterial strains.

Antibacterial activity of leaf and stem extracts
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Figure 5:Antibacterial activity of stem extract of C.fenestratum
against different bacterial strainss. Values are mean inhibition
zone (mm) * S.Dof three replicates

The herbal based phytomedicine have large therapeutic applications
since they can have less side effects when compared with synthetic
antimicrobials °. Although earlier reports show the in vitro free
radical scavenging activity and antibacterial activity of methanolic
stem extract there has been no report on the leaf extract of
C.fenestratum .In our studies we have found that both leaf and stem
has antioxidant and antibacterial activity which can be comparable.
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