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Abstract—Drugs derived from plant are gaining interest
because of fewer adverse effect, inexpensiveness and acceptance
due to long of history use. We have attempted to evaluate
antioxidant, antibacterial and antifungal effect of in vivo plant
sample ethanol extract of Satyrium nepalense. The antioxidant
activity of in vivo tubers extract of different dilution (0.5-10mg/l)
was determined and compared by using DPPH (2,2-diphenyl-1picrylhydrazyl) method. Concentrated tuber extract had
maximum free radical scavenging activities. To determine
antibacterial potential, extracts at different concentration(20,
40mg/ml) was assessed against three gram positive and three gram
negative bacteria, where the tested sample expressed broad
spectrum activity against both strains, higher being against gram
positive followed by gram negative bacteria. Antifungal activities
of extracts of different dose (20, 40mg/ml) were too examined
against Aspergillus flavus and Fusarium oxysporum, where extract
was effective against both fungi.
Index Terms—Antioxidant, Antibacterial, Antioxidant, Tubers,
Satyrium nepalense.

I. INTRODUCTION
In India, medicinal plants, especially orchids are well known
for its therapeutic aids and widely used by the people either
directly as folk remedies or indirectly by the pharmaceutical
companies for the preparation of modern medicine (Srinivasan
et al. 2001). Many orchids are used in traditional system of
medicine for curing several ailments including microbial
infection (Sahaya et al. 2012). Today's, interest regarding
extraction of drugs from the plant goes on increasing. Medicinal
plant’s extract has a great potential for the making of new antiinfectious agents (Machado et al. 2005). Because of disease
treating efficiency is retained within living system, they are
more biological friendliness than totally synthetic molecules
(Minhajur et al. 2011). According to National Health Experts,
2000 medicinal plants in India are being used for preparing
medicines and use them to treat several aiments (Srinivasan et
al. 2001). According to the World Health Organization, about
80% of the world’s populations rely on herbal based alternative
systems of medicine (Mazid et al. 2012).

Satyrium nepalense, is an endangered, medicinal, terrestrial
tuberous herb of the family Orchidaceae locally known as
‘Salam misiri’ (Jalal et al. 2008). Decoction made from its
tubers, root and stems are used as food supplements since
ancient time (Jalal et al. 2008). It has an excellent remedial
properties to cure diarrhea, dysentery, fever and malaria (Rao
2004; Mahendran and Bai 2009; Joshi et al. 2009; Saklani et al.
2011). Extract of plant is supposed to have aphrodisiac and antiinflammatory properties (Mishra et al. 2012). Preliminary study
of Mishra and Saklani (2012) has shown its antibacterial role
against Staphylococcus mutans, Pseudomonas aeruginosa,
Staphylococcus aurens and Klebsiellla pneumonia.
The present study describes the screening of medicinally
important orchid, S. nepalense for the evaluation of its
antioxidant, antibacterial and antifungal activities in ethanolic
extract of plant samples.
II. MATERIALS AND METHODS
A. Plant Material
In vivo tubers of Satyrium nepalense were collected from
Dhanaulti, Uttarakhand, India (Latitude: 78°12ˈ02.82ʺE,
Longitude: 30°25ˈ42.91ʺN, Altitude: 2378m) during the first
week of September 2012. The botanical identity of the plants
was authenticated at the Botanical Survey of India, Dehradun,
Uttarakhand and the herbarium specimen of one of the collected
plants was deposited in the University of Delhi herbarium
(Voucher specimen no.13741, 13742).
B. Preparation of Ethanolic Crude Plant Extracts
Tubers were dried for 48 hr in an oven maintained at 50°C.
These were then pulverized in liquid nitrogen. The powdered
100 and 200 mg of each sample was incubated individually for
12 hr in 5 ml of ethanol contained in 50 ml falcon tubes on a
rotary shaker run at 200 rpm and maintained at 25oC. The tubes
were then centrifuged at 10,000g for 20 min. The supernatant
was filtered through Millipore filters (0.22µm). The filtrate
containing plant extracts to be analyzed were stored at 4°C till
further use.
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C. Test Microorganisms
The following Gram-positive and Gram-negative bacteria
and fungal cultures were used for the experiments. Gram
positive bacteria: Mycobacterium hassiacum (3849T),
Corynebacterium pollutisoli (VDS11T) and Fictibacillus
halophilus (AS8T), Gram negative bacteria: Pontibacter mucosus
(PB3T), Algoriphagus roseus(W29T) and Novosphingobium
lindaniclasticum (LE124T); fungi: Aspergillus flavus (ITCC
107) and Fusarium oxysporum (ITCC 4755). Fungal cultures
employed were obtained from Indian Type Culture Collection
Centre (ITCC), Indian Agricultural Research Institute (IARI),
New Delhi, India, whereas bacterial cultures were obtained
from Department of Zoology, University of Delhi, India.
D. Preparation of Growth Media
Luria-Bertani (LB) agar media was prepared for bacterial
cultures, whereas potato dextrose agar (PDA) medium was used
for fungal cultures. For LB agar and PDA medium, pH was
adjusted to 7.5 and 5.6 respectively. Approximately 25ml of the
medium was poured into 90mm sterile petri-dish. Mother plates
of each culture were too maintained during subculture.

position at 37 ± 2°C. However, all grams negative bacteria and
M. hassiacum inoculated Petri plates were kept at 28 ± 2 °C in
inverted position. Both types of bacteria were incubated for 48
hr. Antibacterial activities of the plant extract were determined
by measuring clear zones of inhibition around each disc.
2) Antifungal activity
Antifungal activities of ethanolic extracts of tubers were
estimated by disc plate diffusion assay method (Roberts and
Selitrenikoff 1988). Fungi (Aspergillus flavus and Fusarium
oxysporum) were inoculated at the middle of Petri plates
(diameter, 9 cm), each containing 25 ml potato dextrose agar
(PDA) medium. After incubating the cultures in dark for 48 hr at
25oC, to allow spore germination and mycelia growth, the disc (6
mm, Hi Media) pre-soaked in 0, 20 and 40 mg/l ethanolic extracts
of the selected plants, were placed radially on to the surface of
PDA medium. Cultures were incubated in dark at 25±02oC for
four days. Percentage of inhibition of fungal growth was
measured by using following formula:
% of inhibition =

III. ANTIOXIDANT ACTIVITY
A. DPPH Radical Scavenging Assay
The antioxidant activity of the plant extract was determined
by the DPPH (2, 2-diphenyl-1-picrylhydrazyl) free radical
scavenging method described by Brand-Williams et al. (1995).
The stock solution of the reagent was prepared by dissolving 24
mg of DPPH in 100 ml methanol and stored at -23oC until use
for the experiments. One ml each of the stock of DPPH and the
extract were mixed. For the control, only methanol and the
DPPH were mixed. Resulting mixtures were vortexed and
incubated in dark at room temperature for 30 min. Thereafter,
absorbance was recorded with a spectrophotometer (Eppendorf
Biospectrometer Kinetics, Version 1.3.6.0) at 593nm. Radical
scavenging activity was expressed as the percentage of
inhibition and was calculated using the following formula:
% radical scavenging activity =

Absorbance of the control-Absorbance of the sample
 100
Absorbance of the control

B. Screening of Plant Samples for their Antimicrobial
Activities
Antibacterial as well as antifungal activities of different
concentration of crude extracts of different plant samples were
tested using "disc diffusion technique" (Doughari et al. 2008).
1) Antibacterial activity
The bacterial suspension was prepared in LB broth and 150 µL
of this was inoculated on each Petri plate containing solidified
LB agar. They were mixed thoroughly with the help of L shaped
spreader (Hi media, India) for uniform growth of bacteria.
Thereafter, pre-prepared test disc/standard disc was kept on the
surface of the solidified LB agar medium inoculated with
bacteria. All Petri dishes inoculated with gram positive bacteria,
except Mycobacterium hassiacum, were incubated in inverted
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Total distance of disc from centre -Distance travelled by fungi
100
Total distance of disc from centre

3) Experiment design and data analysis
All experiment was repeated twice and the results were
analyzed using one way ANOVA test and significant difference
between each treatment evaluated by the Duncan’s multiple
range test at P= 0.05 using SPSS (version 22) software package.
The values followed by different superscript(s) are significantly
different. The cultures were photographed was done using
Canon camera (PC1234, DC 7.4v), Japan.
IV. RESULTS
A. Antioxidant Activity
Antioxidant activity in vivo tubers ethanol extract of different
dilution (0.5-10mg/l) was determined by DPPH method. Free
radical scavenging activity of plant sample was recorded
increasing in dose dependent manner. Maximum antioxidant
activity (81.92%) was registered at higher concentration
(10mg/ml) (Fig. 1).

Fig. 1. Antioxidant activities of in vivo tubers of S. nepalense. Histobars
with the different letter are significantly different (P = 0.05)
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B. Antibacterial Activity of in Vivo Tuber Extract
The effect of ethanolic extracts of in vivo tubers of S. nepalense
was tested on the multiplication of gram positive (Mycobacterium
hassiacum, Corynebacterium pollutisoli and Fictibacillus
halophilus) and gram negative bacteria (Pontibacter mucosus,
Algoriphagus roseus and Novosphingobium lindaniclasticum) at
two concentrations (20 and 40 mg/ml). The extract at both the
concentrations inhibited the growth of all bacteria. Area of
inhibitory zone was found maximum against gram positive bacteria,
Fictibacillus halophilus (126.12 mm2). The inhibitory effect of
the extract against bacteria was in a dose dependent manner
except Corynebacterium pollutisoli, where the lower and higher
concentration was almost equally effective. Among gram
negative bacteria tested, Algoriphagus roseus was inhibited
more strongly (112.5 mm2) (Table-1).
C. Antifungal Activity
Different concentrations of ethanolic in vivo tuber extract
were tested against Aspergillus flavus, and Fusarium
oxysporum. Extract at both concentrations inhibited growth of
fungi. Higher dose (40mg/ml) of extract was more effective
than lower doses (20mg/ml) against both tested fungi. The
extract at 40mg/ml significantly and adversely affected the
growth of A. flavus (Fig. 2).

Fig. 2. Effect of different concentration of in vivo tuber extract of S.
nepalense against A. flavus, and F. oxysporum. Histobars with the same letter
are not significantly different (P = 0.05).

V. DISCUSSION AND CONCLUSION
DPPH method of detecting antioxidant activities has been
extensively used as it is highly sensitive technique to detect any

Test organisms
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active ingredient at even at low concentration and can
accommodate large number of samples in a short period of time
(Sa´nchez-Moreno 2002). In the present investigation, different
concentration (0.5-10mg/l) of an ethanolic extract of in vivo
tubers were tested for its antioxidant activity, where an extract
of higher dose exhibited maximum DPPH free radical
scavenging activities. These results are in conformity with the
findings of Chua et al. (2008), where concentrated butyl alcohol
and ethanolic extract of twigs of Cinnamomum osmophloeum
had shown maximum antioxidant activities. Likewise, bark
extract and derived phytochemical had great potential to
scavenge free radical in Acacia confuse (Tung et al. 2009).
Phytochemical screening, providing an idea about
ethnopharmacological is supposed to be an efficient approach
to prepare new anti-infective agents from the plants (Kloucek
et al. 2005). Amongst various techniques, the disc diffusion
method is widely employed technique to detect antibacterial
activity of plant extract (Essawi and Srour 2000; Hossain et al.
2012). In the current study too, this method successfully
revealed the antibacterial activity of plant extract. In vivo tubers
were tested against three gram positive and three gram negative
bacteria. Although a score of inhibition was detected against
both types of tested bacteria, despite tuber extracts were more
effective against gram positive than gram negative bacteria.
Such difference in susceptibility and resistance may due to
differences in the morphology of these two types of bacteria,
where gram negative has lipopolysaccharide components in its
outer phospholipidic membrane and gram positive have
peptidoglycan layer (Scherrer and Gerhardt 1971; Nikaido and
Vaara 1985). In contrast to current study, Ali et al. (2001)
observed ethanolic extract of plant samples were neither
effective against gram positive nor for gram negative bacteria.
Our finding are in congruence with the results of Essawi and
Srour 2000, where applying "disc diffusion methods", extract
of different plant samples were effective against both gram
positive and gram negative bacteria.
Worldwide in developing countries, post-harvest loss (up to
50%) mainly due to antibacterial and antifungal activities is a
major threat to modern agriculture system. Such huge loss
mainly due to lack advance technology for proper drying,
handling and controlling atmosphere storage facilities (ElGhaouth 1997).

TABLE I
UNITS FOR MAGNETIC PROPERTIES
Area of inhibition zone (mm2)
In vivo tuber
Control
20mg/ml
0.00±0.00f
26.42±4.45ef
0.00±0.00f
22.50±7.26ef
6.80±3.41f
78.76±6.03cd

Gram(+)
40mg/ml
Mycobacterium hassiacum
67.25±9.99d
Corynebacterium pollutisoli
21.98±0.00ef
Fictibacillus halophilus
126.12±12.71a
Gram(-)
Pontibacter mucosus
0.00±0.00f
68.3 ±16.50d
79.81±15.85cd
Algoriphagus roseus
0.00±0.00f
98.39±13.62bc
112.5±18.82ab
Novosphingobium lindaniclasticum
0.00±0.00f
18.06 ±3.93ef
40.30±4.98e
Mean values in each column followed by the same superscript are not significantly different (P = 0.05) based on Duncan’s multiple range test (DMRT).
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To cope up with this serious issue, an efficient and effective
protocol needs to be developed for the discovery of broad
spectrum antifungal agents. In the present investigation, in vivo
tuber extracts were tested against Aspergillus flavus and
Fusarium oxysporum, where it was observed that extract
inhibited mycelial growth of both fungi. These findings are
parallel with the report of Magro et al. 2007, where they
observed that Tabebuia impetiginosa extract at 1.14g/ml
inhibited the growth of Fusarium culmorum, Aspergillus
candidus and Aspergillus niger whereas,
Rosmarinus
officinalis exract at 1g/ml could inhibit Fusarium culmorum
and Aspergillus candidus only. Alanis Garza et al. (2007) too
reported antifungal activities of Salvia texana against
Aspergillus fumigatus.
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