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Abstract

Peristylus densus (Lindl.) Santapau and Kapadia representative species of Orchidaceae is famous for its use
as medicinal herbs. The phytochemical study, quantitative multi-mineral analysis by Inductively Coupled
Plasma (ICP) spectrometry, antioxidant and antimicrobial activities of the tuber extracts of Peristylus densus
was evaluated in this study. Phytochemical screening indicated that, plants are rich in a variety of primary
and secondary metabolites such as carbohydrates, glycosides, alkaloids, vitamin C, vitamin E, flavonoids,
phenols and saponins. A high-throughput micro-scaled method has been developed which enables digestion
of small quantities of plant samples for subsequent elemental profiling by ICP-spectrometry. This piece of

work highlights the biochemical and ethnopharmacological significance of Peristylus densus.
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Introduction

Orchidaceae, which comprises an estimated 20000 to
35000 species, constitutes one of the most diverse
families (Dressler, 1993) and most species of this family
have medicinal and ornamental properties (Singh et al.,
2001). Orchidaceae are among the most evolutionarily
and ecologically significant plants known for a wide
variety of epiphytic and terrestrial growth forms and
hardiness; they successfully colonize almost every
habitat on earth, including soil (terrestrial), rock surfaces
(lithophytic) and other plants (epiphytic). Peristylus
densus (Lindl.) Santapau and Kapadia, belongs to family
Orchidaceae. Orchid phytochemicals are generally
categorized as alkaloids, flavonoids, carotenoids,
anthocyanins and sterols. Among orchids, Dendrobium is
the leading genus for phytochemical content. Zhang

et al. (2003) reviewed 100 compounds from 42
Dendrobium species, including 32 alkaloids, 6
coumarins, 15 bibenzyls, 4 fluorenones, 22

phenanthrenes and 7 sesquiterpenoids. Williams (1979)
conducted a major survey of leaf flavonoids and
surveyed 142 species in 75 genera and found that the
most common constituents were flavone
C-glycoside and flavonols. To date, more than 2000
orchid species have been screened for their alkaloids
and/or flavonoid contents. Altogether, a single familial
pattern of flavonoid distribution is not evident in orchids.
Incredible diversity, high alkaloids and glycosides
content, research on orchids is full of potential.
The residents of India are acquainted with a far larger
number of orchid species than the native of any other
country in the face of the earth (Kirtikar and Basu, 1981).
Several novel compounds and drugs, both in
phytochemical and pharmacological point of view have
been reported from orchids.
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Linking of the indigenous knowledge to the modern
research methodology will provide impetus to discover
new drugs much more effective than contemporary
synthetic medicines. The plant Peristylus densus (Lindl.)
Santapau and Kapadia, is used in neurological disorder
along with other medicinal formulations. Tuber paste is
used against insect bite and swelling (Oudhia,
1990-2012). The tubers are crushed with turmeric and
the extract is applied to skin diseases by Konda reddis.
In the present study, we report a high-throughput
micro-scaled method which enables digestion of small
guantities of plant samples for subsequent elemental
profiling by ICP-spectrometry, DPPH anti-scavenging
activity, anti-microbial activity and flavonoid analysis by
HPTLC.

Materials and methods

Chemicals and instruments: All solvents were distilled
prior to use. TLC was performed on silica gel 60 F254
(Merck). All reagents and solvents purchased from Merck
Chemicals, Himedia. UV-Vis spectra were recorded on a
Shimadzu UV-1700 spectrophotometer. The HPLC were
recorded on Agilent Technologies 1200 series
Quaternary. Mineral detection was performed by using
CEM Mars 6 microwave digester and Teledyne Leeman,
ICP OES model Prodigy Dual View (Induction Coupled
Plasma).

Sampling: Fresh samples of Peristylus densus (Lindl.)
Santapau and Kapadia were collected from Panchgani
District, Satara regions of Western Ghats of Maharashtra
(Fig. 1 and 2). These plants were identified and
authenticated using herbarium collection at Botany
research laboratory, DST-FIST School of Life Science,
SRTM University, Nanded (MS) and Dept. of Botany,
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Dr. Babasaheb Ambedkar Marathwada, University,
Aurangabad (MS), India. Fresh tubers were washed
thoroughly under running tap water followed by sterile
distilled water and dried under shade. The shade dried
material was ground into coarse powder using
mechanical grinder and this coarse powder was sieved
by 1 mm pore size sieve. The powder was stored in
airtight containers at room temperature till further
phytochemical screening of secondary metabolites.

Fig. 1. Habit of Peristylus densus.

Fig. 2. Tubers of Peristylus densus.

Soxhlet extraction: Exhaustive Soxhlet extraction was
performed using a classical Soxhlet apparatus with
accurately weighed 10 g of the crude powder of plant
material for 18-40 h. Extraction was performed with
water, methanol, chloroform and acetone as the
extracting solvent. The extraction was conducted for
6-8 h/d and finally all the extracts were evaporated under
vacuum. The water, methanol, chloroform, acetone and
IPA extracts of tubers of the plant were prepared
according to standard methods (Harbone, 1998). These
extracts were sealed in airtight containers and stored at
-4°C,
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Phytochemical screening: Phytochemical screening of
active plant extracts was done by following the standard
method of Khandelwal (2000), for the qualitative
analysis of various phytochemicals such as alkaloids,
carbohydrate, glycosides, saponins, flavonoids and
phenols which could be responsible for antioxidant
activity.

Mineral analysis

Micro-scaled digestion: CEM-MARS 6 microwave oven
was used for micro-scaled digestion. About 0.5 g of
herbal samples were weighed and transferred to
CEM-Xpress vessels, 8-10 mL of conc. HNO3; was added
to the samples. The samples were pre-digested for
10-15 min prior to capping the vessels. The CEM-Xpress
vessels were assembled for microwave irradiation.
The microwave program was adjusted with respect to the
number of vessels and reference to the guidelines of
CEM at 1000 W with 100% level, 25 min ramping period
was used to reach the digestion temperature of 180°C
which there upon was maintained for 15 min.
The CEM-Xpress vessels were kept in fume hood for
cooling and to release the pressure by uncapping.
The contents were transferred to 50 mL volumetric flasks
and volume was made with distilled water. The solutions
were filtered prior to use. For calibration, Leeman and
Thomas Baker standard sample were used as the
reference for the calibration range. The spray chamber,
nebulizer and torch assembly was completely cleaned to
eliminate contamination. The plasma was stabilized for
15 min by flushing with distilled water. An instrument
calibration was performed to check the wavelength shift
and the same was successful with a minimum deviation
of <10% with master scan. After calibration, the
instrument was optimized with 10 ppm solution
containing elements (Table 1) and the same as
optimized with maximum intensity and best BEC at the
parameters mentioned in operating condition above.
Diluted samples were used for further analysis by using
Teledyne Leeman, ICP (Induction Coupled Plasma).

Table 1. Instrumental characteristics and setting for ICP-OES:
Spectrometer Leeman Lab’s simultaneous
ICP-OES Prodigy XP dual system.

Parameters

range Actual
Min Max parameters
Power 0.1 2.0 1.1 Kw
Coolant flow 5 20 18 L/Min
Auxiliary flow 0.0 2.0 0.2 LIM
Nebulizer flow 5 60 34 psi
Plasma torch - - Dual
Spray chamber - - Cyclonic
Nebulizer - - Concentric
Sample aspirationrate 0.5 2.0 1.4 mL/min
40 sec per

Replicate read time i replicate for axial
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Determination of Vitamin E by HPLC:

Standard preparation: dl o-tocopherolacetate (96%),
(Vitamin E) manufactured by Merck was used for
calibration of standard curves. About 1 mg of
dl a-tocopherolacetate was dissolved in 1 mL in HPLC
grade methanol. Dilutions of 100, 50, 25 and 10 pg/mL
was prepared and the pre-treated sample extracts and
stock solutions were filtered through 0.45 um syringe
filters.

Reverse phase HPLC method: The concentration of
a-tocopherol (Vitamin E) in the extracts was determined
by Agilent Technologies 1200 series Quaternary system,
equipped with auto sampler, quaternary pump, degasser,
column oven and a DAD detector. The spectral data was
collected at UV detection at 220 nm. The solvent system
of acetonitrile and water (95:5) was used a gradient
mobile phase on Agilent ZORBAX 300 SB column
(4.6 x 150 mm x 5 pym) at a flow rate of 1.0 mL/min,
10 L injection volume and detection was optimized at
220 nm with 15 min separation time.

Vitamin C: About 0.25% ethanolic solution of DCPI
(2,6-dichlorophenol-indophenol  sodium  salt) was
prepared for the detection of Vitamin C. To 0.5 mL of
sample extracts, 2 drops of DCPI indicator was added.
The blue coloration changed to red confirmed the
presence of vitamin C. The test was carried out for all the
extracts (British Nutrition Foundation, 2004).

Anti-scavenging activity: DPPH solution (0.1 mM) was
prepared in methanol by dissolving 0.0394 g DPPH in
1000 mL methanol. The solution was kept in darkness for
30 min to complete the reaction. The free radicals
scavenging activity of the crude extracts was determined
by the 1,1-diphenyl-2-picryl-hydrazil (DPPH). Antioxidant
activity was measured by the standard method described
by Brand-Willium et al. (1995) wherein, the bleaching
rate of stable free radical DPPH was monitored at a
characteristic wavelength in the presence of the sample.
In its radical form, DPPH absorbed at 570 nm, but upon
reduction by an antioxidant or radical species its
absorption decreased. The capability to scavenge the
DPPH radical was calculated using the following
equation:

DPPH scavenging effect (%) = (ABScontro-ABSsampie)/(ABScontror)
X 100), whereas ABSconirol IS absorbance of negative control
and ABSsampe is the absorbance of the reaction mixture
containing the sample extract.

In vitro antimicrobial activity: Plates were prepared for
the assay by using standard pour plate technique for
bacterial cultures. About 0.1 mL of bacterial suspension
was spread onto the Nutrient Agar medium. Clinically
isolated microbial strains Escherichia coli, Pseudomonas
aeuroginosa, Salmonella typhi, Staphylococcus aureus
and Aspergillus niger were used. A spore suspension of
Aspergillus was prepared in sterile distilled water which
was added with Tween-20 as a surfactant.

©Youth Education and Research Trust (YERT)

jairjp.com

About 0.1 mL of spore suspension was spread onto
Potato dextrose Agar medium. These plates were further
used for the assay purpose immediately. Paper discs
approx. 6 mm in diameter were carefully cut from
multiple layers of thin filter paper with a sharp cork borer.
Sterilization of the discs was done by autoclaving them at
121°C for 15 min and allowed to dry before use.
Hot-air sterilization reduces the absorptive capacity of
the paper, but drying for 1 h at 100°C had little effect.
Paper disc was grasped with finely pointed forceps and
its lower edge was touched to the surface of the agar
plate. Fixed amount (10 pL) of test solution and
standards were used to transfer onto the paper disk by
Micropipette. Clean and Sterile forceps were used for
each respective solution or the forceps were flamed and
cooled between the changes of samples. The discs were
kept on the agar to allow adequate room for the
development of the zones of inhibition. Two discs were
introduced on 90 X 15 mm petri dishes. Reference marks
on the outside of the petri dishes were given for
identifying the discs. The plates were incubated at 37°C
for 24 h. Results were recorded in the terms of zones of
inhibition in mm. The fungal culture plate was incubated
at 28°C for 6 d.

Flavonoids analysis by HPTLC: The standards
Quercetin, Kaemferol, Catechin gallate, Rutin hydrate
and Hesperdin were procured from Sigma Aldrich USA.
All the standard solutions were prepared in ethanol
whereas hesperdin in water. Chromatography was
performed on silica gel 60F,s, (10 cm X 10 cm; 25 mm
layer thickness; Merk) with aqueous, methanolic,
chloroform and acetone extracts of P. densus tuber.
The fraction residues were collected and (10 pL)
subjected for HPTLC (CAMAG, Switzerland) analysis.
The fractions were impregnated on silica gel 60F,s4 TLC
plate. The plate was air-dried and then inserted in
CAMAG-twin through lass chamber containing solvent
system of composition with ethyl acetate, acetic acid,
formic acid and water (100:11:11:27) as a gradient
mobile phase for 20 min. The well eluted TLC plate was
then dried at 105°C for 15 min and scanned using
Scanner 3 (CAMAG, Switzerland) at 254 and 366 nm
using Win Cat 4 software.

Results and discussion

Optimization of extraction method: In order to extract the
phytochemicals from herbal samples efficiently, variables
involved in this procedure were optimized, including
extraction solvent (Water, Methanol, Chloroform,
Acetone, IPA, 100%), extraction method (Soxhlet, reflux,
percolation) and extraction time (18-40 h). The extraction
time in water was 40 h. The biomass was refluxed for
40 h and dried naturally for 2-3 d. To the dried biomass,
100% methanol was added and the reaction was
percolated to extract phytochemicals. The methanolic
fraction was collected in amber colored bottle under
nitrogen atmosphere. The material was dried for 5-6 h.
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Table 2. Preliminary phytochemical screening of tuber extracts of Peristylus densus.

. . Inference
Constituents Test Observation S1 52 33 Sa S5
Carbohydrates Benedict's reagent Red precipitate + + + + +
Alkaloids Mayer’s reagent White precipitate - + + + -
Glycosides Borntranger’s reagent Pink coloration + + + + +
Saponins Foaming Frothing persisted for 10-15 min + + - - +
Flavonoids Shinoda Pink-Red coloration - + - - -
Phenols Ferric chloride Dark brown coloration - + + + +
Vitamin C 2,6-dichlorophenol-indophenol sodium salt  Red coloration + - - -
Vitamin E HPLC method - - + + - -

S1=Water, S2=Methanol, S3=Acetone, S4=Chloroform, S5=Isopropyl acetate.

The procedure was repeated for chloroform, acetone and
IPA. The extraction time was optimized for all the
samples. All the extracts were preserved under nitrogen
atmosphere in amber colored bottles at -4°C.

Phytochemical screening: It is known that plants are rich
in a variety of secondary metabolites such as tannins,
terpenoids, alkaloids, flavonoids, phenols, steroids,
glycosides, saponins and volatile oils. It is necessary to
identify the phytochemical components of local medicinal
plants usually employed by herbalists in the treatment of
diseases (Banso and Adeyemo, 2007). The presence or
absence of certain phytochemicals could be used to
explain some of the biological activity of certain plant
extracts. For example, saponins are a special class of
glycosides which have soapy characteristics and have
been reported to be active antifungal agents.
Antimicrobial properties of a number of tannins,
flavonoids, alkaloids have been reported. Not only the
antimicrobial properties have been ascribed to these
plant phytochemicals, but other biological activities
including modulation of the immune system have been
assigned to these compounds in plants.

Phytochemical screening of the tuber extracts of
Peristylus densus revealed the presence of different
phytochemicals. Indeed, phytochemical investigations of
the plants Peristylus densus have resulted in
occurrences of carbohydrates, alkaloids, glycosides,
saponins, flavanoids, phenols, vitamin E and vitamin C.
Table 2 illustrates the results of phytochemical screening
of all the extracts of P. densus. The qualitative analysis
of carbohydrates (Benedict's reagent test) and
glycosides (Borntranger’'s reagent) were carried out in all
extracts i.e. agqueous (S1), methanol (S2), acetone (S3),
chloroform (S4) and isopropyl acetate (S5) extracts of
P. densus. The solutions turned red and pink confirmed
the presence of carbohydrates and glycosides
respectively. The hydrophilic carbohydrates and
glycosides were present in water (S1) whereas and
hydrophobic carbohydrates and glycosides were
detected in rest of the organic solvents (S2-S5).
The Mayer's test of extracts S2, S3, S4 displayed
appearance of white turbidity for alkaloids. The alkaloids
were absent in S1, S5 extracts of P. densus.
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The dark brown coloration test for phenols was observed
in S2-S5. No traces of phenols are found in water.
The extracts S1-S5 were shaken with distilled water.
The persistence of froth in S1, S2 and S5 was observed,
indicated the presence of saponins. The hydrophilic
flavonoids were detected in extract S1. The water soluble
vitamin C was found in P. densus. The vitamin E was
gualitatively and quantitatively analyzed by HPLC
method in tuber extracts S2, S3, S4 of P. densus.

Optimization and calibration of Peristylus densus tuber
extracts: Iron and copper are of great importance for life.
As redox-active metal, they are involved in
photosynthesis, mitochondrial respiration, nitrogen
assimilation and hormone biosynthesis. Manganese is
essential for plant metabolism and development and
occurs in oxidation states Il, 1, and IV in approximately
35 enzymes of a plant cell. Zinc is important as a
component of enzymes for protein synthesis and energy
production and maintains the structural integrity of
bio-membranes. Most of the zinc enzymes are involved
in regulation of DNA-transcription, RNA-processing and
translation. Although the essentiality of Se to plants has
not been established yet, Se is considered as a
beneficial element in promoting plant growth in some
plant species. The focal point of our study was to
develop effective digestion method for the preparation of
mineral analysis by ICP. Microwave digestion is a
common technique used by elemental scientists to
dissolve heavy metals in the presence of organic
molecules prior to analysis by inductively coupled
plasma, atomic absorption, or atomic emission
measurements (Kingston and Lois, 1988). Quantitative
multi-elemental analysis by inductively coupled plasma
(ICP) spectrometry depends on complete digestion of
solid samples. However, fast and thorough sample
digestion is a challenging analytical task which
constitutes a bottleneck in modern multi-elemental
analysis. Additional obstacles may be that sample
guantities are limited with low elemental concentrations.
In such cases, digestion in small volumes with minimum
dilution and contamination is required in order to obtain
high accuracy data.

Jagtap & Satpute, 2015



Journal of Academia and Industrial Research (JAIR)
Volume 3, Issue 10 March 2015

Table 3. Accuracy of elemental concentrations in
Peristylus densus after micro-scaled digestion.

Elements (ppm) Peristylus densus

Zn 12.673
Cu 15.9086
Mn 125.1686
Se 0

Fe 4805.79

After optimization, a new calibration method was created
for measuring these samples; the wavelengths used for
calibration were Cu 324.754 nm, Mn 257.610 nm,
Se 196.090 nm, Fe 259.940 nm and Zn 213.856 nm
(Table 3). Calibrated STD solutions were measured 3
times one by one with an RSD <1%. Once all the
calibration standards are finished, a necessary
background correction was applied for each wavelength.
The results are depicted in Table 3. We have developed
a micro-scaled microwave digestion procedure and
optimized it for accurate elemental profiling of plant
materials. A commercially available 40-position rotor with
5 mL Polytetraflouro ethylene (PTFE) vials, originally
designed for microwave-based parallel organic synthesis
were used as a platform for the digestion. The novel
micro-scaled method was successfully validated by the
use of various certified reference materials (CRM).
The micro-scaled digestion procedure was applied on
crude powder of dried plant material in small batches.
We have determined 5 elements in aqueous extract
given in Table 3. Thereby, the concentration of minerals
in plant extracts had different profiles and quantitative
differences had been detected. The most abundant
microelement was Fe in Peristylus densus whereas,
copper was found at the Ilowest concentration.
The content of Fe was especially high in comparison to
Zn, Cu, Mn and in consequence, Se was not detected.
The concentration of Zn content was less abundant.
Vitamin E, C, carotenoids, Se and other trace minerals
are important antioxidant components of animal diets
and their roles in animal health and immune function are
indispensable. In addition, several metallo-enzymes
which include glutathione peroxidase (Se), catalase (Fe)
and superoxide dismutase (Cu, Zn and Mn) are also
critical in protecting the internal cellular constituents from
oxidative damage. Only when these metals are delivered
in the diet in sufficient amounts can the animal body
synthesize these antioxidant enzymes. In contrast,
deficiency of those elements causes oxidative stress and
damage to biological molecules and membranes
(McDowell, 2007). Orchid contains macro and
microelements and can be used as a supplementary
food for the vulnerable groups including children and old
people (Makarius et al., 2013).

Determination of Vitamin E by HPLC: Vitamins are a
diverse group of organic compounds essential in trace
amounts for the normal growth and maintenance of life.
To ensure the adequate intake of vitamins, the human
diet can be completed with a high range of multivitamin
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tablets and food products enriched with vitamins, in other
words, these compounds are usually administered as
nutraceutical or functional ingredient. They are classified
as either water-soluble or fat soluble. Vitamin E is
fat-soluble whereas Vitamin C is water-soluble. Vitamin E
is a generic term for tocopherols and tocotrienols and it is
fat-soluble antioxidant that blocks the production of
reactive oxygen species formed when lipids undergoes
oxidation. We employed reverse phase HPLC-analytical
tool for qualitative estimation of vitamin E, in which HPLC
has been coupled with UV detector.

Optimization of HPLC method: To meet the requirements
for quantitative analysis, various HPLC parameters were
examined, including different columns (Agilent SB-C18
length 250 mm and 150 mm, width 4.6, particle size
5 pm), column temperature (25°C) and UV wavelength
(220 nm). The best chromatographic resolution was
obtained on Agilent SB-C18 length 4.6 X 150 mm, 5 pm
column at 25°C. The UV detector was monitored at
200-380 nm for fingerprinting analysis because the
peaks were observed under this wavelength. The high
intense peak was observed at 220 nm.

Method validation and calibration: A calibration curve is
simply a graph where concentration is plotted along the
x-axis and area is plotted along the y-axis (Response,
absorbance, intensity, peak height, etc.). The line
represents the calibration curve. Figure 3 showed a
calibration curve of vitamin E. We have constructed a
calibration curve for vitamin E. It was created by running
4 different calibration standards (10, 25, 50 and
100 pg/mL). Each concentration gave a peak area
(287.717, 761.253, 1594, 3023.3) respectively. Peak
area was then plotted against the concentrations.
The linear trend line has been drawn and linear
regression equation has been calculated as y = mx + C.
Whereas, y = Area under the peak or Response,
m = Slope of the linear line (Constant), x = Concentration
in umL and C = intercept (Constant).

Fig. 3. Calibration curve of dl a-tocopherol acetate (96%) (Vitamin E).
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Table 4. Quantitative analysis of Vitamin E in all the plant extracts usingy = mx + C.

Retention

Concentration in

Sr. No. Sample name Extract time (min) Response ug/mL
Standard sample . .
STD dl a-tocopherol acetate Methanolic solution 10.575 287.717 10
STD Standard Sample Methanolic solution 10.674 761.253 25
dl a-tocopherol acetate
STD Standard Sample Methanolic solution 10.738 1594.99 50
dl a-tocopherol acetate
Standard Sample . .
STD dl a-tocopherol acetate Methanolic solution 10.719 3023.3 100
1 Peristvius densus Chloroform 10.524 64.37 1.9
Y Methanol 10.523 89.2445 2.7169
HPLC is most widely used technique to analyze tocols, _ o
and both normal-phase (NP) and reversed-phase (RP) Fig. 4. Vitamin E standard peak at 10 pL.

chromatography are applied (Kamal-Eldin et al., 2000;
Abidi, 2000; Ruperez et al., 2001). Vitamin E functions as
a chain-breaking antioxidant, neutralizing free radicals
and preventing oxidation of lipids within membranes
(McDowell, 2000). The lipophilic vitamin E has
been detected in methanolic and acetone extracts
of  Peristylus  densus. Organic extracts  of
Peristylus densus displayed significant antioxidant
activity, proposed that the concentration of vitamin
E might be higher along with the other natural
antioxidants. The quantitative estimation of lipophillic
vitamin E in tuber extracts of Peristylus densus is
depicted in Figs. 4-7 and Table 4. Methanolic extract
showed highest concentration (2.7169 pg/mL) as
compared to chloroform extract (1.9 pg/mL).

Vitamin C: The hydrophilic vitamin C (L-Ascorbic acid or
L-ascorbate), an essential nutrient for humans and other
animal species have been detected in aqueous tuber
extract of Peristylus densus. The vitamin C and
B-carotene, which is the precursor for vitamin A, are
important for absorption of some nutrients and eye
vision. Therefore, the edible orchids can provide vitamin
C for the people (elderly and refugees) who live in the
areas where fresh fruits are limited (Kasulo et al., 2009).

Anti-scavenging activity: Many reports are available on
the protective effects of natural antioxidants against
oxidative stress related disorders like ageing,
degenerative diseases and cancer (Cozzi et al., 1997).
The phenolic compounds may have a direct contribution
in antioxidant activity (Bidchol et al., 2011). The focal
point of our present study was to explore the
ethanopharmacological significance  of  genobiotic
medicinal plants of Orchidaceae family possessing
diversified chemical nature. Phytochemical screening of
the crude plant extracts showed the positive reaction for
alkaloids, flavonoids, phenolic compounds, saponins,
glycosides, carbohydrates, vitamin C, vitamin E and
minerals. The scavenging ability assayed is the ability of
extracts to react rapidly with DPPH radicals and reduce
most DPPH radical molecules.
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Table 5. Antimicrobial activity of Peristylus densus extracts.

Extract Salmonella typhi Pseudomonas aeuroginosa Staphylococcus aureus  Escherichia coli  Aspergillus niger
Acetone + + + + +
Chloroform + + + + +
IPA + + + + +
Methanol ++ ++ ++ ++ ++
Water ++ ++ ++ ++ ++

+=6-7 mm; ++ = 8-10 mm.

Fig. 8. Anti-scavenging (DPPH) activity of Peristylus densus.
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The antioxidant capacity of Peristylus densus tuber
extracts was measured by DPPH anti-scavenging activity
method and the results were expressed in Fig. 8. DPPH
anti-scavenging activity of water extract (74.14%) and
methonolic  extract (28.40%) were comparable.
Methanolic extract displayed significant antioxidant
activity. On the other hand, a considerable DPPH radical
scavenging activity was found in water extracts
suggested the correlation of vitamin C and anti-oxidant
activity. Decline in activity in chloroform extracts was
recorded, which conferred the presence of phenols and
vitamin E at minimal concentration in the extract.
However, acetone extract exhibited 15.12% anti-oxidant
activity attributable to presence of phenols.

In vitro antimicrobial activity: All extracts were screened
in vitro for their antimicrobial activities against clinically
isolated bacterial and fungal strains such as
Staphylococcus aureus, Pseudomonas aeuroginosa,
Salmonella typhi, Escherichia coli and Aspergillus niger.
It was found that the methanolic and aqueous extracts of
the species displayed moderate activity against all the
microbial strains. Whereas, the microbial strains were
found to be highly resistant to acetone, chloroform and
IPA extracts. The antimicrobial screening was carried out
by disc diffusion method in respective solvents. The zone
of inhibition was expressed in mm and compared with
control solvents. The results are displayed in Table 5.

Flavonoids analysis by HPTLC: Flavonoids, the most
important and most diverse natural phenolics (Agarwal,
1989) have diverse chemical and biological activities
including radical scavenging properties.
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Fig. 9. HPTLC-Chemical profiling of flavonoids in tuber
extracts of Peristylus densus.

A. Water, methanolic, chloroform and acetone extracts of P. densus under UV 254 BD.

B. Water, methanolic, chloroform and acetone extracts of P. densus under UV 366 BD.

C.Water, methanolic, chloroform and acetone extracts of P. densus under UV 254 BD.

D.Water, methanolic, chloroform and acetone extracts of P. densus under UV 366 AD.

E. Water, methanolic, chloroform and acetone extracts of P. densus under visible light
AD.

Fig. 10. HPTLC peaks at 254 nm and 366 nm after
derivatization of tuber extracts of P. densus.

After derivatization 254 nm After derivatization 366 nm
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M=Methanol, C=Chloroform, A=Acetone, W=W ater.
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Table 6. Chemical profiling of tuber extracts of P. densus at 254 nm and 366 nm after derivatization (AD).

254 nm AD 366 nm AD
Plant extract R: value Height Area Assigned R+ Height Area Assigned
(mm) (AU) substances value (mm) (AU) substances
0.16 0.5 47171.7 Unknown 0.16 0.4 49118.2 Unknown
0.40 4.8 355.2 Apiin 0.53 10.9 1021.4 Epigenin
0.51 13.3 346.5 Epigenin 0.59 1.4 257.7 Hesperidin
Water 0.60 0.1 597.4 Hesperidi_n
0.67 14.5 273.3 Astrangalin
0.75 20.2 537.0 Vitexin
0.78 13.3 375.2 Caffeic acid
0.98 3.0 116.2 Quercetin
0.06 8.9 195.2 Unknown 0.17 3.5 899.8 Unknown
0.17 3.9 2043.1 Saponin
Acetone -0.01 5.0 210.1 Unknown 0.01 4.7 488.8 Unknown
0.05 19.3 601.1 Unknown 0.18 7.8 1144.9 Saponin
0.19 21.3 3253.1 Saponin
0.64 6.8 336.4 Chlorogenic acid
Chloroform 0.86 3.2 130.6 Kaempferol
0.94 2.0 421.7 Coumaric acid
-0.01 5.0 192.2 Unknown -0.01 4.8 243.5 Unknown
0.12 131.5 5503.3 Unknown 0.16 82.0 8772.4 Unknown
Methanol 0.20 18.6 5888.2 Saponi_n acid 0.21 18.6 1835.8 Saponin acid
0.38 15.1 619.0 Apiin
0.42 6.0 279.6 Rutin
0.67 5.4 276.1 Astrangalin

Fig. 11. HPTLC peaks of standard and tuber
extracts of P. densus.

All peaks at 254 AD (R-STD Rutin, C-STD Catechin, S1-Water,
S2-Acetone, S3-Chloroform and S4-Methanol).

Figure 9, 10 and 11 shows the HPTLC profiles of
aqueous, acetone, chloroform and methanolic tuber
extracts of Peristylus densus. In HPTLC techniques, the
flavonoids from methanolic extracts were determined
using solvent system ethyl acetate, acetic acid, formic
acid and water (100:11:11:27) as a gradient mobile
phase. In the chromatogram of Peristylus densus, total 7
and 8 peaks were obtained at UV light 254 nm and 366
nm respectively as showed in the Fig. 9 and 10. The Rf
values were compared with standards and literature
precedence.
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All values were good in conformity. The concentration of
Luteolin (R=0.33) was found abundantly, whereas the
flavonoids like Apiin (R =0.40), Rutin (R=0.47),
Kaempferol (R=0.89), Orientin (R=0.71) were observed
with  moderate concentration in aqueous extract.
The concentrations were confirmed by area under the

peaks. The spots were analysed under UV light
245 nm after derivatization. Some unidentified
flavonoid-glycosides were present with significant

concentration possessing low R; values suggested that
they have highest polarity. The TLC plate was screened
under UV light 366 nm after derivatization. At 366 nm,
additional spot of Coumaric acid (R=0.91) was observed
with  moderate concentration. The other spots of
flavonoids identified at 254 nm were also located under
UV 366 nm. The chromatogram of acetone extract was
investigated at UV light. Total 6 and 4 peaks were
observed at 254 nm and 366 nm respectively.
Two unknown flavonoids were observed whereas
Astrangnlin (R =0.68), Catechin (R=0.96), Vanilic acid
(R=0.99), Isoquercetin (R=0.72) were identified at UV
light 254 nm and at 366 nm additional spot of Coumaric
acid (R=0.93) was observed. The two unknown peaks
were located and peaks of Catechin, Astrangnlin and
Vanilic acid disappeared in the chromatogram. Three
peaks were observed in the chromatogram of chloroform
extract at 254 nm. Among three peaks, two peaks were
unidentified and peak of Astrangnlin (R~=0.69)
was located in the chromatogram. Additional two peaks
of unknown flavonoids were located at UV 366 nm
(Table 6).
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In  methanolic extract, the chromatogram displayed
8 peaks; two remained unidentified while 6 were
identified as flavonoids and phenolic acids. Saponin
(R=0.22), Rutin (R=0.45), Epigenin (R~=0.49),
Chlorogenic acid, Caffeic acid (R=0.76) were identified
at UV 254 nm. At 366 nm, six peaks were obtained.
Among 6 peaks, three unknown flavonoids have been
located and a new peak of Vanilic acid (R=1.00) was
observed.

Conclusion

Orchid species have an ancient history of the multiple
indigenous uses and is one of the most highly
commercialized indigenous traditional medicines from
India. Investigations of the phytochemicals and their
biological activity have provided scientific support for
many of its traditional uses. An improved RP-HPLC-UV
method has successfully applied for determination of
dl a-tocopherol acetate in organic extracts of Peristylus
densus. Similarly the results obtained from
phytochemical analysis illustrated the occurrences of
various micronutrients i.e. carbohydrates, vitamin C,
vitamin E, flavonoids, phenols, glycosides, saponins and
minerals i.e. Zn, Cu, Mn and Fe. The DPPH antioxidant
activity in aqueous extract showed encouraging
results may be due to the presence of bioactive
compounds. The present findings for microelements
suggested that their contents are responsible for
significant  antioxidant  activity in all extracts.
The quantitative estimation of vitamin E also showed its
role as a natural anti-oxidant. The antimicrobial activity of
all the extracts did not show promising results against the
clinically isolated microbial strains. The detection of
flavonoids by HPTLC also revel strong antioxidant
activity in all the extracts. The structural characterisations
(FTIR, NMR studies) of isolated flavonoids from various
extracts of Peristylus densus are in progress.
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