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ABSTRACT

The aim of this study was to investigate the Qualitative and Quantitative analysis of bioactive
compounds of medicinally important plant Costus speciosus collected from Chennai.

Costus speciosus (Koening) Smith belonging to family Costaceae is an Indian ornamental plant used
medicinally in traditional system of medicine. In the study the leaf extract was prepared using
different solvents and were subjected to phytochemical screening. The ethanol leaf extract of Costus
speciosus indicate the presence of chemical constituents such as Alkaloids, Tannins, Saponins,
Steroid, Terpenoids, Flavonoid and Total phenol. Quantitative analysis of the above active
compounds was also carried out in the ethanol leaf extract. The results suggest that the presence of
bioactive constituents may be used for curing various ailments and possess potential antioxidant,
antimicrobial, anti-inflammatory and antidiabetic activity.

Key words: Costus speciosus; Phytochemicals; antioxidants; antimicrobial; anti-inflammatory;

antidiabetic.

INTRODUCTION

Plants are the source of inspiration
for novel drug compounds; as plant
derived medicines contribute to human
health and well being. The phytochemicals
present in the medicinal plants play a vital
role in the discovery of new
Pharmaceutical and health care products.
Y Thus it is important to characterize
different types of medicinal plants for their
antioxidant, antimicrobial, anti-
inflammatory and antidiabetic activities.

Costus speciosus (Koening) Smith
belongs to the family Costaceae, is an
herbaceous plant. It is commonly called
“Crepeginger”. ¥ It is widely distributed
in central parts of India, Sub-Himalayan
tract, Karnataka, Western ghats of

Maharashtra and Kerala. B! In Ayurvedic
literature it is mentioned as antidiabetic
plant. There are more than 100 species of
costus. The plant is a perennial,
rhizomatus herb with erect or spreading
stem. ! The plant reproduces vegetatively
by rhizome or stem cutting. Several
studies have been carried out in the
Rhizome part of plant. The rhizome is
useful to treat fever, cough, indigestion,
asthma, helminthiasis, bronchitis and skin
diseases. Diosgenin is the principle
constituent of the rhizome used in the
commercial production of steroidal
hormones. ! The plant is main source of
diosgenin, tigogenin and saponin. ©

The anti-inflammatory and
antipyretic properties were proved in the
Rhizome and also possess significant
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hepatoprotective activity. ! Aqueous
extract of Rhizome is shown to possess
antimicrobial activity. ! The leaves are
also used to control diabetes. ! Several
studies were carried out on Rhizome for
its antimicrobial, anti-inflammatory, anti
diabetic activities; but the studies on the
medicinal properties of the leaf is lacking.
In this paper, the phytochemical analysis
of crude extract of the leaf has been
studied as part of the exploration for
bioactive compounds.

MATERIALS AND METHODS

Healthy plants of Costus speciosus
were collected from Chennai. The fresh
leaves were collected and air dried under
shade. After complete drying the dried
leaves were ground into coarse powder
and stored in air tight bottles for further
use.
Preparation of the plant extract

Preparation of the extracts was
done by following the method. ') One
gram of dried powder of plant materials
were extracted with 20 ml of ethanol
(75%), acetone, chloroform, aqueous and
petroleum ether (Merck, extra pure) for 1
min using an Ultra Turax mixer (13,000
rpm) and soaked overnight at room
temperature. The sample was then filtered
through Whatman No. 1 filter paper in a
Buchner funnel. The filtered solution was
evaporated under vacuum in a rota-vator at
40°C to a constant weight and re dissolved
in the same solvent namely aqueous,
ethanol, chloroform, petroleum ether and
acetone for extraction. The solution was
stored at 18°C for further studies.
Phytochemical analysis

Chemical test for screening and
identification of bioactive compounds in
the leaf extract of medicinal plant was

assessed by using the standard method.
14]

QUALITATIVE ANALYSIS OF
PHYTOCHEMICALS
CONSTITUENTS

Test for Tannins

For tannin identification to 1 ml of the
plant extract, 1 ml of ferric chloride (5%)
was added. Formation of dark blue or
greenish black indicates the presence of
tannins.

Test for Saponins

For saponin identification to 2 ml of plant
extract, 2 ml of distilled water was added
and shaken in graduated cylinder for 15
minutes, length wise formation of 1 cm
layer of foam indicates the presence of
saponins.

Test for Quinones

For quinone identification to 1 ml of plant
extract, 1 ml of concentrated sulphuric
acid (H,SO,) was added. Formation of red
colour indicates the presence of quinones.
Test for Flavonoids

For flavonoid identification to 2 ml of
plant extract, 1 ml of 2N sodium
hydroxide (NaOH) was added. Formation
of yellow colour indicates the presence of
flavonoids.

Test for Alkaloids

For alkaloid identification to 2ml of plant
extract, 2ml of concentrated hydrochloric
acid (HCI) was added. Few drops of
Mayer’s reagent were added. Formation of
green colour or white precipitate indicates
the presence of alkaloids.

Test for Glycosides

For glycoside identification to 2 ml of the
plant extract, 3 ml of chloroform and 10%
of ammonium solution was added.
Formation of pink colour indicates the
presence of glycosides.

Test for Cardiac Glycoside

For cardiac glycoside identification to 0.5
ml of the plant extract, 2 ml of glacial
acetic acid and few drops of 5% ferric
chloride solution were added. This was
layered with 1 ml of concentrated
sulphuric acid. Formation of brown ring at
interface indicates the presence of cardiac
glycosides.

Test for Terpenoids

For terpenoid identification to 0.5 ml of
the plant extract, 2 ml of chloroform along
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with concentrated sulphuric acid was
added. Formation of red brown colour at
the interface indicates the presence of
terpenoids.

Test for Phenols

For phenol identification to 1 ml of the
plant extract, 2 ml of distilled water
followed by few drops of 10% ferric
chloride solution was added. Formation of
blue or green colour indicates the presence
of phenols.

Test for Steroids

For steroid identification to 0.5ml of the
plant extract was treated with drops of
chloroform, acetic  anhydride  and
concentrated H,SO,4. Formation of dark
pink colour indicates the presence of
steroids.

Test for Coumarins

For coumarin identification to 1 ml of
plant extract, 1 ml of 10 % NaOH was
added. Formation of yellow colour
indicates the presence of coumarins.

Test for Anthocyanin and Betacyanin
For  anthocyanin  and  betacyanin
identification to 2 ml of the plant extract, 1
ml of sodium hydroxide (NaOH) was
added and heated for 5 min at 100°C.
Formation of bluish green colour indicates
the presence of anthocyanin and formation
of yellow colour indicates the presence of
betacyanin.

QUANTIFICATION OF
PHYTOCHEMICALS OF COSTUS
SPECIOSUS

Estimation of Tannins:

Tannins content of the given
sample was estimated by following the
method. *°! The ethanol extract (1 ml) was
mixed with Folin-Ciocalteau’s reagent (0.5
ml), followed by the addition of saturated
Na,COj solution (1 ml) and distilled water
(8 ml). The reaction mixture was allowed
to stand for 30 min at room temperature.
The supernatant was obtained by
centrifugation and absorbance was
recorded at 725 nm using UV-Visible
Spectrophotometer. Increasing

concentrations of standard tannic acid was
prepared and the absorbance of various
tannic acid concentrations was plotted for
a standard graph. The tannin content was
expressed as mg tannic acid equivalent per
gram of the sample.

Estimation of Total phenolic content
(TPC)

Total phenolic content in the
ethanolic leaf extract of Costus speciosus
was determined by the Folin Ciocalteau
colorimetric method. % For the analysis,
0.5 ml of dry powdered ethanolic leaf
extracts were added to 0.1 ml of Folin-
Ciocalteau reagent (0.5N) and the contents
of the flask were mixed thoroughly. Later
2.5 ml of Sodium carbonate (Na2C0O3) 2%
(wv) was added. The blend was incubated
in the dark at room temperature for 15
min. The absorbance of blue-colored
solution of all samples was measured at
765 nm. The results were expressed in mg
of Gallic acid equivalent (GAE) per gram
of dry weight of plant powders.
Estimation of Flavonoid Content

Flavonoids content in the ethanolic
leaf extract was determined by the
aluminium chloride colorimetric method.
0705 ml of leaf extracts of Costus
speciosus at a concentration of 1mg/ mi
was taken and the volume was made up to
3ml with methanol. Then 0.1ml aluminium
chloride — AICI; (10%), 0.1 mL of 1M
potassium acetate and 2.8 ml distilled
water were added sequentially. The test
solution was vigorously shaken. After
incubation at room temperature for 30 min,
the absorbance of the reaction mixture was
measured at 415 nm. A standard
calibration plot was generated at 415nm
using known concentrations of quercetin.
The concentrations of flavonoid in the test
samples were calculated from the
calibration plot and expressed as mg
Quercetin equivalent per gram of sample.

Estimation of Total alkaloids:
The quantification method for
alkaloids determinations has been used
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with some modifications. ™ 100 ml of
10% acetic acid in ethanol was added to 1
gram of dry powdered plant and then the
extracts were covered and allowed to stand
for 4 h. After that, the extracts have been
filtrated and concentrated on a water bath
to 25 ml of its original volume. The
droplets of concentrated ammonium
hydroxide were added to the extract until
the precipitation the whole solution was
allowed to settle, and then the precipitates
were washed with dilute ammonium
hydroxide and then filtered using filter
paper whatman. The residue was dried in
the oven at 40 °C and weighed. The
alkaloid content was determined using the

following formula:
% alkaloid = [final weight of the sample / initial
weight of the extract] x 100.

Estimation of Saponin content:

The determination of total saponin
was done according to the method used
with minor modifications. ™ 1 g of
powdered plant has been added to 100 ml
of 20% aqueous ethanol and kept in a flask
on stirrer for half hour and then heated
over a for 4 h at 45 °C with mixing. The
mixture was filtered by using filter paper
whatman and the residue again extracted
with another 100 ml of 25% aqueous
ethanol. The combined extracts were
concentrated by using rotary evaporator in
40 °C to gets 40 ml approximately. The
concentrate was transferred into separator
funnel and extracted twice with 20 ml
diethyl ether. The ether layer was
discarded while the aqueous layer was
kept and then re- extracted with 30 ml n-
butanol was added. The n-butanol extracts
were washed twice with 10 ml of 5%
aqueous sodium chloride. The remaining
solution was evaporated. After
evaporation, the samples were dried in the
oven at 40°C to a constant weight and the
saponin content was calculated.

Estimation of Steroids:

Iml of ethanol extract of steroid
solution was transferred into 10 ml
volumetric flasks. Sulphuric acid (4N,

2ml) and iron (I11) chloride (0.5% wl/v, 2
ml), were added, followed by potassium
hexacyanoferrate (I11) solution (0.5% wi/v,
0.5 ml). The mixture was heated in a
water-bath maintained at 70+20C for 30
minutes with occasional shaking and
diluted to the mark with distilled water.
The absorbance was measured at 780 nm
against the reagent blank. %

Estimation of Terpenoids:

100 g of plant powder were taken
separately and soaked in alcohol for 24
hours. Then filtered, the filtrate was
extracted with petroleum ether and the
ether extract was treated as total
Terpenoids.

The experiments were carried out
in triplicates and results are expressed as
Mean + Standard deviation.

RESULTS

The present was study carried out
on the leaf extract of Costus speciosus
revealed the presence of medicinal active
constituents. The phytochemical active
compounds of Costus speciosus were
qualitatively analysed in the leaf extract
and the results are tabulated in Table 1.
Among the five different solvents used, the
ethanol leaf extract of Costus speciosus
was rich in Tannin, Quinones, Glycosides,
Alkaloids, Phenols, Flavonoids,
Coumarins,  Steroids and  Saponins
followed by acetone extract.

Various phytochemical compounds
detected are known to have beneficial
important in medicinal science. The
phytochemicals possess a wide range of
activities which help in the protection
against chronic diseases.

Quantitative estimation of the
percentage crude chemical constituents in
the above plant was also studied and
summarized in Table 2. The ethanol leaf
extract of costus speciosus contained the
highest % crude yield of tannin, phenol,
flavonoid, alkaloid, saponin, steroid and
terpenoids.
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Table.1. Phytochemical screening from leaf extracts of Costus speciosus

Phytochemicals Leaf extract of Costus speciosus

Aqueous | Ethanol | Chloroform | Acetone | Petroleum ether
Tannins - ++ +
Saponins ++ ++ +
Flavonoids + + +
Quinones + ++ ++ ++
Glycosides - + +
Cardiac glycosides | + + + +
Terpenoids + ++ + ++ +
Phenol ++ ++ ++
Coumarins + + +
Steroids + + ++ +
Alkaloids + + +
Anthocyanin - -
Betacyanin + + +

++ =strong positive, + = positive, = negative

Table 2: Percentage of Phytochemcial of Costus speciosus

Bio Active Compounds | *mg/gm of Dry Material
Total Phenol 254+04

Tannin 20.3£0.62

Saponin 18.3+0.66

Flavonoid 13+ 0.79

Terpenoid 11.2+0.5

Alkaloid 6.4 +0.45

Steroid 1.03+0.15

*Values are expressed as Mean + Standard deviation

DISCUSSION

Phytochemicals are non nutritive
plant chemicals that have protective or
disease preventive properties. They are
non essential nutrients but the plants that
produce these chemicals protect humans
against diseases.

The phytochemical studies shows
that the ethanolic leaf extract is rich in
Flavonoid, Phenols, tannins, alkaloids,
Steroids and Terpenoids. These secondary
metabolites act as an  effective
antimicrobial substance against wide range
of microorganisms. ! Terpenoids acts as
bronchodilator in humans and exhibit anti-
inflammatory, antibacterial and antibiotic
properties. Alkaloids posses numerous
functions, among them the most important
are their analgesic, antispasmodic and
bactericidal effects. ! One of the most
important biological properties of alkaloid
is their toxicity against the cells of foreign
organism. ' Tannins were reported to
exhibit antiviral, anti bacterial and anti
tumor activities. ® Presence of coumarins
contributes to the antifungal activity. *®

Flavonoids, another constituent of
leaf extract of Costus speciosus exhibited a
wide range of biological activity like

antimicrobial, anti-inflammatory,
antiallergic and antioxidant properties. !
Polyphenolic compounds like flavonoids
and tannins are known anti oxidant and
possess organ  protective  functions.
Flavonoids are potent free radical
scavengers, which prevent oxidative cell
damage, have anticancer activity. 2!

The result also reveals that Costus
speciosus is gratified with Phenols which
mainly contributes to its antimicrobial
potency. The results obtained were in
accordance with previous papers. ¥ Plant
steroids are known for cardiotonic
activities and also used in cosmetics,
nutrition and herbal medicine. Steroids act
as a precursor for the synthesis of sex
hormones.

Thus, phytochemical screening
may be useful for analyzing the bioactive
principles, which are the potent source for
drug discovery and development.

CONCLUSION

Costus speciosus is a medicinal
plant which can be successfully used in
many health problems. The present work
explained the use of herbal plant as rich
source of phytochemicals. Hence the plant
can be used in the development and
discovery of new drug molecules. The
present study verified the traditional use of
Costus speciosus as herbal medicine for
various human ailments. Further studies
are needed to isolate characterize and
elucidate the structure of bioactive
compounds.
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