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ABSTRACT
Primary screening of phytochemicals is a crucial step, in the detection of the bioactive compounds
present in medicinal plants and consequently may lead to drug discovery and development. In the
present study, important phytoconstituents of the selected medicinal plants Ocimum canum (O. canum)
and Costus igneus (C. igneus), were reported in order to relate their presence with bioactivities of the
plants. Three different solvents namely n-hexane, ethylacetate and methanol according to their increasing
polarity were used for extraction of phytoconstituents from the leaf part of both the plants. Qualitative
phytochemical analysis of leaf extract was performed for the presence of triterpenoids, tannins,
glycosides, sterols, alkaloids, flavonoids, carbohydrates, proteins and organic acids. Further quantitative
analysis was conducted to determine the amount of total phenolics, total flavonoids, total alkaloids and
total antioxidant activity of the phytocostituents. There was significant difference between the presence
and absence of different phytocompounds in various leaf extracts. The total phenolics content was found
to be maximum in the methanolic extracts of both the plants. The total flavonoid content was found to be
maximum in the hexane extract of O. canum and ethylacetate extract of C. igneus. Furthermore, the total
antioxidant capacity of O.canum was found to be higher than C. igneus
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INTRODUCTION
Medicinal Plants play a convincing role in the prevention
and treatment of several diseases. They can be a
reservoir of chemical compounds of biological and
pharmacological importance. Previous reports suggest
that plants are source of important drugs, and will
progressively determining the screening of new lead
compounds. The most important of these bioactive
constituents of plants are flavonoids, phenolics,
alkaloids and terpenoids compounds. The members of
Lamiaceae family are used in traditional medicine for
various disorders. Herbs belonging to this family such as
basil, thyme oregano are used in culinary process
throughout the globe. Ocimum canum (O. canum )
belongs to family lamiaceae and earlier studies have
shown that the aqueous extract of O. canum is used by
1.
Ghanaians to treat diabetes mellitus
A number of
phenolic compounds have been reported from the
2
genus Ocimum . Costus igneus(C. igneus) belongs to
family Costaceae introduced from Central and South
America. In southern India, the leaves are used as a
dietary supplement in the treatment of diabetes mellitus
3.
Extracts of herbs, vegetables, cereals, and other plant
materials rich in phenolics, flavonoids and triterpenoids
are of interest in food industry because they reduce
oxidative degradation of lipids and thereby improving the
quality and nutritional value of food. Ingestion of diet rich
in plant polyphenols and flavonoids offers protection
against development of diabetes and other epidemic
4- 6
diseases
. Flavonoids are low molecular weight
bioactive phenols and ubiquitously present in fruit,
7-8
vegetables, flower and seeds . The flavonoids play an
important role in fighting against the complication of
9
diabetes . Quercetin is well known natural flavonoid
present in plants kingdom. It showed antioxidant effect
on experimental streptozotocin (STZ)-induced diabetes
10
in rats . Hespiridin, the other flavonoid, is attenuated
with diabetic complications and also reverses
neuoropathic pain by reducing blood sugar and lipid to
down-regulate generation of free radicals and release of
11
proinflammatory cytokines . Alkaloids affect central
nervous system, reduce appetite and behave as diuretic
12
. The bioactive components of medicinal plants have
been considered as a new approach in the prevention
and as well as the management of diabetes. This study
aimed to investigate and characterize the bioactive
compounds in the different leaf extracts of O. canum
and C.igneus.

MATERIALS AND METHODS
Materials
The chemical reagent DPPH (2,2- diphenyl 1,1picrylhydrazyl)
and
Trolox
(6-Hydroxy-2,5,7,8tetramethylchromane-2-carboxylic acid) was purchased
from Sigma-aldrich (Bangalore, India) all other
chemicals used were analytical grade and obtained from
SISCO RESERCH LAB. Pvt. Ltd (Mumbai, India).
Collection and preparation of plant material
Seeds of O. canum were collected, identified and
authenticated from the Institute of Integrated Ayurveda
and Medicine, Bangalore. The leaves of each plant were
harvested at full bloom, weighed, bulked and placed in a

paper bag kept for air dry at room temperature for 15
days. C .igneus leaves were collected washed and oven
dried at 35º C for 2 days. Leaf sample was crushed
using mixer to fine powder. The powder was
homogenized with liquid nitrogen using pestle and
mortar. Three different solvents with increasing polarity
such as n-hexane, ethyl acetate and methanol were
used for the successive extraction process. Samples
were centrifuged (REMI-24BL) at 6000 rpm at 4º C for
10 min. Supernatant was collected and evaporated..
Prepared leaf extract was filtered and kept in -20ºC for
13
further analysis.
Qualitative Phytochemical tests
Qualitative analysis of phytoconstituents of the leaf
14
extracts were carried out with the standard methods .
Test for triterpenoids
Salkowsaki test : Leaf extract (5 ml) was mixed with 2
ml of chloroform, and 3 ml of concentrated sulphuric
acid was added slowly to the side of test tube and
allowed to form a layer. A reddish brown color of the
interface indicated presence of triterpenoids.
Test for Tannins
5% Ferric chloride was added to 5 ml leaf extract and
allowed to stand. Formation of a deep blue black color
indicated the presence of tannins.
Test for saponin
Foam test: Leaf extract (2 ml) was mixed with water and
shaken vigorously. This lead to the formation of froth
which was stable for 5 minutes. This indicated the
presence of saponin.
Test for glycosides
Bromine water test: Bromine water was added to
different leaf extracts. The formation of a yellow
precipitate indicated the presence of glycosides.
Test for sterols
Salkowaski test : In 2ml of leaf extract, 2ml of
chloroform and 2ml of concentrated sulphuric acid was
added slowly and shaken well. The chloroform layer
turned red and sulphuric acid layer turned greenish
yellow, which indicated the presence of sterols.
Test for Alkaloids
The leaf extract (5 ml) was acidified by adding 2 ml of
diluted hydrochloric acid .It was shaken well and
filtered. The filtrate was used for the analysis.
Dragendroff’s Test
1 ml of Dragendroff’s reagent when added to the
acidified filtrate, gave orange precipitate immediately.
This indicated the presence of alkaloids in the test
sample.
Test for flavonoids
Ferric chloride test: Few drops of ferric chloride were
added to the 5 ml of leaf extract. The formation of an
intense green color indicated the presence of flavonoids.
Test for carbohydrates
Few drops of Molisch reagent were added to 5 ml of leaf
extract followed by addition of concentrated sulphuric
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acid slowly along the wall of the test tube. The formation
of a violet ring at the junction of two liquids indicated the
presence of carbohydrates.
Test for proteins
Biuret test: Leaf extract (5 ml) was treated with copper
sulphate solution. Formation of a violet color complex
indicated the presence of proteins in the test sample.
Test for organic acids
Few drops of calcium chloride were added to the 5 ml of
leaf extract. Immediate precipitation was observed
which indicated the presence of organic acids.
Quantitative Phytochemical analysis
Quantitative analysis of phytoconstituents of the leaf
extract (2 mg/ml in DMSO) was carried out using
standard methods.
Measurement of total phenolic content
The total phenolic content (TPC) of the leaf extracts was
determined with the Folin-Cio-calteu reagent by the
15
method described by Bhoyar et.al.,(2011) . Aliquots of
standard gallic acid (200μg/ml) ranging from 10-100μl
was pipetted into different test tubes. The volume in
each test tube was made up to 500μl by 80% methanol.
To each tube 2.5ml of FC reagent (1:1) followed by 2ml
of 7.5% sodium carbonate was added. The tubes were
incubated in dark for one hour. The absorbance was
measured at 765nm by UV-1800 (Shimadzu)
spectrophotometer. 500μl of leaf extract of different
solvents methanol, ethyl acetate and hexane were taken
as a sample. Results were expressed as of gallic acid
equivalent (mg GAE/g).
Measurement of total Flavonoids content
Aluminum chloride colorimetric method was used for
determination of total flavonoids as described by Chang
16
et.al.,(2002) . Aliquots of standard quercetin (10μg/ml)
was taken ranging from 100-500μl in the test tubes, and
made up to 500μl with 80% methanol followed by 1.5ml
of 95% of methanol, then 0.1ml AlCl3(10%), 0.1ml Na-K
tartrate and 2.8 ml distilled water was added
sequentially. The test solution was vigorously shaken.
The absorbance at 415 nm was recorded by using UV1800 (Shimadzu) spectrophotometer after 30 minutes of
incubation. Results were expressed as of quercetin
equivalent (mg/g). 500μl of leaf extract of different
solvents methanol, ethyl acetate and hexane were taken
as a sample.
Measurement of total alkaloid content
Total alkaloid content was estimated by BCG method as
17
described by Fazel. et.al.,(2008)
method. Aliquots of
standard Atropine sulphate (10 mg/ml) was taken
ranging from 100-500µl and made up to 500µl with
phosphate buffer in test tubes then transfer each to
different separating funnels. 5 ml of phosphate buffer
(pH 4.7) along with 5 ml of BCG solution were added to
each separating funnel and shaken vigorously with 1 to

5 ml of chloroform subsequently. The mixture were
collected in 10 ml volumetric flasks and then diluted to
adjust volume up to the mark with chloroform. Now, the
absorbance of the complex in chloroform was measured
at 470 nm against the blank. The leaf extract was
acidified by adding diluted HCL. It was shaken well and
and filtered. The 500μl of leaf of filtrate was used as a
sample for the analysis.
Measurement of total antioxidant activity
The trolox equivalent antioxidant capacity (TEAC) was
estimated by the method described by Sanchez
18
et.al.,1998 . Different concentration of standard trolox
(0.40 mM/ml) ranging from 0.1 – 1.0 ml were pipetted
out into test tubes and the volume was made up to 1 ml
with 80% methanol. Then 3 ml of DPPH was added and
was incubated in dark for 30 min at room temperature.
The absorbance was measured at 517nm by UV-1800
(Shimadzu) spectrophotometer and percent scavenging
was calculated. Different aliquots ranging from 100μg/ml
to 1000μg/ml of leaf extract were used as sample. The
antioxidant capacities of samples, were measured
against trolox standard and expressed as TEAC.

STATISTICAL ANALYSIS
Three replicates of each sample were used for statistical
analysis. Mean and standard deviations for all the
analysis were calculated. Graphs were prepared with
Graphpad Prism 7.00.

RESULTS AND DISCUSSION
Qualitative and quantitative analysis was performed to
investigate the phytoconstituents of different leaf
extracts of O. canum and C. igneus. The findings reveal
the presence and quantity of various bioactive
secondary metabolites which might be responsible for
the medicinal property of these plants. The observations
and inferences made in the phytochemicals tests are
presented as follows.
Yield of leaf extracts
With the three different solvents, the percent yield of leaf
extract in both the plants varied significantly. The yield
of leaf extract in O. canum was found to be the highest
with the methanol followed by ethyl acetate and hexane.
In C. igneus, the percent yield of leaf extract with
methanol was found to be the highest followed by
hexane and ethyl acetate. The most important
parameter is the solvent polarity in which higher the
polarity, better is the solubility of phenolic compounds.
The highest extract yield (up to 22.8%) was obtained
19
with polar alcohol based solvents. . Present results
with a higher yield of leaf extracts in methanol in both
the plants, are in agreement with the earlier report
(Fig.1).
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Figure 1
Changes in the percentage yield of Ocimum canum
and Costus igneus
Qualitative phytochemical analysis of leaf extracts
With the three different solvents, the presence and
absence of various compounds in both the plants varied
significantly as described in Table (1, 2). Terpenoids,
tannins, saponin, glycosides, alkaloids, flavonoids,
carbohydrates, proteins and organic acid were found to
be present in methanolic extract of O.canum. Tannins,
saponin, glycosides, flavonoids and carbohydrate were
found to be present in ethyl acetate extract whereas,
tannins, saponin, glycosides, sterols, flavonoids and
carbohydrates were also found to be present in the
hexane extract. Saponin, glycosides, alkaloids,

flavonoids, carbohydrates, protein and organic acids
were found to be present in the methanolic extract of
C.igneus. Tannin, saponin, glycosides, sterols,
alkaloids, flavonoids and protein were found to be
present in ethylacetate extract whereas, saponin,
glycosides, sterols, flavonoids, carbohydrate and
organic acids were
present in hexane extract.
Secondary
metabolites
attributes
towards
the
bioactivities of medicinal plants such as hypoglycemic,
antioxidant, anti-inflammatory and
anti-carcinogenic
20
properties .

Table 1
Qualitative phytochemical analysis of leaf extracts
of Ocimum canum
Sl. No.
1
2
3
4
5
6
7
8
9
10

Qualitative Tests
Triterpenoids
Tannins
Saponin
Glycosides
Sterols
Alkaloids
Flavonoids
Carbohydrates
Proteins
Organic acids

Methanol
+
+
+
+
+
+
+
+
+

Ethyl acetate
+
+
+
+
+
-

Hexane
+
+
+
+
+
+
-

Table 2
Qualitative phytochemical analysis of leaf extracts
of Costus igneus
Sl. No.
1
2
3
4
5
6
7
8
9
10

Qualitative Tests
Triterpenoids
Tannins
Saponin
Glycosides
Sterols
Alkaloids
Flavonoids
Carbohydrates
Proteins
Organic acids

Methanol
+
+
+
+
+
+
+

Ethyl acetate
+
+
+
+
+
+
+
+
+
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Total phenolic content in the leaf extracts
The maximum value of total phenolic content in O.
canum and C. igneus was found to be 17.78 ± 0.30
mg/g and 6.24± 0.029 mg/g gallic acid equivalent
respectively in the methanolic extracts. The results
showed a significant difference in phenolic content with
different solvents in both the plants as shown in Table
(3) and Fig. (2). Phenolic acid has been reported in an
extensive range of vegetables, fruits, and medicinal
plants which is repeatedly implicated as natural
21
antioxidants
. Phenolic compounds show redox

properties which can play important role in absorbing
and neutralizing free radicals, quenching singlet and
22
triplet oxygen or decomposing peroxides
.
Rosamarinic acid, a polyphenol which was reported in
Ocimum genus has been found to be a potent
23
antioxidant and it has inhibitory activity on one of the
important target
carbohydrate hydrolyzing enzyme
24
such as pancreatic alpha amylase
. Phenolic
substances have been reported to have multiple
biological effects, including antioxidant activity.

Table 3
Total Phenolics content in different solvents of leaf extracts of
Ocimum canum and Costus igneus .

Sl. No.
1
2
3

Solvents
Methanol
Ethyl acetate
Hexane

Ocimum canum (mg/g)
Mean ± SD
17.78 ± 0.30
15.58 ± 0.28
10.4 ± 0.17

Costus igneus (mg/g)
Mean ± SD
6.24± 0.029
1.46 ± 0.005
5.65 ± 0.083

Values are representatives of mean ±S.D (n=3), Data of total phenolics are expressed as milligrams of gallic acid (GAE)
equivalents per gram of dry weight.

Figure 2
Changes in the total phenolic content of Ocimum
canum and Costus igneus
Total flavonoid content in the leaf extracts
In O. canum leaf extract, the total flavonoid content was
found to be maximum of 9.04 ± 1.96 mg/g of quercetin
equivalent with hexane whereas, in C. igneus leaf
extract the total flavonoid content was found to be
maximum of 3.42 ± 0.06 mg/g quercetin equivalent with
ethyl acetate. The total flavonoid content was found to
be varied with three different solvents in both O. canum
and C. igneus leaf extract as shown in Table (4) and
Fig. (3). The total flavonoid content was found to be
higher in the O. canum leaf extract than C. igneus.
Flavonoids represent the most common and widely

distributed groups of plant phenolics. It acts as an
antioxidant that functions in scavenging free radicals,
inhibiting lipid peroxidation and chelating transition
metals. C. igneus has proven hypoglycemic effect. The
hypoglycemic effects is attributed by the presence of
several components like triterpene saponins, individual
triterpene acids, flavonoids and other plant derived
compounds which are present in the methanolic extract
25.
of C. igneus
Antidiabetic activity might be attributed
due to the presence of pentacyclic triterpene compound
such as β- amyrin and β- L- Arabinopyranose methyl
26
glucoside. .
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Table 4
Total Flavonoid content in different solvents of leaf extracts
of Ocimum canum and Costus igneus
Sl. No.

Solvents

1
2
3

Methanol
Ethyl acetate
Hexane

Ocimum canum (mg/g)
Mean ± SD
8.68 ±1.04
6.48 ± 0.63
9.04 ± 1.96

Costus igneus (mg/g)
Mean ± SD
2.17 ± 0.93
3.42 ± 0.06
1.2 6± 0.77

Values are representatives of mean ±S.D (n=3), Data of total flavonoids are expressed as milligrams of quercetin (QE) equivalents
per gram of dry weight

Figure 3
Changes in the total flavonoid content of Ocimum
canum and Costus igneus
Total alkaloid content in the leaf extracts
There was significant difference in the total alkaloid
content of both the plants. The total alkaloid content was
found to be 0.76 ± 0.20 mg/g of atropine equivalent in O.
canum methanolic leaf extracts whereas, it was found to
be 2.24± 0.16 mg/g atropine equivalent in methanolic
extract of C. igneus. Total alkaloid content was found to
be quite higher in C. igneus leaf extract than O. canum .
The antihyperglycemic property of C. igneus leaf extract
may be attributed by the total alkaloid content.
Total antioxidant activity (TAA) of the leaf extracts
Total antioxidant activity of O. canum in methanolic
extract was 60 µM/g of trolox equivalent whereas, in
case of C. igneus TAA was found to be 10 µM/g. The
TAA was found to be significantly higher of O. canum
compare to C. igneus. The TAA results compared
favorably with previous studies on Iranian Ocimum
accessions extract in acetone which ranged from 10.8 to
27
35.7 µM/g of trolox equivalent
.
Free radicals
contribute to the progression of diabetic complications
due to their ability to damage lipid, protein and DNA
28
Reactive oxygen species also develop insulin
resistance which is one of the major causes of diabetes
29
II . Plant based antioxidants may be useful for the
treatment free radical induced diseases like diabetes.
On the basis of current knowledge of pathophysiology of
insulin resistance, multiple approaches have been
developed. The bioactive components of common plants

have been considered as a new approach in the
prevention and as well as the management of diabetes.

CONCLUSION
The emergence of diabetes related disorders, and the
undesirable side-effects of currently used anti-diabetic
drugs have motivated researchers in recent times to
identify and investigate new alternative drugs from
natural resources. Leaves of O. canum and C.igneus
have traditionally
been used in the treatment of
hyperglycemia. The medicinal role of these plants could
be related to the presence of bioactive compounds as
identified and quantified in this paper. Further research
and efforts to utilize the presence of phytocompounds in
these medicinal plants hold a great potential to advance
their biomedical application in the treatment of diabetes
related disorders.
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