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Abstract: Preliminary phytochemical screening is one of the most important basic investigations for
identification and discovery of new bioactive compounds from medicinal plants. Though very elementary in
nature, it is based on such analysis where researchers can decide the future course of action for isolation of
bioactive compounds from plants. Phytochemical screenings help in providing the underlying understanding
with respect to the presence or absence of different secondary metabolites, thereby narrowing down the ultimate
aim of identification of compound(s) responsible for the claimed medicinal or beneficial values. Taking these
into consideration, the present work tries to study the phytochemical screening of 10 medicinal plants collected
from Manipur. The aqueous and methanolic extracts of the dried leaves collected from this region were tested
for the presence of important secondary metabolites. Methanolic extracts were found to show more positive
results as compared to the aqueous extracts, which could be due to more solubility of the secondary metabolites
present in these plants in methanol.
Keywords: Medicinal plants, phytochemical screening, Manipur, secondary metabolites.
INTRODUCTION
Secondary metabolites, which are also referred to as
natural products, are rich reservoir of chemical
biodiversity. Because of their vast diversity,
secondary metabolites are exploited as sources of
medicines, flavourings, or relaxing drugs, essential
oils etc. The use of secondary metabolites as source
of drugs is well mentioned in various literatures.
Terpenoids have been reported for their use as
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source of antimicrobial and antiviral compounds.
Phenolics on the other hand have been reported for
their anti-carcinogenic and anti-mutagenic effects
because of their ability to protect DNA against free
radicals, by inactivating carcinogens, inhibiting
enzymes involved in pro-carcinogen activation and
by activating of xenobiotics detoxification
enzymes. Flavonoids and L-ascorbic acid have been
reported to have protective effect towards oxidative
damages of DNA in lymphocytes [2-7]. Many
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alkaloids have become important source of
bioactive components in global pharmaceutical
industries due to their vast clinical applications [8].
As a result, alkaloids have been exploited in
numerous pharmaceutical applications such as
anesthetics, analgesic, antibiotics, disinfectants,
central nervous system (CNS) stimulants and
sedatives etc [9,10]. Thus, because of their immense
potential as source of new and potent bioactive
compounds, the investigation of secondary
metabolites is advancing more and more. The
current study was therefore carried out to analyze
the presence of phytochemicals in 10 medicinal
plants collected from Manipur.
MATERIALS AND METHODS
Collection of plant material: The fresh and
healthy leaves of 10 medicinal plants used by the
locals of Chandel District, Manipur, were collected
during March, 2016. The collected leaves were
properly washed with tap water, rinsed with
distilled water, and were dried in a well ventilated
room.
Processing of samples : The collected dried leaves
of the medicinal plants were pulverized using a
sterile electric blender to obtain the powered form.
The powdered forms of the various medicinal plant
samples were then stored in airtight glass
containers, protected from sunlight until required
for analysis. The powdered forms of the samples
were used for obtaining aqueous and methanolic
extracts.
Preparation of aqueous and methanolic extract
of plant samples : For 25 g of powdered sample of
the collected plant, 150 ml distilled water was used
i.e. in the ratio of 1:6 sample and solvent. The plant
sample was placed in the thimble, whereas the
distilled water was placed in the round bottom flask
of the soxhlet apparatus. The temperature was set
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at 450 C, and the apparatus was run for 24-48 hours.
The solution so obtained at the round bottom flask
was the final aqueous extract. The same protocol
was followed for preparation of methanolic extract.
Qualitative
analysis
of
phytochemical
constituents: Phytochemical analysis was
performed on both the aqueous extracts as well as
the methanolic extracts.
Salkowski Test. 2 ml chloroform was added by
tilting the test tube to 2 ml extract. Then 2 ml
H2SO4 was added drop by drop to the already tilted
test tube. Formation of a perfect red colour in the
lower layer of chloroform (interface of the 2 layers)
indicated the presence of steroids.
Keller-Killani Test: 5 ml H2SO4 was added drop
by drop on the side of the test tube containing 1 ml
extract, and heated for 15 min in water bath at 700
C. Then 5 ml NaOH was added drop by drop (for
proper neutralization). 1 – 1.5 ml of neutralized
extract solution was added to 5 ml of freshly
prepared Fehling’s solution. Formation of brick red
precipitation at the bottom of the test tube indicated
the presence of cardiac glycosides.
Foam test: 2 ml of extract was added in 10 ml of
distilled water in a test tube, and shaken
vigorously. The formation of foams indicated the
presence of saponin.
Ferric Chloride test: 2 ml of the extract and 2 ml
of distilled water were taken in a test tube. Then
few drops of 5% ferric chloride (FeCl3) solution (in
90% alcohol) were added. Formation of green
precipitate indicated the presence of tannins.
Test for quinones : To 2 ml extract, 20 drops of
10% NaOH was added. Formation of blue-green
colour indicated the presence of quinones.

Page 95

Academica Editores:

Acta Velit

Vol: 3 Issue: 2,

2016

Fig 1: Some of the medicinal plants (A is Clerodendrum colebrookianum, B is Elsholtzia blanda, C is Croton caudatus, and D is
Chromolaena odorata) collected from Manipur.

RESULTS AND DISCUSSIONS
The preliminary quanlitative phytochemical
analysis of 10 medicinally important plants showed
the presence different phytochemicals in these
plants. The results (Table 1 & 2) showed that the
presence of phytochemicals are not similar when
water and methanol were used. For instance,
phytochemical analysis showed the presence of
tannins, saponins and cardiac glycosides, and
absence of quinones and steroids in aqueous extract
of Croton caudatus, whereas in methanolic extract,
tannins and saponins were present, but quinones,

steroids and cardiac glycosides were found to be
absent in the methanolic extract. This indicated that
the types of cardiac glycosides found in Croton
caudatus are soluble in water, but not in methanol.
Also, it could be that the cardiac glycoside found in
this plant is of more of less same polarity in nature
with water. These types of interpretation can be
obtained based on the current results for all the 10
plants studied in this paper. Thus, phytochemical
analysis provided us not only the profile of various
secondary, but it also suggested us with many other
information related to the characteristics of the
secondary metabolites present.

Table 1: Phytochemical screening of aqueous extracts of medicinal plant samples.
Sept-Nov 2016
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Sl. No.

Botanical Name

Tanins

Saponins

Quinones

Steroids

1.

Chromolaena odorata (L.) King &
Robinson.

+ve

-ve

-ve

+ve

Cardiac
glycosides
-ve

2.

Clerodendrum colebrookianum Walp.

+ve

-ve

-ve

-ve

-ve

3.
4.
5.
6.
7.
8.

Croton caudatus Geisel.
Elsholtzia blanda Benth.
Eucalyptus alba Reinw. ex Blume.
Hibiscus cannabinus Linn.
Murraya koenigii (Linn.) Spreng.
Phlogacanthus thyrsiformis (Roxb. ex
Hardw.) Mabb.
Rhus semialata Murr.
Zanthoxylum armatum DC.

+ve
+ve
+ve
+ve
+ve
+ve

+ve
-ve
-ve
-ve
-ve
-ve

-ve
-ve
-ve
-ve
-ve
+ve

-ve
-ve
+*
-ve
-ve
+ve

+ve
-ve
-ve
-ve
-ve
+ve

+ve
+ve

-ve
-ve

-ve
-ve

-ve
-ve

+ve
-ve

9.
10.

Table 2: Phytochemical screening of methanolic extracts of medicinal plant samples.

Botanical Name

Sl.
No.

Tanins

Saponins

Quinones

Steroids

Cardiac
glycosides

1.

Chromolaena odorata (L.) King &
Robinson.

+ve

-ve

-ve

-ve

+ve

2.

Clerodendrum colebrookianum Walp.

+ve

-ve

-ve

-ve

-ve

3.

Croton caudatus Geisel.

+ve

+ve

-ve

-ve

-ve

4.

Elsholtzia blanda Benth.

+ve

+ve

-ve

+ve

-ve

5.

Eucalyptus alba Reinw. ex Blume.

+ve

+ve

-ve

+ve

+ve

6.

Hibiscus cannabinus Linn.

+ve

-ve

-ve

-ve

-ve

7.

Murraya koenigii (Linn.) Spreng.

+ve

-ve

-ve

-ve

+ve

8.

Phlogacanthus thyrsiformis (Roxb. ex
Hardw.) Mabb.

+ve

-ve

-ve

+ve

+ve

9.

Rhus semialata Murr.

+ve

-ve

-ve

-ve

+ve

10.

Zanthoxylum armatum DC.

+ve

-ve

+ve

+ve

-ve

The information generated from this type of studies
can be of use in future studies related to isolation of
the bioactive compounds present in medicinal
plants. However, it should be noted that
phytochemical screening of secondary metabolites
may vary based on; at what stage the plant samples
were collected. In general, maximum accumulation
of metabolites occurs at the time of flowering,
whereas lesser accumulation occurs at the fruiting
stage. Thus, the time of collection of plant samples
can further influence the quality and quantity of the
Sept-Nov 2016

secondary
metabolites
present.
Moreover,
phytochemical profiles in plants can also be further
influenced by other factors such as soil, light, water,
temperature and nutrient condition on which the
plant grows. The interest in analysis of
phytochemicals in plants has heightened up further
among the researchers because of their versatile
applications. Various studies have reported the use
of the three types of secondary metabolites viz.
terpenoids, phenolics and alkaloids.
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Terpenoids have been reported for their
antimicrobial and insecticidal properties, and are
exploited as source of pesticides and fungicides in
agriculture and horticulture [11,12]. Saponins have
been reported to have physicochemical (foaming,
emulsification, solubilization, sweetness and
bitterness) and biological properties (haemolytic,
antimicrobial, antioxidant, moluscacide, insecticide
and ichthyocide), due to which they are exploited in
food, cosmetics, pharmaceutical industries and soil
bioremediation. Among the properties of saponins
critical micellar concentration (CMC), maximum
surface density and aggregation number (number of
monomers in a micelle) are of great importance for
application as surfactants and foaming agents.
Terpenoids such as β-carotene, lycopene and lutein,
have been reported for their ability to protect against
uterine, prostate, breast, colorectal and lung cancers.
They have also been implicated to provide
protection against risk of digestive tract cancer. The
xanthophylls have been reported for their ability to
protect other antioxidants and tissue specific
protection. Zeaxanthin, cryoptoxanthin and
astaxanthin are members of the xanthophyll group
[13-16]. The cardiac glycosides are an important
class of naturally occurring drugs that posses both
beneficial and toxic effects on the heart, and have
been reported to play important role in the therapy
of congestive heart failures (CHF)[17].
Phenolics are widespread among the flowering
plants. They are secondary metabolites which are
derived from pentose phosphate, shikimate, and
phenylpropanoid pathways in plants [18-20]. Apart
from being responsible for the colour (such as
yellow, orange, red, and blue pigments), taste and
flavour (such as vanillin and eugenol) of foods, one
of their major characteristics is the radicalscavenging capacity, which is involved in
antioxidant properties, and the ability to interact
with proteins. Flavonoids, catechins and their
derivatives are considered as therapeutic agents in
Sept-Nov 2016
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degenerative diseases and brain aging processes
[21-24]. High flavonoid intakes have also been
reported for decrease in LDL oxidation [25,26].
Tannins, commonly referred as tannic acid, have
been reported to provide physiological effects, such
as to accelerate blood clotting, reduce blood
pressure, decrease the serum lipid level, produce
liver necrosis, and modulate immunoresponses
[27,28]. Polyphenols (phenolic acid, stilbenes,
tannins, isoflavones green tea catechins) have also
been reported to inhibit the reproduction and growth
of many microbes such as Salmonella, Clostridium,
Bacillus, Chlamydia, Vibrio cholerae
and
Enterotoxigenic
E.
coli
(ETEC).
These
antimicrobial properties of phenolics can be
exploited in food processing industries to increase
the shelf-life of processed foods such as catfish
fillets [29-32].
Alkaloids are group of secondary metabolites that
contain basic nitrogen atoms. In addition to carbon,
hydrogen and nitrogen, alkaloids may also contain
oxygen and sulfur [33]. Glutathiones (GSH) are
type of alkaloids, which are composed of the amino
acids glutamine, cysteine, and glycine. The thiol
group is a potent reducing agent, rendering GSH the
most abundant intracellular small molecule,
reaching millimolar concentrations in some tissues.
GSH has also been reported for their role in the
detoxification of a variety of electrophilic
compounds and peroxides via catalysis by
glutathione S-transferases (GST) and glutathione
peroxidases (GPx). In addition to their
detoxification ability, GSHs play important role in
other cellular reactions, including, the glyoxalase
system,
reduction
of
ribonucleotides
to
deoxyribonucleotides, and regulation of protein and
gene expression [34]. Thus, it can be said that
contribution of secondary metabolites in medicine
and pharmaceuticals is enormous and needs to be
understood deeper because of their huge
applications.
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CONCLUSION
Preliminary phytochemical screening of medicinal
plants is one of the basic steps in various
pharmaceutical researches, from which the future
steps
for
isolation,
identification
and
characterization of bioactive compounds can be
done. Thus, though very preliminary in study, such
studies are important part of practice that help in
deciding the future course of analysis and
techniques needed for complete understanding of
the bioactive profile of medicinal plants.
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