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Abstract

Phytochemical profile is an important aspect as it will give an over view of possible pharmacological
properties of the plant. Justicia neesii is a plant belongs to Acanthaceae family, on which no significant
phytochemical and pharmacological was done. The objective of the present study is to elucidate the
phytochemical profile and analysis of antioxidant properties by TLC method. The phytochemical
analysis was done for screening the maximum number of phytochemicals using standard methods. The
TLC plates were developed with a solvent system containing methanol: chloroform: hexane at a ratio of
7:2:1. Ascorbic acid was used as positive control and a blank TLC plate was used as negative control in
the experiment. The diluted DPPH in methanol was sprayed on the developed plates and observed under
UV light. The preliminary phytochemical analysis shows the presence of flavonoids, glycosides,
lactones, lignins, phenols, phytosterols, quinins, reducing sugars, saponins and terpinoids. The TLC
analysis has shown the higher intensity of yellow color for the test spots which indicating the higher
antioxidant potential of plant extract compared to standard ascorbic acid after treatment with DPPH
solution. The plant is having good antioxidant potential. The plant was also composed of many
significant phytochemicals.
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Introduction

Natural products are the primary and most significant source for developing new leads in drug
discovery process. Plant parts like leaves, roots, bark are well established and most trusted
medicines in India during earlier days of 1900. At that time people kept their trust on plant
derived medicine and relayed largely on plants for curing every kind of diseases. In the later
part of synthetic era people started working on natural products and developed many leads.
75% of anti infective drugs and 60% of anticancer agents are derived from natural product and
also natural products are continued to play their roles even in the competition of new drug
discovery strategies." With respect to the constant contribution of natural products in human
medicine basic pharmacological researchers are placing their interest mostly on plants and
plant derived products.

Justicia neesii is a plant belongs to family Acanthaceae, grows in tropical regions of India as a
perennial herb. It is also called as Justicia micrantha Wall. Acanthaceae family is composed
of nearly 2500 species of plants belongs to 250 genera. This family of plants mainly contains
alkaloids, tannins, diterpenoids, cyanogenitic compounds and saponins.? The ethno
pharmacological information suggested that the plants belongs to Justicia genera can be used
for treating variety of diseases including cancer, diabetes, fever, headache, inflammation,
arthritis and different gastrointestinal disorders.® In the previous studies on this plant reported
the presence of various types of lignans. Three p-apolignans including 1,4-Dihydotaiwanin C,
Jusneesiin, Jusneesiinol* and two arylnaphthalide lignans including jusmicranthin and
justirumalin are found to be present.>® The plant was also found to contain diphyllin
glycosides like Neesiinoside A and Neesiinoside B.” The lignan glycosides derived from
Justicia ciliata showed good anti-inflammatory activities.® The lignan glycosides derived from
Justicia procumbens showed good cytotoxic activities.” The review of the scientific literature
did not reveal any significant information on pharmacological properties of Justicia neesii. So
it was consider worthwhile to analyze different phytochemicals present in the plant and make
a clear profile of the possible pharmacological properties.
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Materials and Methods
Collection and Identification of Plant

Plant material was collected from different areas of East
Godavari district, Andhra Pradesh during the month of
February 2014 on day time. The plant was taxonomically
identified by the experts of Botanical Survey of India,
Hyderabad (BSI/DRC/2013-14/Tech./915-A).

Extraction of Plant Material

Whole plant parts including leaves, stem, twigs, flowers, seeds,
roots were separated and made free from soil matter. They
were dried and powdered by using hand pulveriser to a course
powder. Then the powder was extracted with ethanol by using
Sohxlet apparatus at a temperature of 50-55°C for 8h. The
extracts were concentrated using vacuum evaporator and the
semisolid mass was dried in vacuum desiccators.

Phytochemical Analysis

The phytochemical analysis was carried out on the ethanolic
extracts of the plant by following standard methods.***

Test for Alkaloids:

0.2 g of extract was added to 5mL of 2N hydrochloric acid and
heated on boiling water bath. The mixture was filtered and
cooled. To the two equal halves of the filtrate, Mayer’s reagent
was added to one portion and Wagner’s reagent to other. Both
the extracts form turbidity upon addition indicating the
presence of alkaloids.

Test for Anthraquinones:

0.5 g of the extract was dissolved in 10% hydrochloric acid and
boiled in water bath for few minutes. The solution was then
filtered and cooled. To the cool filtrate equal volume of
chloroform and few drops of 10% ammonia was added, mixed
well and heated on water bath. The formation of rose pink
colour will indicate the presence of anthraquinones.

Test for Carbohydrates:

0.2 g of the extract was dissolved in 2mL of distilled water and
add few drops of a- napthol solution in alcohol. Mix well and
add concentrated sulphuric acid from sides of the test tube.
Appearance of violet colour ring at the junction of two liquids
will indicate the presence of carbohydrates.

Test for Carotenoids:

0.5 g of the extract was dissolved on chloroform and filtered.
To the filtrate add 85% sulphuric acid. Blue colour at the
interface of two layers will indicate the presence of
carotenoids.

Test for Coumarins:

0.2 g of extract was dissolved in 2mL of distilled water. The
test tube was covered with a filter paper which is previously
socked in sodium hydroxide solution and allowed to boil for
few minutes. The paper was then observed under ultra violet
light. The appearance of yellow colour fluorescence will
indicate the presence of coumarins.

Test for Flavonoids:

0.2 g of the extract was dissolved in 5mL of distilled water and
few drops of 10% sulphuric acid followed by 1mL of ammonia
was added. The formation of greenish yellow precipitate
indicates the presence of flavonoids.

Test for Fixed oils ad Fatty acids:

Spot the extract on a filter paper. Oil staining on the filter
paper will indicate the presence of fixed oils and fatty acids.

Test for Glycosides:

0.2 g of extract was dissolved in 5 mL of distilled water and
few drops of glacial acetic acid were added. Then few drops of
5% ferric chloride and concentrated sulphuric acid were added
to the mixture. The appearance of bluish green colour in the
upper layer and formation of reddish brown colouration at the
junction of two liquids will indicate the presence of glycosides.
Test for Gums and mucillages:

0.5 g of the extract was dissolved in 10 ml of distilled water
and added to 25 mL of absolute alcohol with constant stirring
and then filtered. The precipitate was dried in air and observed
for its swelling properties and carbohydrates content.

Test for Lactones:

0.2 g of the extract was dissolved in 2 mL of distilled water
and add few drops of sodium picrate solution. Appearance of
yellow to orange colour will indicate the presence of lactone
ring.

Test for Lignins:

0.2 g of the extract was dissolved in 2 mL of distilled water. To
this few mL of phloroglucinol alcoholic solution followed by
few drops of hydrochloric acid was added. Appearance of red
colour will indicate the presence of lignins.

Test for Phlobatanins:

0.5 g of the extract was dissolved in few mL of distilled water
and filtered. To the filtrate 2% hydrochloric acid was added
and boiled in water bath for few minutes. No red precipitate
shows the absence of phlobatanins.

Test for Phenols:

The diluted extract was spotted on a filter paper and a drop of
phosphomolybdic acid was added. The blue colouration of the
spot upon exposure to the ammonia vapours will indicate the
presence of phenols.

Test for Phytosterols:

0.2 g of the extract was dissolved in 2 mL of chloroform and
add 1 mL of concentrated sulphuric acid from the sides of the
test tube. Appearance of reddish brown colour in chloroform
layer will indicate the presence of phytosterols.

Test for Proteins and Amino acids:

0.2 g of extract was dissolved in 2 mL of distilled water and
4% sodium hydroxide and few drops of 1% copper sulphate.
Appearance of violet or pink colour will indicate the presence
of proteins.

Test for Quinones:

0.2 g of the extract was dissolved in 2 mL of distilled water
and few mL of alcoholic potassium hydroxide solution was
added. The formation of red to blue colour indicates the
presence of quinones.

Test for reducing sugars:

0.5 g of the extract was dissolved in 5mL of distilled water and
boil on a water bath for 5 min and filtered. The filtrate was
made alkaline to the litmus paper with 20% sodium hydroxide
solution. The resultant solution was boiled on water bath with
equal volume of Benedicts solution. The formation of brick red
precipitate indicates the presence of reducing sugars.

Test for Resins:

0.2 g of the extract was dissolved in 2 mL of distilled water
and add 3 mL of copper sulphate solution. The solution was
mixed well and allowed to separate. The formation of green
colour precipitate will indicate the presence of resins.

Test for Saponins:

0.2 g of the extract was dissolved in distilled water and then
boiled in water bath. The mixture was cooled and shaken
vigorously to form foam and observed for 20 min. The
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formation of foam indicates the presence of saponins and the
height of froth indicates the amount of saponins present.

Test for Steroids:

0.5 g of the extract was dissolved in two mL of acetic
anhydride and 2 mL of concentrated sulphuric acid was added
drop wise through the walls. The colour changes from violet to
blue or green indicate the presence of steroids.

Test for Tannins:

0.2 g of extract was dissolved in 10mL of distilled water and
warm on water bath. The mixture was filtered and to the filtrate
1mL of 5% Ferric chloride was added. The appearance of dark
green solution indicates the presence of tannins.

Test for Terpenoids:

0.2 g of the extract was shaken with 2 mL of chloroform and
then 3 mL of concentrated sulphuric acid was added through
the walls of the test tube. Reddish brown coloration at the
interface will indicate the presence of terpenes.

Test for Volatile oils:

0.2 g of the extract was dissolved in 2 mL of distilled water
and add 0.1 mL of sodium hydroxide solution and shake well.
Then add small amount of diluted hydrochloric acid and shake
the solution. The formation of white precipitate will indicate
the presence of volatile oils.

Thin layer chromatography test for antioxidants

For the determination of antioxidant composition of extract the
thin layer separation followed by treatment with 2, 2 —diphenyl
— 1-picrylhydrazyl (DPPH) was done. In this method about
2uL of the extract was loaded on the TLC plates (Merck 10 x
10 cm? and developed with a solution of methanol:
chloroform: hexane (7:2:1) for the separation different natural
products present in the extract. Ascorbic acid was used as
positive control and a blank TLC plate was used as negative
control in the experiment. The developed plates are air dried
and observed under UV cabinet for various spots and the Rf
values are noted. Then 0.05% DPPH in methanol was sprayed
on the developed plates and incubated for 15 min at room
temperature. The antioxidant constituents will appear as a
yellowish white band on the violet colour background. The
intensity of the bands compared to the positive control was
noted.*® ¢

Results and Discussion

The vyield of ethanolic extract was found to be 10.58%. The
yield of the plant extract may be affected by different chemical
and environmental factors including the season of plant
collection.”

The preliminary phytochemical analysis was done for finding
various chemical constituents present in the ethanolic extract of
plant which shows the presence of flavonoids, glycosides,
lactones, lignins, phenols, phytosterols, quinins, reducing
sugars, saponins and terpinoids. High positive values are
observed for the presence of glycosides, lactones, phenols and
saponins. Flavonoids are the compounds which posses
antiprotozoal, antibacterial and antiviral actions. These
compounds having the capability of inhibiting important viral
enzymes like reverse transcriptase and protease.?! Flavonoids
will also show there effects on biochemical enzymes like
aldose reductase, xanthine oxidase, phosphodiesterase, Ca*-
ATPase, and lipoxygenase. Several mechanisms for anti-
inflammatory action of flavonoids have been reported.”
Glycosides are the well known and well established class of
phytochemicals which are having cardiotonic, antibacterial,

antiviral,  anticancer,  antioxidant,  anti-inflammatory,
neuroprotective, hepatoprotective and immunomodulatory
actions. They can also inhibit the oxidase enzymes like
tyrosinase and useful in dermatological treatments.?
Sesquiterpene lactones are having biological activities like
antimicrobial,  cardioprotective, anticancer and anti-
inflammatory activities.?* Lignins and lignans are also having
various biological activities including anti-inflammatory
activity.”® The phenolic compounds in the plants are the major
source of primary antioxidants.?® They also have antimicrobial
action. In humans they will change the redox status of the cells
by interacting with the receptors or enzymes involved in signal
transduction.””  Phenols also contain the wound healing
potential by providing materials to the lignification of cell.?® In
addition to these phenolics can also act as anticancer, anti-
inflammatory, anti-allergic, estrogenic and immunomodulatory
agents.”® Phytosterols are known mainly for their effect on
lipid metabolism.*®* Some studies also stated the anti-
inflammatory activities of phytosterols in in-vitro models." *
Saponins are a kind of glycosides which produce the foaming
aqueous solution. These compounds contain hemolytic,
antifungal and anti-inflammatory properties.®® ** Triterpinoids
are reported to show antimicrobial properties.® Based on the
above literature we can state that the test plant may contain
mainly antimicrobial, anti-inflammatory and anticancer
properties.

The TLC analysis was carried out to find the possible
antioxidant constituents present in the plant extracts and the
developed plates are observed in UV cabinet, before and after
treating with DPPH solution (Figure 1). The positive
antioxidant activity was noted by the fading of purple color of
DPPH to yellow color spots. The plant extract has shown four
spots before treating with DPPH and out of these three distinct
yellow TLC bands are observed after treating with DPPH,
under long UV light. Out of the three, two are showing high
intensity of yellow color. Higher intensity of yellow color was
observed for the test spots which indicating the higher
antioxidant potential of plant extract compared to standard
ascorbic acid.

Visible
Light

Short UV Long UV
254 nm 365 nm

gse e

Day Light

Without DPPH

With DPPH

Figure 1: Analysis of antioxidant activity by TLC method
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Conclusion

Complete pharmacological profile of a synthetic drug will be
helpful in assessing the possible positive and negative effect on
human body. Likewise a complete phytochemical study on the
plant was helpful in assessing the possible pharmacological
effects. By this study we are concluding that the plant is having
good antioxidant potential. The plant was also composed of
many significant phytochemicals and it will be worthwhile to
conduct different pharmacological assays with respect to the
phytochemical present in this plant extract.
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