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Ghoshal et al.: Phytochemical and High-Performance Thin Layer Chromatography Analysis of Ixora barbata Roxb.
ex. Sm. and Ixora coccinea L.
The present study deals with the extraction and quantification of phytochemicals, which play a key role
in the pharmaceutical world. In this article, we focused on the study of plant secondary metabolites and
analyzed ethanolic and methanolic extracts of bark and roots of two species of Ixora using the highperformance thin layer chromatography technique. Alcoholic extracts of bark and root of both the
plants revealed the presence of alkaloids, terpenoids, glycosides, phenols, saponins, sterols, tannins, etc.,
but both extracts were devoid of flavonoids and coumarins. Analysis of alkaloid content revealed the
highest amount of total alkaloid content in the methanolic extract of roots of Ixora coccinea (146 mg/
gm) followed by the methanolic extract of bark of Ixora coccinea (138 mg/g). The lowest total alkaloid
content was observed in the methanolic extract of bark of Ixora barbata (64 mg/g). Both ethanolic, as
well as methanolic extracts of Ixora coccinea, showed higher amounts of alkaloid content when compared
to Ixora barbata in similar solvents. As per high-performance thin layer chromatography analysis, the
highest amount of camptothecin was recorded in ethanolic extract of root of Ixora coccinea (117 µg/ml)
followed by ethanolic extract of bark of Ixora barbata (64.43 µg/ml). The lowest amount of camptothecin
was observed in methanolic extract of bark of Ixora coccinea (12.64 µg/ml). The results obtained from the
present high-performance thin layer chromatography analysis also revealed that the above-mentioned
selected plants are a source of a number of other phytoconstituents. This is the first reported study on the
high-performance thin layer chromatography analysis of Ixora barbata. The study includes quantification
of camptothecin compound in both methanolic and ethanolic extracts of Ixora barbata for which there are
no previously published reports.
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Basic research is mainly done on plants, as they have
a huge variety of chemical compounds stored in
them. Plants play a vital role in each and every aspect
of life such as food, clothing, shelter, medicines, etc.
Medicines derived from plants help to serve against
varied ailments. Developing countries depend on
medicinal plants for maintaining the good health of
their population. Scientists throughout the world are
trying their best to explore more and more precious
assets of medicinal plants to help humanity. More
than 30 % of the pharmaceutical preparations,
available all over the world are based on plants[1].
The genus Ixora belonging to the family Rubiaceae
consists of about 400 species[2] of which 28 are
cultivated species[3]. About 30 species occur in India,
a large number of exotics are cultivated in gardens.

There exist several species of Ixora which have been
used as traditional medicine to treat a wide range of
diseases[1,4,5]. Almost all parts of the Ixora plant i.e.
the roots, leaves, bark as well as flowers are shown to
contain various active phytochemicals. Specific plant
parts of various species of Ixora are used for some
specific pharmacological actions[6]. Decoction of bark
is used as a tonic in anaemia, general debility and
treatment of sores. Dried, powdered flowers are used
for whooping cough. In some species of Ixora, flowers
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are used in dysentery, dysmenorrhoea, leucorrhoea,
haemoptysis and catarrhal bronchitis. Decoction
of flowers is also useful in ophthalmic conditions
as well as a source to treat ulcers. Fresh flowers
of some Ixora species are considered beneficial in
tuberculosis and hemorrhages[7]. Different species of
Ixora exhibit different pharmacological actions and
they were used widely for many different ailments.
This suggests variations amongst different species of
Ixora, in their phytochemical content, with respect to
quality as well as quantity. Thus, work on different
species of Ixora may reveal presence of some
novel phytoconstituents and quantities of important
phytoconstituents may be compared amongst
all available species to select the best source of
pharmacologically useful phytoconstituents. There
is a present need to screen various species of Ixora in
order to identify species with possibly larger amounts
of pharmacologically active phytoconstituents as
well as to check for presence of novel variations in
phytochemical content.
Ixora coccinea Linn. (I. coccinea) is also known as
Scarlet Ixora. It is a compact shrub or small glabrous
tree. The plant flowers practically throughout the
year, but it is at its best during the rainy season.
It is native to the Western Peninsula, now widely
cultivated throughout the tropics. This plant has
been known in India since ancient times and the root
has some repute in native medicine[8]. I. coccinea is
known to contain wide varieties of phytochemicals.
I. coccinea flowers show cytotoxicity and antitumor
activity[9,10]. This activity is believed to be due to the
presence of some quinoline alkaloid[11]. Leaves are
used in diarrhoea, stomachache and febrifuge. Roots
are used as sedative, stomachic, gonorrhea, loss of
appetite and shown to stimulate gastric secretion
of bile, relieve abdominal pain, chronic ulcers and
in headache treatment[7,12,13]. Roots are known to
act as a cholagogue and to give relief from pain to
those suffering from dysentery[8]. I. coccinea is thus
well studied with respect to the presence of various
phytoconstituents. Some important phytoconstituents
have been isolated and these have been proved to
exert specific pharmacological effects, some of which
are mentioned above. Although a large amount of
literature is available on phytoconstituents present in
I. coccinea, other species of Ixora still remain to be
screened for the presence of similar or novel active
phytoconstituents.
Ixora barbata (I. barbata) is a large glabrous
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shrub, introduced into the Kolkata Garden before
Roxburgh’s time, but its native country was unknown
till Kurz found it in the Andamans[4]. It is also known
as Bearded Ixora because barbata in Latin means
‘bearded’ and refers to the woolly mouth of the
corolla. Flowers are white and fragnant, and it blooms
in the month of April to June. The plant is commonly
cultivated in Kolkata and elsewhere in India[8]. As
per literature survey, no report is available for the
phytochemical constituents of the I. barbata, hence
there is an urge to check presence and quantities
of important phytochemical constituents as well
as screen for presence of novel phytoconstituents
or drugs present in this plant, comparable to its
pharmacological properties. On the other hand, I.
coccinea is well studied with respect to the presence
of various phytoconstituents. Some important
phytoconstituents have also been isolated and these
have been proved to exert specific pharmacological
effects. Thus a comparative study was initiated to
investigate the presence as well as quantification of
important phytoconstituents in the above two species.
The anticancer activity of the leaves of I. coccinea
was found principally due to the known alkaloid,
Camptothecin (CPT)[10]. CPT, is an isoquinoline
alkaloid and is one of the most promising anti-cancer
drugs of the 21st century[14]. The global demand for
CPT in 2002 was valued at United States (US) $
4045 million. Several water-soluble derivatives of
CPT are currently being used for treating ovarian and
colorectal cancer[15]. CPT was first discovered in the
Chinese deciduous tree as Camptotheca acuminata,
family Nyssaceae[16]. Later, the alkaloid has been
reported from several plant species, Nothapodytes
nimmoniana[17]. Presence of CPT has also been
reported in the members of Icacinaceae, Olacaceae,
Rubiaceae and Apocynaceae[18]. The worldwide
market size for CPT derivatives (eg. topotecan and
irinotecan) reached 1.5 billion US $ in 2002[19]. The
main sources of the alkaloids are bark and roots
of Camptotheca acuminata[20] and Nothapodytes
nimmoniana[21].
Recent interest in the possible anti-cancer effects
has focused the need for the extensive study of the
bioactive compound CPT and also there is an urgent
need to find the alternative sources of CPT from
plants so as to cater to the demands of the pharma
industry. Although I. coccinea shows leaves as the
main source of this drug, the main sources of the
alkaloids are bark and roots in case of Camptotheca
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acuminata
and Nothapodytes nimmoniana[21].
Thus, presence and quantity of alkaloid may vary in
different parts of the plant body as per plant species
or genus selected[18]. Preliminary phytochemical
analysis revealed the presence of alkaloids only in
the roots and bark of I. barbata and not in its flowers
or leaves in the current study. Thus, roots and bark
of I. barbata were selected for quantification and
comparison of alkaloid content with root and bark
of I. coccinea plant. The present study aims to be
a comparative phytochemical analysis and HighPerformance Thin Layer Chromatography (HPTLC)
assay of I. coccinea and I. barbata growing in the
natural habitat.

procedures were used[23,24].

MATERIALS AND METHODS

Hager’s test-3 ml of Hager’s reagent (saturated picric
acid solution) was added to the extract, formation
of the yellow precipitate confirms the presence of
alkaloids.

[20]

Collection and authentication of plant:
Plants were collected from Acharya Jagadish Chandra
Bose Indian Botanic Garden, Botanical Survey of
India, Central National Herbarium, Kolkata, India.
Identification and authentication was done at the centre
itself. A herbarium sheet of these plants have been kept
in the Botany research laboratory of Jai Hind College,
Mumbai. The reference No.: CNH/Tech.II/2016/27, Sp.
No. DG-01 and DG-02.
Preparation of the extract:
The collected plant specimens of bark and root were
separated, washed and dried in shade. The dried
material was then powdered using a grinder and
made into coarse powder which was stored in amber
coloured bottles. 1 g of dried powder of the plant
material i.e. the bark and root was then separately
extracted in 10 ml of 60 % methanol and in 10
ml of 60 % ethanol of High-Performance Liquid
Chromatography (HPLC) grade separately for 8 h in
a shaker. Extracts were cooled at room temperature,
then passed through Whatman’s filter paper No. 1 and
centrifuged at 10 000 rpm for 15 min (Remi, India)
[22]
. The supernatant was then concentrated on a water
bath until a semi solid mass was obtained. This semi
solid mass was then used for further experimental
analysis.
Phytochemical analysis of the extracts:
Both the root and bark extracts were tested for the
presence of alkaloids, flavonoids, saponin, tannin,
steroid, triterpenoid, coumarin, carbohydrate,
glycosides, phenolic compounds so as to obtain its
chemical composition profile. Following standard
May-June 2022

Test for alkaloids: Dragendorff's test-In a test tube to
1 ml of the extract, add a few drops of Dragendorff’s
reagent (solution of potassium bismuth iodide) and
the colour obtained was noticed. Appearance of
orange colour indicates the presence of alkaloids.
Wagner’s test-2 ml of Wagner’s reagent (iodine
in potassium iodide) was added to the extract, the
formation of the reddish brown precipitate indicates
the presence of alkaloids.
Mayer’s test-To the extract, 2 ml of Mayer’s reagent
(potassium mercuric iodide) was added, a dull white
precipitate revealed the presence of alkaloids.

Test for flavonoids: Ferric chloride test-To the
extract when few drops of ferric chloride solution
was added then the formation of blackish red colour
indicates the presence of flavonoids.
Alkaline reagent test-When the extract was treated
with Sodium hydroxide (NaOH) solution, it showed
an increase in the intensity of yellow colour which
would become colourless in addition to a few drops
of dilute hydrochloric acid, indicating presence of
flavonoids.
Lead acetate solution test-Few drops of lead acetate
(10 %) solution when treated with the extract,
formation of yellow precipitate indicates the presence
of flavonoids.
Shinoda test-To the extract when few turnings
of magnesium and 1-2 drops of concentrated
Hydrochloric acid (HCl) were added, formation of
red/pink colour indicates the presence of flavones.
Potassium hydroxide (KOH) (1 %)-To the test
solution when KOH (1 %) were added then formation
of yellow colour indicates the presence of flavonoid.
Test for flavanones-To the solution, 10 % NaOH was
added; colour changes from yellow to orange shows
the presence of flavanones.
To the solution, when concentrated sulphuric acid
was added, orange to crimson red colour confirms
the presence of flavanones.
Test for saponins: Foam test-The extract was mixed
with 2 ml of water and shaken vigorously. Formation
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of foam persisting for 10 min indicates the presence
of saponins.

ninhydrin which results in the formation of purple
colour suggesting the presence of free amino acids.

Test for tannins: Ferric chloride test-To the test
solution when ferric chloride was added, formation
of a dark blue or greenish black colour indicates the
presence of tannins.

Determination of total alkaloid content by
Bromocresol Green (BCG) and phosphate buffer
test[25,26]:

Gelatin test-To the extract when 1 % gelatin solution
containing sodium chloride was added; formation of
white precipitates indicates the presence of tannins.
Test for steroids and triterpenoids: Liebermann
Burchard test-The crude extract was mixed with a
few drops of acetic anhydride, boiled and cooled.
Concentrated sulphuric acid was then added from the
sides of the test tube and observed for a brown ring
at the junction of two layers. Green colouration of
the upper layer and the formation of deep red colour
in the lower layer would indicate a positive test for
steroids and triterpenoids respectively.
Test for coumarin: 1 ml of 10 % NaOH was added
to the 1 ml of extract. Formation of yellow indicates
the presence of coumarins.
Test for glycosides: Keller Killiani Test-To the test
solution, few drops of glacial acetic acid and ferric
chloride solution was mixed. Concentrated sulphuric
acid was added and observed for the formation of two
layers. Lower reddish brown layer and upper acetic
acid layer which turns bluish green would indicate a
positive test for glycosides.
Bromine water test-Test solution was dissolved in
bromine water and was observed for the formation
of yellow precipitate to show a positive result for the
presence of glycosides.
Test for carbohydrates: Benedict’s test-To the
extract 5 ml of Benedict’s reagent was added and
boiled for 2 min and cooled. Formation of a red
precipitate showed the presence of carbohydrates.
Test for phenolic compounds: Ferric chloride testExtracts were treated with 3-4 drops of ferric chloride
solution; formation of bluish black colour indicates
the presence of phenols.
Test for proteins: Biuret test-Test solution was
treated with 10 % NaOH solution and two drops of
0.1 % of copper sulphate solution was added and
observed. Formation of violet/pink colour indicates
the presence of proteins.
Test for free amino acids: Ninhydrin test-Test
solution when boiled with 0.25 ml solution of
607

Preparation of solutions: BCG solution (1×10-4)
was prepared by heating 69.8 mg BCG with 3 ml of 2
N NaOH and 5 ml distilled water until it is completely
dissolved, and the solution was diluted to 1000 ml
with distilled water. Phosphate buffer solution (pH
4.7) was prepared by adjusting the pH of 2 M sodium
phosphate (71.6 g Sodium dihydrogen phosphate
(Na2HPO4) in 1 l distilled water) to 4.7 with 0.2 M
citric acid (42.02 g citric acid in 1 l distilled water).
Atropine standard solution was made by dissolving
10 mg pure atropine (Sigma Chemical, USA) in 10
ml of distilled water.
Preparation of standard curve:
Accurately measure aliquots (0.2, 0.4, 0.6, 0.8, 1,
1.2, 1.4, 1.6 and 1.8 ml) of atropine standard solution
and transfer each to different test tubes. Then add 5
ml pH 4.7 phosphate buffer and 5 ml BCG solution
and shake the mixture. The complex formed was
extracted with 1, 2, 3 and 4 ml of chloroform by
vigorous shaking. The extracts were collected in a 10
ml volumetric flask and then diluted to adjust volume
with chloroform. The absorbance of the complex in
chloroform was measured at 470 nm against blank
prepared as above but without atropine.
Extraction:
Concentrated supernatant (1 g in 10 ml of ethanolic
(60 %) and methanolic (60 %) solution) was taken
and was dissolved with 2 N HCl and filtered.
From this, 1 ml of the solution was transferred in
a separatory funnel and washed with 10 ml of
chloroform (3 times). The pH was adjusted to neutral
with 0.1 N NaOH. Then 5 ml of BCG solution and 5
ml of phosphate buffer were added to this solution.
The mixture was shaken and the complex formed
was extracted with 1, 2, 3 and 4 ml of chloroform by
vigorous shaking. The extracts were collected in a 10
ml volumetric flask and then diluted to adjust volume
with chloroform. The absorbance of the complex in
chloroform was measured at 470 nm.
Total alkaloid content was expressed as mg of
atropine equivalents/g of extract.
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Separation of alkaloid by HPTLC method

[27,28]

:

Preparation of plant extract and chemicals used:
1 g powder in 10 ml ethanolic and methanolic (60 %)
concentrated supernatant was taken for the analysis.
From obtained extract 20 mg of extract was dissolved
in 1 ml of HPLC grade ethanol and methanol and
sonicated for 5 min in Sonics-Vibra Cell, VCX-130,
an instrument was used. The standard compound CPT
was procured from Sigma Aldrich and the mobile
phases, ethyl acetate, methanol (SD-Fine) and HPLC
grade water was used for the present analysis.
Preparation of standard solution and linearity:
The standard stock solution of CPT was prepared
by dissolving 5 mg standard compound powder in
5 ml of ethyl acetate:chloroform in the ratio 1:1 v/v
and sonicated for 5 min. From this stock (1 mg/ml),
seven different concentrations (100-700 µg/ml) of
each standard were prepared. The linearity of each
standard compound was determined by applying
standard solutions of different concentrations ranging
from 0.5-3.0 µg/spot. All the solvents used in the
analysis were of HPLC grade.
Chromatographic conditions: Chromatography
was performed on pre-activated (at 1100°) silica gel
60 F254 HPTLC plates (20×10 cm). Both, sample
and standard (10 µl each) compounds were applied
to the layer as 6.0 mm wide bands, positioned 8.0
mm from the bottom of the plate, using an automated
CAMAG Linomat 5, Thin Layer Chromatography
(TLC) applicator instrument with nitrogen flow
providing the delivery by 100 µl Hamilton syringe.
Detection and quantification of compound:
TLC was performed on 20×10 cm HPTLC plates
using a sample applicator. The response for CPT
was measured for each band at 254 nm and 366
nm wavelengths, using CAMAG TLC scanner and
WinCat software. The compounds were investigated
according to their Retention factor (Rf) values
with the corresponding standards. Calculation of
percentage was done considering standard and
sample Rf, Area Under the Curve (AUC) and dilution
factor. For validation of the method, the calibration
curve was obtained by plotting the peak area against
the concentration of CPT, the spectrum obtained
from the samples was correlated to the standard
compound used. The percentage of CPT present in
ethanolic and methanolic extract was calculated by
comparison of the areas measured for the standard
solution. The peak area of CPT was obtained by
plotting a graph of peak vs. applied concentrations of
May-June 2022

studied constituents.
Chromatogram development: The sample loaded
on TLC plate was placed in glass-twin trough
developing chambers (10 mm ×10 mm, with metal lid)
previously saturated with solvent vapor with mobile
phase ethyl acetate:methanol:water (100:11:10 v/v/
v/v), for 30 min, at room temperature (24°±1°).
Photo-documentation: The developed plate was
dried to evaporate the solvents from the plate
by hot air dryer. The plate was kept in the photodocumentation chamber (CAMAG Reprostar-3) and
the images were captured at Ultraviolet (UV) 254 nm
and 366 nm at daylight mode.
Derivatization: To derivatize, the plate was sprayed
with spraying reagent i.e. 20 ml of concentrated
sulfuric acid in 180 ml of cold methanol and it was
dried at 110° for 15 min on the hot plate. Immediately
after drying the plate was photo-documented in UV254 nm and UV-366 nm in daylight mode using
CAMAG-TLC equipment.
Statistical analysis:
All the experiments were performed in triplicate and
the data represented as the mean±standard deviation.

RESULTS AND DISCUSSION
The curative properties of medicinal plants are perhaps
due to the presence of various secondary metabolites
such as alkaloids, flavonoids, terpenoids, glycosides,
phenols, saponins, sterols etc. Table 1 and Table 2,
shows the result of phytochemical screening of I.
coccinea and I. barbata root and bark extracts in
ethanolic and methanolic solvents. These plant extracts
are rich in phytochemical compounds such as alkaloids,
terpenoids, glycosides, phenols, saponins, sterols,
tannins, etc., but devoid of flavonoids and coumarin.
Thus, making it useful in the detection of the bioactive
principles and subsequently it may lead to the drug
discovery and development and further these tests
facilitate their quantitative and qualitative separation of
pharmacologically active chemical compounds.
In the present study, the total alkaloid content of the
plant extracts were determined by BCG and phosphate
buffer test. A calibration curve was plotted for various
concentrations of atropine (fig. 1). It was observed that
methanol extracts gave better results for I. coccinea than
that of ethanol extracts and ethanol extracts gave better
results for I. barbata than that of methanol extracts.
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TABLE 1: PHYTOCHEMICAL SCREENING OF THE BARK EXTRACTS OF I. coccinea AND I. barbata
S. No
1

Chemical tests

I. coccinea

I. barbata

Ethanolic extract Methanolic extract Ethanolic extract Methanolic extract

Test for alkaloids
Dragendorff’s test

+++

+++

++

+++

Wagner’s test

+++

+++

+++

++

Mayer’s test

-

+++

++

+

Hager’s test

+++

-

++

+

Ferric chloride test

-

-

-

-

Alkaline reagent
test

-

-

-

-

Lead acetate
solution test

-

-

-

-

Shinoda test

-

-

-

-

KOH (1 %) test

-

-

-

-

Test for flavanones

-

-

-

-

-

+++

++

+++

Ferric chloride test

+++

+++

++

++

Gelatin test

++

++

++

++

LiebermannBurchard test

++

++

+++

++

6

Test for coumarin

-

-

-

-

7

Test for glycosides
Keller-Killiani test

-

++

+

+

Bromine water test

-

+++

+

++

-

+++

-

+

+++

-

+

-

+

-

-

-

++

-

+

-

2

3

Test for flavonoids

Test for saponin
Foam test

4

5

8

Test for tannins

Test for steroids
and triterpenoids

Test for
carbohydrates
Benedict’s test

9

Test for phenolic
compounds
Ferric chloride test

10

Test for proteins
Biuret test

11

Test for free amino
acids
Ninhydrin test

Note: (+): Less; (++): Moderate; (+++): High positive reactions and (-): Negative reactions
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TABLE 2: PHYTOCHEMICAL SCREENING OF THE ROOT EXTRACTS OF I. coccinea AND I. barbata
S. No
1

Chemical tests

I. coccinea

I. barbata

Ethanolic extract Methanolic extract Ethanolic extract Methanolic extract

Test for alkaloids
Dragendorff’s test

++

+++

+++

+++

Wagner’s test

+++

+++

++

+++

Mayer’s test

+

+++

++

++

Hager’s test

++

++

++

++

Ferric chloride test

-

-

-

-

Alkaline reagent
test

-

-

-

-

Lead acetate
solution test

-

-

-

-

Shinoda test

-

-

-

-

KOH (1 %) test

-

-

-

-

Test for flavanones

-

-

-

-

-

+++

+++

+++

Ferric chloride test

++

++

+++

++

Gelatin test

++

+++

++

++

LiebermannBurchard test

++

-

++

++

6

Test for coumarin

-

-

-

-

7

Test for glycosides
Keller-Killiani test

++

+++

+

-

Bromine water test

+++

+++

+

-

+++

+++

-

-

+

-

+

+

+

-

-

-

+

-

-

-

2

3

Test for flavonoids

Test for saponin
Foam test

4

5

8

Test for tannins

Test for steroids
and triterpenoids

Test for
carbohydrates
Benedict’s test

9

Test for phenolic
compounds
Ferric chloride test

10

Test for proteins
Biuret test

11

Test for free amino
acids
Ninhydrin test

Note: (+): Less; (++): Moderate; (+++): High positive reactions and (-): Negative reactions
May-June 2022
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Fig. 1: Calibration curve of atropine

The highest amount of alkaloid content was found in
the root extract of I. coccinea in methanolic solvent
146 mg/g followed by the bark extraction in methanolic
solvent 138 mg/g whereas the least amount was
observed in the bark extract of I. barbata in methanolic
solvent 64 mg/g (Table 3). I. coccinea gave a higher
amount of alkaloid content as compared to I. barbata.
The calibration curve was prepared by plotting the
concentration of CPT vs. average area of the peak and
its linearity was in the range of 50-250 µg/ml for CPT
(fig. 2). The correlation coefficient was found to be
0.954. The calibration curve of CPT was obtained by
spotting CPT on HPTLC plate. After derivatization the
plate was scanned densitometrically at 366 nm, CPT
showed a single peak in HPTLC chromatogram at 0.41

Rf (fig. 3). The experiment was performed in triplicate
for reproducibility and accuracy, and was found to be
correct. The obtained data was analysed statistically.
The results obtained of CPT content in plant extract of
bark and root of I. barbata and I. coccinea in ethanolic
and methanolic solvents are as discussed below.
HPTLC analysis in the root and bark extracts of I.
barbata and I. coccinea in ethanolic and methanolic
solvents gave better indication of occurrence of the CPT
constituent in the plant. The highest amount of CPT
was recorded in ethanolic extract of root of I. coccinea
(117 µg/ml) followed by bark of I. barbata (64.43 µg/
ml) and the lowest were observed in methanolic extract
of bark of I. coccinea (12.64 µg/ml) (Table 4).

TABLE 3: DETERMINATION OF ALKALOID CONTENT OF THE TOTAL EXTRACTS OF I. coccinea AND I. barbata
S. No
1
2

Parts used
Bark
Root

I. coccinea
I. barbata
Ethanolic extract Methanolic extract Ethanolic extract Methanolic extract
(mg/g)
(mg/g)
(mg/g)
(mg/g)
114
138
88
64
124
146
96
80

Fig. 2: Calibration curve of standard CPT for HPTLC analysis
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Fig. 3: HPTLC densitogram for the standard CPT

TABLE 4: DETERMINATION OF CPT CONTENT IN THE EXTRACTS OF I. coccinea AND I. barbata by HPTLC
ANALYSIS (µg/ml)
S. No

Parts used

1
2

Bark
Root

I. coccinea
I. barbata
Ethanolic extract Methanolic extract Ethanolic extract Methanolic extract
(µg/ml)
(µg/ml)
(µg/ml)
(µg/ml)
54.60
12.64
64.43
36.41
117
63.10
26.59
13.83

The Rf value and retention area of CPT was found to
be 0.41 and area 5821 (fig. 3). The ethanolic extract of
the I. coccinea root showed 13 peaks and the 7th peak
with Rf value 0.36 and retention area 5913.7 (fig. 4)
was homologous to the standard CPT. The ethanolic
extract of the I. coccinea bark showed 10 peaks and the
3rd peak with Rf value 0.37 and retention area 2760.2
(fig. 5) was coinciding with the standard CPT. The
ethanolic extract of the I. barbata bark showed 8 peaks
and the 4th peak with Rf value 0.38 and retention area
3256.8 (fig. 6) was homologous to the standard CPT.
The ethanolic extract of the I. barbata root showed 9
peaks and the 3rd peak with Rf value 0.36 and retention
area 1344.2 (fig. 7) showed homology to the standard
CPT. Whereas the methanolic extract of the I. coccinea
bark showed 10 peaks and the 5th peak with Rf value
0.39 and retention area 639.2 (fig. 8) was coinciding
with the standard CPT. The methanolic extract of the
I. coccinea root showed 12 peaks and the 9th peak
with Rf value 0.40 and retention area 3189.8 (fig. 9)
was homologous to the standard CPT. The methanolic
extract of the I. barbata bark showed 8 peaks and the
5th peak with Rf value 0.36 and retention area 1840.7
(fig. 10) was homologous to the standard CPT. The
methanolic extract of the I. barbata root showed 7 peaks
and the 3rd peak with Rf value 0.35 and retention area
698.7 (fig. 11) was homologous to the standard CPT.
HPTLC densitogram of all plant extract exhibited the
presence of total 13 types of phytoconstituents when
May-June 2022

scanned at 366 nm with Rf values ranging 0.00 to 0.87
(fig. 4-fig. 11). There is marked variation observed in
the presence of CPT content in the alcoholic extracts
of root and bark of I. coccinea and I. barbata (fig. 12).
There is marked variation observed in the presence
of CPT content as observed and compared in the
alcoholic extracts of root and bark of I. coccinea and
I. barbata. Although I. barbata has lower CPT content,
it still remains a very important potential candidate
for extraction of CPT. The variation, whether can be
related to any observed pharmacological effects of these
plants, especially when used for particular ailments,
needs to be accessed. At times, higher or lower amounts
of various phytoconstituents or change in proportions
of various phytoconstituents to each other, may also
relate to better pharmacological properties. As these
drugs are used in traditional medicine as a composite
preparation without purifying the active medicinal
constituent, the medicinal effect probably lies in the
holistic composition i.e. variation in the ratio of various
phytoconstituents to each other in different species of
the same genera. Various genera of Ixora need to be
evaluated to determine the effect, if any, of variability
in proportion of phytoconstituents on their respective
reported pharmacological actions. The presence and
quantities of important medicinal phytoconstituents
like CPT need to be evaluated in various species of
Ixora. This will help to find many better species as
sources, for extraction of important medicinal alkaloids
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Fig. 4: HPTLC densitogram for CPT in the root of I. coccinea in ethanolic extract

Fig. 5: HPTLC densitogram for CPT in the bark of I. coccinea in ethanolic extract

Fig. 6: HPTLC densitogram for CPT in the bark of I. barbata in ethanolic extract
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Fig. 7: HPTLC densitogram for CPT in the root of I. barbata in ethanolic extract

Fig. 8: HPTLC densitogram for CPT in the bark of I. coccinea in methanolic extract

Fig. 9: HPTLC densitogram for CPT in the root of I. coccinea in methanolic extract
May-June 2022
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Fig. 10: HPTLC densitogram for CPT in the bark of I. barbata in methanolic extract

Fig. 11: HPTLC densitogram for CPT in the root of I. barbata in methanolic extract

Fig. 12: CPT content in the root and bark extracts of I. coccinea and I. barbata in ethanolic and methanolic solvents
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like CPT.

8.

In the present study, phytochemical investigation of
root and bark extracts of I. barbata and I. coccinea
revealed the presence of bioactive compounds such
as alkaloids, terpenoids, saponins, etc. This study also
leads us to identify and isolate CPT from the extracts
of these plants using HPTLC assay. The alkaloid CPT
was found in large quantities in the root extract of I.
coccinea in ethanolic solvent followed by in the bark
extract of I. barbata in ethanolic solvent whereas the
least quantity was observed in the bark extract of I.
coccinea in methanolic solvent. This also suggests
that the ethanolic solvent gave better yield than that of
methanolic solvent. This paper is also the first to quote
for the quantification of CPT compound in the extracts
of I. barbata. CPT is known to be used as an anti-cancer
compound and hence these plant extracts can be further
studied as a potential source of anticancer drugs.
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