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Abstract
Aim: Cassia glauca leaves are extracted and studied for preliminary chemicals present in the extracts and studied
for in vitro anticancer activity against human cell lines using 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide assay. Results: Preliminary phytochemical screening of ether extract shows the presence of glycosides,
flavonoids, and phenols, and chloroform and methanol extracts show the presence of glycosides, flavonoids, and
phenols, and alkaloids and methanol extract shows the presence of glycosides, alkaloids, steroids, and flavonoids. The
viability of the extracts has shown significantly decreased at 1000 µg/ml after 72 h against cancer cells. Ether extract
shown significant anticancer activity against MCF-7 (23.76%, half maximal inhibitory concentration [IC50] – 479.63)
and HT-29 (36.18%, IC50 – 583.71), and chloroform and methanol extracts show significant anticancer activity against
A549 (26.04%, IC50 – 282.27) and A549 (35.52%, IC50 – 636.30) cancer cells. Conclusion: The results indicate that
C. glauca leaves ether extract shows significant anticancer activity against MCF-7 and HT-29, and chloroform and
methanol extracts show against A549, the activity may be due to the presence of flavonoids and polyphenols.
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C

INTRODUCTION

ancer has been a constant battle globally
with a lot of development in cures and
preventative therapies. The disease
is characterized by cells in the human body
continually multiplying with the inability to
be controlled or stopped. At present, treatment
includes chemotherapy, radiotherapy, and
chemically derived drugs. Treatment such as
chemotherapy can put patient under a lot of
strain and further damage their health and they
cannot affordable.[1] The main disadvantage
of synthetic medicine is associated with side
effects, therefore, the focus on using alternative
treatment and therapy against cancer. The
herbal medicine treatment can also improve
overall health and well-being. Medicinal
plants have been used for thousands of years
in folk medicines in developing and developed
countries. According to the WHO, some nations
still reply of plant-based treatments as their
main source of medicine and developing nations
are utilizing the benefit of naturally sourced
compounds for therapeutic purpose.[2] Medicinal
plants are playing an import role as a source of
effective anticancer agents and it is significant
that 60% of currently used anticancer agents are
derived from natural source including plants. [3]

Many reports have shown the Cassia species possessing
antimicrobial, antidiabetic, antimalerial, anticarcinogenic,
hepatoprotective and cytotoxic effect against liver carcinoma
cell line (Hep G2).[4,5]
Therefore, the aim of this study was to study the preliminary
phytochemical and investigation of anticancer activity of
crude extracts of Cassia glauca against MCF-7 (breast cancer
cell line), HT-29 (human colon adenocarcinoma cell line),
and A549 (adenocarcinomic human alveolar basal epithelial
cells) cancer cell lines.

MATERIALS AND METHODS
Plant Material
C. glauca plant was collected around roadside of
Bagalkot to Badami, Karnataka, in the month of July
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2016. It was identified and authenticated by Dr. Kapali
Professor and HOD Department of Botany, BVVS Science
College Bagalkot-587101, Karnataka. The specimen
voucher (HSK/2016/1/09) is stored in the department of
pharmacognosy for further reference.

Hager’s test
To 1 ml of the extract, add 1 ml of Hager’s reagent (saturated
aqueous solution of picric acid). A yellow-colored precipitated
indicates the presence of alkaloids.
Wagner’s test

Preparation of Extracts and Preliminary
Phytochemical Studies
The leaf part of C. glauca was dried in shades for about 1 month
and it was made into a course powder. The powdered plant
material is successively extracted with ether, chloroform,
and methanol using Soxhlet apparatus. After extraction,
the solvents were evaporated under reduced pressure to get
concentrated residue, the residue is completely dried by
lyophilization (Mini Lyotrap, LTE Scientific Ltd., Model
No. I8199/5) and stored in an airtight container. The extracts
thus obtained were subjected to preliminary phytochemical
screening following the standard procedure.[6,7]
Tests for Carbohydrates

To 1 ml of the extract, add 1 ml of Wagner’s reagent (iodine
in potassium iodide solution). Formation of reddish-brown
precipitate indicates the presence of alkaloids.
Test for Phytosteroids
A small quantity of extract is dissolved in 5 ml of chloroform
separately. The above-obtained chloroform solution is
subjected to Salkowski and Liebermann–Burchard tests.
Salkowski test
To the 1 ml of the above-prepared chloroform solution, few
drops of concentrated sulfuric acid are added. Formation of
brown rind indicates the presence of phytosterols.
Liebermann–Burchard test

Molisch’s test
To 2–3 ml of extract, added few drops of an α-naphthol
solution in alcohol and shaken and added concentrated H2SO4
from the sides of the test tube were observed for violet ring at
the junction of two liquids.

The above-prepared chloroform solution is treated with few
drops of concentrated sulfuric acid followed by 1 ml of acetic
anhydride solution. A bluish-green color solution shows the
presence of phytosterols.
Test for Flavonoids

Test for Glycosides

Shinoda test

Hydrolysis of extracts
A minimum quantity of the extracts is hydrolyzed with
hydrochloric acid for few minutes on water bath, and the
hydrolysate is subjected to the following tests.
Legal’s test
To the hydrolysate, 1 ml of the pyridine and few drops of
sodium nitroprusside solution added and then are made
alkaline with sodium hydroxide solution. Color change
shows the presence of glycosides.

To dried powder or extract, added 5 ml of 95% ethanol, few
drops of concentrated HCl, and 0.5 g magnesium turnings.
Pink color was observed.
Ferric chloride test
Test solution with few drops of ferric chloride solution shown
intense green color.
Alkaline reagent test
Test solution with few drops of lead acetate solution (10%)
gives yellow precipitate.

Test for Alkaloids

Test for tannins and phenolic compounds

Dragendorff’s test

To 2–3 ml of extract, add few drops of following reagents:
• 5% FeCl3 solution: Deep blue-black color
• Lead acetate solution: White precipitate
• Dilute HNO3: Reddish to yellow color.

To 1 ml of the extract, add 1 ml of Dragendorff’s reagent
(potassium bismuth iodide solution). An orange-red
precipitate indicates the presence of alkaloids.
Mayer’s test
To the 1 ml of extract, add 1 ml of Mayer’s reagent (potassium
mercuric iodide solution). Whitish-yellow or cream-colored
precipitate indicates the presence of alkaloids.

In Vitro Anticancer Activity 3-(4,5-dimethylthiazol2-yl)-2,5-diphenyltetrazolium bromide (MTT) Assay
The cytotoxicity is performed by MTT assay. This is a
colorimetric assay that measures the reduction of yellow
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MTT by mitochondrial succinate dehydrogenase. The
MTT enters the cells and enters into the mitochondria,
and it is reduced to insoluble, colored (dark purple)
formazan product. The cells are then solubilized with
an organic solvent dimethyl sulfoxide (DMSO) and
the released, solubilized formazan reagent is measured
spectrophotometrically using ELISA. Since the
reduction of MTT can only occur in metabolically active
cells, the level of activity is a measure of the viability of
the cells.
The cell lines were cultured in Dulbecco’s Modified Eagle’s
Medium (Invitrogen) which was supplemented with 10%
fetal bovine serum (Gibco, Invitrogen) and 1% antibiotic –
antimycotic ×100 solution (Thermo-Fisher Scientific). The
cells were seeded at a density of approximately 5 × 104
cells/well in a 96-well flat-bottom microplate (NEST
Biotechnology) and maintained at 37°C in 95% humidity
and 5% CO2 for overnight. Different concentrations (200,
100, 50, 25, 12.5, 6.5, and 3.125 µg/300 µL) of compounds
were treated. Further, the cells were incubated for another
72 h and the cells washed twice with phosphate buffer
solution and 20 µL of the MTT reagent (5 mg/ml in
phosphate buffer solution) was added to each well and plate
was incubated at 37°C. After 4 h, 100 µL of DMSO was
added to each well to dissolve the formazan crystals and
absorbance was recorded at 570 nm using microplate reader
(LISA reader).[8] The half maximal inhibitory concentration
(IC50) values are calculated using GraphPad Prism Version
5.1. The surviving cells and inhibiting cells are calculated
using the following formula:
Surviving cells (%) = M
 ean OD of test compound/Mean OD
of negative control × 100
Inhibiting cells (%) = 1 00−Surviving cells. Using graphical
(y = mx + c) method, the IC50 value
was calculated.

RESULTS
C. glauca leaves extract was screened for phytochemical;
ether extract shows the presence of glycosides, flavonoids,
and phenols; chloroform and methanol extracts show the
presence of glycosides, flavonoids, and phenols; and alkaloids
and methanol extract shows the presence of glycosides,
alkaloids, steroids, and flavonoids [Table 1].
In the present study, the results indicate that the viability of
MCF-7 and HT-29 cancer cells was significantly decreased
at 1000 µg/ml concentration with ether extract, i.e., MCF-7
(23.76% and IC50 – 479.63) and HT-29 (36.18% and IC50 –
583.71) after 72 h. Similarly, viability of A549 cancer cell
was significantly decreased to 1000 µg/ml concentration with
chloroform and methanol extracts (26.04% and IC50 – 282.27)
and (35.52% and IC50 – 636.30) respectively [Table 2].

DISCUSSION
C. glauca leaves ether and chloroform extract shows the
presence of flavonoids and polyphenols. Flavonoids are
polyphenolic compounds that are ubiquitously in plants.
They have showed to possess a variety of biological activities
at non-toxic concentrations in organism. Compelling data
from laboratory studies, epidemiological investigations, and
human clinical trials indicate that flavonoids have important
effects on cancer chemoprevention and chemotherapy.
Many mechanisms of action have been identified, including
carcinogen inactivation, antiproliferation, cell cycle arrest,
induction of apoptosis and differentiation, inhibition of
angiogenesis, and antioxidation. Based on these results,
flavonoids may be promising anticancer agents.[9]
The study involves in developing the effective cancer
preventive approaches for utilization of natural bioactive
compounds that are able to induce selective cancer cells.[10]
Researchers have reported that anticancer activity of some

Table 1: Phytochemical evaluation of C. glauca extract
Phytochemical constituents

Name of the tests

Ether extract

Chloroform extract

Methanol extract

Carbohydrates

Molisch’s test

++

−−

−−

Glycosides

Legal test
Balget test

++
++

−−
++

++
−−

Alkaloids

Dragendorff’s test
Hager’s test
Mayer’s test
Wagner’s test

−−
−−
−−
−−

++
−−
−−
−−

++
−−
++
++

Steroids

Salkowski test
Liebermann–Burchard test

−−
−−

++
++

++
++

Flavonoids

Shinoda test
Alkaline acetate test
Ferric chloride test

−−
++
++

++
++
++

++
−−
−−

Tannins and phenolic compounds

5% Ferric chloride solution

++

++

−−

++ (Positive), −− (Negative). C. glauca: Cassia glauca
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Table 2: Anticancer of C. glauca leaves extract
against MCF‑7, HT‑29, and A549 cell lines
Extracts
CGL EX
extract

Conc. (µg/ml)

MCF‑7

HT‑29

A549

1000

23.76

36.18

39.52

500

44.92

51.09

50.09

250

56.92

60.02

63.03

125

72.78

63.02

69.09

62.5

75.22

73.08

82.97

IC50 (µg/ml)
CGL CH
extract

IC50 (µg/ml)

ACKNOWLEDGMENT

479.63 583.71 655.85
1000

44.55

41.08

26.04

500

51.20

46.77

29.07

250

53.56

56.62

32.87

125

58.94

64.83

66.35

62.5

70.58

72.36

71.40

1000

50.57

46.91

35.52

500

56.17

51.22

53.75

250

59.65

61.09

58.12

125

62.84

77.51

68.38

62.5

63.33

86.20

89.66

IC50 (µg/ml)
CGL ME
extract

% of cell viability

manner [Table 2]. The results indicate that C. glauca leaves
ether extract shows anticancer activity in MCF-7 and HT-29
cell lines, whereas chloroform and methanol extracts show
anticancer activity in A549 cell lines, the anticancer activity
of the extracts is due to the presence of flavonoids and
polyphenols. It is observed from our studies that effective
drugs produced from C. glauca leaves lead to support the
traditional medicinal use of the plant in the treatment of
cancer.
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608.67 282.27

655.85 774.47 636.30

CGL EX: C. glauca leaves ether, CGL CH: C. glauca
leaves chloroform, CGL ME: C. glauca leaves methanol.
C. glauca: Cassia glauca, IC50: Half maximal inhibitory
concentration

Cassia species for different cell lines such as Cassia fistula
flowers was studied for two types of cell lines, namely,
VERO and COLO 320 MD. Rhein showed notable toxicity
toward COLO320 DM cell line.[11] Cassia auriculata leaves
showed anticancer activity against HepG2.[12] Cassia italica
leaves extract displayed more than 50% anticancer activity
against HepG2 cell line.[13] Purified flavonoids have shown
anticancer activity against other human cancers including
hepatoma (HepG2), cervical carcinoma (Hela), and breast
cancer (MCF-7).[14]
In our studies, C. glauca leaves extract was studied for
anticancer activity against three cell lines – MCF-7, HT-29,
and A549. Ether extract shows a significant anticancer
activity against MCF-7 and HT-29 cell lines at 1000 µg/ml
at 72 h, whereas chloroform and methanol extracts shown
anticancer activity only against A549.

CONCLUSION
In the present study, medicinal herb C. glauca leaves ether
extract showed anticancer activity against two cell lines
MCF-7 and HT-29, and chloroform and methanol extracts
show anticancer activity against A549 the cell viability at
1000 µg/ml concentration after 72 h with dose-dependent
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