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Abstract: Melochia corchorifolia belongs to the family Sterculiaceae and is a common weed found in many regions throughout
tropical and subtropical regions. M. corchorifolia has been traditionally used for several purposes. In folk medicine, in India, the leaves
and roots of M. corchorifolia are used to treat urinary disorders, abdominal swelling, dysentery and snakebites. The aim of the present
study was to investigate the antioxidant and antiproliferative properties of methanol extract of aerial parts of M. corchorifolia. The
Phytochemical screening was carried out by standard methods which revealed the presence of important phytoconstituents such as
alkaloids, terpenoids, steroids, phenolic compounds, flavanoids and glycosides. The antioxidant assays such as DPPH " radical, ABTS" *
radical cation, OH' radical scavenging assays, Phosphomolybdenum reduction and Fe’* reducing power assays were studied for the
methanol extract of M. corchorifolia. Since the results were quite encouraging, thin layer chromatography and GC-MS analysis were
performed. The in vitro anticancer activity for MCF?7 (breast cancer) cell line was studied by MTT assay method. The ICs, values of
DPPH ' radical, ABTS "~ radical cation, OH" radical scavenging assays were 35.26, 10.50, 49.36 ug/mL concentration, respectively. GC-
MS analysis revealed the presence of active volatile compounds in the methanol extract of M. corchorifolia. The cytotoxic activity for
MCF7 cell line was 66.84% at 100 ug/mL concentration by MTT assay method. The results of this study demonstrate that M.
corchorifolia has significant antioxidant and antiproliferative activities. Further studies are required to isolate active compounds and
elucidate their mode of action.
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1. Introduction

Breast cancer is the second most common cancer in the
world and the most frequent cancer among women. Though
the magnitude of breast cancer is lower in India as compared
to developed countries, a significant rise is observed in the
last two decades in most of the Indian states.!! Socio-
economic and lifestyle changes such as late childbearing,
dietary changes and associated changes in menstrual patterns
are believed to be responsible for rising risk of breast cancer
in developing countries."’ A number of factors have been
identified which increases the risk of cancer, such as
smoking, high consumption of alcohol, obesity, lack of
physical exercise, exposure to radiation, chemical mutagens
and environmental pollutants.

The risk of breast cancer is slightly reduced when there is a
high intake of fruits and vegetables.”) Many active
compounds have been derived from medicinal plants that
possess potent efficacy in treating breast cancer and have
been successful in clinical trials. Plant extracts obtained
from different parts of the plants such as leaves, fruits, stem,
bark and root are found to be potent inhibitors of breast
cancer. Some of the drugs such as Vinblastine
(Catharanthus roseus), Paclitaxel and Docetaxel (Taxus
brevifolia), Camptothecin (Camptotheca acuminata) have
shown strong antitumor activity in breast cancer and are well
tolerated in patients. These drugs obtained from medicinal
plants act via several mechanisms such as inhibiting
microtubule assembly and thereby preventing cell cycle
progression (Vinblastine), inhibiting DNA topoisomerase
enzyme (Camptothecin) or possessing antioxidant activity.

Melochia corchorifolia L. is a perennial type of herb and
used in folk medicine. M. corchorifolia (Chocolate Weed) is

a common weed. Traditionally, decoction of leaves and roots
is used to treat dysentery, stop vomiting and treat urinary
disorders.”! M. corchorifolia is widely used by tribal people
but its efficacy has not been proven scientifically. The
antioxidant and anticancer activities have been studied to
find out the potential medicinal uses of the plant.

2. Materials and Methods

Collection of Plant Material

Aerial parts of Melochia corchorifolia were collected from
Thandalam, Chengalpattu, Tamil Nadu, India. The collected
aerial parts were shade dried for 15 days in order to remove
chlorophyll content and finely ground by the mechanical
blender. The powdered material was stored in a container for
further use.

Preparation of Crude Extract

Finely ground plant material was extracted with methanol in
the ratio of 1:10 (w/v) in a conical flask for 72 h. The extract
was then filtered using filter paper in a separate container.
The above process was repeated for two times with the same
residue but using fresh solvent. All the supernatants were
collected together and then the solvent was removed by rotor
evaporator. Dark gummy mass was obtained, weighed and
stored in a refrigerator at 4 C.

Qualitative phytochemical screening procedure

The methanol extract of aerial parts of M. corchorifolia was
subjected to preliminary phytochemical screening using
standard methods.'*! The methanol extract was screened for
different classes of phytoconstituents such as alkaloids,
steroids, terpenoids, flavonoids and phenolic compounds
using specific standard reagents.>*
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In vitro antioxidant assays

DPPH’ radical scavenging assay

The antioxidant activity of methanol extract of aerial parts of
M. corchorifolia was measured on the basis of the
scavenging activity of the stable 1, 1- diphenyl 2-
picrylhydrazyl (DPPH) free radical.”? One mL of 0.1 mM
DPPH solution in methanol was mixed with 1 mL of various
concentrations (10-60 pg/mL) of methanol extract of M.
corchorifolia. The mixture was then allowed to stand for 30
min incubation in dark. Ascorbic acid was used as a standard
reference. One mL methanol with 1 mL DPPH solution was
used as control. The decrease in absorbance was measured
using UV-Vis Spectrophotometer at 517 nm. The percentage
of inhibition was calculated using the following formula:

% of DPPH' radical inhibition =fC0ntr01 — Samplew *100

L Control J

ABTS " radical cation scavenging assay

The antioxidant capacity was estimated in terms of the
ABTS*" radical cation scavenging activity.) ABTS®" was
obtained by reacting 7 mM ABTS stock solution with 2.45
mM potassium persulfate and the mixture was left to stand
in the dark at room temperature for 12-16 h before use. The
ABTS solution (stable for 2 days) was diluted with 5 mM
phosphate buffered saline (pH 7.4) to an absorbance of
0.70+0.02 at 730 nm. After the addition of methanol extract
of varying concentrations (10-60 pg/mL) to 1 mL of diluted
ABTS®" solution, the absorbance was measured after 10
min. The ABTS®" radical-scavenging activity of the samples
was expressed as

% of ABTS " radical cation r(-lontrol - Sampla *100

inhibition = L Control J

Hydroxyl radical (OH") scavenging activity

The hydroxyl radical scavenging capacity of methanol
extract of aerial parts of M. corchorifolia was evaluated by
the method described by Olabinri er al® Various
concentrations (10-60 pg/mL) of methanol extract of aerial
parts of M. corchorifolia were added with 1.0 mL of
iron- EDTA solution (0.13% ferrous ammonium sulphate
and 0.26% EDTA), 0.5 mL of EDTA solution (0.018%) and
1.0 mL of dimethyl sulphoxide (DMSO) (0.85% v/v in 0.1
M phosphate buffer, pH 7.4). The reaction was initiated by
adding 0.5 mL of ascorbic acid (0.22%) and incubated at 80-
90°C for 15 min in water bath. After incubation, the reaction
was terminated by the addition of 1.0 mL of ice- cold TCA
(17.5% w/v). Three mL of Nash reagent (75.0 g of
ammonium acetate, 3.0 mL of glacial acetic acid and 2 mL
of acetyl acetone were mixed and made up to 1 L with
distilled water) was added and left at room temperature for
15 min. The reaction mixture without sample was used as
control. The intensity of the colour formed was measured
Spectroscopically at 412 nm. Ascorbic acid was used as the
standard reference. The percentage of inhibition was
calculated using the following formula:

% of OH' radical inhibition = rControl - Sampla *100

L Control J

Phosphomolybdenum reduction assay

The antioxidant capacity of methanol extract of aerial parts
of M. corchorifolia was assessed as described by Prieto et
al"™ The methanol extract of aerial parts of M.
corchorifolia with concentrations ranging from 10 to 60
pg/mL was combined with reagent solution containing
ammonium molybdate (4 mM), sodium phosphate (28 mM)
and sulphuric acid (600 mM). The reaction mixture was
incubated in water bath at 90°C for 90 min. The absorbance
of the coloured complex was measured at 695 nm. Ascorbic
acid was used as the standard reference.

Ferric (Fe *") reducing power assay

The reducing power of methanol extract of aerial parts of M.
corchorifolia was determined by the slightly modified
method of Yen and Chen, 1995.""Y One mL of plant extract
of different concentrations (10-60 pg/mL) was mixed with
phosphate buffer (1 mL, 0.2 M, pH 6.6) and potassium
ferricyanide [K3Fe (CN)g] (1 mL, 1 %). The mixtures were
then incubated at 50°C for 20 min. One mL of
trichloroacetic acid (10 %) was added to each mixture. Then
to the mixture 1 mL of FeCl; (0.1 %) was added and the
absorbance was measured at 700 nm  using
Spectrophotometer. Ascorbic acid was used as the standard
reference.

Thin layer chromatography

Thin layer chromatography (TLC) was carried out for
methanol extract of aerial parts of M. corchorifolia on
Merck TLC aluminium sheets, silica gel 60 F254 (20 x 20
cm), precoated plates.!'” *! The extract was spotted at 0.3
mm from the bottom of the TLC plate. The chromatogram
was developed in a mixture of the suitable solvent system.
The spots were visualized with UV light at 356 nm. The Rf
values of the coloured spots were recorded. The ratio in
which distinct bands appeared was optimized and Rf values
were calculated.

Calculation of Rf value:
Rf value = Distance travelled by solute/ Distance travelled
by solvent

Gas chromatography—Mass Spectrometry (GC-MS)

For GC-MS analysis, the samples were injected into an HP-5
column (30 m X 0.25 mm i.d with 0.25 pm film thickness),
Agilent technologies 6890 N JEOL GC Mate II GC-MS
model. Following chromatographic conditions were used:
Helium as carrier gas, flow rate of 1 mL/min; and the
injector was operated at 200°C and column oven
temperature was programmed as 50-250°C at a rate of
10°C/min injection mode. Following MS conditions were
used: ionization voltage of 70 eV; ion source temperature of
250°C; interface temperature of 250°C; mass range of 50-
600 mass units.

Identification of components

The database of National Institute Standard and Technology
(NIST) having more than 62,000 patterns was used for the
interpretation of mass spectrum of GC-MS. The mass
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spectrum of the unknown component was compared with the
spectrum of the known components stored in the NIST
library.

Cytotoxic activity of methanol extract of M. corchorifolia
on MCF7 (human breast cancer) cell line

Cell viability was measured with the conventional MTT
reduction assay method as described by Mossman, 1983 ['¥
with slight modification. Briefly, MCF7 cells were seeded at
a density of 5x10° cells/well in 96-well plates for 24 h in
200 pL of RPMI with 10% FBS. Then culture supernatant
was removed and RPMI containing various concentrations
(0.781-100 pg/mL) of test compound were added and
incubated for 48 h. After treatment cells were incubated with
MTT (10ul, Smg/mL) at 37°C for 4 h and then with DMSO
at room temperature for 1 h. The plates were read at 595nm
on a scanning multi-well Spectrophotometer.

Statistical analysis

All the experiments were conducted in triplicates and data
given in tables were average of three replicates. All data
were reported as the mean + standard deviation of three
replicates.

3. Results

Phytochemical Screening

The phytochemical analysis was carried out according to the
standard procedure. The results showed the presence of
alkaloids, terpenoids, steroids, phenolic compounds,
flavanoids and glycosides in the methanol extract of aerial
parts of M. corchorifolia.

Table 1: Qualitative analysis of methanol extract of aerial
parts of M. corchorifolia

S. No [Phytochemical Constituents Test Result
1 Alkaloids Mayer’s test +
2. Terpenoids Salkowski test +
3. Steroids Liebermann’s test | +
4. Phenolic Compounds Ferric chloride test | +
5. Flavanoids NaOH test +
6. Glycosides Keller-Kiliani’s test | +
7. Saponins Foam test -

DPPH' radical scavenging assay

The ability of methanol extract of M. corchorifolia to
scavenge free radicals formed was assessed using 1,1-
diphenyl-2-picrylhydrazyl radical (DPPH). The maximum
DPPH' radical scavenging activity was 76.19% at 60ug/mL.
The methanol extract of M. corchorifolia demonstrated a
high capacity for scavenging free radicals by reducing the
stable DPPH (1,1-diphenyl-2-picrylhydrazyl) radical to the

yellow coloured 1,1-diphenyl-2-picrylhydrazine and the
reducing capacity increased with increasing concentration of
the extract (Table 2, Figure 1). The ICsy value was found to
be 35.26 pg/mL concentration and was compared with
standard ascorbic acid (ICso= 11.98 pg/mL concentration).

ABTS'" radical cation scavenging assay

ABTS™ is a blue chromophore produced by the reaction
between ABTS and potassium persulfate and in the presence
of the plant extract or ascorbic acid, preformed cation radical
gets reduced and the remaining radical cation concentration
was then quantified. The maximum ABTS™ radical cation
scavenging activity was 91.26% at 60 pg/mL concentration.
The experiment demonstrated high antioxidant activity with
ICs of 10.50 pg/mL concentration (Table 2, Figure 1) and
was compared with standard ascorbic acid (ICsy = 4.21
pg/mL concentration).

Hydroxyl (OH’) radical scavenging activity

The hydroxyl radical is a highly reactive free radical formed
in a biological system and reacts with a wide range of
molecules found in living cells, such as sugars, amino acids,
lipids and nucleotides. Scavenging of hydroxyl radical is an
important antioxidant activity. The maximum hydroxyl
radical scavenging activity was 55.92% at 60 pg/mL
concentration. This experiment also showed reliable
antioxidant activity with ICsy of 49.36 pug/mL concentration
(Table 2, Figure 1) and was compared with standard
ascorbic acid (ICsy = 3.26 pg/mL concentration). The
methanol extract of aerial parts of M. corchorifolia
significantly inhibited generation of OH" radicals in a dose-
dependent manner.

Phosphomolybdenum reduction assay

The total antioxidant activity of the methanol extract of
aerial parts of M. corchorifolia was measured
Spectrophotometrically by phophomolybdenum reduction
method which is based on the reduction of Mo (VI) by the
methanol extract of M. corchorifolia and the subsequent
formation of green phosphate/Mo (V) complex at acidic pH,
with a maximum absorption at 695 nm. The maximum
absorbance was 0.331 at 60 pg/mL concentration (Table2,
Figure 2). It was compared with standard ascorbic acid
(absorbance 0.359).

Ferric (Fe’") reducing power activity

The reducing power of Fe’* to Fe** by the methanol extract
of aerial parts of M. corchorifolia was studied and showed
reduction ability in a dose-dependent manner (Table 2,
Figure 2). The maximum absorbance was 0.752 at 60 pug/mL
and was compared with standard ascorbic acid (absorbance
0.289).

Table 2: Antioxidant activities of methanol extract of M. corchorifolia

S. No | Concentration % of Inhibition Phosphomolybdenum Fe®" Reducing Power
(ng/mL) DPPH’ ABTS OH Reduction @ 695 nm @ 700 nm
1 10 17.5 £ 1.22 | 47.59 +£+3.33 | 16.66 +1.16 0.157+0.010 0.242+0.016
2 20 20.1+ 1.40 56.76 £3.97 | 27.41 £1.92 0.257+0.017 0.368+0.025
3 30 42.54+£297 | 75.54+£528 | 36.62+£2.56 0.309+0.021 0.466+0.032
4 40 590.51+ 4.16 | 81.66+5.71 | 42.76 £2.99 0.317+0.022 0.556+0.038
5 50 62.04 434 | 86.46+6.05 | 50.65+3.54 0.323+0.023 0.684+0.047
6 60 76.19+533 | 91.26+6.33 | 55.92+3.91 0.331+0.023 0.75240.052
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Figure 1: DPPH', ABTS ', OH" scavenging activities of
methanol extract of M. corchorifolia
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Figure 2: Phosphomolybdenum reduction and Fe **
reducing power activities of methanol extract of M.
corchorifolia

Thin Layer Chromatography

Thin layer chromatography analysis was carried out in the
solvent system of Toluene:Chloroform:Methanol with the
ratio of 1.5:1:0.5. The separated compounds in TLC were
showed in Figure 3.
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Figure 3: Compounds separated by Thin Layer
Chromatography
GC-MS analysis

GC-MS analysis was carried out for the methanol extract of
aerial parts of M. corchorifolia and the eluted compounds
were showed in Table 3. A flavone compound (5,7-
dihydroxy-3-phenylchromen-4-one) was eluted by GC-MS.
Flavone is a potent antioxidant compound and could be one
of the reasons for the antioxidant property of the extract.

Table 3: Active compounds identified in the methanol extract of aerial parts of M. corchorifolia by GC-MS analysis

Structure IUPAC Molecular Weight Molecular
g/mol Formula
Methyl14-methylpentadecanoate 270.45 Ci7H340,
’__,-D\,Nl_ l/\AA/W\)\
0
VVWWW“\H,’D\/’ Ethyl hexadecanoate 284.47 CisH360,
]
]
- W!’“‘\WM methyl(9E, 15E)-octadeca-9,15- 294.47 CoH34,0,
dienoate
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| 5,6-dimethoxy-3-methyl-2,3- 206.23 Ci,H404
0. dihydroinden-1-one
@
f =3
B S S S Hexadecane 226.44 Ci6Hay
RW/WA/HI/DM/ ethyl(9E,12E)-octadeca-9,12-dienoate | 308.49 CaoH360,
o

0
T Y\W ethyl15-methyl heptadecanoate 312.53 CaoH4005
]

(]
@ 5,7-dihydroxy-3-phenylchromen-4-one | 254.23 CisH, 004
HO I:IJ

MTT assay Table 4: Cytotoxic activity of methanol extract of aerial
Cytotoxic activity was studied for the methanol extract of parts of M. corchorifolia
aerial parts of M. corchorifolia by MTT assay method. The S. No | Concentration (ug/mL) | % of cell death
morphology of MCF7 cells progressively changed from 12.5 1 0.781 8.38 +1.02
pg/mL to 100 pg/mL concentration of the extract and was 2 1.562 29.26 £0.68
compared with control. The maximum cell death was 3 3.125 34.83+£3.33
66.84% at 100 pg/mL concentration (Table 4, Figure 4). 4 6.25 44.16 £3.20
5 12.5 54.14+£1.71
6 25 60.79 £ 0.62
7 50 63.82 £1.12
8 100 66.84 £1.61

Control
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4. Discussion

Cancer is a severely debilitating disease and remains to be
one of the leading causes of morbidity and mortality
worldwide. It is a complex disease and several molecular
targets need to be identified to successfully reduce the
severity of the disease. The important hallmarks of cancer
that enable tumour growth and metastatic dissemination are
excessive  proliferative  signalling, evading growth
suppressors, resisting cell death, inducing angiogenesis,
enabling replicative mortality, activating invasion and
metastasis.!"” Also, tumour cells have developed single and
multi-drug resistance. New anticancer drugs have to be
developed which should have the potential to target these
hallmarks of cancer and should be able to overcome
resistance developed by tumour cells. Advanced cancer
remains untreatable and there is continued searching for
safer and effective drugs. Conventional therapies such as
chemotherapy, radiation therapy and surgery produce
serious side effects. Cancer chemoprevention with natural
phytochemical compounds is an emerging strategy
to prevent, delay or cure cancer. '®!

Many therapeutic drugs are obtained from plants and they
are found to have the efficacy to treat cancer by targeting
several pathways. Taxol, an active substance, obtained from
the bark of the Pacific Yew tree (Taxus brevifolia) was
found to be very efficient in arresting cell cycle by blocking
microtubule depolarization and is presently used as a drug of
reference in finding out the efficacy of new substances
developed for the treatment of breast and ovary cancers. ['”)
There are several plant-derived anticancer agents in the
market today. Some of them are the vinca alkaloids
(Vinblastine, Vincristine and Vindesine), the

Figure 4: Cytotoxic effects of methanol extract of M. orchorifolia on MCF7 cell line

epipodophyllotoxins (Etoposide and Teniposide), the
taxanes (Paclitaxel and Docetaxel) and the camptothecin
derivatives (Camptothecin and Irinotecan). ['®!

Many studies have suggested the existence of cancer stem
cells (CSCs) in many types of tumours and are considered
responsible for tumour relapse and resistance to chemo and
radiotherapy.'”?""  The dietary compounds including
curcumin, sulforaphane, soy isoflavone, epigallocatechin-3-
gallate, resveratrol, lycopene, piperine and vitamin Dj; are
known to affect cancer stem cell self-renewal pathways. 2
Curcumin and piperine have been shown to target breast
cancer stem cells. %!

Plants are the main part of our everyday diet and they
possess nutritional properties that are studied over many
years. Umar et al (2007) reported that the leaves of M.
corchorifolia can be used as a protein supplement, sources
of dietary lipids, fiber and minerals.” The antibacterial and
antihelmintic activities were also studied and it was found to
possess significant activity.'”! Although the plant is widely
used in Malaysia, Indo-China, India, West Africa and in
many other countries,” people have to be cautious and
several studies have to be performed to evaluate and prove
the pharmacological uses of the plant. In the present
investigation, the antioxidant and anticancer activities of the
plant were studied and its chemical components were
analysed through GC/MS technique. The anticancer activity
of methanol extract of the plant was studied for MCF7
(breast cancer) cell line by MTT assay method. In vitro
antioxidant assays showed potent antioxidant activity for the
plant. The methanol extract of M. corchorifolia exhibited
significant cytotoxic effects. Cytotoxic changes including
cell aggregation, cell rounding and cell death were observed
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in MCF7 cell line when treated with different concentrations
of methanol extract of M. corchorifolia. Cells lost their
typical morphology and appeared smaller in size. The
extract reduced the cell viability in a concentration-
dependent manner.

Adulteration, inappropriate formulation and lack of
understanding of plant and drug interactions have led to
adverse reactions that are sometimes life-threatening or
lethal. Traditional herbal medicines are found to be safe
when formulated and prescribed appropriately.
Preliminary laboratory studies are essential to confirm safety
before clinical trials can be considered and well-designed
clinical trials are needed to determine the safety and efficacy
of 62%2C71]l plant before they can be recommended for medical
use.

5. Conclusion

The results of the present study indicate that methanol
extract of M. corchorifolia has significant inhibitory effect
on the growth and proliferation of MCF7 cell line. Further
molecular studies are required to find out the mechanism of
action of bioactive compounds present in M. corchorifolia
before it can be recommended for any practical widespread
use of the plant. The results of various experiments
conducted in the present investigation provide promising
guideline regarding the potential uses of M. corchorifolia.
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