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Abstract: New drug preparations of natural origin are in need due to the numerous side effects and resistance
development through the continuous and uncontrolled use of synthetic drugs. Lichens are reported to have manifold
biological activities and in this study, antioxidant, hypolipidemic and cytotoxic potential of Parmelia perlata were assessed.
Methanolic extract of P. perlata was prepared and used in DPPH assay, total phenolic content and total antioxidant
potential assays. In vitro anti-cholesterol and cytotoxic assay using HCT 116 cell lines were performed. The results
revealed that P. perlata contain high phenolic contents and antioxidant potential. Simvastatin was used as standard drug and
the extracts demonstrated 48% anti-cholesterol activity. MTT assay using colon cancer cell lines (HCT 116) produced dose
dependent cytotoxic effect with an IC50 value of 202.1 µg ml-1.
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1. Introduction
Oxidative stress due to elevated levels of free radicals
causes cellular and tissue damage that elicit direct or
indirect damage to the body. Cancer is one of the main
causes of death all over the world. The world health
organization (WHO) estimates that 84 million people
would die of cancer between 2005 and 2015 [1].
Hyperlipidemia is caused by a diet high in fat, especially
saturated fat and cholesterol. Blood lipids are related to the
development of coronary heart diseases. Synthetic
antioxidants like butylated hydroxyanisole, butylated
hydroxytoluene, tertbutylhydroquinone and propyl gallate
have been reported to exert toxic effects [2]. New drug
preparations of natural origin are in need due to the
numerous side effects and resistance development through
the continuous and uncontrolled use of synthetic drugs.
Bioactive compounds from natural products have beneficial
effects without causing undesired side effects. Among the
natural origin, lichens are used in many research. Lichens
are symbiotic associations between two entirely different
types of microorganisms and produce secondary
metabolites that have manifold biological activities [3,4].

Studies on the biological properties of lichens reveals the
potential of lichens having antioxidant [5-8], antimicrobial
[9-11] and cytotoxic [12, 13] activities.
Parmelia perlata (Huds.) Ach. (Parmeliaceae),
commonly known as stone flower in India is thallus,
foliaceous, membranous leaf like horizontally spreading
lobes. The thallus is dirty white or grayish brown nearby 510 cm long. It has bitter or saline taste [14]. Parmelia is
useful in treating a number of ailments [15, 16] and has
also been reported to possess antimicrobial [17, 18],
antiviral [19], antioxidant [20], antipyretic [21], anticancer
[22] and antispasmodic [23] activities. In this study,
Parmelia perlata was examined for its antioxidant, anticholesterol and anticancer activities to derive bioactive
compounds from natural origin as great promise for
biochemical applications and better human health.

2. Materials and Methods
2.1. Plant Material Collection and Extraction
Dried samples of Parmelia perlata were collected and
identified by a Botanist, Bangalore University. The samples
were ground into powder and sieved (60 mesh) and about
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100 g of was extracted in methanol (1:10 w/v) at 25°C for
24 hours. The extract was centrifuged at 10,000 rpm for 10
minutes and the supernatant was filtered using Whatman
No.1 filter paper and concentrated to dryness under reduced
pressure in rotary vacuum evaporator. The final extract was
stored in air tight containers at 4°C until used.

simvastatin and 2000 µl Randox reagent. The contents were
mixed and incubated for 10 minutes at room temperature.
The absorbance was read at 500 nm in a microplate reader
against reagent blank.

2.2. DPPH Assay

The lichen extracts were tested for in vitro cytotoxicity
using HCT-116 cells by 3-(4,5-dimethylthiazol-2-yl)-2,5diphenyltetrazolium bromide (MTT) assay [29]. HCT 116
(70-80%) confluent cell lines were trypsinized followed by
viability checking and centrifugation. In a 96 well plate, 5 x
104 cells/ well were seeded and incubated for 24 hrs at
37°C in a humidified 5% CO2 incubator. Plant extracts of
varying concentrations ranging from 0-320 µg/ ml (two
fold variations) in RPMI media without fetal bovine serum
(FBS) and antibiotics were incubated for 24 hrs. After
incubation with plant extracts, the media was removed
from the wells and added 100µl/well (50 µg/well) of the
MTT (5 mg/10 ml of MTT in 1x PBS) working solution
was added and incubated for 3 to 4 hours. After incubation
with MTT reagent, the media was removed from the wells
and added 100 µl of DMSO to rapidly solubilize the
formazan. The absorbance for each well was measured at
590 nm in a microtitre plate reader and the percentage
inhibition was calculated using the formula.

The capacity of the extract to scavenge the stable 2,2’diphenyl-2-picrylhydrazyl (DPPH) free radical was
determined according to the method reported by Gyamfi et
al., [24]. In brief, 50 µl of the methanolic plant extract (100
µg ml-1) was mixed with 1.8 ml of 0.5 mM DPPH in
methanol solution. Methanol (50 µl) only was used as the
experimental control. After 30 min of incubation at room
temperature, the reduction in the number of DPPH free
radicals was measured at 517 nm. The percent inhibition
was calculated from the following equation:
Inhibition % =

Control
− Sample
Control

x 100

2.3. Determination of Total Phenolic Content
The amount of total phenolics in the plant extract was
determined with Folin-Ciocalteu (FC) reagent [25]. To 200
µl of sample (3 replicates), 1 ml of 1:2 dilution of FC
reagent and 800 µl of sodium carbonate (7.5% w/v) were
added and the resulting mixture was incubated at room
temperature for 30 minutes. The absorbance of the sample
was measured at 765 nm using a spectrophotometer and the
results were expressed as milligram of gallic acid
equivalent per gram of dry weight.

2.6. MTT Assay

Inhibition % =

− Sample
Control
Control

x 100

3. Results

2.4. Antioxidant Potential Assay
The Antioxidant potential assay was carried out by
phosphomolybdenum reduction assay [26]. To 200µl of
plant extract, 1ml of the reagent containing 4 mM
ammonium molybdate, 28 mM sodium phosphate and 0.6
M sulphuric acid were added and the resulting mixture was
incubated at 37°C for 60 minutes. The absorbance of
sample was measured at 695 nm using a spectrophotometer
against blank using methanol. The antioxidant potential
activity is expressed as mg of ascorbic acid equivalent per
gram of dry weight.

Fig 1. Standard curve for antioxidant potential using ascorbic acid

2.5. In Vitro Anti-Cholesterol Assay
The anti-cholesterol assay was carried out as described
by Iswantini et al., [27] and Cholesterol Enzymatic
Endpoint Method [28]. Cholesterol was dissolved in
chloroform until achieving 25 mg/10 ml. 10 µl of the plant
extract (two concentrations) were pipetted into micro titre
plate followed by the addition of 2000 µl of Randox
reagent and 10 µl of cholesterol as sample. 20 µl of
distilled water and 2000 µl of Randox reagent were used as
blank. Negative control comprised of 20 µL cholesterol and
2000 µl Randox reagent; standard comprised of 20 µl

Fig 2. Standard curve for total polyphenols using gallic acid
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Fig 3. MTT cytotoxic assay using HCT 116 cell lines

Methanolic extracts of Parmelia perlata was prepared by
dissolving the concentrated extracts in 98% methanol and
used for biological assays. DPPH assay of methanolic extract
of P. perlata revealed that 32% inhibition thereby confirming
the presence of antioxidants. Total antioxidant potential was
carried out using ascorbic acid (Fig-1) and was determined
as 1.3 mg ml-1. The total phenolic content of P. perlata was
determined spectrophotometrically by the Folin-Ciocalteu
method using gallic acid as internal standard (Fig-2) and it
was found as 78.4 µg ml-1. In vitro anti-cholesterol activity
of P. perlata was examined using simvastatin as the standard
drug for a total half an hour at 10 minutes intervals. The
purple colour developed during the reaction was decreased
with increasing time and 48% activity was observed at the
end of the reaction whereas 94% activity was found with the
standard drug, simvastatin. Cytotoxic assay using colon
cancer cell lines (HCT 116) revealed the antiproliferative
activity of P. perlata against HCT 116 cell lines. Loss of
viability of the dying cells as evidenced by the
morphological changes was scrutinized by microscopy.
Depending on the concentration, the lichen extract exhibited
different levels of cytotoxicity like cell shrinkage,
aggregation and cell death with an IC50 value of 202.1 µg
ml-1 (Fig-3).

Approximately 4.8 percent of men and women will be
diagnosed with colon and rectum cancer at some point
during their lifetime and colon cancer represents 8.2% of
all new cancer cases [33]. Anticancer activities of Parmelia
species against human melanoma, colon carcinoma and
breast cancer cell lines were reported in earlier studies [34,
35]. In this study, HCT 116 cell lines were used to
determine the antiproliferative activity of P. perlata by
MTT assay. The results revealed the cytotoxic activity of
the extract in a dose dependent manner. The effect of
extract concentration was evidenced by microscopy and
IC0 value was found as 202.1 µg ml-1. Plant extracts have
exhibited anticancer activity against colon cancer in vitro
and in vivo [36] and in this study in vitro cytotoxicity of P.
perlata was determined.

5. Conclusion
This study revealed the presence of higher amounts of
phenolic compounds in P. perlata and its antioxidant
activities. The extract has exhibited significant cytotoxicity
against HCT 116 and moderate levels of anti-cholesterol
activity. In conclusion, Parmelia derived bioactive
compounds hold great promise for biopharmaceutical
applications as antioxidant and cytotoxic agents of new
formulations for the benefit of human life.
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