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ABSTRACT

The present study was aimed to evaluate the anticancer and antioxidant activity of the five algal samples hamed as
S-1 to S-5 isolated from the seawater collection of Muttom coastal region of Kanyakumari District. Mass
production of micro algae was done by using sea water containing Walne’s medium and each cultivated algae was
isolated by centrifugation and extracted with different solvents viz., ethyl acetate, methanol and water. The extracts
obtained were evaluated for in vitro anticancer and antioxidant activity. Anticancer activity was evaluated by MTT
assay using the cell lines MCF7 and SKMEL. In this evaluation, extracts of all the algal samples showed anticancer
activity against the selected cell lines, however, the methanol extract of S—2 sample showed significant activity
comparing with other samples. Antioxidant activity was evaluated by DPPH, reducing power assay and superoxide
radical scavenging assay methods. In this evaluation also, the methanol extract of S—2 sample showed a significant

antioxidant activity in all the tested methods. These results are useful for further investigation in the future.
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INTRODUCTION

Natural products are in usage for therapeutic purpose
throughout the world since ancient time. Terrestrial
plants are a major source of traditional medicinal system.
Nowadays about 25% of modern drugs are derived from
higher plant origin and about 12% are microbial origin
and over 50% of them are derived from natural sources
either directly or indirectly or produced synthetically
using natural products as templates.'®! In the last few
decades, bacteria and fungi of terrestrial origin are well
screened and as a result, several bio-active molecules are
isolated and now in usage as important medicines.™

In the natural world, ocean is a distinctive environment
and habitat for numerous organisms, and also an
enormous source for food, minerals, energy and
pharmaceuticals.’”? The marine environment has vast bio-
diversity which is unparalleled to terrestrial environment
because of its great differences in thermal, pressure and
nutrient range and the presence of different photic and
non-photic zones.™ The search for newer biomedical
molecules resulted in the isolation of thousands of
metabolites from marine origin many of which revealed
therapeutic properties including antibiotic, antifungal,
antiviral, cytotoxic, neurotoxic, etc.*®) Microalgae, the
photosynthetic eukaryotes that forms a major part of
freshwater and marine phytoplankton® has gains more
attention in life sciences because of their variety of
phytomolecules with different types of chemical

structures and biological activities.*®™ With this view,
the marine microalgae was selected for our research.

In our previous study® totally 10 algal samples were
isolated from the sea water samples collected from the
coastal region of Kanyakumari District of Tamil Nadu
such as Colachel, Muttom and Kadiapattinam. Based on
the growth pattern showed and the yield obtained, five
samples named as S-1 to S-5 isolated from the Muttom
seawater collection was evaluated for the antimicrobial
activity. The present study was aimed to evaluate the
antioxidant and anticancer activity in vitro of the algal
extracts of Muttom seawater collection.

MATERIALS AND METHODS

Micro algal extract preparation

In our previous study, marine water samples were
collected from the different coastal locations such as
Colachel, Kadiapattinam and Muttom of Kanyakumari
District, South India. Mass production of micro algae
was done by using sea water containing appropriate
quantity of Walne’s medium and each cultivated algae
was isolated by centrifugation. Dried algal cell (0.4gm)
were mixed with 20ml of different solvents (Ethyl
acetate, Methanol and Water), shaken well and each
mixture was subjected to sonication for 15min. and
centrifugation at 3000rpm for 10min. The supernatants
were collected and stored.”! The algal extracts of
Muttom seawater collection was evaluated for
antioxidant and anticancer activity.
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In vitro anti cancer activity

Sub culturing and maintenance of cell line

In vitro anti cancer evaluation by MTT assay was
designed with the reference of standard procedure.'” The
cell lines MCF7 and SKMEL procured from NCCS,
Pune, India were used for the study. They were
maintained in 10% heat inactivated FBS (Foetal Bovine
Serum) in CO, atmosphere. The cells were trypsinised
(500 ml of 0.025% Trypsin in Phosphate Buffered Saline
(PBS)/Ethylene Diamine Tetra Acetic acid EDTA
solution) for 2min. and sub cultured in micro culture
plates and used for further studies. Anticancer activity of
selected micro algal extracts (500pg/ml) was determined
by standard MTT assay on the cultured cell lines.

MTT assay
The cell culture suspension was washed with Phosphate

Buffered Saline (1x%PBS) and then added MTT [3-(4,5-

Dimethylthiazole—-2yl)-2,5-diphenyltetrazolium bromide]
solution (200ml) to the culture flask (MTT 5mg/ml
dissolved in PBS, filtered (0.2um filter) before use and
incubated at 37°C for 3h. All MTT solution was removed
washed ~ with IxPBS and 300ul  DMSO
(Dimethylsulfoxide) was added to each culture flask and
incubated at room temperature for 30min. until all cells
get lysed and homogenous color was obtained. Then,
centrifuged and precipitate the cell debris which was
dissolved by using DMSO. The OD was measured at
540nm using DMSO blank, and the percentage viability
was calculated by

Cell viability (%) =

Mean 0D

—— x 100
Control 0D x

In vitro antioxidant activity

Antioxidant activity was evaluated by different
approaches such as DPPH, reducing power assay,
superoxide radical scavenging assay methods.

DPPH (2, 2-diphenyl-1-picrylhydrazyl) assay
Evaluation of antioxidant activity by DPPH assay was
done in reference with the previous literature.** In this
evaluation, 1ml of test extracts in different concentration
such as 100, 200, 400 and 800ug/ml was mixed with 1ml
of 0.1mM methanolic solution of DPPH and incubated at
room temperature in dark condition for 30min. After
incubation, the absorbance of reaction mixtures was
measured spectrophotometrically at 517nm. Methanol
was used as blank; DPPH in methanol and the ascorbic
acid was wused as control and standard control
respectively. The percentage inhibition of DPPH by the
test extracts was determined by

Table 1: MTT assay on MCF7 cell line.

Control Abs.—Sample Abs.
Control Abs.

Percentage inhibition =

Reducing power assay

This method of evaluation of antioxidant activity was
done with the reference of standard procedure.**? In
this method, 500ul of test extracts in different
concentration such as 100, 200, 400 and 800pg/ml was
mixed with 1.5ml of 0.2M sodium phosphate buffer in
6.6 pH and 1.5ml of 1% potassium ferricyanide and kept
for incubation at 50°C for 20min. 5ml of 10%
trichloroacetic acid was added to the incubated mixture
and subjected to centrifugation at 3000rpm for 6min at
4°C. To 1.5ml of the upper layer of centrifuged collected
was mixed with equal volume of distilled water and
300ul of 0.1% freshly prepared ferric chloride solution
and kept for 10min. Then, the absorbance of the mixture
was measured spectrophotometrically at 700nm.
Ascorbic acid was used as standard control.

Superoxide radical scavenging assay

This evaluation was designed with the reference of
previous literature.'***1 The reaction mixture in 3ml
contains test extracts in different concentration such as
100, 200, 400 and 800ug/ml, 0.1ml of 1.5mM Nitro blue
tetrazolium solution, 0.2ml of 0.1M EDTA, 0.05ml of
0.12mM riboflavin and 2.55ml of 0.067M phosphate
buffer. DMSO was used in control tubes instead of
sample. Ascorbic acid was used as the standard control.
The reaction mixture was kept for 30min. in front of
fluorescent light of 34W and then the absorbance was
measured spectrophotometrically at 560nm. All the tests
were done in triplicate and the results were averaged.
The percentage inhibition superoxide radical was
calculated by

o Control Abs. —Sample Abs.
% inhibition = Control Abs X100

RESULTS AND DISCUSSION

In the present study, five algal isolates named as S-1 to
S-5 from the Muttom seawater collection!® was selected
for the evaluation of anticancer and antioxidant activity.
Anticancer activity of the algal extracts was evaluated in
vitro by MTT assay against MCF7 and SKMEL cell line.
From the results it was found that extracts of all the algal
samples showed anticancer activity against the selected
cell lines, however, the methanol extract of S—2 sample
showed significant activity comparing with other
samples (Table 1 & 2).

Isolated algae Extracts oD Cell viability (%)
Control 0.732 100
s 1 Ethyl acetate 0.405 55.3
Methanol 0.391 53.4
Water 0.407 55.6
S-2 Control 0.732 100
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Ethyl acetate 0.309 42.2
Methanol 0.205 28.0
Water 0.425 58.0
Control 0.732 100
s 3 Ethyl acetate 0.390 53.2
Methanol 0.350 47.8
Water 0.410 56.0
Control 0.732 100
s 4 Ethyl acetate 0.389 53.1
Methanol 0.327 44.6
Water 0.413 56.4
Control 0.732 100
S5 Ethyl acetate 0.403 55.0
Methanol 0.310 42.3
Water 0.437 59.6
Table 2: MTT assay on SKMEL cell line.
Isolated algae Extracts oD Cell viability (%)
Control 0.763 100
s 1 Ethyl acetate 0.411 53.8
Methanol 0.368 48.2
Water 0.425 55.7
Control 0.763 100
S Ethyl acetate 0.342 44.8
Methanol 0.234 30.6
Water 0.429 56.2
Control 0.763 100
s 3 Ethyl acetate 0.397 52.0
Methanol 0.330 43.2
Water 0.415 54.3
Control 0.763 100
s 4 Ethyl acetate 0.402 52.6
Methanol 0.306 40.1
Water 0.397 52.3
Control 0.763 100
S5 Ethyl acetate 0.408 53.4
Methanol 0.360 47.1
Water 0.416 54.5

Regarding with antioxidant activity evaluation, from the
results, it was found that the antioxidant activity was
increases with the increase of concentration of test
extracts. All the test extracts revealed a maximum
activity in the highest concentration (800ug/ml).
However, the methanol extract of S-2 sample showed a
significantly higher activity comparing with other sample

extracts. The methanol extract of S—2 sample showed a
percentage inhibition of 89.13+2.10 in 800ug/ml
concentration. Similar concentration of standard agent,
ascorbic acid employed for the comparative evaluation
exhibited a percentage inhibition of 75.53+2.31. These
results clearly indicated the antioxidant potential of the

methanol extract of the sample S-2 (Table 3).

Table 3: Antioxidant activity of algal extracts in DPPH assay.

Percentage inhibition
Extracts
Algal sample Con. (kg/ml) Ethyl acetate Methanol Water Std.
100 22.53+1.36 41.52+1.27 10.24+0.52 45.35+0.17
s 1 200 34.46+1.25 55.35+1.44 15.36+0.21 57.42+1.33
400 46.31+1.50 67.50+1.25 24.45+0.35 63.21+1.22
800 68.27+1.31 81.37+1.32 30.31+0.55 75.53+2.31
100 26.68+1.32 48.43+1.47 10.69+0.32 45.35+0.17
S-2 200 33.51+1.75 61.49+1.68 16.47+0.43 57.42+1.33
400 48.43+1.77 73.16x2.15 27.15+0.56 63.21+1.22
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800 69.58+1.24 89.13+2.10 33.47+0.41 75.53+2.31
100 31.48+1.22 44.47+1.42 10.29+0.12 45.35+0.17
s 3 200 36.52+1.35 57.43+1.58 13.42+0.48 57.42+1.33
400 45.49+1.27 69.14+2.35 27.15+0.56 63.21+1.22
800 65.54+1.26 77.15+2.12 31.37£0.41 75.53+2.31
100 29.28+1.72 45.33+1.27 11.63+0.22 45.35+0.17
s4 200 31.56+1.45 56.19+1.38 15.17+0.53 57.42+1.33
400 40.45+1.37 65.13+2.13 21.13+0.53 63.21+1.22
800 59.53+1.26 73.15+2.13 29.33+0.45 75.53+2.31
100 23.18+1.22 39.13+1.37 10.59+0.62 45.35+0.17
S5 200 31.55+1.35 54.19+1.58 13.47+0.83 57.42+1.33
400 44.23+1.67 67.13+£1.15 23.1240.55 63.21+1.22
800 63.18+1.23 73.12+1.10 29.67+0.31 75.53+2.31

The next method, reducing power assay method
employed for the evaluation of antioxidant activity also
showed a concentration dependent rise of antioxidant
activity in all the tested extracts of samples. In this
method also, the methanol extract of S—2 sample proved

its antioxidant potential with the percentage inhibition of
92.38+1.47. In this method, the standard agent ascorbic
acid revealed a percentage inhibition of 57.41+1.45

(Table 4).

Table 4: Antioxidant activity of algal extracts in reducing power assay.

Percentage inhibition
Extracts
Algal sample Con. (ug/ml) Ethyl acetate Methanol Water Std.

100 31.43£1.23 45.47+1.23 13.10+£0.34 25.56x0.47

s 200 42.65+2.09 51.41+1.63 21.36+0.67 33.42+0.47
400 53.45+1.34 59.11+1.35 32.5620.45 46.37+1.05

800 69.23+1.42 71.21+£1.21 41.31+0.55 57.41+1.45

100 35.25+1.50 54.31+1.26 13.26+0.15 25.56+0.47

S 9 200 43.43+2.31 67.37+1.23 21.31+0.47 33.42+0.47
400 55.32+1.25 73.42+1.41 33.46x£1.53 46.37+1.05

800 66.40+1.20 92.38+1.47 44.25+1.39 57.41+1.45

100 33.53+1.63 41.45+1.63 15.12+0.54 25.56+0.47

53 200 45,25+2.13 53.42+1.33 23.32+0.57 33.42+0.47
B 400 51.41+1.44 61.15+1.45 35.55+0.25 46.37+1.05
800 65.13+1.52 73.25+1.41 43.21+0.35 57.41+1.45

100 29.45+1.33 47.37+1.33 11.22+0.54 25.56+0.47

S 4 200 37.45+2.10 55.11+1.23 23.56+0.47 33.42+0.47
400 49.43+1.24 63.13+1.55 35.16+0.55 46.37+1.05

800 57.25+1.22 75.31+1.31 43.41+0.25 57.41+1.45

100 35.41+1.25 42.37+1.33 10.23+£0.54 25.56+0.47

S5 200 49.15+2.10 53.45+1.53 25.16x0.37 33.42+0.47
400 57.25+1.44 62.19+£1.25 37.4620.25 46.37+1.05

800 71.22+1.52 77.51+£1.43 45.11+0.45 57.41+1.45

The superoxide radical scavenging assay, another one
method employed for assessing the antioxidant ability of
test extracts also revealed a similar kind of results. In this
method also, comparing with other tested samples and

the standard agent (ascorbic acid), the methanol extract
of S-2 sample revealed a maximum activity with a
percentage inhibition of 77.35£0.41 in 800ug/ml (Table
5).

Table 5: Antioxidant activity of algal extracts in superoxide radical scavenging assay.

Percentage inhibition
Extracts
Algal sample Con. (kg/ml) Ethyl acetate Methanol Water Std.
100 10.48+0.25 21.11+0.50 09.31+0.48 61.45+0.23
s 1 200 15.18+0.10 36.30+0.20 13.28+0.37 75.32+0.43
400 26.48+0.76 45.34+0.25 19.40+0.59 87.53+0.15
800 39.55+0.10 65.40+0.52 21.15+0.59 95.21+0.36
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100 13.27+0.27 25.37+0.21 09.21+0.78 61.45+0.23
S 9 200 21.41+0.32 39.50+0.30 11.58+0.47 75.32+0.43
400 29.36+0.43 55.37+0.26 13.20+0.89 87.53+0.15
800 45.42+0.10 77.35£0.41 19.26+0.69 95.21+0.36
100 15.38+0.35 24.23+0.40 11.21+0.38 61.45+0.23
s 3 200 19.13+0.20 35.33+0.50 19.18+0.57 75.32+0.43
400 28.38+0.56 47.14+0.15 23.10+0.39 87.53+0.15
800 39.25+0.09 55.56+0.32 29.25+0.49 95.21+0.36
100 13.35+0.31 19.31+0.30 13.41+0.36 61.45+0.23
s4 200 21.19+0.23 27.20£0.13 19.36+0.27 75.32+0.43
400 36.38+0.26 34.54+0.35 22.45+0.39 87.53+0.15
800 47.4510.30 45.31+0.42 29.25+0.39 95.21+0.36
100 11.35+0.35 23.31+0.40 10.25+0.58 61.45+0.23
S5 200 19.28+0.30 32.40+0.30 15.18+0.47 75.32+0.43
400 26.18+0.36 44.21+0.27 21.32+0.47 87.53+0.15
800 37.25+0.21 59.10+0.32 27.51+0.36 95.21+0.36

In the evaluation of antioxidant activity a concentration
dependent increase of activity was found in the results.
Previous reports on terrestrial plant sources™**! revealed
a similar type of results. In the present study it was found
that the methanol extract showed a very significant
antioxidant activity comparing with other tested extracts
which is in accordance with a previous report.!*®
Generally, microalgae produce a wide range of
antioxidant compounds such as carotenoids, phenolic
compounds,  polysaccharides and long chain
polyunsaturated fatty acids.'® Presence of these
bioactive molecules in the tested sample may responsible
for the significant antioxidant activity.

CONCLUSION

In the present study, five algal samples named as S—1 to
S-5 isolated from the seawater collection of Muttom
coastal region of Kanyakumari District was mass
cultured, extracted and the extracts obtained were
evaluated for anticancer and antioxidant activity in vitro.
Anticancer activity was evaluated by MTT assay using
the cell lines MCF7 and SKMEL. Antioxidant activity
was evaluated by DPPH, reducing power assay and
superoxide radical scavenging assay methods. In the
anticancer evaluation, all the algal samples showed
anticancer activity against the selected cell lines,
however, the methanol extract of S—2 sample showed
significant activity comparing with other samples. In the
antioxidant evaluation also, the methanol extract of S-2
sample showed a significant antioxidant activity in all
the tested methods. Our further studies directed toward
the phytochemical screening of this extract and the
identification algal species and screening for other
biological activities may give significant results.

REFERENCES

1. Rajeev Kumar Jha, Xu Zi-rong. Biomedical
compounds from marine organisms. Mar Drugs,
2004; 2: 123-46.

2. Mathan S, Anton Smith A, Kumaran J, Prakash S.
Anticancer and antimicrobial activity of Aspergillus
protuberus SP1 isolated from marine sediments of

South Indian coast. Chin J Nat Medicines, 2011;
9(4): 286-92.

3. Sebastin V, Gopalakrishnan G, Sreejith M, Anoob
Kumar KI. Preliminary phytochemical evaluation
and spectral characterization of active constituents in
the dried extracts of the whole plant Argyreia
imbricata (Rox) Sant & Patel. Asian J Pharm Clin
Res, 2019; 12(11): 56-60.

4. Juan LM, Zulema OCC, Isabel SM, Gonzalo JMR.
Screening of antibacterial and antifungal activities of
six marine Macro-algae from coasts of Yucatan
Peninsula. Pharm Biol, 2006; 44(8): 632-635. Doi:
10.1080/13880200600897569

5. Mathan S, Anton Smith A, Kumaran J, Prakash S.
Anti cancer activity of n-butanol extract of marine
sediment fungi Aspergillus protuberus spl against
Dalton’s ascitic lymphoma in mice. J Pharm Sci
Res, 2013; 5(3): 76-79.

6. Lauritano C, Andersen JH, Hansen E, Albrigtsen M,
Escalera L, Esposito F, Helland K, Hanssen KO,
Romano G and lanora A. Bioactivity screening of
microalgae for antioxidant, anti-inflammatory,
anticancer, anti-diabetes, and antibacterial activities.
Front Mar  Sci, 2016; 3: 68. Doi:
10.3389/fmars.2016.00068

7. Saranya C, Hemalatha A, Parthiban C,
Anantharaman P. Evaluation of antioxidant
properties, total phenolic and carotenoid content of
Chaetoceros calcitrans, Chlorella salina and
Isochrysis galbana. Int J Curr Microbiol Appl Sci,
2014; 3(8): 365-77.

8. Rahul P, Rakesh KJ, Lal Prasanth ML. Evaluation of
antimicrobial activity of the extracts of selected
marine microalgae against human pathogens. World
Journal of Pharmaceutical and Medical Research,
2021; 7(1): 156-59.

9. Baba SA, Malik SA. Determination of total phenolic
and flavonoid content, antimicrobial and antioxidant
activity of a root extract of Arisaema jacquemontii
Blume. J. Taibah Univ. Sci, 2015; 9(4): 449-54. Doi:
10.1016/j.jtusci.2014.11.001

www.ejpmr.com | Vol 8, Issue 11,2021, |

1SO 9001:2015 Certified Journal | 543




Pratap et al.

European Journal of Pharmaceutical and Medical Research

10.

11.

12.

13.

14.

15.

16.

Ruskin SR, Vasanthakumari B, Citarasu T. In vitro
antioxidant activity of various leaf extracts of
Canthium coromandelicum (Burm.F.) Alston. Asian
J Pharm Clin Res, 2017; 10(5): 214-18.

Anoob Kumar KI, Swamivel Manickam M, Sreejith
M, Sebastin V. In vitro antioxidant and anthelmintic
activity of the extracts of whole plant Crotalaria
biflora (L). Annals of R.S.C.B., 2021; 25(4):
150-61.

Batool R, Khan MR, Sajid M, Ali S, Zahra Z.
Estimation of phytochemical constituents and in
vitro antioxidant potencies of Brachychiton
populneus (Schott & Endl.) R.Br. BMC Chem,
2019; 13: 32. Doi: 10.1186/s13065-019-0549-z
Awah FM, Verla AW. Antioxidant activity, nitric
oxide scavenging activity and phenolic contents of
Ocimum gratissimum leaf extract. J Med Plant Res,
2010; 4(24): 2479-87. Doi: 10.5897/JMPR10.262
Habu JB, Ibeh BO. In vitro antioxidant capacity and
free radical scavenging evaluation of active
metabolite constituents of Newbouldia laevis
ethanolic leaf extract. Biol Res, 2015; 48: 16. Doi:
10.1186/s40659-015-0007-x

Sebastin V, Gopalakrishnan G, Sreejith M, Anoob
Kumar, KI. Determination of total phenolic content
and antioxidant activity of the whole plant extracts
of Argyreia imbricata (Roth) Sant. & Patel. Int J Res
Pharm Sci, 2021; 12(1): 919-25.

Maadane A, Merghoub N, Ainane T, Arroussi HE,
Benhima R, Amzazi S, Bakri Y, Wahby I.
Antioxidant activity of some Moroccan marine
microalgae: PUFA profiles, carotenoids and
phenolic content. J Biotechnol, 2015; 215: 13-19.
Doi: 10.1016/j.jbiotec.2015.06.400

www.ejpmr.com | Vol 8, Issue 11, 2021.

1SO 9001:2015 Certified Journal

544



http://dx.doi.org/10.1016/j.jbiotec.2015.06.400

