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ABSTRACT
Aim: Sea weeds are vital part of complementary and unconventional medicine suitable for the ability to
generate secondary metabolites that are used to re-establish health and to treat many diseases. The
present study aims at determinining the antioxidant and antifungal activities of the green seaweed
Chaetomorpha linum.
Methodology: Chaetomorpha linum, collected from the Gulf of Mannar, regions of Mandapam coastal
area, Southeast coast of India were reported foremost for the antioxidant and antifungal activities based
on the free radical-scavenging activity of the 1, 1-diphenyl-2-picrylhydrazyl radical (DPPH), ferrous
reducing antioxidant property (FRAP), and total phenolic content in the methanolic extract. The
antifungal properties of the methanolic extract of C. linum were tested against pathogenic fungal strains
like Fusarium dimerum and Trichoderma ressei.
Results: The DPPH scavenging activity was equivalent to an ICsy value of 8.8 pg/mL ascorbic acid.
The total phenolic content was 668.2 mg/g gallic acid equivalent, and the IC 50 value by FRAP assay
was 8.6 ug/mL. On further examination, when compared with standard antibiotics, C. linum extract be
a sign of considerable activity against Fusarium dimerum and Trichoderma ressei.
Conclusion: Our findings represents C. linum is a natural antioxidant and a potential natural source of
antifungal agents against selected fungal pathogens.
Keywords: Sea weeds, antifungal activity, DPPH activity, antioxidants

INTRODUCTION

Natural antioxidants are paid much consideration
in the field of biomedicine with their association
on health benefits (1). Many reports suggest that
seaweed as a potential source of natural
antioxidants as of their biological activities (2, 3).
Among prospective features of marine algae and
its components, quite a lot of extracts have been
screened with regard to antioxidant and radical
scavenging activity using stable free radicals (4-7).
Seaweeds are used in the treatment of various
infectious diseases traditionally. For many years, a
mixture of synthetic chemicals used as antifungal

agents inhibits the growth of plant pathogenic
fungi. However, there are serious problems on the
effective use of these chemicals (8, 9). Many
studies proved that there are a large number
marine species showing antifungal activities which
in future throws more light on the use of marine
algae by the pharmaceutical technologies for the
extraction of useful drugs (10, 11). Furthermore,
several groups of green, red, and brown seaweed
have investigated for various properties (12, 13).

Majority of seaweeds from the Gulf of Mannar has
not been examined for their bioactive substances.
Despite of the abundance and diversity of algae in
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coastal waters, Chaetomorpha linum (Class:
Ulvophyaceae; Order: Cladoporales; Family:
Cladoporaceae) is widespread in the Mandapam
coastal region of the Gulf of Mannar on southeast
coast of India which is mainly used as food,
animal feed, and agriculture and until now, no
screening of antioxidant activities has been
performed. In this investigation, we evaluated the
antioxidant and antifungal activity of a methanolic
extract of C. linum, obtained from the Gulf of
Mannar, a southeastern coastal region of India.

MATERIALS AND METHODS

Sample collection and preparation

Kutzing green seaweed C. linum collected from
the Mandapam coastal region (78 °8’E, 9°17°N), in
the Gulf of Mannar, Tamilnadu, South India, on
low tide in December 2012 was brought
immediately to the laboratory in polythene bags
which was washed several times with seawater to
remove sand, mud, and attached fauna. The algae
were cleaned using a brush to remove epiphytes
with distilled water. After cleaning, it was dried in
the shade at room temperature for 1 week. The
dried algal materials were homogenized to a fine
powder and subjected to extraction.

Preparation of extracts

Five hundred grams of powdered C. linum
seaweed sample was taken and extracted
successively with methanol (90%) using a soxhlet
apparatus. The crude extracts were later
concentrated under reduced pressure to obtain
their corresponding residues. The methanolic
extracts were further subjected to antioxidant and
antifungal assays in triplicate.

Radical scavenging assay

The radical-scavenging activity of methanolic C.
linum extracts against DPPH radicals was
determined by the method of Blois et al (14).
DPPH (0.1 mM in methanol) was prepared, and
1.0 mL of this solution was added to 3.0 mL of
extract in methanol at various concentrations (1-16
ug/ mL). Thirty minutes later, the absorbance was
measured at 517 nm. A blank was prepared
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without extract. Ascorbic acid at various
concentrations (1 to 16 pg/mL) was used as the
standard. A lower absorbance of the reaction
mixture indicates greater free radical-scavenging
activity. The ability to scavenge DPPH radical was
calculated using the following equation:

DPPH Scavenged (%) = A control- A test / A
control X100

where A control is the absorbance of the control
reaction and A test is the absorbance in the
presence of the extracts.

The antioxidant activity of the C. linum extract
was expressed as IC50 and compared with the
standard. The IC50 value was defined as the
concentration (in pg/mL) of extract that inhibited
the formation of DPPH radicals by reducing power
assay.

The reducing power of methanolic extracts of C.
linum  was  determined  (15).  Various
concentrations of the extracts (1-16 ug/mL) in 1.0
mL of deionized water were mixed with phosphate
buffer (2.5 mL) and potassium ferricyanide (2.5
mL). The mixture was incubated at 50°C for 20
min, and aliquots of trichloroacetic acid (2.5 mL)
were added to the mixture, which was then
centrifuged at 3000 rpm for 10 min. The upper
layer of the solution (2.5 mL) was mixed with
distilled water (2.5 mL) and freshly prepared ferric
chloride solution (0.5 mL). The absorbance was
measured at 700 nm. A blank was prepared
without extract. Ascorbic acid at various
concentrations (1 tol6 pug/mL) was used as the
standard. Increased absorbance of the mixture
indicates an increase in reducing power.

% Increase in Reducing Power = A test / A blank -
1x100

where A test is the absorbance of the test solution
and A blank is the absorbance of the blank. The
antioxidant activity of the seaweed extract was
expressed as IC50 and compared with the
standard.

Determination of total phenolic content

Total phenolic content of the C. linum extracts was
determined using the Folin-ciocalteu reagent (16).
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One milliliter of extract in Gallic acid (20, 40, 60,
80, and 100 mg/L) was added to a 25 mL
volumetric flask, containing distilled deionized
water. The blank reagent was set with distilled
deionized water. One milliliter of Folin-ciocalteu
phenol reagent was added to the mixture and
mixed by shaking. After 5 min, 10 mL of 7 %
Na,CO; solution was added to the mixture. The
solution was diluted to 25 mL with deionized
distilled water and mixed. After incubation for 90
min at room temperature, the absorbance against
the prepared blank reagent was measured at 750
nm on a spectrophotometer. Total phenolic content
of the seaweed was expressed as mg Gallic acid
equivalents (GAEs) or 100 g fresh weight. All
samples were analyzed in triplicate.

Antifungal activity

The following strains of fungi were used:
Fusarium  dimerum (MTCC 6583), and
Trichoderma ressei (MTCC-3929) was obtained
from the Institute of Microbial Technology,
Chandigarh, India. Cultures were maintained on
potato dextrose agar (Hi Media, India) slants at
4°C for further use.

The extracts were tested for their efficiency
against the fungal pathogens by using an agar
dilution technique (18). Different concentrations
of the extracts; 20%, 10%, and 5% were obtained
by amending PDA. The amended medium was
dispensed into sterile petri plates and allowed to
solidify with streptomycin (100 pg/ml). Each plate
was inoculated with F. dimerum and T. ressei. A
4-mm diameter mycelia disc of each of the test
organisms was inoculated on each amended agar
plate. Inoculated plates were incubated at 25 + 2
°C and growth measured along the perpendicular
lines. Daily radial growth of each test organism in
any of the test extracts was recorded for 7 days.
Each treatment was replicated thrice with
appropriate untreated controls. In here three
replications were prepared for each treatment.
Then all the culture plates were incubated at 25 +
2 °C in dark condition. The mycelia growth of
fungus was measured after 96 hours. Percentage
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inhibition was calculated against the mycelia
growth over control (19).

RESULTS

DPPH, a stable free radical, will decolorize in the
presence of antioxidants on DPPH antioxidant
assay. The comparison of the antioxidant activity
of the extracts (at 1, 2, 4, 8, and 16 pg/mL) and
reference standard is shown in Table 1. The
methanolic extract of C. linum exhibited a
significant dose-dependent inhibition of DPPH
activity, with an 1C 50 value 8.8 pg/mL. The IC 50
value of the extract was comparable with that of
the reference standard, ascorbic acid (IC 50 = 8.7
png/mL), indicating the antioxidant activity of C.
linum (Figure 1). The IC 50 value in the reducing
power assay was 8.2 pg/mL and 3.4 pg/mL,
respectively, for the methanolic extract of C. linum
and ascorbic acid (Figure 2). By Folin-Ciocalteu
method, the highest total phenolic content of C.
linum was 668.2 mg/GAE/100 g/extract. The
methanolic extract of C. linum was tested for its
antifungal activity.

The results of the antifungal studies with regard to
percentage of radial growth inhibition in PDA plat
are shown in Table 2. All the extracts exhibited
different degrees of antifungal activity against F.
dimerum and T. ressei. The growth of T. ressei
was highly inhibited by all the tested
concentrations (5-20%) of methanol extracts of sea
weeds compared with control, the corresponding
inhibition ranging from 81% - 72%. The extract
showed comparatively very low activity against F.
dimerum ranging from 86% - 76%.

DISCUSSION

The detection of antioxidants from sea weeds is a
fast-growing and many antioxidants have been
investigated by several methods. The rapid,
reliable, and economical method to evaluate the
antioxidative potential of various natural
compounds is through DPPH assay (18).
Methanolic extracts of C. linum show signs of
potent antioxidant activity in a dose-dependent
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manner, by DPPH radical scavenging assay. In the
present study, the methanolic extract of C. linum
contains a high amount of phenolic compounds
which exhibited the greatest antioxidant activity.
Reducing power is associated with antioxidant
activity and the reduction of ferrous ion to ferric
ion was calculated in the methanolic extract of C.
linum. All concentrations of methanolic extract
showed significant activity when compared with
the standard, ascorbic acid. There was a
concentration-dependent increase in the reducing
power of methanolic extract of C. linum. Many
earlier studies have proved for the antifungal
effects of marine sea weeds (19, 20). The
methanolic extract of C. linum showed strong
antifungal activity against selected human
pathogens. The largest zone of inhibition was
observed against Fusarium dimerum and
Trichoderma ressei. These results are notable,
because they were obtained with methanolic
extracts, which are not pure products but with
superior effect. Considering the total phenolic
content, reducing power, and DPPH radical
scavenging activity, our findings reveal it as a
prospective source of natural antioxidants,
indicating that C. linum is capable of treating
diseases that are related to free radical reactions.
Our results prompt further studies to isolate and
identify the active compounds that evaluate a
possible synergism between components with
regard to their antioxidant and antifungal activity.
This work provides insight into the molecular
basis of the therapeutic properties of C. linum in
pharmaceutical industry. The antifungal study
revealed that the methanolic extract of C. linum
contains certain constituents with important
antifungal properties. The overall results of the
study revealed that the crude extract of marine sea
weed can act as a potential for the studies on the
isolation and characterization of the plant extract
necessary to realize new biological antioxidants
and antibiotics.
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CONCLUSION

Results from this study exposed the antifungal
property of the crude extract of seaweeds that
contain certain constituents be a better alternative
to the hazardous pathogens. In addition, it forms a
basis for selection of this as in additional
pharmacological investigation. C. linum is
undergoing research with the aim of isolating
biologically active molecules along with novel
antifungal agents.
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Table 1: Effect of Methanolic Extract of Chaetomorpha linum on DPPH Radical Scavenging and
Reducing Power Activity

Concentration

DPPH P Radical Scavenging Activity,%

Reducing Power Activity,%

ng/mL? Chaetomorpha linum Standard Chaetomorpha linum Standard

1 7.2 £0.003 15.91 + 0.001 18.62 + 0.001 23.04 +0.002
2 13.52 + 0.005 25.42 + 0.006 24.72 +0.006 43.03 £ 0.004
4 32.74 £ 0.002 41.45 +0.004 30.77 £ 0.003 57.48 + 0.003
8 56.02 + 0.001 68.72 + 0.008 47.17 £0.007 79.29 £ 0.006
16 72.09 + 0.006 93.88 + 0.002 72.46 + 0.002 81.48 £ 0.001
1Cs 8.8 ug/mL 8.7 pg/mL 8.2 pg/mL 3.4 pg/mL

#Each value is expressed as Mean + Standard Deviation (n = 3)
® Abbreviations: DPPH, 2, 2 disphenyl-1 picryldra zylhydrate

Table 2: Antifungal Activity of the Methanolic Extract of C. linnum

Concentration (%) Antifungal Activity (%)
Fusarium dimerum

Trichoderma ressei

5 145+0.1 19.2+0.2
10 17.3+0.7 23.2+05
20 19.2+0.3 28.4+0.7
Standard 24.3+0.2 29.5+0.3
Control - -

Values are expressed as mean * SD of three parallel measurements.
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Figure 1: DPPH free radical scavenging activity of methanolic extract of Chaetomorpha linum.
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Figure 2: The Reducing power of methanolic extract of Chaetomorpha linum.
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