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ABSTRACT

Introduction

Phenolic compounds can act as antioxidants by chelating 
metal ions, preventing radical formation and improving the 
antioxidant endogenous system. The term “phenolic 
compound” describes several hundred molecules found in 
edible plants that possess on their structure a benzenic ring 

[1]substituted by, at least, one hydroxyl group.  Herbal 
Antioxidants use  has increased in recent years in order to 
reduce the use of synthetic forms such as Butylated Hydroxy 
anisole (BHA) and Butylated  Hydroxy toluene (BHT). 
Natural antioxidants from plant origin can react rapidly with 
these free radicals and retard or alleviate the extent of 

 [1].oxidative deterioration  Furthermore, antioxidants from 
natural sources can also increase the shelf life of foods. 
Therefore, the consumption of antioxidant and/or addition of 
antioxidant to food materials could protect the body as well 

 [5].as the foods against these events  Tannins are defined as 
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naturally occurring plant polyphenolic compounds and are 
widespread among terrestrial and marine plants (Haslam, 

 [11, 24].1989, Waterman and Mole, 1994)  Flavonoids, the largest 
group of phenolic compounds is known to contain a broad 
spectrum of chemical and biological activities including 
antioxidant and free radical scavenging properties 

 [15](Kahkonen et al., 1999) .

Antioxidants act as free radical scavengers, 
reducing agents, quenchers of singlet oxygen molecule, and 
activators for antioxidative enzyme to suppress the damage 
induced by free radicals in biological system. Reactive 
oxygen species (ROS) such as hydroxyl, superoxide and 
peroxyl radicals are formed in human cells by endogenous 
factors and result in extensive oxidative damage which can 
lead to age related degenerative conditions, these include 
cancer, cardiovascular disease, artherosclerosis, 
hypertension, ischemia/re-perfusion, diabetes mellitus, 
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hyperoxaluria, neuro degenerative disease such as 
[4, 2, 12 & 10].Alzheimer's and Parkinson's disease and ageing The 

aim of the present study is to elucidate the anti-oxidant 
properties of the marine algae, Hypnea musciformis as a part 
of exploring these marine species in the treatment of cancer, 
cardiovascular disease, artherosclerosis, hypertension, 
ischemia / re-perfusion, diabetes mellitus, hyperoxaluria, 
neuro degenerative disease such as Alzheimer's and 
Parkinson's disease and ageing.

Seaweeds serve as an important source of bioactive 
natural substances. Seaweeds are commonly classified into 
three main groups based on their pigmentation. Phaeophyta 
or brown seaweeds are predominantly brown due to the 
presence of the carotenoid fucoxanthin and the primary 
polysaccharides present include alginates, laminarins, fucans 

 [1, 2.]and cellulose Chlorophyta, or green seaweeds, are 
dominated by chlorophyll a and b, with ulvan being the major 

 [3]polysaccharide component . Seaweeds are considered as a 
source of bioactive compounds with cystostatic, antiviral, 
antihelminthic, antifungal and antibacterial activities. They 
have also been used to treat some diseases like cancer, 
arthritis etc. Seaweeds are naturally renewable sources which 
are also used as food, feed and fertilizer in many parts of the 
world. They have been screened extensively to isolate life 
saving drugs or biologically active substances all over the 

 [4]world . The revolutionized therapy of infectious diseases by 
the use of antibacterial drugs has certain limitations due to 
changing patterns of resistance in pathogens and side effects 
they produced. 

These limitations demand for improved 
pharmacokinetic properties which necessitate the continued 
research for new antibacterial compounds for the 

 [5, 6].development of drugs  The extraction of major compounds 
from the different species of seaweeds was solvent dependent. 
There are a lot of reports from around the world related to that 

[7-12]seaweed species were extracted using organic solvents . In 
the present study we have focused our vision to investigate the 
potential ability of the seaweed, marine algae Hypnea 
musciformis for Anti-bacterial and anti-oxidant activities 
using standard methods. 

MATERIALS  AND  METHODS

Collection of marine algae:  A red marine alga, Hypnea 
musciformis (Wulfen), was collected from the Rameshwaram 

thin the south east coast of Tamil Nadu, India, on 15October, 
2014. After thoroughly washing with sea water, manual 
sorting was done to remove epiphytes, later it was 
exhaustively washed first with tap water and then with 
distilled water. The seaweeds were shade-dried and ground to 
fine powder.

Extraction of marine algae: About 100 g of the dried 
powdered seaweed material was extracted with methanol. 
Then the extract obtained was concentrated under vacuum 

with rotary evaporator (Make EV311PLUS) at 40 ºC to obtain 
the crude extract. The extract was subsequently air dried and 
used for further studies.

ANTIBACTERIAL ASSAY 

MEDIUM USED
Nutrient Agar medium and broth were used for the screening 
of antibacterial activity of the seaweed extracts.

PREPARATION OF INOCULUM

The stock cultures were maintained at 4ºC on the 

slant slopes of nutrient agar medium. Active cultures for 

experiments were prepared by transferring a loopful of cells 

from the stock cultures to test tubes of Mueller Hinton Broth 

(MHB) that were incubated without agitation for 24 hrs at 37º 

C. To 5 mL of MHB, 0.2 mL of culture was inoculated and 

incubated till it reached the turbidity equal to that of the 

standard 0.5 McFarland solution at 600 nm which is 
6 8

equivalent to 10-10 CFU /mL.

TEST ORGANISMS

The test organisms were collected from the 
Department of Medical Microbiology, Vellore Institute of 
Technology, Vellore, Tamil Nadu, and India. The two gram 
positive: viz., Staphylococcus aureus and Bacillus subtilis, 
two gram negative: viz., Escherichia coli and Klebsiella  
pneumonia were used in the present study.

AGAR WELL DIFFUSION METHOD

              The antibacterial activity of methonolic extract of 
Hypnea musciformis was evaluated by the agar well diffusion 
method (Deena and Thoppil, 2000). The strains that had been 
incubated for 24 hrs for bacteria were used for the assay. A 
sterile cotton swab was dipped into the bacterial suspension 
and then evenly streaked over the entire surface of a sterile 
Mueller Hinton Agar plate to obtain uniform inoculums. The 
wells were punched on the seeded plates using a sterile borer 
(7 mm), and the plates were allowed to dry for 5 min. The 
solvent extract (2.5mg, 5mg and 10mg) were dispensed into 
each well using a sterile micropipette. The Dimethyl 
Sulfoxide (DMSO) was used as a negative control and 
Streptomycin (30 ìg/mL) was used as positive control. The 
plates were incubated overnight for bacteria at 37°C. The 
antibacterial activity was determined by measuring the 
diameter of zone of inhibition (mm).

2. HYDROGEN PEROXIDE SCAVENGING 
ASSAY

The free radical scavenging activity of the extract 

was determined by Hydrogen peroxide assay (Gulcin et al., 

2004). Hydrogen peroxide (10 mM) solution was prepared in 

phosphate buffered saline (0.1M, pH 7.4). 1ml of the extract 
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was rapidly mixed with 2 ml of hydrogen peroxide solution. 

The absorbance was measured at 230 nm in the UV 
ospectrophotometer after 10 min of incubation at 37C against 

a blank (without hydrogen peroxide). 

The percentage of scavenging of hydrogen peroxide 

was calculated using the formula

% of scavenging = ((Ao-A1) / Ao) x 100

         Where Ao is absorbance of control and A is absorbance 1

of sample.

3. DPPH RADICAL SCAVENGING ASSAY:  
Was

                     % of scavenging = [(Ao-A1) / Ao] x 100 

Where, Ao is absorbance of control and A1 is 
absorbance of sample

 evaluated by 1, 1-diphenyl-2-picryl-hydrazyl (DPPH) 
according to the method by (Shen et al., 2010).  0.1mM 
solution of DPPH in methanol was prepared and 1mL of this 
solution was added to 3 ml of the extract in methanol .The 
mixtures were shaken vigorously and allowed to stand at 
room temperature for 30 minutes. Then the absorbance was 
measured at 517 nm using a UV-VIS spectrophotometer. 
Ascorbic acid was used as the reference. Lower absorbance 
values of reaction mixture indicate higher free radical 
scavenging activity. 

4. DETERMINATION OF TOTAL ANTIOXIDANT CAPACITY (TAC)

Total antioxidant activity of the extract was determined according to the method of (Megha et al.,2013). 1ml of 
extracr was mixed with 1 ml of standard reagent solution (0.6M sulphuric acid, 28 mM Sodium Phosphate and 4mM 

oammonium molybdate) The tubes were capped and incubated at 95C for 90 Min. After cooling to room temperature, the 
absorbance was measured at 695 nm against a regent blank. The total antioxidant capacity was expressed as milligrams of 
Ascoribic acid Equivalence (AAE) per gram of extract. 

             Fig: HO Activity –standard ascorbic acid                                  Methanolic Extract 2 2
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RESULTS AND DISCUSSION
Table 1: Results of Antibacterial activity on methonolic extract of Hypnea musciformis

 g/mlµ

Test organisms Streptomycin

(Control) 30 µg/mL

Methonolic extract of Hypnea musciformis mg/mL

2.5 mg 5 mg 10 mg

S. aureus (2079) 22.01 22.01 14.20 18.77

B. subtilise (2063) 20.56 11.26 13.60 17.50

E. coli (2065) 20.14 9.58 10.28 16.32

K. pneumoniae (9633) 21.52 8.36 10.64 14.26

Table 2: Results of Hydrogen peroxide scavenging assay

Con µg/ml % inhibition of 
Ascorbic acid

% inhibition of Methanolic 
extract of Hypnea musciformis

50 17.84

100 33.52

200 45.82

400 60.93

800 75.67

1000 84.45

IC 50 value 347.62 g/mlµ

                             Table 3: Results of DPPH radical scavenging assay

Con µg/ml % inhibition of 
Ascorbic acid

% inhibition of Methanolic 
extract of Hypnea musciformis

50 25.25 21.12

100 32.42 28.76

200 49.17 37.89

400 63.50 54.13

800 76.52 73.53

1000 88.34 82.95

IC 50 value 563.14 µg/ml 745.26 µg/ml

0.16

+ - 0.38

+ - 0.73

+ - 0.36

+ - 1.92

+ - 1.44

+ - 2.13

+ - 2.18

+ - 2.09
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+ - 2.34

+ - 2.05

+ - 1.86

+ - 1.24

+ - 3.14

+ - 1.62

+ - 2.72

+ - 0.14
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             The total antioxidant capacity of methonolic extract 
of Hypnea musciformis was found to be 152.28 mg/g of the 
extract

January - March 2016 5 Journal of Pharmacy and Chemistry • Vol.10 • Issue.1

Online : ISSN 2349-669X

  Print : ISSN 0973-9874

                                   Table 4 : Results of total antioxidant capacity

Con µg/ml % inhibition of 
Ascorbic acid

% inhibition of 
Hypnea musciformis 

100 62.28

200 79.14

300 109.17

400 135.53

500 163.44

600 178.48

Antimicrobial activities found in seaweeds were considered 

to be an indication of synthesis of bioactive secondary 

metabolites. The marine macro-algae have an effective 

antibacterial activity against most of the human bacterial 

pathogens. It was reported that 151 species of macro-algal 

crude extracts showed inhibitory activities against 
 [21]pathogenic bacteria . There have been a number of reports 

 that demonstrate the antimicrobial activity of marine plants
[22]  [23] marine algae or seaweeds . Still, in India only limited 

information is available on marine algae. 

In the present study, Hypnea musciformis seaweed, 

Methanolic extract (ME) showed maximum zone of 

inhibition against all the pathogens examined with maximum 

activity against Staph.aureus-(18.77) mm and minimum 

activity against K.pneumoniae (14.26mm). Significant 

activity was observed with Bacillus subtilis-(17.50) mm and 

E.coli – (16.32)mm. the methonolic extract showed 

significant zone of inhibition as compared to the standard 

drug streptomycin.

 The present results agreed with the findings of Rao 

and Parekh (1981) and Padma Kumar and Ayyakkannu 

(1997) that organic extract of Indian seaweed exhibit 

antimicrobial activity against gram negative and gram 

positive biomedical pathogens. In the present findings we 

have immense potential on the control of clinical pathogens, 

since the strains used in the study were collected from 

hospital sources and most of the strains appeared as multi 

drug resistant and cannot be controlled with commercially 
 [25]prescribed antibiotics

Natural antioxidants are not limited to terrestrial 

sources and reports have revealed sea weeds are also rich in 
[15]

natural antioxidant compounds . The presence of 

phytoconsitutents, such as phenols, flavanoids and tannins in 

seaweeds and seagrasses indicated a possible role that its 

extracts may have antioxidant activity. This activity was 

believed to help in preventing a number of diseases through 
[16]free-radical scavenging activity .

The hydrogen peroxide scavenging activity of 
methonolic extract of Hypnea musciformis was found be 
more. The IC50 value of of methonolic extract is 417.58µg/ml 
where as the standarad  ascorbic acid is 347.62µg/ml. The IC50 
value of of methonolic extract in DPPH radical scavenging 
assay is 745.26 µg/ml.  The present results are in agreement 
with Matsukawa et al. (1997), who found that the antioxidant 
activity of brown algae was superior to that of red or green 
groups.

CONCLUSION
Overall results showed that Red algae, Hypnea musciformis 

exhibits maximum antibacterial and antioxidant activity. The 

antibacterial and antioxidant activities could be attributed to 

the presence of different secondary metabolites such as 

phenolic compounds, and flavonoids and the mechanism of 

action might be due to their individual or collective 

participation. Hence the through investigations with the 

objectives of isolation and identification of the antioxidant 

and antimicrobial components in Hypnea musciformis must 

be carried out for clinical application.
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