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Abstract: The worldwide emergence of infectious diseases and high cost of synthetic drugs has 
warrants new agents for treatment of its infections. The present study investigated the Ethyl 
acetate, Methanol and aqueous extract of Ulva lactuca for its ability to inhibit the pathogens 
Staphylococcus aureus and Escherichia coli. The methanol extract of Ulva lactuca showed 
maximum (15 mm) anti-bacterial activity. Ulva lactuca exhibited high anti-bacterial activity with 
the inhibition zone of 13mm to 17mm compared with the standard antibiotic Ampicillin. 

The phytochemical evaluation of these extracts deciphered the presence of Cardiac glycosides, 
Terpenoids, Carbohydrates. Further studies needed to isolate and to characterize the active 
principle to establish its mode of action. 

Keywords: Antimicrobial activity Well cut method, clinical pathogen, crude extract of Ulva 
lactuca. 

Introduction: 
The infectious diseases and oncology therapeutic areas have gained rich scaffold diversity in 
natural products [NP]. The NP discovery leads are and often more biologically friendly owing to 
their co-evaluation with the target sites in biological system. The uses of NP templates are still a 
viable source of new drug candidates and have been the “source of inspiration” for the majority of 
FDA approved drugs [1]. 

For ages, the Chinese people have been utilized sea weeds for various medicinal purposes and 
early record of herbal medical sea weeds in Chinese literature about 2000 years ago. Many non-
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infectious diseases are known to be treated by herbal remedies throughout the history of mankind. 
Even today, plant materials continue to play a major role as therapeutic remedies in many 
developing countries [2]. For decades, macroalgaespeciesof Genus Ulva (chlorophyta) have 
received interest as biomass sources for food and feed purposes, due to its high contents of 
vitamins, trace metals and dietery fibres [3]. 

As a consequence of increasing demand for diversity in screening programs, seeking therapeutic 
agents from NP, there in a great interest now in studying marine organisms. Marine halophytic 
plants which include mangroves, sea weeds, sea grasses and BGA are adapted for high saline 
conditions. They are also known to have a rich source of structurally diverse bio-active 
compounds with valuable pharmaceutical potential [4]. 

Marine algae are bloom forming over coastal graces due to their physiological characteristics such 
as their rapid nutrient uptake, high growth rate and broad environmental tolerance. Some of these 
species have negatively allelopathic actions on the growth of the other organisms by the 
production and releasing secondary metabolites [5]. It is commonly known as Ulvaulva important 
member of the family ulvaceae. Ulva lactuca is a flat green algae growing from a discoid hold 
fast. The margin is somewhat ruffled and often torn. It may reach 18cms (7.1 inches) or more in 
length through generally much less, upto 30cms. 

A polysaccharide compound isolated from Ulva lactuca, has been shown to have considerable 
anti-viral effects, reducing replication rates of  number of strains of human and avian influenza 
viruses[6]. Studies indicate that the bio-active principles having antioxidant property might also 
have other effects too. However, the anti-bacterial effect of Ulva lactuca has not been studied so 
far and have the present study has been undertaken. 

Materials and Methods: 
The sea weed sample Ulvalactuca was washed, dried and powdered, used for the extraction with 
ethyl acetate, methanol, water by Soxhlet extraction method. The extracts obtained were subjected 
to various qualitative phytochemical analysis tests to determine the presence of carbohydrates, 
tannins, saponins, flavonoids, alkaloids, quinines, glycosides, steriods and anthraquinones. 

Pathogens Employed: 
Clinical isolates from hospitals majorly isolated from wound swabs and pus were collected. The 
isolates were screened for Staphylococcus aureus and Escherichia coli, it was confirmed by 
standard biochemical tests. 

Antibiotics Used: 
Ampicillin was used against the pathogens. The inoculum of the isolates required for performing 
the antibiotic sensitivity test was prepared. 

Antimicrobial Activity of Seaweed Ulva lactuca Extract: 
The methyl acetate, methanol and aqueous extract of sea weed Ulva lactuca obtained by Soxhlet 
extraction method was used throughout the study. The methyl acetate, methanol and aqueous 
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extract of 50g, 100g, and 200g were used against 2 bacterial test pathogens for their antimicrobial 
activity using well diffusion method (Bauer et al, 1996). 

The prepared plates were inoculated with bacterial sample. Wells were made by using sterile well 
cutter (size 8mm). Using micro pipette 2.5mg and 5mg/100ml. Concentration diluted in 4% 
DMSO (Dimethyl Sulfoxide) and 50μl added to different wells in plate [7]. The plates were 
incubated at 37˚C for 24 hours and observed after incubation for the zone around the wells. 

Evaluation of MIC by Well Diffusion Method: 
Using sterile swabs the sample broth culture was swabbed on the surface of the MHA plates, 
wells were made and using micropipettes 50μl varying concentration of extract such as 
2.5mg/100ml, 5mg/100ml were added to respective wells and incubated at 37˚C for 24 hours.  

Results and Discussion: 
The primary objective of this study is to identify the antibacterial activity of sea weed, Ulva 
lactuca against Staphylococcus aureus and Escherichia coli. The test was carried out using 
standard protocol. The results of the antibacterial activity of the extracts were shown in the (Table 
1). The methanol extract of Ulva lactuca (5.0mg/100ml) shows the maximum zone of inhibition 
of 15mm against gram negative bacterium Escherichia coli. Ethyl acetate extract of Ulva lactuca 
(5mg/100ml) shows the maximum zone of inhibition of 10mm against Escherichia coli (Table 1). 

Aqueous extract of Ulva lactuca shows no zone of inhibition against both Staphylococcus aureus 
and Escherichia coli (Table 1). No zone of inhibition was seen in DMSO blind control and the 
positive control Ampicillin showed an inhibition zone of about 16mm and 17mm against 
Staphylococcus aureus and Escherichia coli (Table 1). Maximal antimicrobial activity of Ulva 
lactuca was seen in Escherichia coli (15 ± 0.2) (Table 1). The MIC of Ulva lactuca was ranged 
from 2.5mg/100ml to 20mg/100ml. The lower MIC of 2.5mg/100ml was recorded with 
Staphylococcus aureus (Table 2). 

Table: 1 Antimicrobial activity of  crude extracts of Ulva lactuca by well diffusion assay 

                                                                Zone of inhibition (mm) mg/ml 

 Ethyl acetate Methanol Aqueous extract Positive control 

              Concentration 

Microorganisms 

2.5 5 2.5 5 2.5 5 5 

Staphylococcus aureus 7 10 11 13 - - 16 

Escherichia coli 7 10 11 15 - - 17 
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Table: 2 Minimal Inhibitiory Concentration of crude extracts of Ulva lactuca diluted in 4% DMSO 

Minimum Inhibitory Concentration mg/ml 

 Ethyl acetate Methanol Aqueous extract Positive control 

Staphylococcus aureus 5 2.5 - 5 

Escherichia coli 20 5 - 5 

Antimicrobial activity depends on both algal species and the solvents used for their 
extraction.Studies were carried out on antimicrobial activity in different parts of the world, 
inIndia, in Mexico [8]. Various research works were carried out on the extracts of seaweeds and 
were reported to exhibit antibacterial activity, some even exhibited anitmicrobial activity against 
fungi. [9]. 

Methanolic extract of Gracilaria and Caulerpa inhibited the growth of all pathogenic bacteria 
except E. coli [10]. This present study exhibited the anitmicrobial activity of the extracts of Ulva 
lactuca against major clinical isolates – Staphylococcus aureus and Escherichia coli, paving way 
for structrally diverse bioactive compound with valuable pharmaceutical potential. 
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