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Abstract: The antibacterial activities in different solvent extracts of Padina tetrastromatica were screened against human bacterial pathogens 

Escherichia coli, Pseudomonas aeruginosa, Salmonella typhi, Staphylococcus epidermis and Streptococcus pyogenes. The maximum zone of 

inhibition was 14mm recorded from methanol extract of Padina tetrastromatica against Escherichia coli and minimum zone of inhibition 

was 6mm in acetone extract against Staphylococcus epidermis.    The minimum inhibitory concentration (MIC) value of Padina 

tetrastromatica against bacteria was ranged between 0.2±0.1mm (0.1 mg/ml) to   2.2±0.2mm (6.00 mg/ml) 
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1. INTRODUCTION 

They have been screened extensively to isolate lifesaving drugs or biologically active substances all over the world. In recent years, 

there are numerous reports of macro algae derived compounds that have a broad range of biological activities and are recognized as a potential 

source of bioactive natural products. Marine organisms are source material for structurally unique natural products with pharmacological and 

biological activities (Faulkner, 2001). Antimicrobial compounds that at low concentrations exert an action against microorganisms and exhibit 

therapeutic toxicity towards them. These can be any substances of natural, synthetic or semi synthetic origin that may be used to kill 

microorganisms including bacteria, fungi, protozoa and viruses. The antimicrobial activity of algal extracts can be detected by observing the 

growth of the various micro-organisms that have been placed in contact with the algal extracts. The antimicrobial activity was regarded as an 

indicator to detect the potent pharmaceutical capacity of macroalgae for its synthesis of bioactive secondary metabolites (Gonzalez et al., 2001). 

The present study was aimed to screen the pharmacological activity in different solvent extracts of Padina tetrastromatica against human 

pathogenic bacteria. 

2. MATERIALS AND METHODS 

The collected  algae were cleaned with seawater and then freshwater to remove all epiphytes, debris and other foreign materials. The 

algae were shade dried in room temperature. The shade dried materials were subjected pulverized  to get coarse powder. The coarse powdered 

materials were packed in Soxhlet apparatus separately and successively extracted with methanol, distilled water and acetone.  These extracts 

were collected and concentrated in a rotary evaporator.  The concentrated extracts were transferred  to air tight containers and stored in a 

refrigerator  for subsequent use. 

2.1  Bacterial Pathogens  

The antibacterial activity of three different solvent extracts from selected macroalgae were investigated against five bacterial strains 

Escherichia coli, Pseudomonas aeruginosa, Salmonella typhimurium, Staphylococcus epidermis and Streptococcus pyogenes. All the cultures 

used for the present study were obtained from Microbial type Culture Collection (MTCC) at Chandigarh. The compounds were screened for 

antibacterial activity using the agar well diffusion method 

2.2 Minimum Inhibitory concentration 

The compound polycyclic meroditerpenoid was evaluated for in vitro growth inhibitory activity against Gram-negative bacteria 

Escherichia coli (АТCC 25922). Antibacterial activities of the compounds were tested by the agar - well diffusion method under standard 

conditions. The Stock solutions of the compound extracts were prepared in Dimethyl sulfoxide (DMSO). Further dilutions were performed with 

distilled water.  The concentration ranges of the tested compounds were 0.1 mg/ml, 0.25 mg/ml, 0.5 mg/ml, 1.5 mg/ml, 3.00 mg/ml, and 6.00 

mg/ml. 

A set of sterilized petridishes were taken and poured sterilized, molten Muller Hinton agar medium in the petridish, then allowed to cool 

and solidified. After solidification, wells were plucked, with a sterile cork borer. 50µl of standardized suspension of the test organism was 

transferred on to each plate and 50 microliters of each concentration of compounds were placed in the well plucked in the pre-sterilized petridish. 

The control contained only organisms and devoid of tested compounds of Padina tetrastromatica. The culture plates were incubated at 27
o

C for 

24 hours. After incubation for 24 hours, the diameters of the inhibition (sterile) zone were measured (mm). 
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3. RESULT 

3.1 Antibacterial activity in different solvent extracts of Padina tetrastromatica     

The different solvent extracts of Padina tetrastromatica was screened against Escherichia coli, Pseudomonas aeruginosa, Salmonella 

typhi, Staphylococcus epidermis and Streptococcus pyogenes. The zone of inhibition ranged from 6mm to 14mm. The maximum zone of 

inhibition was 14mm in methanol extract against Escherichia coli and minimum zone of inhibition was 6mm against Staphylococcus epidermis 

in acetone extract.  (Fig: 1). 

     The aqueous extract showed maximum zone of inhibition 11mm against Pseudomonas aeruginosa. The zone of inhibition was 

10mm against Staphylococcus epidermis. Escherichia coli, 8mm against Salmonella typhi.  The maximum zone of inhibition was 14mm in 

methanol extract against Escherichia coli, 12mm against Staphylococcus epidermis, 10mm against Salmonella typhi. The acetone extract of   

Padina tetrastromatica showed maximum zone of inhibition 10mm against Escherichia coli, 8mm against Salmonella typhimurium and 

minimum zone of inhibition was 6mm against Staphylococcus epidermis. There was no inhibitory effect from the Streptococcus pyogenes  

   

        Fig: 1 Antibacterial activity in different solvent extracts  of  Padina tetrastromatica     

3.2 Minimum  Inhibitory Concentration 

The Minimum inhibitory concentration (MIC) of isolated compound (Polycyclic mero diterpenoid) from Padina tetrastromatica was 

done against  Escherichia coli due to high inhibitory activity.  The concentration  of compound ranged between 0.1 mg/ml- 6.00 mg/ml. The 

minimum inhibitory concentration (MIC) of compound extract was 0.1 mg/ml. The zone of inhibition against test organisms were ranged 

between 0.2 mm to 2.2 mm in different concentration ( 0.1 mg/ml, 0.25 mg/ml, 0.5 mg/ml, 1.5 mg/ml, 3.00 mg/ml and 6.00 mg/ml). The higher 

concentration of the tested compounds (6.00 mg/ml) showed maximum growth of tested organism (2.2 ± 0.2mm). The concentration of 3.00 

mg/ml showed 1.8 ± 0.0mm. The concentration of 1.5 mg/ml tested compound extract showed 1.4 ± 0.2mm, the concentration of 0.5 mg/ml 

tested compound extract showed 0.2 ± 0.1mm and the concentration of 0.25 mg/ml showed  0.6 ± 0.2mm.   The lowest concentration (0.1 mg/ml) 

which did not show any growth of tested organism after macroscopic evaluation was determined as Minimum inhibitory concentration (MIC).  

The tetracycline was used as a control. (Table: 1). 

Table: 1 Minimum inhibitory concentration of the isolated compound from Padina tetrastromatica against E. coli 

E.coli 

Concentration  0.1mg/ml 0.25mg/ml 0.5mg/ml 1.5mg/ml 3.00mg/ml 6.00mg/ml 

Replicate ___ 0.6±0.2mm 0.2±0.1mm 1.4±0.2mm 1.8±0.0mm 2.2±0.2mm 

Tetracycline 0.8mm 1mm 1.2mm 1.8mm 2.2mm 2.3mm 
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 4. DISCUSSION 

Marine algae have been explored as a resource for treating human diseases for centuries, this is because they contain components 

with therapeutic properties. The antibacterial effect of several macroalgae has been proved ( Selvi et al. 2001, Tierney et al., 2010, Ravi 

Kumar et al. 2002). Rodriguez et al.,2010, Bhacuni and Rawat 2005 Priyadharshini et al 2011 have reported that seaweeds are an excellent 

source of components such as polysaccharides, tannins, flavonoids phenolic acids, bromophenols and carotenoids. In the present study three 

different solvent extracts of Padina tetrastromatica inhibited the growth of all the bacterial pathogen tested, but their effect was varied. 

Depending upon their solubility and polarity, different solvents showed different antimicrobial activity. The inhibitory effect of Escheria coli 

against methanolic extract was high (14mm) when compared to other extracts. The inhibitory effect of gram negative bacteria E. coli and  

Salmonella typhi were 10mm and 8mm respectively for acetone extracts. Raja et al. (2011) indicated that acetone was the best solvent for 

extracting antimicrobial compounds. But in the present report the effect of acetone was comparatively lower than other extracts. The variation 

in activity might be due to the loss of compounds during extraction (Kumar et al.,2008). Earlier, studies by Manilal et al.,(2016) and Pushpa 

Raj et al.,(2014) also reported the antibacterial activity of Padina tetrastromatica. In accordance to the reports given by Christobel et al 

(2011).Aqueous extract of Padina tetrastromatica in the present study also showed considerable antibacterial activity. The results prove that 

this algal species is an excellent source of bioactive compounds with wide variety of application. 
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