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Abstract 

Antimicrobial activity for pathogenic microbes is ubiquitous and is the main cause of human health 

problem issues. In medicine various preventive and curative interventions have been adopted. 

Development of synthetic and natural drugs is one of the critical ways to treat the human health 

problems. Ulva lactuca is macroalgae grows on rocks and form stable, multi-layered and perennial 

vegetation. U. lactuca has been reported as a potent source of antimicrobial and antitumor agent. 

Antibacterial activity of extracted product was observed. The zone of inhibition observed after 24 h for 

B. subtilis was 15 mm. The zone of inhibition observed after 24 h for Klebsiella pneumoniae was 13 

mm. These results confirmed that the extract of U. lactuca has good antibacterial property. 
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Introduction 

Algae are photosynthetic organisms, utilize 

energy from sun and release oxygen and 

synthesize carbohydrates and other metabolites. 

Macroalgae are important part of marine 

ecosystems [1]. Ulva lactuca has color variations 

from green to dark green depending on its 

occurrence i.e., underwater or at beach. It forms 

irregular, but round ruffled edge shaped 

translucent soft sheet fronds (leaf blades) from 

slight yellowish to blackish green. Fronds are 

attached to rocks with the help of holdfast. It 

gains 20-30 cm diameter that is quite smaller [2]. 

 Antimicrobial activity for pathogenic 

microbes is ubiquitous and is the main cause of 

human health problem issues. In medicine 

various preventive and curative interventions 

have been adopted. Development of synthetic 

and natural drugs is one of the critical ways to 

treat the human health problems [3]. With the 

passage of time there is an increasing interest in 

natural drugs which are thought to have the least 

side effects. Extract of lemon peels was reported 

for antimicrobial activity of S. aureus and E. coli 

in cotton fabrics [4].  

 Nanoparticles are reported for their 

excellent antimicrobial activity. Manganese 

dioxide nanoparticles were reported for 

antimicrobial activity of against E. coli, K. 

pneumonia, P. aeruginosa, S. aureus, and B. 

subtilis [5]. Copper and silver nanoparticles 

synthesized using green Alga Botryococcus 

braunii was reported for good antimicrobial 

activity on P. aeruginosa and E. coli, K. 

pneumonia and S. aureus [6]. Marine 

macroalgae (seaweeds) was reported recently as 

potential alternative to commercial drugs for 

antimicrobial activity. Antimicrobial activity of 

marine green algae extract was reported against 

bacterial pathogens such as B. subtilis, S. aureus, 

B. cereus, P. aeruginosa, and E. coli [7] 

 U. lactuca has been evaluated as a potent 

source of controlling the human pathogenic 

microorganisms [8]. U. lactuca extract was 

tested against some human pathogenic bacteria 

namely, S. paratyphi, P. aeruginosa, V. cholera, 

S. aureus, S. dysentriae and K. pneumonia. 

Extract activity against bacteria was tested using 

inhibition zone method. It was observed that 

11.2 mm of inhibition zone for extract against P. 

aeruginosa [9]. Thus the present work was 

focused on antimicrobial activity of U. lactuca 

extract against selected pathogenic 

microorganisms. 

Materials and methods 

Preparation of nutrient agar plate 

Nutrient agar plate was used for checking zone 

of inhibition of antimicrobial activity of U. 
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lactuca extracts. Nutrient agar contains (g/100 

ml), 0.5% peptone. 0.3% yeast extract, 1.5% 

agar, 0.5% sodium chloride dissolved in distilled 

water and pH was adjusted to 6.8. Then it was 

sterilized by autoclaving at 121°C for 15 min. 

Then it was cooled to around 50°C and poured 

into petri dishes, covered immediately and 

allowed to solidify. Solidified and cooled petri 

dishes are stored upside down and refrigerated 

until used [10]. 

Antibacterial activity 

            In the antibacterial activity studies, five 

different bacterial species were used. The 

bacterial species used are Bacillus subtilis, 

Klebsiella pneumoniae, Staphylococcus aureus 

and E. coli. The well was created in the agar 

plate, then 10 µl of U. lactuca extract was added. 

Plates were kept in the incubator at 37°C 

overnight. The antibacterial activity was 

observed in terms of zone of inhibition. The zone 

of inhibition was interpreted based on the control 

plates [10]. 

Results and discussions 

Antibacterial activity 

The bacterial species used for antibacterial 

activity studies are B. subtilis, Klebsiella 

pneumoniae, Staphylococcus aureus, 

Streptococcus mutans, E. coli. The U. lactuca 

extract was added into the well and the 

antibacterial activity was observed. The zone of 

inhibition was interpreted based on the control 

plates. 

Antibacterial activity U. lactuca extract on B. 

subtilis 

The zone of inhibition of U. lactuca extract on B. 

subtilis was observed from fig. 1 and 2 and 

compared with the control plates. Around 15 mm 

of zone of inhibition was observed on the next 

day. This shows that U. lactuca extract has an 

antibacterial property against B. subtilis. 

Antibacterial activity U. lactuca extract on K. 

pneumoniae  

         The zone of inhibition of U. lactuca 

extract on K. pneumoniae was observed from 

fig. 3 and fig. 4. Around 13 mm of zone of 

inhibition was observed on the next day. This 

shows that U. lactuca has an antibacterial 

property against K. pneumoniae. 

 

 

Fig. 1. Control plate for B. subtilis 

 

Fig. 2. Zone of inhibition by U. lactuca extract 

on B. subtilis 

 

Fig. 3.  Control plate for K. pneumonia 
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Fig. 4.  Zone of inhibition by U. lactuca extract 

on K. pneumoniae 

Antibacterial activity U. lactuca extract on S. 

aureus 

 The zone of inhibition of U. lactuca 

extract on S. aureus was observed from fig. 5 

and fig. 6, around 6 mm zone of inhibition was 

observed on the next day. This shows that U. 

lactuca extract has an antibacterial property 

against S. aureus. 

Antibacterial activity U. lactuca extract on E. 

coli 

 The zone of inhibition of U. lactuca 

extract on E. coli was observed from fig. 7 and 

fig. 8. Around 10 mm zone of inhibition was 

observed on the next day. This shows that U. 

lactuca extract has an antibacterial property on 

E. coli. 

 

Fig. 5. Control plate for S. aureus 

 

Fig. 6. Zone of inhibition by U. lactuca extract 

on S. aureus 

 

Fig. 7.  Control plate for E. coli 

 

Fig. 8. Zone of inhibition by U. lactuca extract 

on E. coli 
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Conclusions 

The antibacterial activity of U. lactuca extract 

against various bacterial species was studied. 

The zone of inhibition of 15 mm was observed 

against B. subtilis. The zone of inhibition of 13 

mm was observed against K. pneumoniae. The 

zone of inhibition of 6 mm was observed against 

S. aureus. The zone of inhibition of 10 mm was 

observed on E. coli. From the present study it 

was observed that the U. lactuca extract has high 

antibacterial activity against B. subtilis and                

K. pneumoniae than S. aureus and E. coli.  
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