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Abstract
Project Code : RSA 5580037
Project Title : Investigation of the anti-bacterial effect of the ethanol extract from the red seaweed
Gracilaria fisheri against shrimp pathogenic bacteria V. parahaemolyticus, V. harveyi, and human
pathogenic bacteria: the underlining mechanism and bioactive compound
Investigator: Assiciate Professor Kanokpan Wongprasert, Department of Anatomy, Faculty of Science,
Mabhidol University
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The present research evaluated the antibacterial and antibiofilm activities of the ethanolic extract from
Gracilaria fisheri against shrimp bacteria Vibrio harveyi and Vibrio parahaemolyticus, and against a set of
common human pathogenic bacteria. The bioactive compounds in the ethanolic extract were identified.
Our results demonstrated that the ethanolic extract showed antibacterial activity against shrimp bacteria V.
harveyi and V. parahaemolyticus and human infected bacteria including Bacilus subtilis, Staphylococcus
epidermidis and Pseudomonas aeruginosa, Propionibacterium acnes and Staphylococcus aureus. The
minimal inhibitory concentrations were in the range of 0.51- 10.43 mg/ml. The confocal laser scanning
electron microscopy and biofilm biomass assay revealed the extract decreased biofilm formation of V.
harveyi, V. parahaemolyticus, and these human pathogenic bacteria. Study by using different autoinducer
V. harveyi reference strains we found that the ethanolic extract decreased the bioluminescence quorum
sensing produced by V. harveyi via interfering bacterial Al-2 pathway. Following chromatographic
separation of the bioactive fractions from the ethanolic extract, two pure compounds were isolated and
their structures were elucidated using FTIR, NMR, and HR-TOF-MS. The compounds were N-benzyl
cinnamamide and Ol-resorcylic acid. They were tested antibacterial and antibiofilm activities against V.
harveyi, V. parahaemolyticus, S. aureus and S. epidermidis. The N-benzyl cinnamamide was more potent
than Ql-resorcylic acid with 10 times lesser MIC. Moreover, in vivo study of antibiofilm effect in shrimp
infected with V. harveyi revealed that shrimp treated with the ethanolic extract showed less V. harveyi
adhesion to the luminal surface of the digestive tract and more survival rate than control shrimp. The
overall results from this study indicate that the ethanolic extract which contains the active compounds
inhibits biofilm formation of various bacteria species and prevents bacteria adhesion to the host surface.
Furthermore, the present study suggests the beneficial property of the N-benzyl cinnamamide from the
ethanol extract as a lead antibacterial drug.
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