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Antimicrobial activity of polyphenols extracted from winery by-products 
against drug resistant bacteria 
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Background : The emergence of dmg resistant bacteria worldwide is becoming a threat to 
human health since commonly used antibiotics are no longer effective against these bacteria. 
Therefore, it is necessary to investigate and develop new effect ive antimicrobials. 
Polyphenols are secondary metabolites of plants which confer health protective benefits. 
Several studies have demonstrated the antimicrobial activity of these compounds since they 
cause structural or functional damage to the bacterial cell membrane. Agro-industrial by­
products, namely from the wine•y industry, are a potential source of polyphenols and can be 
used as cheap source o f these compounds. Thus, the aim of this study was to extract the 
polyphenols from the winery by-products and evaluate their antimicrobial activity against 
antibiotic resistant bacteria. 

Materials/Methods: Winery by-products, namely the seeds. peels and stems of two 
Portuguese va1ieties.'Touriga Nacional' and 'Preto Martinho', were freeze-dried and mill­
powdered. The extraction of polyphenols was performed with water/ethanol (50:50, v/v) 
mixture. Antimicrobial susceptibility was tested against I 0 different bacterial species: E. 
faeca/isvanB2-C3735. E. JaeciumvanA-C2302, E. coli C999(CTX-M-1 5), K. pneumoniae 
C I370(CTX-M- 15), P. ueruginosa C4660(VIl\1-2), S . aureus C5932(MRSA CCJ98), S . 
cpidermidis C3658(1inezo-R). S. enteritidis C4220, L. monocytogenes ATCC700302and 8. 
cereusATCCl306. Minimum inhibitory concentrations (M!Cs) were detcnnincd by agar 
dilution assay using different concentrations of polyphenol extracts. The evaluation of 
polyphenolic compounds in the extracts was achieved by High Pcrfonnance liquid 
Chromatography (HPLC) l"quipped with a UV-vis diode array detector. 

Results: The seeds' extracts from both varieties showed the highest antimicrobial activity. as 
evidenced by the inhibitory ctTcct on 7 out of the 10 bacterial strains tested. The seeds' 
ex tracts t'rorn Preto Martinho showed better results than 'Touriga Nacional '. The 
antimicrobial activity of the peels ' extracts was higher for 'Touriga Nacional' whereas the 
stems' extract's from 'Prcto Martinho'showed a higher inhibitory effect than 'Touriga 
Nacional'. There was no inhibitory effect of neither of the extracts on S. enteritidis, E. coli 
and P. aemgirwsa. 

Conclusion: All gram-positive bacteria showed susceptibilit y to polyphenols extracted from 
winery by-products. From rhe gram-negative bacteria tested only K. pneumoniae showed 
susceptibility to the seeds' extracts. 
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