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One of the major research focuses of the pharmaceutical industries is the quick and efficient detection of active 
compounds that can be used in Medicine. There is an increasing number of disease-related targets and 
consequentially the need for large and diverse compound libraries from which the active compounds could be 
selected (Abel et al.,2002).  In this work, we describe the generation of libraries based on the ethno botanical use 
of Portuguese plants. The systematic screening of antimicrobial plant extracts represents a continuous effort to 
find new compounds with the potential to act against multi-resistant bacteria and protozoa. The purpose of this 
experimental study was to observe the antimicrobial effect of methanol extracts of 55 plants selected from ethno 
botanical use of Portuguese plants (Plant Natural product Library). Antibacterial activity was used select the 
compounds because it’s simpler and quicker to perform and because most compounds show simultaneously 
antibacterial and antiprotozoan activity (Boonphong, et al., 2007; Nowakowska, 2007). Two strains of Gram-
negative bacteria (Escherichia coli and Pseudomonas aeruginosa) and two strains of Gram-positive bacteria 
(Staphylococcus aureus and Bacillus cereus) were subject to screening on constructed Library using a micro-well 
assay with p-iodonitrotetrazolium chloride. The extracts were also tested for mammalian cell cytotoxicity (using 
Vero cells) and anti-Toxoplasma activity. The results suggest that 2% of the extracts included in the Plant 
Natural product Library exhibit a 90 to 100% of bacterial inhibition in Gram-positive bacteria. Tests are 
proceeding to determine their activity on Toxoplasma and to fractionate the selected plant extracts in order to 
identify the compounds responsible for the inhibition activity.   
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Thermal injury, trauma, chronic ulcerations, pressure or venous stasis result in lost of skin integrity allowing the 
deposition and colonisation of the injury tissue by a wide range of bacteria. Skin and soft tissues infection are 
typically colonized by staphylococci or streptococci, but virtually any microorganism may induce tissue 
inflammation and immune response. The severity of the infection may range from self-limit superficial infections 
to life-threatening diseases. However, the most common treatment for skin and soft tissue infections is 
antibiotics. However the indiscriminate use of this kind of drugs affects the normal skin flora and may result in 
multi-resistant strains. In order to overcome this issue it is critical to identify new antimicrobial agents. 

Nowadays, the synthetic antimicrobial agents have been replaced by natural ones, since these are more friendlly 
to the user and are more available. Plants are, virtually, inexhaustible sources of biologically-active compounds, 
responsible for defence mechanisms against microorganisms, insects and herbivores. Therefore, bioactive 
compounds from plants have been widely used in the food, cosmetic and pharmaceutical industries. Such 
molecules include polyphenolics, alkaloids and polysaccharides, and they, all, have pharmacological properties, 
such as anti-inflammatory, antimicrobial and antioxidant properties. 

Several ethonobotanical surveys conducted in the north-eastern region of Portugal by Ana M. Carvalho sellected 
some wild plants used on folk pharmacopeia and tradicional cusine as potential antimicrobials. In the present 
work, a screening of the antibacterial activity against Staphylococcus epidermidis, Staphylococcus aureus and 
Klebsiella pneumoniae, usually associated with skin infections, was performed using nine phenolic extracts of 
wild plants and eight coumpounds from selected extracts. The phenolic extracts were characterized by HPLC–
DAD-ESI/MS. The antibacterial activity of the extracts and the compounds was assed by the disk difussion assay 
described on National Committee for Clinical Laboratory Standards (NCCLS), M27-A2 document (NCCLS, 
2002), with some modifications and the minimal inhibition concentration (MIC) was obtained by the method 
described by Wiegand et al, 2008a. 

The results obtained from the disk diffusion assay allowed the selection of the phenolic extracts with higher 
activity against the three bacteria strains. The phenolic extracts from the Cistus ladanifer, Castanea sativa, 
Filipendula ulmaria and Rosa micrantha showed halo formation for all bacteria. Hence, the MIC of these four 
phenolic extracts was evaluated, the values ranged between 0.313 mg.mL-1of extract (Cistus ladanifer/K. 
pneumoniae) and 2.5 mg.mL-1 (Filipendula ulmaria/S. epidermidis, K. pneumoniae; Rosa micrantha/ S. 
epidermidis, K. pneumoniae). Antimicrobial activity of the most important compounds present on the selected 
extracts was measured by the disk diffusion method. Gallic acid was the compound with the highest activity for 
all bacteria. Thus, it was used in combination with other compounds in order to predict synergism/antagonism 
among them. The results showed that the activity of gallic acid was reduced or even annulled by the other 
compounds used. Moreover, ellagic acid, caffeic acid, gallic acid, kaempferol, rutin, quercetin and chrysin 
exhibited halo formation at least for one of the bacteria used, thus their MIC was assessed. Gallic acid was the 
one with the lowest MIC value (9.75, 39 and 19 μg.mL-1 for S.aureus, S. epidermidis and K. pneumoniae, 
respectively), while ellagic acid had the highest values (�5 mg.mL-1 for all bacteria strains). 

Overall, the phenolic extract of C. ladanifer, C. sativa, F. ulmaria and R. micrantha inhibit the growth of the 
most common bacteria found on skin infections and gallic acid was the phenolic compound present in the 
extracts with higher activity. 
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a Wiegand et al. 2008. Agar and broth dilution methods to determine the minimal inhibitory concentration (MIC) of 

antimicrobial substances, Nature Protocols 3:2 163-175. 
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