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Özet 
 
 Hypericum türleri, tıbbi özelliklere sahip olduğu bilinen otsu bitkilerdir ve bir çok ülkede 
fitoterapi amaçlı olarak yaygın biçimde kullanılmaktadır. Bazı Hypericum türleri, gram-pozitif ve gram-
negatif bakterilere karşı antimikrobiyal aktivite göstermektedir. Bu çalışmada, H. triquetrifolium Turra., 
H. perforatum L. ve H. empetrifolium  Willd.’ ın total ekstreleri 4 Gram-pozitif (Staphylococcus aureus 
ATCC 29213, Staphylococcus aureus 6538/P, Staphylococcus epidermidis ATCC 12228 ve Enterococcus 
faecalis ATCC 29212) ve 4 Gram-negatif (Pseudomonas aeruginosae ATCC 27853, Enterobacter 
cloacae ATCC 13047, Escherichia coli ATCC 29998 ve Escherichia coli ATCC 25922) organizmaya 
karşı antibakteriyal aktivite bakımından araştırılmıştır. Toz haline getirilmiş bitkilerin ekstraksiyonu için 
80 °C metanol kullanılmıştır. Total ekstraktlar metanolde çözülmüş ve 1 mg/ml. konsantrasyonda  test 
edilmiştir. Kontrol için saf solvan kullanılmıştır. In vitro antibakteriyal çalışmalar disk difüzyon 
metoduyla gerçekleştirilmiştir. Antibakteriyal çalışma, üç Hypericum türünün  ekstrelerinin de 
bakterilerin tamamına karşı aktiviteye sahip olduğunu göstermiştir.  
Anahtar kelimeler: Hypericum, total ekstract, antibakteriyal aktivite. 
 

Abstract 

Hypericum species are herbaceous plants known to have medicinal properties and are widely 
used in phytotheraphy in many countries. Antimicrobial activities of several species of Hypericum were 
exhibited against the gram-positive and gram-negative bacteria. In this study, total extract of H. 
triquetrifolium Turra., H. perforatum L. and H. empetrifolium  Willd.  were investigated for antibacterial 
activity against 4 Gram-positive (Staphylococcus aureus ATCC 29213, Staphylococcus aureus 6538/P, 
Staphylococcus epidermidis ATCC 12228 and Enterococcus faecalis ATCC 29212) and 4 Gram-negative 
(Pseudomonas aeruginosae ATCC 27853, Enterobacter cloacae ATCC 13047, Escherichia coli ATCC 
29998 and Escherichia coli ATCC 8737) organisms. Methanol at 80 °C was used for soxhlation for 
extraction of the powdered plant. The total extracts were dissolved in methanol and were tested at a 
concentration of  1 mg/ml. Pure solvent were used for control. In vitro antibacterial studies were carried 
out by disc diffusion method. The antibacterial studies showed that extracts of three Hypericum species 
have an activity against all of the bacteria. 
Key words: Hypericum, total extract, antibacterial activity. 
 
Introduction 

 
Many infectious diseases are known to be treated with herbal remedies throughout the history of 

mankind. Even today, plant materials continue to play a major role in primary health care as therapeutic 
remedies in many developing countries (1, 2). Plants still continue to be almost the exclusive source of 
drugs for the majority of the world’s population (3, 4, 5). 
 

Hypericum species belonging to Cluciaceae (Hypericaceae) family are widely found Europe, 
Asia, Northern Africa and America (6). The genus Hypericum comprises more than 400 species in the 
world but 77 species were found in Turkey (7, 8). Some of these species are well known folk medicines 
used in Turkey and several countries, where they are employed in various curative treatments (9, 10). The 
genus Hypericum contains shrubs or herbs usually with translucent glands containing essential oils and 
sometimes red or black glands containing hypericin. Leaves simple, opposite or rarely whorled. Sepals 5, 
imbricate in bud. Petals 5 free, contorted in bud. Stamens in fascicles or apparently indefinite. Ovary 
superior with axile or parietal placentation. Seeds without endosperm (7).   
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Hypericum perforatum L. is a well known medicinal plant for a long period of time and was recognized 
as “Sarı Kantaron” in Turkey and “St. John’s Wort” in Anglo-Saxon folk medicine. Nowadays, the use of 
Hypericum extracts is used mainly as an antidepressive drug (6). H. perforatum L. is also used  both for 
therapeutic purposes (in all pulmonary complaints, bladder troubles, in suppression of urine, dysentery, 
worms, diarrhoea, and hysteria) and as a flavouring material in the preparation of foods and alcoholic 
beverages (11). The extract of aerial parts is used as an anti-inflammatory and healing agent (6). There are 
a few studies concerning the medical usage of H.triquetrifolium Turra. and H.empetrifolium Willd. 
although many studies exist concerning H. perforatum L. (12, 13).  
 
The aim of the present study is to assess the in vitro antibacterial activities of total extracts of H. 
triquetrifolium Turra., H. perforatum L. and H. empetrifolium  Willd. This paper introduces H. 
triquetrifolium Turra., and H. empetrifolium  Willd.  whose antibacterial activities have not been reported 
before. 

 Material and Methods 
 
2.1. Plant Material 
 
Fresh plants of H. triquetrifolium Turra. from wild collections, collected in October 1999 from Karaali 
village, Manisa, H. perforatum L. collected in June 1999 from Karagöl, İzmir and H. empetrifolium  
Willd.  collected in July 1999 from Urla, İzmir were used. Mainly, the aerial parts of the plants that have 
a high proportion of buds and flowers were selected.  The plant was identified by em. Professor E. 
Sauer,Saarland University, Institute of Botany, Germany. The voucher specimen of the plants used in the 
present study was kept for record in the herbarium of Ege University, Faculty of Pharmacy, Department 
of Pharmaceutical Botany, (voucher no. 5435, 5434, 5436, respectively). 
 
2.1. Extraction of  Hypericum species 
 
The crude drug was dried in shade and fine powder of the plant was obtained by a mill (Brabender OHG, 
Duisburg). A modified method of Wagner and Bladt (1994) was used for the extraction of the powdered 
plant (14). Methanol at 80ºC was used for soxhlation, using 750 mL methanol for 100 g crude drug and 
the extracts were dried in vacuo (yields are 36.2%, 25.94% and 26.36%, respectively). After the 
lyophilization (Labconco lyophizateur, -50 °C)  of the  extracts (yields are 76.32%, 87.48% and 80.67%, 
respectively),  they were administered to microorganisms. 
 
It was determined by HPLC method that H. triquetrifolium Turra. contains 0.141%, H. perforatum L., 
0.205% and H.empetrifolium Willd., 0.151% hypericine according to the analyses which were performed 
in Ege University, Center for Drug R&D and Pharmacokinetic Applications, Izmir, TURKEY by Meral, 
G. (15).  
 
2.2. Antimicrobial Activity 
 
In vitro antibacterial studies were carried out by the disc diffusion method (16, 17) against four Gram-
positive (Staphylococcus aureus ATCC 29213, Staphylococcus aureus 6538/P, Staphylococcus 
epidermidis ATCC 12228 and Enterococcus faecalis ATCC 29212) and four Gram-negative 
(Pseudomonas aeruginosae ATCC 27853, Enterobacter cloacae ATCC 13047, Escherichia coli ATCC 
29998 and Escherichia coli ATCC 25922) organisms. The total extracts were dissolved in methanol and 
were tested at a concentration of  1 mg/ml. Pure solvent were used for control. Sulbactam/ Ampicillin and 
Amoxicilin (Oxoid) were used as standard antibiotics for comparison. All blank discs had a diameter of 6 
mm. and deposited on the surface of the cultured   trypticase   soya agar petri dishes.  The plates were 
incubated for 24 h. at 37 °C except the E. cloacae ATCC incubated for 24 h. at 30 °C. The experiments 
were repeated six times and the results were expressed as average values. 
 
Results and Discussion 
 
Results of antibacterial activity of the Hypericum species, and standard antibiotics (Sulbactam/Ampicillin 
and Amoxicilin) were showed in Table 1. Methanol as pure solvent was not showed antibacterial activity. 
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 Table 1. Results of antibacterial activity of Hypericum species and standard antibiotics (as mm 
inhibition zone). 

 
Standard antibiotic discs Tested 

microorganisms 

Hypericum 

triquetrifolium 

Turra.  

Hypericum 

perforatum 

 L. 

Hypericum 

empetrifolium  

Willd. Sulbactam/ 

Ampicillin 

Amoxicillin 

E. coli  

ATCC 29998 

 

11 

 

12 

 

11 

 

12 

 

12 

E. coli 

ATCC 25922 

 

10 

 

11 

 

11 

 

13 

 

11 

S. epidermidis 

ATCC 12228 

 

16 

 

18 

 

13 

 

18 

 

13 

S. aureus 

6538/P 

 

21 

 

26 

 

20 

 

19 

 

17 

S. aureus  

ATCC 29213 

 

14 

 

15 

 

14 

 

18 

 

13 

E.cloacae  

ATCC 13047 

 

14 

 

19 

 

13 

 

19 

 

15 

P.aeroginosa ATCC 

27853 

 

13 

 

15 

 

12 

 

10 

 

10 

E.faecalis  

ATCC 29212 

 

9 

 

10 

 

8 

 

8 

 

8 

 
 

Several species of Hypericum exhibit antimicrobial activity. From these species, H. perforatum L. is well 
known and studied. H. perforatum L. contains a hypericin, essential oils, flavonoids, tannin and imanine 
and novoimanine constituents that shows antibiotic activity (18, 19, 20). Novoimanine is also an 
antibacterial drug derived from H. perforatum L. When used in bacteriostatic concentration (0.5 
gamma/ml), it induced release of potassium ions from Staphylococcus aureus 209P cells (21). H. 
perforatum L. extracts have a broad-spectrum antimicrobial activity against both gram-negative and 
gram-positive bacteria. The organisms that are studied are Staphylococcus aureus, Streptococcus mutans, 
Proteus vulgaris, Escherichia coli and Pseudomonas aeruginosa (22).    

Drummondin C which is an antibiotic isolated from a bio assay-directed fractionation of H. drummondii 
(Grev. & Hook.) T.&G.   showed significant activity against the Gram-positive bacteria Staphylococcus 
aureus and Bacillus subtilis and the acid-fast bacterium Mycobacterium smegmatis in an agar well 
diffusion assay (23, 24, 25). Additionally, some of the isolated xanthones from the roots of H. 
roeperanum exhibited antifungal activity against Candida albicans (26). The isolated three xanthones and 
betulinic acid from a dichloromethane extract of stems and roots of H. brasiliense and phloroglucinol 
derivative isolated from the light petroleum ether extract of the aerial parts of H. calycinum showed 
antifungal activity against Cladosporium cucumerinum (27, 28).  
 
The in vitro antibacterial activity of H. perforatum extract against E. faecalis ATCC 29212 ve E. cloacea 
ATCC 13047 bacteria has not been reported before. Therefore, this may be considered as the first report  
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on the antibacterial activity of H. perforatum L. extract against E. faecalis ATCC 29212 ve E. cloacea 
ATCC 13047 bacteria. As mentioned above, the antibacterial effects of H. triquetrifolium Turra. and H. 
empetrifolium Willd. extracts were not investigated at all. 
 
In conclusion, total extracts of three Hypericum species were active against all of the eight 
microorganisms.  
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