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Abstract – The Minimum Inhibitory Concentration of H. perforatum L. fatty acid were researched on three pathogens, namely 

Escherichia coli, Staphylococcus aureus and Candida albicans using modified spectrophotometric microdilution technique. 

Firstly, the fatty acids (FA) of H. perforatum L. by maceration and the chemical composition of the oils were determined by 

GC-FID analysis. The most representative compounds in H. perforatum oil were elaidic acid (32.21%), oleic acid (26.43%), 

palmitic acid (11.55%) and Squalene (11.93%). The antimicrobial activity of H. perforatum fatty acids were reported to be 

with MIC of between 16.4 and 21.1 mg/mL on E. coli, S. aureus and C. albicans. Exposed the pathogens H. perforatum fatty 

acids overnight, the most inhibition were noted as 85.70% in C. albicans at the concentration of 4500 µg/mL of H. perforatum 

FA. In conclusion, it was demonstrated that E. coli, S. aureus and C. albicans were sensitive to H. perforatum fatty acids and it 

will shed light on for future researches.   
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I. INTRODUCTION 

Natural Hypericum perforatum L., belongs to 

Hypericaceae family, a perennial herbaceous plant 

indigenous to Europe and Asia [1]. The plant spreads rapidly 

through runners or from the prodigious development of 

seeds and can invade pastures, disturbed areas, dirt roads, 

street and highway sides and sparse forest. It has a wide 

range of medicinal uses, including skin wounds, eczema, 

burns, food tract diseases and psychological disorders H. 

perforatum is known to have sedative andastringent 

characteristics and has traditionally been used to treat 

neuralgia, fibrositis, sciatica, menopausal neurosis, anxiety, 

depression and as a nerve tonic, as well as in topical wound 

treatment preparations [2]-[4]. In the late 1800s, King (1876) 

reported that it was used in urinary afflictions, nausea, 

jaundice, menorrhagia, paranoia, anxiety nerve imbalances, 

and topical for pain of his American Dispensatory [5]. This 

plant has recently become very popular in weak/medium 

forms of depression as an effective alternative treatment. 

Large quantities of mass-produced products are marketed 

primarily in the United States and Germany with St. John's 

Wort extracts and have penetrated successfully into other 

European countries' markets [6]. In Turkey, Hypericum 

species, especially H. perforatum is a medicinal plant 

known for its sedative, anthelmintic and antiseptic effects in 

traditional medicine [7]. The antidepressant [8] anticancer [9] 

and antimicrobial activity [10] are now used for their 

extracts of the aerial components. 

 

To the best of our knowledge, there is just a few 

published paper regarding the antimicrobial effectiveness of 

fatty acids of H. perforatum, hence the aim of the present 

study was to assess the susceptibility of E. coli, S. aureus 

and C. albicans. 

 

 

II. MATERIALS AND METHOD 

A. Plant material and Essential oil extraction  

H. perforatum were collected from Ağla region of 

Köyceğiz of Muğla, Turkey in 2018. They were identified 

and confirmed by comparing it with the specimen located at 

the Herbarium of Biology, Faculty of Science, Muğla Sıtkı 

Koçman University, Turkey. FA were obtained from via 

maceration method approximately 500 g of the fresh H. 

perforatum in pure olive oils. 

 

B. Chemical composition 

The qualitative and quantitative composition of essential 

oil analysis were conducted at Giresun University central 

Research Laboratories Application and Research Center by 

GC-MS 7890A-(5975C inert MSD) instrument equipped 

with an Agilent 19091S-433 column (30m X 250 μm film 

X 0.25 μm thickness). Helium was used as a carrier gas. 

The temperature was raised from 60°C to 225°C by an 

increase of 3°C/minutes and then 25 minutes of waiting 

time were implemented during the analysis. Injection port 

and detector temperatures were 250°C and 260°C, 

respectively. Characterization of H. perforatum components 

was based on the library (Wiley and NIST) comparison 

with the mass spectra of the injected essential oil samples. 
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C. Spectrophotometric Microdilution Technique   

The antimicrobial activity of fatty acid of H. perforatum 

was researched on several pathogens, namely Escherichia 

coli, Staphylococcus aureus and Candida albicans using 

and modified spectrophotometric microdilution technique. 

Firstly, the inoculums of microorganisms were prepared in 

4 mL Triptic Soy Broth for bacteria, 4 mL Sabouraud 

Dextrose Broth for yeast and incubated at 37oC, overnight. 

After 24 hours, the culture suspensions were adjusted to 0.5 

McFarland Standard Turbidity and stored at +4°C until use 
[11]. 

For the experiment, it was performed on 96-well 

microtiter plates and firstly 50 µL of Mueller Hinton Broth 

(MHB) medium were added into all wells. Two-fold serial 

dilutions (50 µL) of L. stoechas (4.65 mg/mL) was made on 

all x-axis along of elisa plate. Columns 11 and 12 were 

used as negative and positive controls. Finally, 5 μL culture 

of microorganisms was inoculated on all wells except 

medium control wells. All plates were incubated for 24 

hours at 37oC, turbidity for bacteria was measured at 600 

nm, 415 nm for yeast. The optical density was read before, 

T0 and T24 after 24-hour incubation for MIC assessment. 

MIC was calculated for each plate using the following 

formula: The OD was subtracted from the OD for each 

replicate at T24 for each replicate.The Percent growth = 

(ODtest /OD control)x100. Percent Inhibition = 100-(OD 

test well/OD of corresponding control well)x100 for each 

row of the 96-well plate.We calculated MIC (the lowest 

concentration of test material which results in 99.9% 

inhibition of growth) using the R2 formula on inhibition 

curve [12], [13].  
 

D. Statistical analysis  

All data on antimicrobial activity assay studies were 

the averages of triplicate analysis. Data were recorded as 

mean ± SEM (standard error of the mean). Significant 

differences between means were determined by Tukey 

HSD (SPSS 25; post hoc-one way ANOVA) test and p 

values <0.05 were regarded as significant. 

 

III.  RESULTS 

The components of oil extracted from H. perforatum 

with their retention time (RT) and area (%) were listed in 

Table 1. In the present study, elaidic acid (32.21%), oleic 

acid (26.43%), squalene (11.93%) and palmitic acid 

(11.55%) were the major component in the oil of the plant 

aerial parts, followed by ethyl palmitate (5.86%), stearic 

acid (3.55%), olealdehyde (2.17%), (Z)-13-octadecenal 

(1.99%), and less amounts than 1% with farnesyl acetone, 

solanesol, farnesol acetate, 2-Decenal and ethyl stearate. 

 
Table 1. Chemical composition of H. perforatum fatty acid RT: Retention 

Time. Quantity (%): more than 0.01 

RT    Component 
Quantity  

(%)  

18.925 2-decenal 0.24 

36.686 Palmitic acid 11.55 

36.944 Ethyl palmitate 5.86 

40.051 Oleic acid 26.43 

40.171 Elaidic acid 32.21 

40.348 Stearic acid 3.55 

43.850 Ethyl stearate 0.21 

45.298 (Z)-13-Octadecenal 1.99 

48.954 Olealdehyde 2.17 

50.871 Squalene 11.93 

52.496 Farnesol acetate 0.51 

52.673 Farnesyl acetone 0.74 

52.805 Solanesol 0.56 

Total  97.95 

 

The 24 hour incubation of H. perforatum oil with 

microorganisms was found to be statistically significant in 

terms of MIC (p 0˂.05) (Table 2). All microorganisms were 

found to be sensitive to the fatty acids. The moderately 

antimicrobial activity were determined against E. coli, S. 

aureus and C. albicans with MIC of 17.6, 16.4 and 21.1 

mg/mL, while MICs of antibiotics were noticed as 64, 16 

and 128 µg/mL, respectively. All microorganisms were 

significantly different from the corresponding antibiotic. 

 
Table 2. MIC of H. perforatum FA against tested E. coli, S. aureus and C. 

albicans by microdilution method. For positive control, ampicillin (for 

bacteria) and fluconazole (for yeast) were used as positive control (128 

µg/mL). The average MICs were expressed with the standard deviation 

(±) and significance level (p≤0.05) and a,b,c: same signs differ 

statistically at the 0.05 level 
 

 
E. coli (-) S. aureus  (+) C. albicans 

H. perforatum 

FA (mg/mL) 17.6a ±3.3 16.4b±2.2 21.1c±4.8 

Antibiotic 

(µg/mL) 64a ±3.9 16b ±1.9 128c±4.8 

 
As shown in Figure 1,  H. perforatum FA revealed 

different inhibition activities towards E. coli (57.83%), S. 

aureus (66.47%), and C. albicans (85.70%) at  the 

concentration of 4500 µg/mL. 
 

Figure 1. The dose-dependent cell inhibition in E. coli. S. aureus and C. 

albicans in the presence of H. perforatum fatty acid during exposure 

between the concentration of 4500 µg/mL and 8.789 µg/mL for 24 h. 

 
 

 

IV. DISCUSSION 

To the best of our knowledge, the fatty acid composition 

of H. perforatum has been previously reported and palmitic, 
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a-linolenic and oleic acids were reported as the prominent 

fatty acids in the plant [14]. According to the latest data 

updated in our study, the fatty acid compositions of 

flowering tops of H. perforatum L. were determined by 

GC-MS. The major constituents were elaidic acid 

(32.21%), oleic acid (26.43%), squalene (11.93%) and 

palmitic acid (11.55%) in H. perforatum. Differently, in 

Ozen's study, palmitic acid (24.87%), α-linolenic acid 

(21.94%), 3-hydroxy-octadecanoic acid (18.46%), 3-

hydroxymyristate (14.22%), lauric acid (8.36%) were the 

main components [15]. An old study in 1967, palmitic, oleic 

and lignoceric acids were found as the major fatty acids in 

H. perforatum [16]. More recently, Shafagat (2011), has 

determined that omega-3 fatty acid followed by linoleic and 

palmitic acids were the major components of the hexane 

extracts of H. scabrum [17]. Hosni et al. (2017) were 

reported that the abundance of α-linolenic, linoleic, aleic 

and palmitic acids in H. scabrum [18]. 

 

A number of studies are available in literature regarding 

in vitro antimicrobial activity of different extracts of the 

aerial parts of  H. perforatum, supporting the use of the 

plant in traditional medicine to treat wounds, skin and 

especially infectious disease [19]-[20]. For example, the 

antibacterial activity of aqueous ethanolic extract of H. 

perforatum collected in August were active to Gram-

positive (S. aureus, ATCC 12600) and two Gram-negative 

(E. coli, ATCC 8677 and P. aeruginosa ATCC 9721) 

bacterial strains. Whereas samples collected in july were 

not active, indicating that seasonal variation of metabolite 

production can occurs in this plant [21]. H. perforatum 

preparations made by extraction into 10% ammonia 

solution and 70% ethanol were reported for their 

antimicrobial effects on the growth of S. aureus and E. coli, 

manifesting activity at dilutions of 1:4-1:160 [22].  
 

In the present study, the FA of different part of H. 

perforatum was tested against one Gram-positive and one 

Gram-negative bacteria, as well as one fungi. The results, 

presented in Table 2, show that the H. perforatum FA 

exhibited moderate biological activity against E. coli, S. 

aureus and C. albicans with MIC of 17.6, 16.4 and 21.1 

mg/mL, respectively. These results showed that H. 

Perforatum were not strong as antibiotics. Just like in our 

study, Turkoglu et al., stadied that palmitic acid, oleic acid, 

and α-linolenic acid were the dominant fatty acids in 

Hypericum uniglandulosum and they noted inhibition zones 

against to microorganisms such as C. glabrata, E. coli, S. 

aureus with above 23 mm by disc difusion method [23]. In a 

study by Gudzic et al. (1997), the essential oil of the H. 

perforatum showed no antimicrobial effect on Candida 

albicans [24]. According to Orhan et al. (2013), the olive oil 

macerate samples of H. perforatum were active towards 

Staphylococcus aureus, E. coli and C. albicans at above 

128 µg/mL [25]. In addition, Meral and Karabay (2002) 

reported the antibacterial activity of methanolic extracts of 

H. perforatum against both S. aureus 65381/P, E. coli 

ATCC 29998 and E. coli ATCC 8737) were to be at a 

concentration of 1000 g.mL-1 [26]. 

 

 

V. CONCLUSION 

This paper provided a study of antimicrobial activity of 

H. perforatum FAs on E. coli, S. aureus and C. albicans. 

MIC values were compared with antibiotics and noted that 

they were low according to antibiotics. In short, it is clear 

that the plant has an average antimicrobial performance due 

to its essential components such as palmitic, linoleic acids. 

This situation is in parallel with the studies in the literature. 

Thus, H. perforatum as an antimicrobial agent, may provide 

a promising new scheme in ethnobotanical antimicrobial 

treatments. 

 

Acknowledgment 

      Thanks to Giresun University Central Research 

Laboratories   Application and Research Center for GC-

MS. 

REFERENCES 

[1]  E. Bombardelli and P. Morazzoni, “Hypericum perforatum,” 

Fitoterapia, vol. 1, pp. 43-68, 1995. 

[2]  V. Butterweck, “Mechanism of action of St John’s wort in depression: 
What is known?,” CNS Drugs, vol. 17, pp. 539-62, July, 2003. 

[3]  C. A. Newall, L. A. Anderson, J. D. Phillipson, Herbal Medicines: A 

Guide for Health-care Professionals, 1st ed. London: Pharmaceutical 

Press. 1996 

[4]  J. Barnes, L. A. Anderson, and J. D. Phillipson, “St John’s wort 

(Hypericum perforatum L.): a review of its chemistry, pharmacology 

and clinical properties,” J Pharm Pharmacol., vol. 53, pp. 583-600, 

Feb. 2001. 

[5]  K. King, The American Dispensatory, tenth ed. Wilstach, Baldwin & 

Company, Cincinnati, 1876. 

[6]  M. Kapusta and J. Dusek, “Therapeutic and toxicological aspects of 

biological activity of Saint-John’s-wort (Hypericum perforatum),” Ces 

a Slov. Farm, vol. 52, pp. 20-28, 2003. 

[7]  T. Baytop, “Rheum ribes L.,” in Therapy with Medical Plants in 

Turkey, 1. Ed. Istanbul, Nobel Tıp Publications, 1999. 

[8]  C. Stevenson and E. Edzard: “Safety of Hypericum in patients with 
depression: A comparison with conventional antidepressants,” Drugs, 

vol. 11, pp. 125-132, Feb. 1999.  

[9]  A. R. Kamuhabwa, P. Agostinis, M. A. D’Hallewin, A. Kasran, and P. 

A. De Witte, “Photodynamic activity of hypericin in human urinary 

bladder carcinoma cells,” Anticancer Res., vol. 20, pp. 2579-2584, Jul, 

2000. 

[10]  Sokmen, B. M. Jones, and M. Erturk, “Antimicrobial activity of 
extracts from the cell cultures of some Turkish medicinal plants,” 

Phyther. Res., vol. 13, pp. 355-357, June, 1999. 

[11]  Dalynn Biologicals, McFarland Standard, Cat no: TM50-TM60, 2014. 

[12]  T. Patton, J. Barett, J. Brennan, N. Moran, “Use of a 

spectrophotometric bioassay for determination of microbial sensitivity 

to manuka honey,” J Microbiol Methods., vol. 64, pp. 6484-6495, 

Apr. 2006. 

[13]  Y. Sıcak, E.A. Erdogan Eliuz, “Determination of the phytochemical 
profile, in vitro the antioxidant and antimicrobial activities of essential 

oil from Arbutus andrachne L. wood growing in Turkey,” Turkish J 

Foresty., vol. 20, pp. 57-61, March. 2019. 

[14]  M. A. Omarova and N. A. Artamonova, “Classes and fatty-acid 

composition of lipids from Hypericum perforatum,” Chem. Nat. 

Compd., vol. 35, pp. 684-685, Nov.1999. 

[15]  H. Ç. Ozen, M. Bashan, C. Keskin, and Z. Toker, “Fatty acid and 3-

hydroxy fatty acid composition of two Hypericum species from 

Turkey,” Eur. J. Lipid Sci. Technol., vol. 106, pp. 68-70, Jan. 2004. 
[16]  K. R. Hargreaves, F. D. Gunstone, and G. M. Taylor, “Lipid 

constituents of Hypericum androsaemum and H. elatum,” 

Phytochemistry, vol. 6, pp. 1297-1298, 1967. 

[17]  A. Shafaghat, “Antioxidant, antimicrobial activities and fatty acid 
components of flower, leaf, stem and seed of Hypericum scabrum,” 

Nat. Prod. Commun., vol. 6, pp. 1739-1742, Nov. 2011. 

[18]  K. Hosni, K. Msaâda, M. Ben Taârit, and B. Marzouk, “Fatty acid 
composition and tocopherol content in four Tunisian Hypericum 

species: Hypericum perforatum, Hypericum tomentosum, Hypericum 

perfoliatum and Hypericum ericoides Ssp. Roberti,” Arab. J. Chem., 

vol. 10, pp. 2736-2741, May, 2017. 



Eluiz et al., Determination of Minimum Inhibitory Concentration of Hypericum perforatum L. Fatty acids against Three Pathogen,  ISAS 

WINTER-2019, Samsun, Turkey 

496 
 

[19]  I. Brondz, T. Greibrokk, Groth, P.A., Aasen, J., The relative 

stereochemistry of hyperforin – an antibiotic from Hypericum 

perforatum L., Tetrahedron Letters, vol. 23, pp. 1299-1300,  1982. 

[20]  N.N. Tolkunova, E.N. Cheuva, A. Y. Bidyuk, Effect of medicinal 

plant extracts on microorganism development. Pishch Prom-st, vol. 8, 

pp. 70-71, 2002. 

[21]  J.R. Borchardt, D.L. Wyse, C.C. Sheaffer, K.L. Kauppi, R.G. Fulcher, 

N.J. Ehlke, D.D. Bicsboer, R.F. Bey. “Antimicrobial activity of native 

and naturalized plants of Minnesota and Wisconsin,” J Med Plants 

Res., vol. 2, pp. 98-110, May, 2008.  

[22]  M.S. Danilov, Y. V. Laptev, M.V. Bochkaryova, Antibacterial effects 

of some medicinal plants of the Eastern Kazakistan, Medicinal Raw 

Material and Phytopreparations for Medicine and Agriculture, 1. Ed., 

1999. 

[23]  S. Turkoglu, “Some Biological Compounds, Antioxidant and 

Antimicrobial Activities of Endemic Hypericum uniglandulosum,” 

Chem Nat Comp., vol. 51, pp. 615-619, July, 2015. 

[24]  B. Gudzic, J.M. Nedeljkovic, S. Dordevic, J.J. Comor, “Composition 
and antimicrobial activity of essential oil of Hyperici Herb 

(Hypericum perforatum L.) from Vlasina region,” Facta Universitatis 

Series: Physics, Chemistry and Technology, vol. 1, pp. 47-51, 1997. 

[25]  I. E. Orhan, M. Kartal, A.R. Gülpinar, P. Cos, A. Matheeussen, L. 
Maes, D. Tasdemir, “Assessment of antimicrobial and antiprotozoal 

activity of the olive oil macerate samples of Hypericum perforatum 

and their LC-DAD-MS analyses,” Food Chem., vol. 138, pp. 870-875, 

June, 2013. 

[26]  G.E. Meral, N.U. Karabay, “In vitro antibacterial activities of three 

Hypericum species from West Anatolia. Turkish Elect J Biotechnol 

(Special Issue), pp. 6-10, 2002. 

 




