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Abstract— The Minimum Inhibitory Concentratiof H. perforatumL. fatty acidwere researched on three pathogens, namely
Escherichia coli Staphylococcus aureuwsnd Candida albicanausing modified spectrophotometric microdilution technique.
Firstly, the fatty acidqFA) of H. perforatumL. by maceratiorand the chemical composition of the oils were determined by
GC-FID analysis. The most representative compounds.iperforatumoil were elaidic acid(32.21%), oleic acid (26.43%),
palmitic acid (11.55%) and Squalene (11.93%). The antimicrobial activity. glerforatumfatty acidswere reported to be

with MIC of between 16.4 and 21riig/mL on E. coli, S. aureusndC. albicans Exposed the pathogeikt perforatumfatty
acidsovernight, the most inhibition were noted as 85.70%.ialbicansat t he <concent r aH. pesfaratumf 45
FA. In conclusion,tiwas demonstrated th&t coli, S. aureuandC. albicanswere sensitve toH. perforatunmfatty acidsand it

will shed light on for future researches
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[. INTRODUCTION fatty acids ofH. perforatum hence the aim of the present
Natural Hypericum perforatum L., belongs to study was to assess the susceptibilityeofcoli, S. aureus
Hypericaceae family, a perennial herbaceous plant andC. albicans
indigenous to Europe and Agia 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 Il. MATERIALS AND METHOD
range of medicinal uses, including skin wounds, eczema, A. Plant material and Essential oil extraction
burns, food tract diseases and psychological disortiers H. perforatum were collected fromAg 1 a region

perforatum is known to have sedative andastringent K6 y c e § i z , TurRey M20%E81 They were identified
characteristics and has traditionally been used to treat and confirmed by comparing it with the specimen located at
neuralgia, fibrositis, sciatica, menopausal neurosis, anxiety, t he Her barium of Biology, Fa.
depression and as a nerveitoms well as in topicalwound Ko ¢ man Un i v e iFA wareyabtael dronk way .
treatment preparationsgl-4]. In the late 1800s, King (1876) maceration methodpproximately 500 g of the fresH.

reported that it was used in urinary afflictions, nausea, perfaatumin pure olive oils.

jaundice, menorrhagia, paranoia, anxiety nerve imbalances,

and topical for pain of his American Dispetwry [5]. This B. Chemical composition

plant has recently become very popular in weak/medium The qualitative and quantitative composition of essential
forms of depression as an effective alternative treatment. oil analysis were conducted at Giresun University central
Large quantities of magzoduced products are marketed Research Laboratories Application and Research Center by
primarily in the United States and Germany with St. John's GC-MS 7890A(5975C inert MSD) instrment equipped

Wort extracs and have penetrated successfully into other with an Agilent 1909181 33 column (30 m X
European countries’ markets]. In Turkey, Hypericum X 0.25 pum thickness). Hel i um
species, especial\H. perforatumis a medicinal plant The temperature wtac 225%€dby
known for its sedative, anthelmintic and antiseptic effectsin i n ¢ r e a s minutest and3 the@ 25 minutes of waiting

traditional medicing7]. The antidepgssantg] anticancei9] time were implemented ding the analysis. Injection port
and antimicrobial activity[10] are now used for their and detector temperatures ¥
extracts of the aerial components. respectively. Characterization |Hf perforatumcomponents

was based on the library (Wiley and NIST) comparison
To the best of our knowledge, there is just a few with the mass spectra of the injected essential oil samples.
published paper regarding the antimicrolgtiéctiveness of
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C. Spectrophotometric Microdilution Technique

The antimicrobial activity of fatty acidf H. perforatum
was researched on several pathogens, naBE&iperichia
coli, Staphylococcus aureusnd Candida albicansusing
and modified spectrophotometrimicrodilution technique.
Firstly, the inoculums of microrganisms were prepared in
4 mL Triptic Soy Broth for bacteria, 4 mlSabouraud
Dextrose Broth for yeast and incubated &tC37vernight.
After 24 hours, the culture suspensions were adjusted to 0.5
McFarland Standard Turbidit
[11].

For the experiment, it was performed on-9éll
micr ot i ter
(MHB) medium were added into all wells. &wold serial
dil ut i o)wfd. stoesh@s(4,89.mg/mL)was made on
all x-axis along of elisa plate. Columns 11 and 12 were
used as negativeapdo s i t i ve ¢ ontaultuies .
of microorganisms was inoculated on all wells except
medium control wells. All plates were incubated for 24
hours at 37C, turbidity for bacteria was measured at 600
nm, 415 nm for yeast. The optical density was read before,
TO and T24 after 24our incubation for MIC assessment.
MIC was calculated for each plate using the following
formula: The OD was subtractefrom the OD for each
replicate at T24 for each replicate.The Percent growth =
(ODtest /OD control)x100. Percent Inhibition = 1D
test well/lOD of corresponding control well)x100 for each
row of the 96well plate.We calculated MIC (the lowest
concentration of & material which results in 9%

pl at eof Mugllerdintdni Brotht 1 -

40.348 Stearic acid 3.55
43.850 Ethyl stearate 0.21
45.298 (2)-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 )
Y 58805 7" " SSianesal © | T ose "ot
Total 97.95

The 24 hour incubation ofd. perforatum oil with
microorganisms was found to be statistically significant in
terms of MIC £<0.05) (Table 2)All microorganisms were
found to be sensitive to the fatty acids. The moderately
antimicrobial activity were determined agairist coli, S.
aureusand C. albicanswith MIC of 17.6, 16.4 and 21.1
mg/mL, while MICs of antibiotics were noticed as 64, 16
and 12 8 u g respdctively. All microorganisms were
significantly different from the corresponding antibiotic.

Table 2.MIC of H. perforatumFA against testeé. coli, S. aureus and C.

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

bacteria) and fluawazole (for yeast) were used pssitive control(128

u g / )mlhe average MICs were expressed with the standard deviation
+ ) and s i gn p<D.05 and @,b,c: damesigns differ

statistically at the 0.05 level

inhibition of growth) using the Rformula on inhibition
curve[12], [13].

D. Statistical analysis
All data on antimicrobial activity assay studies were
the averages of triplicate analysis. Data wemreed as

mean + SEM (standard error
differences between means were determined by Tukey
HSD (SPSS 25; post hame way ANOVA) test ang
values <0.05 were regarded as significant

Il. RESULTS

The components of oil extracted frobh perforatum
with their retention time (RT) and area (%) were listed in
Table 1.In the present studlaidic acid(32.21%), oleic
acid (26.43%), squalene (11.93%) and palmitic acid
(11.55%)werethe major component in the af the plant
aerial parts, followed bethyl palmitate(5.86%), stearic
acid (3.55%), olealdehyde (2.17%), (2)-13-octadecenal
(1.99%),and less amounts than 1% with farnesyl acetone,
solanesolfarnesol acetate-Recenal and ethyl stearate.

Table 1.Chemical composition dfl. perforatumfatty acidRT: Retention
Time. Quantity (%): more than 0.01

RT Component Qu(zg/?)tlty
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
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E. coli(-) S. aureus (+) C. albicans
H. perforatum
FA (mg/mL) 1768+ 3 . 3 16.4+2 . 2 211+ 4 . 8
Antibiotic a
+3. +1. + 4 .
(g /)mL 64+3 . 9 1°+1. 9 128+ 4 . 8
of the me an) . Significant

As shown in Figure 1, H. perforatumFA revealed
different inhibition activities toward&. coli (57.83%), S.
aureus (66.47%), and C. albicans (85.70%) at the
concentration of 4500 gmL.

Figure 1. The dosedependent cell inhibition iE. coli. S. aureugandC.
albicans in the presence oH. perforatumfatty acid during exposure

between the concentration of 4500
H. perforatum
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IV. DISCUSSION
To the best of our knowledge, the fatty acid composition
of H. perforatumhas been previously reported and palmitic,

u
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alinolenic and oleic acids were reportedthe prominent
fatty acids inthe plant[14]. According to the latest data
updated in our study, the fatty acid compositions of H.
flowering tops ofH. perforatumL. 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%) irH. perforatum Differently, in
Ozen's study, palmitic acid (24.87%linolenic acid
(21.94%), 3hydroxyoctadecanoic acid (18.46%), - 3
hydroxymyristate (14.22%), lauric acid (8.36%) were the

V. CONCLUSION
This paper provided a study of antimicrobial activity of
perforatumFAs onE. coli, S. aureusand 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 situatio is in parallel with the studies in the literature.
Thus,H. perforatumasan antimicrobial agent, may provide

a promising new scheme in ethnobotanical antimicrobial

main componentgs]. An old study in 1967, palmitic, oleic treatments.
and lignoceric acids were found as the major fatty acids in
H. perforatumiis]. More recently, Shafagat (2011has Acknowledgment

determined that omegafatty acid followed by linoleic and
palmitic acids were the major components of the hexane
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