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Prunella �s a genus of perenn�al herbaceous plants �n the 
Lam�aceae fam�ly. There are approx�mately 15 spec�es 
worldw�de, d�str�buted w�dely �n the temperate reg�ons and 
trop�cal mounta�ns of Europe and As�a (Ba� et al., 2016). In 
the genus Prunella, P. vulgar�s L. also known as “self-heal;” 
conta�ns several act�ve components, �nclud�ng oleanol�c 
ac�d, betul�n�c ac�d, ursol�c ac�d, flavono�ds and rosmar�n�c 
ac�d (Lama�son et al., 1991). Some pharmacolog�cal 
act�v�t�es such as the �mmunmodulatory effect (Han et al., 
2009), ant�-v�ral act�v�ty aga�nst HSV-1, HSV-2 (Zhang et 
al., 2007), HIV (Yao et al., 1992), ant�ox�dant act�v�ty 
(Psotova et al., 2003; Osakabe et al., 2002) and ant� 
hyperglycem�c act�on (Zhang et al., 2007) were confirmed. It 
has been used as a trad�t�onal med�c�ne �n the cl�n�cal 
treatment of herpet�c kerat�t�s and for �ts ant�ox�dat�ve and 
ant�m�crob�al act�v�t�es. In sp�te of �ts trad�t�onal uses as an 
ant�sept�c agent for treatment of wounds and sore throat, 
there are a few l�teratures on �ts ant�m�crob�al act�v�ty.

Var�ous b�oact�ve const�tuents, such as terpeno�ds (Q� et 
al., 2009), polyphenols (Feng et al., 2010), flavono�ds (Lee et 
al., 2008), and polysacchar�des (Ch�u et al., 2004) have been 
�dent�fied �n the extracts of P. vulgar�s. Var�ous methods, 
such as steam d�st�llat�on, Soxhlet extract�on, and solvent 
extract�on (Guan et al., 2007; Wang et al., 2008) can be used 
for the determ�nat�on of volat�le components. W�th the 
advantages of better select�v�ty and h�gher effic�ency, 
headspace sol�d-phase m�croextract�on (HS-SPME) has 

been �ntroduced as a modern alternat�ve to the trad�t�onal 
sample preparat�on technology (Adam et al., 2005).

The a�m of th�s research was to determ�ned volatile 
composition of the methanolic extract (ME) and infusion 
(INF) of  P. vulgaris  by headspace sol �d-phase 
m�croextract�on (HS-SPME) comb�ned w�th gas 
chromatography-mass spectrometry (GC-MS) and 
examined antimicrobial activitis.

Materials and Methods 

The aerial parts of P. vulgaris was collected in July 2017 
from Beşikderesi, Eskişehir (Turkey). The ME and 5% INF 
of P. vulgaris were prepared. Their volatile compounds were 
trapped with Headspace Solid Phase Micro Extraction (HS-
SPME) and analyzed by Gas Chromatography-Mass 
Spectrometry (GC/MS). ME and INF were examined for 
antimicrobial activity by the microdilution broth 
susceptibility assay against Staphylococcus aureus ATCC 
6538, Pseudomonas aeruginosa ATCC 27853, Escherichia 
coli NRRL B-3008, Streptococcus pyogenes ATCC 13615 
and Candida albicans ATCC 90028.

 Headspace-SPME 
The manual SPME device (Supelco, Bellafonte, PA, 

USA) with a fiber-precoated 65 μm thick layer of 
polydimethylsiloxane/divinylbenzene (PDMS/DVB-blue) 
was used for extraction of the methanolic extract and
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The popular med�c�nal plant Prunella vulgar�s L., (Lam�aceae) is a perennial and an edible herbaceous plant which �s 
w�dely d�str�buted �n the temperate zone and trop�cal mounta�ns of Europe and As�a. Due to �ts med�c�nal and �ndustr�al 
�mportance, the demand for P. vulgar�s has �ncreased stead�ly �n recent years. In the present study, the volatile compounds 
of the P. vulgaris were accumulated by Headspace-Solid Phase Microextraction (HS-SPME) technique, and, analysed by 
gas chromatography/mass spectrometry (GC/MS). The chemical composition of the methanolic extract (ME) and 
infusion (INF) of P. vulgaris were determined. Aerial parts of P. vulgaris INF of the major compounds were found 
hexanal (23.1%), ionol (10.7%), (Z)-3-hexenal (3.2%) and 3,5-octadien-2-one. The ME of P. vulgaris were characterized 
with α-fenchone (11.1%), hexanal (8.2%), 3,5-octadien-2-one (4.7%), methyl benzoate (4.5%) and selina-4,11-diene 
(3.1%).  It was evaluated the ant�m�crob�al act�v�ty of P. vulgar�s extracts (ME, INF) �n �n v�tro cond�t�ons aga�nst 
d�fferent k�nds of m�croorgan�sms. The INF showed weak antimicrobial activity Minimum Inhibitor Concentration 
(MIC) against all tested microorganisms whereas ME showed weak antimicrobial effects E. coli, S. aureus and 
Pseudomonas aeruginosa; S. pyogenes (20 mg / mL) and C. albicans (15 mg / mL). 
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infusion of P. vulgaris volatiles. The vial containing the plant 
extract was sealed with parafilm. The fiber was pushed 
through the film layer for exposure to the headspace of the 
extract for 15 min at 40 °C. The fiber was then inserted 
immediately into the injection port of the GC-MS for 
desorption of the adsorbed volatile compounds for analysis. 

Analysis of volatile compounds
The ME and INF volatiles were analyzed by GC/MS 

using an Agilent 5975 GC-MSD system. Innowax FSC 
column (60 m x 0.25 mm, 0.25 m film thickness) was used 
with helium as carrier gas (0.8 ml/min). GC oven 
temperature was kept at 60 C for 10 min and programmed to 
220 C at a rate of 4 C/min, and kept constant at 220 C for 10 
min and then programmed to 240 °C at a rate of 1 °C/min. 
The injector temperature was set to 250 C. Mass spectra were 
recorded at 70 eV. Mass range was m/z 35 to 450.

Identification of Components
Identification of the volatile components were carried 

out by comparison of their relative retention times with those 
of authentic samples or by comparison of their relative 
retention index (RRI) to series of n-alkanes. Computer 
matching against commercial (Wiley GC/MS Library, 
MassFinder Software 4.0) (McLafferty and Stauffer,1989; 
Hochmuth, 2008) and in-house “Başer Library of Essential 
Oil Constituents” built up by genuine compounds and 
components of known oils. Relative percentage amounts of 
the separated compounds were calculated from TIC 
chromatograms. The volatile compounds identified are 
listed in Table 1.

Antimicrobial Activity
ME and INF were examined for antimicrobial activity by 

the microdilution broth susceptibility assay against 
Staphyloccoccus aureus ATCC 6538, Pseudomonas 
aeruginosa ATCC 27853, Escherichia coli NRRL B-3008, 
Streptococcus pyogenes ATCC 13615 and Candida albicans 
ATCC 90028.

Results and Discussion 

The current study aimed the determination of the HS-
SPME volatile profile of the methanolic extract (ME) and 
infusion (INF) of P. vulgaris. In addition, antimicrobial 
activities were also examined. HS-SPME was used to collect 
the volat�le components of P. vulgar�s. Aerial parts of P. 
vulgaris INF of the major compounds were found hexanal 
(23.1%), ionol (10.7%), (Z)-3-hexenal (3.2%) and 3,5-
octadien-2-one (3.1%). The ME of P. vulgaris were 
characterized with α-fenchone (11.1%), hexanal (8.2%), 
3,5-octadien-2-one (4.7%), methyl benzoate (4.5%) and 
selina-4,11-diene (3.1%) (Table 1).  It was evaluated the 
ant�m�crob�al act�v�ty of P. vulgar�s extracts (ME, INF) �n �n 
v�tro cond�t�ons aga�nst d�fferent k�nds of m�croorgan�sms. 
The INF showed weak antimicrobial activity Minimum 
Inhibitor Concentration (MIC) against all tested 
microorganisms whereas ME showed weak antimicrobial 
effects E. coli, S. aureus and Pseudomonas aeruginosa; S. 
pyogenes (20 mg / mL) and C. albicans (15 mg / mL). 

Phytochem�cal stud�es �nd�cate that P. vulgar�s conta�ns 
oleanol�c, betul�n�c, ursol�c, 2α,3α- d�hydroxyurs-12-en-28-
o�c and 2α,3α-ursol�c ac�ds, tr�terpeno�ds, flavono�ds, 
tann�ns and an�on�c polysacchar�de prunell�ne (Ruy et al., 
2000). More recently, the organ�c fract�on of P. vulgar�s was 
found to exh�b�t ant�ox�dat�ve and ant�m�crob�al act�v�t�es 
(Psotova et al., 2003). P. vulgar�s �s r�ch �n phenol�c ac�ds and 

�ts ma�n component �s rosmar�n�c ac�d (Lama�son et al., 
1991; Psotova et al., 1998; Han et al., 2009). 

R o s m a r � n � c  a c � d  o r  α - O - c a f f e o y l - 3 - 4 -
d�hydroxyphenyllact�c ac�d �s the mul�funct�onal caffe�c 
ac�d ester w�th ant�m�crob�al act�v�ty aga�nst Bac�llus cereus, 
B. subt�l�s and B. polymyxa. Gram-negat�ve bacter�a were 
prev�ously reported to be h�ghly suscept�ble to rosmar�n�c 
ac�d (Askun et al., 2009). The volat�le compounds of P. 
vulgar�s from d�fferent parts of the herb (cult�vated �n 
J�angsu) and from d�fferent geograph�cal reg�ons were 
comparat�vely analyzed by HS-SPME comb�ned w�th GC-
MS. And the follow�ng 12 were found �n all or�g�ns: 1-
nonanol, dodecane, tr�decane, a-bourbonene, tetradecane, 
geranyl acetone, pentadecane, caryophyllene ox�de, 
hexadecane, tetradecanal, �sobutyl phthalate, and n-butyl 
hexadecanoate (Yang et al., 2013).

In another study performed by Golemb�ovska et al. in 
2014 (16) on P. vulgaris from 104 components were 
�dent�fied �n flowers, leaves, stems and roots and the ma�n 
const�tuents were observed squalene, myr�st�c ac�d, 
spathulenol, v�r�d�florol, germacrone.  In recent years, 
stud�es have found that P. vulgar�s also exh�b�ts certa�n ant�-
pathogen effects on plant pathogens. Ant�bacter�al act�v�ty of 
the methanol�c extract of P. vulgar�s extracts was reported 
aga�nst E. col�, S.aureus, S. typh�mur�um and K. pneumonae 
(Rasool et al., 2010).  Stud�es by Yoon et al. found that the 
methanol extract of P. vulgar�s had a strong ant�-fungal and 
ant�oomycete act�v�ty on Phytophthora �nfestans, r�ce blast 
fungus, red pepper anthracnose and wheat leaf rust fungus 
(Yoon et al., 2010). An Iranian study by Mahboub� et al. 
(2015) showed that the methanol extract of P. vulgaris 
exhibited the best activity against St. mutans (MIC 3.2 
mg.7ml), S. aureus, S. epidermidis, S. sobrinus, S. sanguis, 
S. salivarius, S. dysenteriae, S. flexeneri, P. aeruginosa (MIC 
3.2, 6.4 mg/ml). S. saprophyt�cus, S. pneumon�ae, S. 
pyogenes, E. faecal�s, E. faec�um, S. agalact�ae, K. 
pneumon�ae, E. aerogenes, A. flavus, A. n�ger and S. 
marcescenes w�th MIC and MLC 6.4 and 12.8 mg/g had 
lower sens�t�v�ty to methanol extract. Methanol extract had 
cidal activity against E. coli, B. subtilis, B. cereus, C. 
albicans, and C. glabrata.

Several researchers have evaluated the composition of 
the essential oil of P. vulgaris growing in different 
geographic areas. These studies revealed some chemical 
differences in the oil compositions, probably related to the 
different subspecies and/or the geographical origin of the 
plants. In conclusion, using HP-SPME-GC-MS, it was 
possible to quantify different volatile compounds like as 
hexanal, α-phenchone in P. vulgaris which belong to 
different chemical classes. Results shows that the extracts of 
P. vulgaris tested exhibited significant antimicrobial activity. 
Our results indicated that the methanol extracts of P. vulgaris 
showed higher antimicrobial activity than INF of P. vulgaris 
against tested microorganisms. In addition, the extract of P. 
vulgaris were observed more efficiency against skin 
patogenes. 

Conclusion 
By using headspace technology coupled with GC/MS, 

volatile profile of the methanolic extract (ME) and infusion 
(INF) of P. vulgaris were determined. The GC/MS analysis 
results of the samples led to identification of 74 compounds. 
Our results showed that the number of components were 
different in the other stud�es.  

Nagehan Saltan, Damla Kirci, Yavuz Bulent Kose, Betul Dem�rc� Int J Agric Environ Food Sci 2 (Special Issue 1):186-189 (2018) 
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The observed differences and variability of the essential oil 
of P. vulgaris of are likely due to different environmental and 
genetic factors. In add�t�on, �t was evaluated the 
ant�m�crob�al act�v�ty of P. vulgar�s extracts (ME, INF) �n �n 

v�tro cond�t�ons aga�nst d�fferent k�nds of m�croorgan�sms. 
Among the tested microorganisims, S. pyogenes and C. 
albicans were found to be more sensitive to the ME. 

Table 1. The Volatile Composition of the methanolic extract (ME) and infusion (INF) of P. vulgaris 
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