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Abstract

Ceylan, O., M. D. Sahin and S. Avaz, 2013. Antibacterial activity of Corylus colurna L. (Betulaceae) and 
Prunus divaricata Ledep. subsp. divaricata (Rosaceae) from Usak, Turkey. Bulg. J. Agric. Sci., 19: 1204-1207

Hazelnut and plum are very popular fruits in the world being consumed in different form and presentations. These fruits 
are of economic importance, especially hazelnut. In this study, the antibacterial activity of Turkish tree hazel (Corylus colur-
na) and Chery plum (Prunus divaricata subsp. divaricata) were investigated.  The leaves of plants were extracted successively 
with petroleum ether, dichloromethane, methanol and distilled water in a Soxhlet apparatus. The antibacterial effects of these 
extracts were tested by a disk diffusion method using gram positive bacteria (Staphylococcus aureus NRRL B-767, Entero-
coccus faecalis ATCC 29212, Bacillus subtilis NRS-744, Listeria monocytogenes ATCC 7644) and gram negative bacteria 
(Escherichia coli ATCC 25922, Salmonella typhimurium NRRL B-4420, Klebsiella pneumonia ATCC 700603). Extracts from 
both plants showed similar potencies against all tested microorganisms. The results show that the dichloromethane extract of 
C. colurna had the highest antimicrobial activity against S. typhimurium. In additionally, petroleum ether extract of P. divari-
cata subsp. divaricata had highest antimicrobial activity against E. faecalis. The present work demonstrates that C. colurna 
and P. divaricata subsp. divaricata might be a natural source of bioactive compounds that can be promoting human health and 
reducing disease risks.
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Introduction

Nowadays, there is growing interest in discovering natural 
antimicrobial compounds that might be used as alternatives 
to the chemical preservatives used in food industry, and to 
antibiotics, thus decreasing their use, and lowering the prob-
ability of the occurrence of human resistance to these chemi-
cals. Many studies have therefore focused on the antimicro-
bial agents and properties of plant-derived active principles, 
which have been used for some time in traditional medicine 
to overcome infections (Ramalhosa et al., 2011). 

Hazel is the common name for the flowering plant genus 
Corylus, usually placed in the Betulaceae family, although 
some botanists consider it a separate family, Corylaceae. 
The genus Corylus comprises about 15 species, including 
the European Corylus avellana L., the common commer-

cially grown hazelnut. It is a monoecious species, growing 
as shrubs or small trees, usually 2-5 m high (Contini et al., 
2011). Nuts have been shown to contain substances such as 
tocopherols and polyphenols that significantly reduce the risk 
of coronary heart disease, some types of cancer, and several 
other diseases and physiological conditions and syndromes 
(Richardson, 1997; Yurttas et al., 2000). As far as we know, 
only two studies regarding determination of the hazelnut’s an-
timicrobial potential have been carried out; one with hazelnut 
kernels (Oliveira et al., 2008), and one with leaves (Oliveira et 
al., 2007), and involving three cultivars: M. Bollwiller, Fertile 
de Coutard, and Daviana.

The Turkish tree hazel (Corylus colurna L.) is one of the 
wild species with in the genus Corylus. It grows in a tree form 
and can reach a height of 15–30 m with a trunk diameter up 
to 1 m (Ansin and Ozkan, 1997; Mitroviç et al., 1997, 2001). It 
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occurs naturally in mixed temperate forests of Romania, the 
Balkans, northern Turkey, Transcaucasia, and northern Iran 
(Thompson et al., 1996). C. colurna, however, is not under cul-
tivation as European hazelnut, in Serbia and Turkey, nuts of 
this species are collected and sold, eaten as a snack, or used by 
the confectionary industry in candies, chocolates, and sweets 
due to their small size (Mitroviç et al., 1997). Although Turk-
ish tree hazel nuts are consumed and traded, there are limited 
reports of its nuts and their chemical composition, which are 
generally limited to protein and oil content. C. colurna used in 
this study is the first record for the Uşak region. 

Species of the genus Prunus L. are distributed in the north-
ern hemisphere. Most of the species occur in semiarid climats. 
Cultivated species of the genus are found under varying eco-
logical conditions (Dönmez and Yıldırımlı, 2000). P. divari-
cata shows variations in its fruit colour and shape. Kovalev 
(1939) has divided the species into eleven ecotypes accord-
ing to their morphological characters and ecological prefer-
ence. There are different treatments on the P. divaricata and 
other names of this species, recently, the names P. cerasifera 
Ehrend. and P. divaricata (Ledeb.) Browicz (1996) proposes 
Schneider for the cultivated forms and wild forms of the spe-
cies respectively. P. divaricata is native to the North America, 
Europe, Caucasia, Central Asia and Australia is a species of 
plum known by the common names cherry plum and my-
robalan plum. Wild types are shrubs or small trees reaching 
2-4 m, weakly thorny, young shoots and buds glabrous.

The aim of this study is to conduct an antibacterial screen-
ing study of the extracts obtained from the C. colurna and 
P. divaricata subsp. divaricata. This is the first study on the 
antibacterial effect of these species.

Materials and Methods

Plant materials
Naturally growing P. divaricata subsp. divaricata and C. 

colurna plants were collected at the flowering stage in March – 
June 2010 from Uşak regions of Turkey. A voucher specimens 
of the plants were collected and taxonomically identified by Dr. 
Mehtap Dönmez ŞAHİN at the Faculty of Education, the Uni-
versity of Uşak. These voucher specimens have been deposited 
at the Herbarium of the Department of Biology, University of 
Uşak, Turkey. The plant was identified immediately after col-
lection and air-dried at room temperature for later analysis.

Preparation of the organic extracts
The air-dried and powdered leaves of P. divaricata subsp. 

divaricata and C. colurna were extracted successively with 
petroleum ether, dichloromethane, methanol and distilled 
water in a Soxhlet apparatus until the last portion of the ex-

tract became colourless. Solvents of all the extracts were re-
moved under low vacuum by using rotary evaporation. Crude 
extracts were maintained at 4°C until used. Crude extracts 
were investigated for antimicrobial activity.

Antimicrobial Activity
Microorganisms and culture conditions

Escherichia coli ATCC 25922, Enterococcus faeca-
lis ATCC 29212, Listeria monocytogenes ATCC 7644 and 
Klebsiella pneumonia ATCC 700603 were obtained from the 
American Type Culture Collection. Staphylococcus aureus 
NRRL B-767 and Salmonella typhimurium NRRL-B 4420 
were obtained from Agricultural Research Service Culture 
Collection, USA. Bacillus subtilis NRS-744 were obtained 
from Collection of Nathan R. Smith, U.S. Department of Ag-
riculture, Washington, D.C., USA.  

The above mentioned bacteria were cultured in Nutrient 
Broth (NB) (Difco) at 37±0.1°C. Inocula were prepared by 
adjusting the turbidity of the medium to match the 0.5 Mc-
farland Standard Dilutions of this suspension in 0.1% pep-
tone (w/v) solution in sterile water were inoculated on NB, to 
check the viability of the preparation. The cultures of bacte-
ria were maintained in Nutrient Agar (NA) (Difco) slants, in 
the dark at 4°C during the study. 

Antimicrobial Assays
The antimicrobial activity was assayed by the disc diffu-

sion method using bacterial cell suspensions whose concen-
tration was equilibrated to a 0.5 McFarland standard (Collins, 
1995; Murray et al., 1995). One hundred microliters of each 
bacterial suspension was spread on a Mueller-Hinton agar 
plate. 0.005 gr crude extracts were dissolved in 1 ml DMSO, 
under aseptic conditions empty sterilized paper discs (What-
man no.5, 6 mm dia) were impregnated with 50 µL of each 
extracts. The discs were allowed to dry and then placed on 
the inoculated agar. The plates were incubated at the appro-
priate temperature and time for microorganisms. 

Paper disc moistened with aqueous DMSO was placed on 
the seeded petri plate as a vehicle control. A standard disc 
containing ciprofloxacin (25 μg/disc), chloramphenicol (30 μg/
disc), eritromycin (15 μg/disc), penicillin (10μg/disc) and ami-
kacin (10 μg/disc) were used as positive controls.  At the end 
of incubation periods, diameters of no-growth zones around 
the discs were measured to the nearest 0.1 mm using vernier 
calipers. The experiment was performed in triplicate. 

Results

Antimicrobial activity of different solvent extracts of P. 
divaricata subsp. divaricata and C. colurna has been evalu-
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ated in vitro against four Gram-positive bacteria and three 
Gram- negative bacteria (Table 1) which are known to cause 
infections in humans. 

All extracts used in this study showed antimicrobial ef-
fect against all gram positive and gram-negative bacteria 
with 7-11 mm inhibition zones. Dichloromethane extract of 
P. divaricata had an inhibitory effect against S. aureus with 
7 mm and E. coli with 8 mm, respectively. In this study, pe-
troleum ether extract of P. divaricata had shown the high-
est antimicrobial activity with 11 mm inhibition zone against 
gram-positive E. faecalis. In addition, this extract had an-
timicrobial effect to S. aureus and L. monocytogenes with 
7 mm, and to E. coli and S. typhimirium with 8mm zone 
diameters. Gram-negative bacteria (E. coli and K. pneumo-
nia) were found more sensitive than gram-positive bacteria 
against P. divaricata metanol extract. This extract had anti-
microbial effect against E. coli with 9 mm inhibition zone, 
while had antimicrobial effect against K. pneumoniae with 8 
mm inhibition zone. 

The dichloromethane extract in C. colurna extracts was 
found the highest antimicrobial effect against tested bacteria. 
This extract was showed antimicrobial effect against E. faeca-
lis with 9 mm inhibition zone. In addition, other gram-posi-
tive bacteria were measured as the effect of 8 mm inhibition 
zones. The highest inhibition zone obtained from study against 
gram-negative bacteria belongs to dichloromethane extract of 
C. colurna with 11 mm. This inhibition zone was measured 
against S. typhimirium. Distilled water extract of C. colurna 
had effect only E. faecalis with 9 mm inhibition zone.

In this study, the highest antimicrobial activity against 
gram-positive bacteria showed petroleum ether extract of P. 
divaricata subsp. divaricata, while the highest antimicrobial 
activity against gram-negative bacteria have showed dichlo-
romethane extract of C. colurna.

Discussion

No studies on antimicrobial activities of extracts of P. di-
varicata subsp. divaricata and C. colurna have been found in 
the literature concerned, although extracts belonging to the 
three cultivars (M. Bollwiller, Fertile de Coutard and Davi-
ana) of the genus Corylus had an antimicrobial activity was 
reported in two studies (Oliveira et al., 2008; Oliveira et al., 
2007). In both studies, the hazelnut kernels and leaves showed 
different antimicrobial activities. Oliveira et al. (2007) re-
ported that the hazelleaf extracts presented high antimicro-
bial activity to gram positive bacteria (MIC 0.1 mg/ml for  
B. cereus and S. aureus and 1 mg/ml for B. subtilis). In the 
same study, a very low effect against gram negative bacteria 
and the fungi have been reported. Oliveira et al. (2008) in Ta
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other study with aqueous extracts of hazelnut kernels report-
ed high antimicrobial activity was only found against gram 
positive bacteria; namely, B.cereus, B.subtilis and S. aureus. 
On the contrary, gram-negative test bacteria and fungi were 
found to be resistant to tested extracts at all the assayed con-
centrations. Our results showed that extracts of C. colurna 
effective against gram-negative bacteria. Especially dichlo-
romethane extract was found effective against S. typhimir-
ium. For this reason, these results are not compatible with 
our results. Orhan et al. (2011) investigated the antimicro-
bial activity of C. avellana oil and their results showed that 
E. coli was inhibited by 4 µg/ml concentration; S. aureus 
and E. faecalis by 8 µg/ml concentration of C. avellana oil. 
In another study (Amarowicz et al., 2008) reported antimi-
crobial activity from tannins. According to this study, 125-
500 µg/ml tannin concentrations obtained from C.avellana 
measured as inhibition concentration for tested bacteria. In 
this study, to E. coli and L. monocytogenes 125 µg/ml, to 
S. aureus 250 µg/ml and to S. typhimirium 500 µg/ml were 
reported as the MIC value. These results may be important 
to show the different antimicrobial activities of different spe-
cies of Corylus.

Conclusion

In conclusion, antibacterial activity results of this study 
are the first record for P. divaricata subsp. divaricata and C. 
colurna. In addition, C. colurna is the first record    for Usak 
region. Both plant species (Corylus colurna and Prunus di-
varicata subsp. divaricata) are edible and with industrial im-
portance. As a result, in which continued searching for alter-
native antibiotics in these days, the antimicrobial activity of 
Corylus colurna and Prunus divaricata subsp. divaricata is 
very important for these fruits have a lot consumed.
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