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Abstract

In the present study, the antimicrobial activities of methanol extracts obtained from the flowers of Muscari
neglectum, Punica granatum, Tussilago farfara, Taraxacum officinale, Wisteria sinensis, Syringa vulgaris,
Cyclamen coum, Chaenomeles speciosa, Ornithogalum umbellatum, Allium siculum, Viburnum tinus and
Eryngium bithynicum were evaluated. The flower extracts with methanol were prepared in soxhlet device.
The evaluation process of the antimicrobial activities was performed using the disc diffusion method. The
highest antimicrobial activity has been detected at the strain of S. aureus. The detected inhibition zone
diameters of the flower extracts were evaluated to be 15.5 mm for V. tinus, 15 mm for E. bithynicum and
14.5 mm for P. granatum. It has also been found that the flower extracts of C. coum and M. neglectum only
effect the C. albicans strain. The flowers of P. granatum has been found to be effective on all the test
microorganisms. The extracts obtained from W. sinensis, T. farfara, T. officinale and 0. umbellatum have no
antimicrobial effect on any test microorganisms. It was found that 7 of the 12 plant species used in the study
showed antimicrobial activity. In our study, it was observed that the extracts obtained from flowers were
also effective in inhibiting microorganisms. To our knowledge, this is the first study to elucidate the
antimicrobial activity of E. bithynicum, V. tinus and A. siculum’s flowers and our results how that the flowers
of these species have the potential that can be used as antimicrobial natural sources.
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1. Introduction

Two hundred years of modern chemistry and biology have described the role of primary
metabolites of plant on basic life functions such as cell division and growth, respiration,
storage, and reproduction. The concept of secondary metabolite was first defined by
Kossel as the opposite of primary metabolites (Bourgaud et al, 2001). Secondary
metabolites play a significant role in the survival of the plantin its environment. Pigments
and aromatic compounds give color and smell to reproductive organs and fruits, thus
attracting pollinators and facilitating the distribution of seeds by animals. Human has
greatly benefited from plants and their secondary metabolites. Essential oils have an
important role througout the people’s life. These oils are complex mixtures of
hydrocarbons and oxygenated hydrocarbons originating from the isoprenoid pathways,
which are presenting in monoterpenes and sesquiterpenes. Essential oils are produced
and secreted by glandular trichomes, specialized secretory tissues diffused onto the
surface of the flowers and the leaves of the plant (Verpoorte et al., 2002; Sharifi-Rad, et
al,, 2017). Owing to their appearance and secondary metabolites, plant flowers are used
in medicine, food and garnish in many parts of the world (Pavithra et al., 2013). Especially,
flowers of medicinal plants are a subject of interest due to their medicinal properties and
their potential for antimicrobial activity (Hsu et al., 2010). There is a constant and urgent
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need to discover new antimicrobial compounds with different chemical structures and
novel mechanisms of action since there exist a great emergence of infectious diseases,
repetition and increase of resistant strains (Rojas et al., 2003). The initial screening tests
for plants with antibacterial activity are of importance in determining the complete
antibacterial effects of plant extracts or isolated compounds that can be measured
(Sharma et al,, 2017).

The aim of this study was to determine the antimicrobial effect of methanolic extracts
obtained from 12 different flowers on test microorganisms.

2. Material and Methods

Plant Materials: Allium sicilum was obtained from Atatiirk Horticultural Central Research
Institute, Yalova, Turkey. Other plants were obtained from Esentepe Campus and its
peripheral (Sakarya, Turkey) in 2018. Latin and Turkish names of the plants used in the
study are given in Table 1 (Gliner, 2012). The microorganism strains used in this study
were Staphylococcus epidermidis ATCC 12228, Bacillus subtilis ATCC 6633, Pseudomanas
aeruginosa ATCC 27853, Staphylococcus aureus ATCC 29213, Salmonella typhimurium
ATCC 14028, Escherichia coli ATCC 8739, Enterecoccus faecalis ATCC 29212 and Candida
albicans ATCC 1029. All strains were provided from Microorganism Culture Collection of
Sakarya University, Sakarya, Turkey.

Table 1. Plants used in the current study

Family Name Plant Scientific Name Plant Turkish Name
Adoxaceae Viburnum tinus L. Kar topu
Apiaceae Eryngium bithynicum Boiss. Cakir otu
Asparagaceae Muscari neglectum Guss. ex Ten. Arapiizimu
Asparagaceae Ornithogalum umbellatum L. Sunbala
Asteraceae Tussilago farfara L. Oksiiriik otu
Asteraceae Taraxacum officinale F.G.Wigg Karahindiba
Fabaceae Wisteria sinensis (Sims) DC. Mor salkim
Amaryllidaceae Allium siculum Ucria Sultan sarimsagi
Lythraceae Punica granatum L. Nar

Oleaceaea Syringa vulgaris L. Leylak
Primulaceae Cyclamen coum Mill. Yer somunu
Rosaceae Chaenomeles speciosa (Sweet) Nakai  Japon ayvasi

Preparation of methanolic extracts: Ten grams of powdered flowers were placed in the
soxhlet device, with 150 mL of methanol, and subjected to 8 hours of extraction. The
solvents in the extracts were evaporated by using rotary evaporator (Heidolph) under
vacuum at 45°C for 15 minutes and the dried extracts were used for all investigations. The

extract concentrations were adjusted by adding methanol to each extract at the doses of
6400 pg/disc.

Disc diffusion method: The screening of methanolic extracts for the antimicrobial activity
was performed by disc diffusion method. To obtain microbial cultures, the test
microorganisms were inoculated at Tryptic Soy Broth (Merck) and incubated at 37°C for
24 hours. The overnight cultures were utilized to prepare the microorganisms’
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suspensions which were adjusted to 0.5 McFarland by using a densitometer. The prepared
microorganism suspension was implanted at the Mueller Hinton agar by using a swab.
The sterile discs (6 mm in diameter) were impregnated with the 10 pL of prepared
extracts. The impregnated discs were slightly placed to the inoculated Mueller Hinton
Agar. They were then incubated 37°C for 24 h. Methanol-impregnated discs were used as
negative controls and the commercial antibiotic discs (Gentamicin and Amphotericin)
were used as positive ones. At the end of the incubation, the inhibition zone diameters
were measured and averaged.

3. Results and Discussion

In the present study, the antimicrobial activity of the plant flowers against B. subtilis ATCC
6633, E. coli ATCC 8739, E. faecalis ATCC 29212, S. aureus ATCC 29213, S. epidermidis
ATCC 12228, S. typhimurium ATCC 14028, P. aeruginosa ATCC 9027, C. albicans ATCC
1029 were determined. The antimicrobial activity results are given in the Table 2. It has
been observed that the methanolic flower extracts of S. vulgaris, T. farfara, T. officinal, W.
sinensis and O. umbellatum have no effect on the test microorganisms. The inhibition zone
diameter has been evaluated to be 15.5 mm for V. tinus, 15 mm for E. bithynicum, 14.5
mm for P. granatum, 9.5 mm for A. siculum and 8 mm for C. speciosa, respectively.

Table 2. Antimicrobial activity results of flowers extracts

Extract Inhibition Zone Diameter (mm)(SD%)

(ng/disc) Ec Se Bs Sa Ef St Pa Ca
A. siculum 0 9.5+0.7 80 9.5+0.3 0 0 0 11+0
C. coum 0 0 0 0 0 0 0 9.5+0.7
C. speciosa 0 0 0 8+0 0 0 0 0
E. bithynicum 0 9.5+0.7 11+0 15+1.0 0 0 0 0
M. neglectum 0 0 0 0 0 0 0 11+0
0. umbellatum 0 0 0 0 0 0 0 0
P. granatum 11.5+0.7 12.5+0.7 11+0 14.5+0.5 12+0 10.6+0.8 12+0.2 14+0.2
S. vulgaris 0 0 0 0 0 0 0 0
T. farfara 0 0 0 0 0 0 0 0
T. officinale 0 0 0 0 0 0 0 0
V. tinus 10+0 11.3+0.4 11+0 15.5+0.7 0 0 0 0
W. sinensis 0 0 0 0 0 0 0 0
Gentamicin 19 21 17 20 20 21 22 nt
Amphotericin nt nt nt nt nt nt nt 16

nt-not tested, Ec-Escherichia coli, Se-Staphylococcus epidermidis, Bs-Bacillus subtilis, Sa-Staphylococcus aureus, Ef-Enterecoccus faecalis,
St-Salmonella typhimurium, Ps-Pseudomanas aeruginosa, Ca-Candida albicans

It has been determined that the flowers of P. granatum is effected on all test
microorganisms. The flower extract of V. tinus produces 10 mm of zone diameter on E.
coli, whereas it produces the zone diameters of 11.3 mm, 11mm and 15.5 mm for S.
epidermidis, B. subtilis and S. aureus, respectively. The flower extracts of M. neglectum and
C. coum are found to be effective only on C. albicans, producing the zone diameter of 11
mm. Even though the flowers of the plants are of importance, there are small amount of
researches throughout the world since the duration of the blooming of the flowers is
limited in time. However, especially in Indian medicine, the flowers are very crucial part
especially in the phytotherapy applications in daily, seasonal and cultural activities. There
are various studies showing the fact that the flowers show antibacterial and antifungal
activities in the literature (Mlcek and Rop, 2011; Jeeva et al,, 2011; Ammar et al., 2012).
Antimicrobial activity of 12 plants of flowers has been evaluated in vitro against 7
bacterial and one fungus species.
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The flower of P. granatum shows a wide effect on the test microorganisms. In a study
made by Mahboubi et al. (2010) the fractions obtained from the flowers of P. granatum L.
var. pleniflora have antimicrobal activity on E. coli, S. aureus, S. dysantriae, and B. cereus
strains. There are several studies on the antimicrobial activites of the plant P. granatum’
pericarp, fruit and leaf parts (Dahham et al.,, 2010; Tung et al., 2013), though there is less
studies on the leaf part. Therefore, to our knowledge, the results obtained from this study
will contribute to the literature. Various parts of Viburnum sp (especially the fruit part)
display antimicrobial activity (Hizlisoy 2009; Cesoniene et al., 2014; Arslan et al.,, 2018).
There seems to be there is no any study on the flower part of Viburnum tinus for their
antimicrobial activity. In the current study, we have shown that the flower of V. tinus has
antibacterial activity on E. coli, S. epidermidis, B. subtilis and S. aureus bacteria. It has also
been concluded from the study S. aureus are more sensitive to Viburnum extract than the
other microorganisms.

While it has been known that the methanolic extract of the aerial part of E. campestre L.
plant is only effective on P. aeruginasa, its ethanolic extract produces an inhibition zone
of the diameter of 11.3 mm, 28.6 mm and 20 mm on S. epidermidis, E. coli, and P.
aeruginosa, respectively (Usta et al., 2014). In our study we have measured the inhibition
zone diameter for the flower extracts of the E. bithynicum as 15 mm, 8.5 mm and 11 mm
for S. aureus, B. subtilis and S. epidermidis, respectively. Tiirker and Usta (2008) have
found that the flower extract of T. farfara produces an inhibiton zone diameter of 8.8 mm
on S. aureus. In another study the leaf extract of T. farfara is said to produce inhibition
zone diameters of 10 mm, 12 mm and 10 mm on E. coli, S. aureus and C. albicans,
respecitvely (Diilger and Goniiz, 2004). It has been shown that the methanolic extact of T.
farfara used in this study has not showed any antimicrobial effect. In general, it can be
concluded from the antimicrobial studies that the antimicrobial effect mainly depends
upon the type of plant, growing conditions, preserving conditions, the method of
extraction, the type of bacteria and the strain.

There are several studies showing that the leaves of T. officinale have antimicrobial effects
on antimicrobial researches (Ghaima Kassim et al., 2013). In this study, which is mainly
concentrated on finding the antimicrobial effects of methanolic flower extracts, we have
found that the flowers of T. officinale have no any antimicrobial effect. Ozkan- Eroglu et
al. (2018) have searched the antimicrobial activity of the essential oils produced from the
bulb and aerial part of M. neglectum (Kahramanmaras) and found that the bulb essential
oil is effective on C. albicans, whereas its aerial part has not shown any antifungal activity
on C. albicans. In the current study, we have observed that the flowers of M. neglectum has
antifungal activity on C. albicans. Xianfei et al. (2007) have studied the essential oils
obtained from the fruits of Chaenomeles speciosa and searched their antimicrobial effects
together with their fatty acids. They found that they have antimicrobial effect on S. aureus,
E. coli, P. aerugnosa and E. faecalis. In the current study, we have found that the flowers of
C. speciosa have very little antibacterial effect only on S. aureus. The discrepancies on the
results can be originated from the differences of the plant collection points and the
technique used in preparing the extracts. Tiirker and Usta (2008) have declared that the
flower extracts of C. coum have no any antibacterial effect on E. coli, P. aeruginosa, S.
epidermidis and S. auerus strains. In another work, which is parallel to our study, it has
been shown that the C. coum extracts Show an antifungal activity on C. albicans and the
origin of this activity is thought to be originated from the saponins contained within the
structure (Sajjadi et al., 2016).
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S. vulgaris and W. sinensis are preferred not only for their good odours and appearances
but also their etheric oils contained within their matrices to be used in cosmetics. In
literature, there exists no any study on the antimicrobial activities of the flowers of these
species (S. vulgaris and W. sinensis). Our study has shown us the same truth that they have
no any antimicrobial effect on the well known test microorganisms. In addition to that,
the most species of Allium have shown antimicrobial activities and these activities have
been measured to be maximum in fungi (Lazarevic et. al. 2010). In the current study, it
has been concluded that the flowers of A. sicilum is most effective on C. albicans amongst
the test microorganisms used.

4. Conclusions

There is a growing interest in using natural sources having an antimicrobial potential
rather than using the synthetic preservative substances. Therefore, we conclude here that
the 7 plant flowers out 12 have antimicrobial activity and those can be used as natural
antimicrobial sources.
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