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Abstract

In this study, antimicrobial effects of Cyclamen coum Mill,, Colchicum bornmuelleri Freyn and Colchicum
turcicum Janka extracts prepared with ethanol against B. subtilis ATCC 6633, E. faecalis ATCC 29212, E. coli
ATCC 25922, S. epidermidis ATCC 12228, S.typhimurium ATCC 14028, P. aeruginosa ATCC 27853, C. albicans
ATCC 1029 and S. aureus ATCC 29213 microorganism were investigated by using Disk Diffusion method. In
additon, DPPH scavening activities, antioxidant activities and total phenolic content were determined
with Folin-Ciocalteu method. It was determined that extracts obtained from C. coum plant showed
moderate antifungal activity on C. albicans. It has been determined that aerial extracts of C. bornmuelleri
and C. turcicum plants have antibacterial effects on E. faecalis. These extracts did not showed antibacterial
activty on other test microorganisms.The highest and lowest antioxidant activity results (ICso values)
obtained from the extracts were determined as Colchicum turcicum aerial parts 14.2 ug/mL, Colchicum
bornmuelleri aerial parts 768,65 pg/mL. When the extracts used in this study were compared with the
standart antioxidant ascorbic acid, it was found that the aboveground extracts of C. bornmuelleri and C.
turcicum showed high antioxidant activity. The total amounts of phenolic substances was determined as
191,85 mg GA/100 g in the extracts obtained from the aerial part of the C. bornmuelleri plant.
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1. Introduction have  antimicrobial and  antioxidant
properties due to the alkaloids, tannins,
flavonoids, phenolic compounds and fatty
acids they contain (Incecayir et. al., 2019).
These compounds have mechanisms of
action, such as scavenging free radicals,
chelating metal, reducing or inhibiting
reactive oxygen generation. In addition, they
prevent the formation of free radicals with
the aromatic rings they contain (Coban and
Batir, 2010).

Geophytes are bulbous, tuberous and
rhizome plants whose stems can store
nutrients by differentiating under the
ground. These plants are spread around the
world in regions where the Mediterranean
climate prevails, with warm and humid
winters and hot and dry summers
(Tanriverdi, 2019). In addition to being used
as an ornamental plant with its beautiful
leaves and flowers, it has also been widely
used medicinally and  aromatically.

Medicinal aromatic plants are known to Cylamen coum, which is a geophyte plant

species, has flattened spherical tubers that
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are usually smaller than 3.5 cm (Davis,
1984). This plant is known with local names
such as ground nut and pork apple in
Anatolia (Giiner, 2012). It is frequently
preferred as an ornamental plant with its
heart-shaped leaves and pink flowers. Apart
from its use as an ornamental plant, it is also
used in the pharmaceutical and chemical
industry due to its secondary metabolites
such as coumoside, cyclominorin,
deglucocyclamine, cyclacumin, mirabilin
lacton, cyclamiretin and cyclamigenin (Calis
et. al, 1997; Yayl et. al., 1998; Bokov et. Al,
2020). Although the Colchicum genus is
more common in the Northern Hemisphere,
especially in the Mediterranean Region, it
spreads to the North of Europe, North Africa
and the Himalayas (Diisen, 2005). Some of
the Colchicum species bloom in the spring,
while others bloom in the fall. Fall-blooming
species usually have larger bulbs and seeds
than spring-blooming varieties. Colchicum,
one of the natural geophytes of Anatolia, is
frequently used both as an ornamental plant
and as a medicinal plant with various
alkaloids it contains. Colchicum species are
given local names such as Bitterberry,
Belladonna, Orchid Flower, Lycophor and
Tarhan Flower (Diisen, 2005).

Colchicine, which is the best known of the
alkaloids obtained from the Colchicum plant,
is used as a drug of choice in the treatment
of Gout Disease, Familial Mediterranean
Fever, Behcet's Disease because it has anti-
inflammatory properties and is known to
have antitumor properties (Akbulut, 2009;
Brossi, 1990). Anticholinesterase,
isoquinoline alkaloids and phenolic acids
such as coumaric acid, ferulic acid, kaffeic
acid, vanillic acid, 2-hydroxybenzoic acid
have been isolated from different Colchicum
species (Azadbakht et. al., 2020).

In this study, the antimicrobial activities of
ethanolic extracts prepared using bulb,
leaves and flowers of Cyclamen coum species
and corm and aerial parts of Colchicum

turcicum and Colchicum bornmuelleri were
investigated against test microorganisms by
disk diffusion method. In addition, it was
aimed to determine the antioxidant
activities and total phenolic contents of the
extracts obtained by DPPH scavenging
method.

2. Material and Methods

2.1. Material: Cyclamen coum Mill. and
Colchicum turcicum Janka species used in
this study were collected from the under
forest vegetation of Cilekli village (Sakarya).
Colchicum bornmuelleri Freyn species was
collected from the Tuzla Village
(Sakarya)(see Fig. 1 ). The plants were
washed and left to dry in the shade at room
temperature for seven days.

Figure 1. A: Cyclamen coum, B: Colchicum
turcicum, C: Colchicum bornmuelleri

All the chemicals and reagents (Ethanol,
Methanol, Gallic Acid, Ascorbic Acid, Folin-
Ciocalteu, 2,2-diphenyl-1-picrylhydrazyl
(DPPH), Triptic Soy Broth, Mueller Hinton
Agar (MH Agar ) and Sodium Carbonate)
used in the study were of the analytical
grades and obtained from SIGMA company
Germany.

2.2. Preparation of extracts: All the milled
plant parts were placed in screw-capped
glass bottles to be 100 g and 100 ml of
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ethanol was added on them. These blends
were mixed in a magnetic stirrer for 72
hours. A rotary evaporator was used at 40-
45 °C to remove plant extracts from the
solutions. For  antimicrobial activity
experiments 6400 pg/disk and for
antioxidant activity and total phenolic
content 1000 ug/mL ethanol extract stocks
were prepared.

2.3. Disc diffusion method: All the strains
of bacteria used in this study were
purchased from Microbiology Research
Laboratory of Sakarya University. To
determine the antimicrobial activities of the
extracts Disk Diffusion Method was used. 15
uL of the plant extracts prepared were taken
and absorbed into sterile empty discs. The
discs were allowed to dry for 2 hours at
room temperature in the dark. 0,5 Mcfarland
density suspension was prepared with
previously activated microorganisms by
using a densitometer. Inoculation was
carried out in a sterile environment with a
swab from prepared microorganism
suspensions to MHA media. The discs
impregnated with plant extract were left on
the planted MHA medium with forceps and
incubated at 37 °C for 24 hours. Ethanol
impregnated discs were used as negative
control, and Gentamicin loaded discs were
used as positive control. After 24 hours, the
antibacterial effect of plant extracts against
microorganisms was evaluated by
measuring the inhibition zone diameters
around the disc using a digital caliper.

2.4. Antioxidant activity: The 2,2-diphenyl-
1-picrylhydrazyl (DPPH) radical scavenging
activity was evaluated according to the Blois
(1958) method with minor modifications.
Briefly, 1 mL of ethanolic extracts prepared
in different concentrations was taken and 1
mL of 0.04 % solution of DPPH radical in
ethanol was added on it. After mixing with
vortex, it was kept at room temperature in
the dark for 30 minutes and absorbances
were recorded at 517 nm in the

spectrophotometer. For the control, 1 mL of
DPHH was added to 1 mL of ethanol
solution. The percentage of DPPH
scavenging activity of the extract was
calculated using the following equation:

%DPPH radical scavenging = [(control
absorbance- extract absorbance)/control
absorbance] x 100

2.5. Total phenolic content: Total amount
of phenolic content was determined by
making minor changes in the Folin-Ciocalteu
method of Singleton and Rossi (1965). 100
uL of the prepared extract was taken, 200 pL
of 50% Folin-Ciocalteu reagent was added
and left for 2 minutes. 1 mL of 2% sodium
carbonate solution was added and the
absorbance was read at 76 nm after one
hour of incubation at room temperature in
the dark. The total phenolic content was
determined in mg / 100 g using Gallic Acid
Standard.

2. Results and Discussion

The emergence of multidrug resistance in
human and animal to pathogenic bacteria, as
well as the undesirable side effects of some
antibiotics, has increased interest in
researching new antimicrobial drugs of
plant origin. Traditionally used herbs
produce a variety of compounds with known
therapeutic properties. Plant-derived
antimicrobial compounds can be formed in
the branches, roots, leaves, bark, flowers or
fruits of the plants (Ahmad and Beg, 2001;
Albayrak and Kaya, 2019; De zoysa et. al,,
2019). Considering the great potential of
plants that are sources of antimicrobial
drugs, this study will make significant
contributions to the literature. In our study,
the antimicrobial activities of extracts
obtained from Cyclamen coum bulb, leaf and
flower parts, Colchicum bornmuelleri and
Colchicum turcicum from corm and aerials
parts were evaluated, and the results are
given in Table 1.
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Table 1. Antimicrobial activity of extracts used in the study on test microorganisms

Samples Test microorganism (Inhibision zone diameters, mmz#SD)
(6400 pg/disk) Bs  Ec Ef Se Sa St Ca
C. turcicum Aerial parts 0 0 16.5+0.3 0 0 0 -
Corm 0 7+0.3 0 0 0 0 -
.. i Aerial parts 0 0 10.5x0.8 0 0 0 -
C. bornmiielleri Corm 0 7+0.7 0 0 0 0 )
Bulb 0 0 8 0 0 0 8+1.0
C. coum Leaf 0 0 0 0 0 0 0
Flower 0 0 0 0 0 0 11+0.3
P. control Gc 17 19 20 21 20 21 -
Amp - - - - - - 16
N. control Etanol 0 0 0 0 0 0 0

Ec: Escherichia coli, Se: Staphylococcus epidermidis, Ef: Enterococcus faecalis, Ca: Candida albicans, Bs: Bacillus subtilis, Sa: Staphylococcus
aureus, St: Salmonella typhimurium, Gc: Gentamicin, Amp: Amphotericin B, - no tested.

The results revealed that aerial part extracts
of both Colchicum species had moderate
antibacterial effect against E. faecalis
bacteria. Aerial extracts of C. turcicum and C.
bornmuelleri  species did not show
antibacterial activity against other test
microorganisms. The aerial extracts of the
same plant species had showed a low level of
antimicrobial effect against E. coli bacteria
only.

The study revealed that the ethanolic extract
prepared using all parts of Colchicum
balaense plant created an inhibition zone
diameter of 10 mm on S. aureus, 8 mm on E.
faecalis and 9 mm on E. coli. (Mammadov et.
al,, 2009). In our study, it was observed that
extracts obtained from the corm parts of
Colchicum species formed 7 mm on E. coli
and the extracts obtained from the aerial
parts formed 10.5 mm and 16.5 mm
inhibition zone diameters on E. faecalis. The
difference between the studies may be due
to the different plant species, as well as the
place where the plants are collected, extract
preparation methods, and the use of
different plant parts while preparing the
extract. As similar as our study, Hanif et al.
(2010) reported that extracts obtained from
Colchicum autumnale L. species did not show
antimicrobial activity on B. subtilis bacteria.
Tirker and Usta (2008) reported that
aqueous extracts of Cyclamen coum leaves
did not show antibacterial effects on E. coli,

P. aeruginosa, S. epidermidis and S. aureus. In
our study, it was determined that Cyclamen

coum leaf extracts did not show
antimicrobial  activity on the test
microorganisms used.

Semerci et al. (2019) reported that

methanolic extracts of Cyclamen coum
flowers created an inhibition zone diameter
of 9.5 mm on C. albicans. Similarly, it was
observed that ethanol flower extracts
created an inhibition zone diameter of 11
mm on C. albicans. Low antimicrobial
activity does not mean that the plant does
not contain bioactive compounds or that the
plant has no activity against
microorganisms. The fact that the extracts
contain insufficient amounts of active
ingredient to show antimicrobial activity can
also cause negative results. Medicinal plants
are generally rich in flavonoids, tannins,
coumarins, lignans and phenolic compounds.
The antioxidant properties of polyphenols
are due to their redox properties such as
being a reducing agent and hydrogen donor,
acting as a metal chelator, and binding
reactive oxygen. Polyphenolics exhibit a
wide variety of biological effects such as
antibacterial, antiviral, anti-inflammatory,
antiallergic, anticarcinogenic (Piluzza and
Bullitta, 2011; Ben Yakoub et. al,, 2018). In
this study, it was determined that aerial part
extracts of Colchicum species have higher
antioxidant activity and total phenolic
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content (Table 2). The highest antioxidant
activity was found in the extract prepared
from the aerial part of the Colchicum
turcicum plant. The lowest antioxidant

activity was observed in the extracts
obtained from the corm parts of Colchicum
bornmuelleri plant.

Table 2. Antioxidant activities and total phenolic contents of the extracts

Samples TPC(mgGA/100g)+SD ICso ng/mL(£SD)
C. bornmuelleri aerial parts 191.85+1.2 23.78+2.6

C. bornmuelleri corm 17.76+0.6 768.65+1.0
C. turcicum aerial parts 162.2+2.5 14.2+3.0

C. turcicum corm 13.3¢1.3 530.92+5.9
C. coum bulb 43.41x0.2 145.1541.1
C. coum leaf 46.4x0.8 151.68+1.9
Ascorbic acid i 3.6:0.1

Kili¢c et al. (2014) calculated the ICso values
of water and acetone extracts obtained from
the root and stem parts of the Colchicum
turcicum plant as 29.98 pg/mL and 45.74
ug/mL, respectively. In the same study, the
total phenolic content of the extract
prepared with water was 0.454 mg/g, and
the total phenolic content of the extract
prepared with acetone was 2.172 mg/g. In
our study, the ICso value of the aerial extract
prepared with ethanol was calculated as
530.92 pg/mL and the total phenolic value
was calculated as 13.3 mg GA/100 g. The
differences between these studies may vary
according to the place where the plant is
collected, the solutions used in the extract
preparation and the plant parts used.
Mammadov et al. (2009) examined the
antioxidant activities of extracts obtained
from the corm and aerial parts of the
Colchicum  balaense plant by using
percentage of DPPH scavenging ratio. At the
end of the study, it was reported that the
extracts obtained from the aerial parts of the
C. balaense plant showed higher antioxidant
activity. In another study, the scavenging
rate of the ethanolic corm extracts prepared
from Colchicum autumnale plant was 34%
and the scavenging rate of flower extracts

was 52% (Suica-Bungez et al., 2017). Similar
to the literature data our study revealed that
the aerial parts of Colchicum species show
higher antioxidant activity compared to the
corm parts.

Jaradat et al. (2017) calculated the IC50
value as 31 pg/mL and the total phenolic
content amount as 32.7 mg GA/100 g in the
methanol extracts they obtained using the
aerial parts of the Cyclamen coum plant. In
this study, ICso value of Cyclamen coum plant
leaf extracts prepared with ethanol was
calculated as 151.68 pg/mL and total
phenolic content amount as 46.4 mg GA/100
g. While the total amount of phenolic matter
was similar in those two studies, it was
observed that there were differences in
DPPH scavenging activity which could be
linked with differences in the used plant
parts and type of the extracting agent.

4. Conclusions

The study revealed that the aerial parts of

Colchicum turcicum and Colchicum
bornmuelleri  species  showed  higher
antioxidant activity compared to the

ascorbic acid as the standard antioxidant. It
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is thought that these herbs can be used in a
wide variety of fields such as the
pharmaceutical industry, food supplements
and food preservatives as potential sources
of antioxidants. Although it is seen that the
plants used in the study do not have high
antimicrobial activity, we think that it is
important to clarify the chemical structures
by purifying the contents of bioactive
substances with different solutions.
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