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Abstract: Specimens of Silene multifida (Adams) Rohrb. were collected in the vicinity of Yomra, Trabzon, Turkey. The fresh plants
were air-dried and chopped. This material was extracted with cold chloroform (CHCl3). The chloroform extract was dissolved in
dimethyl sulphoxide (DMSO), and, following column chromatography, 6 fractions were obtained. The serial dilutions (0.5, 1, 2, 4
and 10 mg/ml) of these fractions were prepared in 5% Tween 20. The fractions were tested for antimicrobial activity using the agar
diffusion technique against 6 bacteria, Bacillus subtilis, Staphylococcus aureus, Esherichia coli, Pseudomonas aeruginosa,
Enterobacter cloacae and Proteus vulgaris, and 1 fungus, Candida albicans. Fractions 1, 2, 3, 4, 5 and 6 of the extract of S. multifida
showed activity against all tested bacteria. Fractions 1 and 5 showed higher antifungal activity than fractions 2 and 4. On the other
hand, fractions 3 and 6 did not show any antifungal activity. 
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Silene multifida (Adams) Rohrb. Bitki Ekstraktlar›n›n Antimikrobiyal Özellikleri

Özet: Silene multifida (Adams) Rohrb. bitkisine ait numuneler Trabzon’un Yomra ilçesi civar›ndan topland›. Taze bitkiler aç›k havada
kurutuldu ve parçaland›. Bu  materyaller so¤uk kloroformla ekstre edildi. Kloroformun çeflitli fraksiyonlar› Dimetil sülfoksit (DMSO)
ile çözüldü ve 6 fraksiyon elde edildi. Fraksiyonlar›n seri dilisyonlar› (10, 4, 2, 1 ve 0,5 mg/ml) Tween 20 (%5)’de haz›rland›.
Fraksiyonlar agar diffüzyon tekni¤i kullan›larak Bacillus subtilis, Staphylococcus aureus, Esherichia coli, Pseudomonas aeruginosa,
Enterobacter cloacae ve Proteus vulgaris bakterilerine ve Candida  albicans mantar›na  karfl› test edildi. S. multifida bitkisinin
ekstraktlar›n›n 1, 2, 3, 4, 5 ve 6 numaral› fraksiyonlar› test edilen bakterilere karfl› antimikrobiyal aktivite gösterdi. 2 ve 4 numaral›
fraksiyonlarda 1 ve 5 numaral› fraksiyonlar daha yüksek antifungal etki gösterdi. Di¤er taraftan, 3 ve 6 numaral› fraksiyonlar
herhangi bir antifungal aktivite göstermediler.

Anahtar Sözcükler: Silene multifida (Adams) Rohrb., Bitki ekstrakt›, Antimikrobiyal aktivite

Introduction

There is a continuous and urgent need to discover
new antimicrobial compounds with diverse chemical
structures and novel mechanisms of action because there
has been an alarming increase in the incidence of new and
re-emerging infectious diseases. Another big concern is
the development of resistance to the antibiotics in current
clinical use (1).

Higher plants produce hundreds to thousands of
diverse chemical compounds with different biological
activities (2). Thus, they have been used in the treatment
of various human diseases for thousands of years all over
the world. Similarly, some plants have been used by rural

people in Turkey for the treatment of several diseases,
including microbial infections for emetic and
strengthening effects, and for increasing urine and
decreasing blood pressure (3). Most of the plants used
for medicinal purpose have been identified, and their uses
are well documented and described by different authors
(4-6), but the efficacy of many of these plants is yet to be
verified. Moreover, natural plant extracts have been
tested in the laboratory against bacteria and fungi.
Natural plant products yield extracts with antineoplastic,
antimicrobial, antifungal and antiviral activities (7).

The first compound with antimicrobial activity was
found in the 1930s (8). Since that period the
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development and use of these substances have increased
because of the appearance of resistant strains (9).
Attention has turned to natural antimicrobial agents in
recent years (10). There have been many investigations
on the antifungal (11), antibacterial (11), and antiviral
(12) preparations and individual compounds isolated
from natural sources.

Silene multifida (Adams) Rohrb. (Caryophyllaceae) is
an ornamental plant. The antimicrobial effect of this plant
has not been studied. In this study, we investigated the
antimicrobial activity of serial dilutions of fractions
prepared in Tween 20.

Materials and Methods

Plant collection and preparation of extracts.
Specimens of Silene multifida (Adams) Rohrb. plants
were collected in the vicinity of Yomra, Trabzon,
northern Turkey, in June 1997. The specimens were
identified using the Flora of Turkey (13).  

Flash column chromatography was performed on
silica gel 60 (230-400 mesh), and preparative TLC was
performed with precoated silica gel F

254
(20 x 20 cm, 0.2

mm) plates (14,15). A voucher specimen has been
deposited in a deep-freeze at the Department of
Chemistry, Karadeniz Technical University, Trabzon,
Turkey. The fresh plants (1200 g) were air-dried and
chopped. These materials (110 g) were extracted with
cold chloroform (CHCl3) (0.2 l, 7 days). The CHCl

3
extract

was filtered and concentrated on a rotary evaporator in
vacuo at 30 °C until dryness.  The obtained crude mixture
(2.1 g) was dissolved in chloroform-methanol (CHCl

3
-

CH
3
OH) (2:1) and then chromatographed on a Kiesel gel

60 (60 g, 230-400 mesh, 2 x 30 cm column) using flash
column chromatography. Elution with n-hexane (150
ml), then discontinuous gradient elution with n-hexane-
CHCl

3
(4:1, 100 ml, 4:2, 100 ml, 2:2, 100 ml, 1:4 100

ml), CHCl
3

(100 ml), CHCl
3
-CH

3
OH (4:1, 50 ml) and

finally with CH
3
OH (100 ml) gave 10 fractions (ca. 40-50

ml each). The fractions were combined after the TLC
analysis in n-hexane-CHCl

3
(0.5:0.5 ml each), with CHCl

3,
CHCl

3
-CH

3
OH (0.9:0.1) and a CH

3
OH solvent system to

give 6 fractions.   

Test organisms and culture media. The test
organisms used were Bacillus subtilis (ATCC 6633),
Staphylococcus aureus (ATCC 25923), Esherichia coli
(ATCC 25922), Pseudomonas aeruginosa (ATCC 10145),

Enterobacter cloacae (ATCC 13047), Proteus vulgaris
(ATCC 13315) and Candida  albicans (ATTC 60192). The
bacterial cultures were maintained in Mueller Hinton agar
(Merck), Candida albicans on Sabouraud Dextrose agar
(Oxoid) and Sabouraud Dextrose broth (Difco). The
concentrations of the bacterial suspensions were adjusted
to 108 cells/ml, and fungal suspension  to 107 cells/ml.

Antibacterial activity assay.  Antibacterial activity was
measured using the standard method of diffusion disc
plates on agar (16,17). In order to test antibacterial
activity, fractions 1, 2, 3, 4, 5 and 6 were dissolved in
DMSO and diluted in Tween 20 (5%). A preliminary assay
with aqueous solutions of Tween 20 up to 5% was
performed to assure that no micro-organism growth
inhibition occurred. Twenty millilitres of Mueller Hinton
Agar medium (Merck) was poured into each 12 cm Petri
dish. All bacterial strains were grown in Mueller Hinton
Broth medium (Merck) for 24 h at 37 °C. Growth was
adjusted to OD (600 nm) of 0.1 by dilution with Mueller
Hinton Broth medium (Merck). One hundred microlitres of
suspension with approximately 108 bacteria per millilitre
was placed in Petri dishes and dispersed over agar. Then
sterile paper discs (6 mm diameter) were placed on the
agar to load 20 µl of each sample (10, 4, 2, 1 and 0.5
mg/ml). For bacteria, as a positive control, ampicillin (10
mg), streptomycin (10 mg) and kanamycin (30 mg) were
used, and as negative control DMSO was used.  Inhibition
diameters were determined after incubation for 24 h at 37
°C. All tests were performed in triplicate.

Antifungal assay. C. albicans grown in Sabouraud
Dextrose Broth (Difco) for 48 h at 27 °C and Sabouraud
Dextrose Agar (Oxoid) were employed in the agar
diffusion experiments.  Fungal suspensions were adjusted
to 10

7
cells/ml as explained above. One hundred units of

nystain was used as a positive control and DMSO as a
negative control. Inhibition zones were determined after
incubation for 48 h at 27 °C. All tests were performed in
triplicate. 

Results

The results of the antibacterial and antifungal
screening of 6 fractions obtained from Silene multifida
plant are reported in the Table. Fractions obtained from
this plant were more active against bacteria than against
fungus.
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Table.  Antimicrobial effect of  Silene multifida (Adams) Rohrb. plant extracts determined  by the agar diffusion method (inhibition zone in mm).

I n h i b i t i o n  Z o n e s  ( m m )
Plant

Extracts Bacteria Fungus
(mg/ml)

B. subtilis E. coli P.aeruginosa S. aureus E. cloacae P.vulgaris C. albicans

10 13.3 14.2 14.7 15.0 12.3 14.7 14.4

4 12.5 12.5 11.2 13.3 11.8 12.5 12.3

2 10.1 10.6 11.3 11.7 10.4 10.2 12.0

1 9.7 10.5 9.5 11.0 9.3 9.3 9.0

0.5 8.3 9.4 9.5 10.3 9.0 9.6 *

10 14.6 15.7 14.4 13.9 13.4 13.6 9.4

4 12.3 11.8 12.5 12.5 11.6 11.3 8.2

2 12.2 13.2 10.3 12.1 11.4 11.7 7.5

1 11.0 10.2 10.1 11.0 9.7 11.3 *

0.5 9.1 10.0 10.3 11.3 9.3 9.1 *

10 15.8 13.1 14.1 17.3 12.4 11.8 *

4 11.4 12.3 11.5 14.6 10.3 10.5 *

2 10.1 10.7 11.0 14.3 10.0 9.0 *

1 9.5 10.3 10.3 13.2 9.7 9.1 *

0.5 9.2 9.1 9.1 10.0 9.4 8.5 *

10 14.7 13.6 24.5 24.6 14.6 13.6 7.6

4 12.3 12.2 20.4 19.5 12.2 11.3 7.2

2 10.4 10.0 19.2 17.5 10.5 10.0 *

1 10.0 9.4 17.5 16.2 9.2 9.3 *

0.5 9.5 9.2 17.3 15.0 9.0 9.1 *

10 14.3 13.3 23.4 24.4 14.2 15.3 13.4

4 13.5 11.7 22.0 21.5 12.1 12.4 10.3

2 13.2 10.0 20.2 18.3 11.0 11.2 9.0

1 12.0 9.3 15.7 15.5 9.2 10.2 8.3

0.5 10.0 9.1 14.6 14.3 9.0 9.0 *

10 14.6 12.3 23.0 23.5 12.6 13.7 *

4 13.3 10.3 17.3 18.4 11.2 10.3 *

2 10.0 10.0 16.1 16.5 10.1 10.0 *

1 9.6 10.0 14.5 13.1 9.7 9.3 *

0.5 9.5 10.0 12.3 10.1 9.3 9.1 *

nys - - - - - - 16

K 19 26 30 27 21 25 -

AM 30 17 30 20 * 24 -

S 21 24 21 20 * 24 -

Control= NYS: 100 units Nystatin. K: Kanamycin 30 µg. AMP: Ampicillin 10 µg. S: Streptomycin 10 µg.
No inhibition. The numbers are means of 3 experiments by measuring the inhibition zone.
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The fractions (1-5 and 6) were not completely
dissolved in the water. Thus none of water dissolved
fractions showed antibacterial and antifungal activity
against any of the strains tested. Fractions dissolved in
DMSO inhibited the growth of bacteria and fungus. All
fractions at concentrations higher than 0.5 mg/ml
showed antibacterial and antifungal activity. It is
important to note that fractions 4, 5 and 6 showed better
antibacterial activity on P. aeruginosa and S. aureus than
fractions 1, 2 and 3 (Table). E. cloacae was highly
resistant to ampicillin and streptomycin with 10 µg,
whereas fractions 1-5 and 6 (at all tested concentrations)
showed activity against E. cloacae. The results of the
antimicrobial tests indicate that the extract components
from S. multifida with larger inhibition zones at the same
microgram quantities as the antibiotics tested are
generally more effective than those reference
antimicrobial agents. When the multicomponent
compositions of the plant extract fractions are taken into
consideration, much better antimicrobial potentials of the
components of S. multifida species become apparent.  

Fractions 1, 2, 4 and 5 showed antifungal activity
against Candida albicans at various concentrations, while
fractions 3 and 6 were ineffective at all concentrations.

Discussion

In recent years, although technology and medicine
have developed extensively, due to decreases in natural

richness and drawbacks, some countries have made it
obligatory to use natural products for many goals. Thus,
like in other countries in the world, in Turkey too the
plants known by people are picked and used for the
treatment of various diseases.

In this study, the antimicrobial influence of the
fractions extracted from Silene multifida against bacteria
and fungus was determined. 

The antimicrobial activity of extracts of S. multifida
against bacteria was more effective than against fungus,
which is similar to the results reported by Avato et al.
(18) and Zavala et al. (19).

The use of ampicillin is no longer recommended
because of the potency of the widespread resistance to it
(20). Thus, fractions 4, 5 and 6 can be used instead of
ampicillin.

As a consequence of this study, we will try to isolate
the compounds causing the antimicrobial activity present
in S. multifida. A further study is planned to examine in
detail the properties of compounds of fractions.
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