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INTRODUCTION
The genus Tripleurospermum Sch. Bip. belongs to 
the tribe Anthemideae of the family Asteraceae 
(Compositae) and is composed of about 38 species 
distributed mainly in Europe and temperate Asia, 
with a few species also in North Africa (1). The 
genus is represented by 26 taxa at the level of spe-
cies and variety in the flora of Turkey (2). Most of 
these are distributed in the North and East Anato-
lia. Tripleurospermum species known locally papa-
tya are extensively used in Turkey as a foodstuff. 
The decoction and infusion prepared from T. parv-
iflorum (Willd.) Pobed. and T. monticolum (Boiss. & 
Huet) Bornm are used against cough and stom-
achache and as antipyretic. T. parviflorum was also 
reported to have usage against throat diseases and 
vaginitis (3). T. sevanense (Manden.) Pobed. is used 
externally for hair care in Turkey (4). Some of the 
species of Tripleurospermum have been used in Ira-
nian herbal medicine for soothing, calming, relax-
ation, as sedative and against tenseness, exhaus-
tion and stress (5). The flowers have also been 
used as a carminative, stimulant and febrifuge (6).

Tripleurospermum species contain a variety of chem-
ical compounds such as terpenes, hydrocarbons, 
steroids, oxygenated compounds, flavonoids, alco-
hols, acids and aromatic compounds (8) and have 
wide range of biological activities such as antioxi-
dant (9), anti-inflammatory, analgesic (5,10) and 
antifungal (11). Nevertheless, no report about the 
cytotoxicity of this plant is found in the literature. In 
previous study, a compilation of literature data on 
the antimicrobial activity of T. disciforme (C.A. Mey) 
Schultz Bip. methanol extract has been given (11). 

In this study the possible inhibitory activity of T. 
parviflorum extracts against various microorgan-
isms and the cytotoxicity against Brine shrimp 
were evaluated (7).

MATERIALS AND METHODS
Plant Material
T. parviflorum was collected from İzmir-Bozdağ 
in May 2007. They were identified by Prof. Dr. 
Bijen Kıvçak from Ege University, İzmir, Turkey. 
The voucher specimen (herbarium number: 1366) 
is deposited in the herbarium of the Faculty of 
Pharmacy, Ege University, İzmir, Turkey.
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Preparation of Plant Extracts
Air dried and powdered leaves of T. parviflorum (20 g) were 
extracted with n-hexane, ethanol, methanol, ethyl acetate and 
water (infusion) (1:10) at room temperature; the extracts were 
evaporated to dryness in vacuo and weighed.

Cytotoxic Studies
Cytotoxicity was studied by Brine shrimp (Artemia salina) assay 
(12). Cytotoxic activity of all extracts were compared with umbel-
liferone and colchicine as the active cytotoxic substances (13,14).

Materials
Brine shrimp was obtained from San Fransico Bay Brand Inc. 
Newark, CA94560 USA. Sea salt (Sigma-9883) were used in ac-
tivity tests. The small tank was purchased from Otsuka Phar-
maceutical Co. Ltd., (Tokyo, Japan).

Method
Cytotoxicity was evaluated by the brine shrimp lethality bioas-
say (12). The sea salt (3.8 g) was dissolved in 100 ml water and 
filtrated. Brine shrimp (Artemia salina) eggs were placed into the 
sea water and allowed to incubate for 48 h at 28oC in a small 
tank. Each extracts were tested at 1000, 100 and 10 ppm. 20 mg 
plant extract was dissolved in 2 ml of chloroform to prepare a 
stock solution of 10 mg/ml. From the stock solution, 500, 50 and 
5 μl was transferred to different vials and allowed to evaporate. 
After evaporation, 5 ml of sea salt solution was added to each 
vial to prepare concentrations corresponding to 1000, 100 and 10 
ppm. Each concentration was prepared in triplicate. Also, a vial 
including chloroform (500 ml) was prepared for control. After 
incubation, 10 brine shrimp larvae (nauplii) were introduced 
into vials containing graded concentrations (ranging from 10 to 
1000 ppm) of the test extracts. After 24 h, the number of surviv-
ing shrimps at each concentration of the extracts was counted 
and data was analyzed with Finney Computer program to de-
termine the LC50 at 95% confidence interval.

Antimicrobial Studies 
The disc diffusion method, known as the Kirby Bauer method, 
was used the determine antimicrobial activities (15–17).

24 h cultures containing 108 cfu/ml of microorganisms were 
used and diluted with sterile distilled water to obtain equiva-
lent to 0.5 Mc Farland’s standards of turbidity. 24 h cultures of 
the yeast were prepared in Saboraud Dextrose Broth to obtain 
107 cfu/ml. 40 μl of reconstituted crude extracts were absorbed 
on to the sterile 6 mm discs (Oxoid Antibacterial Suspectibility 
Blank Tests Disc) under aseptic conditions to obtain 30 μg ex-
tract/disc and dried at 50oC. Dried discs were transferred on 
to the plates containing test organisms with sterile forceps. 
Control disc contained 40 μl of sterile 10% aqueous DMSO. 
Agar plates containing bacteria were incubated at 37oC for 24 
h and those containing yeast at 27 oC for 48 h. The standard 
antibacterial agent Ceftazidime (30 μg/disc) was used as a 
positive control for bacteria and the standard antifungal agent 
Nystatin (25 μg /disc) was used as the positive control for 
yeast. All experiments were done in triplicate. 

Test Microorganisms
The following Gram (+) and Gram (-) bacteria were used for 
testing antibacterial activity: Escherichia coli ATCC 29998, Es-
cherichia coli ATCC 25922, Escherichia coli ATCC11230, Staphy-
lococus aureus ATCC 6538P, Staphylococcus aureus ATCC 29213, 
Enterobacter cloacae ATCC 13047, Enterococcus faecalis ATCC 

29212, Pseudomonas aeriginosa ATCC 27853 were used as bacte-
ria and Candida albicans ATCC 10239 as yeastlike fungi.

Lyophilised bacteria and yeast were Standard ATCC microor-
ganisms obtained from the culture collection of the Science 
Faculty of Celal Bayar University, Section of Basic and Indus-
trial Microbiology.

Media
The solid growth medium used for bacteria was Mueller Hin-
ton Agar (Oxoid) and for yeastlike fungi was Saboraud Dex-
trose Agar (Difco).

RESULTS AND DISCUSSION
Cytotoxic activity of n-hexane, ethanol, methanol, ethyl acetate 
and water extracts of T. parviflorum have been investigated in 
vivo against Brine shrimp (Artemia salina). The results were re-
ported in Table 1.

All of the extracts showed cytotoxic activity against Brine 
shrimp (LC50 < 1000). Methanol extract has exhibited more cyto-
toxic activity than the other tested extracts. All extracts except 
water extract were even more active than a cytotoxic substance 
umbelliferon (13), but they were less active than colchicine (14).

TABLE 1. Cytotoxicity assay of T. parviflorum extracts against Artemia salina 

Extracts
Concentration 

(ppm)
 LC50 

(μg/ml)
Extraction 

Yield%

Methanol 1000:100:10 57.0045 6.52

n-Hexane 1000:100:10 92.6750 0.83

Ethanol 1000:100:10 68.0005 4.13

Ethyl acetate 1000:100:10 82.3589 1.41

Water 1000:100:10 857.7312 4.52

Colchicine (Standard) 500:50:5 0.0009

Umbelliferone (Standard) 500:50:5 377.0223

Results from the antimicrobial screening tests were shown in 
Table 2. As clearly seen in Table 2, the growth of Staphylococcus 
aureus ATCC 6538P was more inhibited by the whole extracts 
than Ceftazidime.

TABLE 2. Antimicrobial activity of T. parviflorum extracts.

Inhibition Zone (mm)*

Microorganisms A B C D E F G H

Escherichia coli ATCC 29998 6 6 5 6 6 16 - -
Escherichia coli ATCC 25922 - - - 12 10 14 - -
Escherichia coli 
ATCC 11230

8 8 8 9 8 18 - -
Staphylococus aureus 
ATCC 6538P

16 10 18 16 0 12 - -
Staphylococcus aureus 
ATCC 29213

10 12 10 14 10 8 - -
Enterobacter cloacae 
ATCC 13047

- - - 8 - 12 - -
Enterococcus faecalis 
ATCC 29212

- - - 10 - 10 - -
Pseudomonas aeroginosa 
ATCC 27853

8 9 6 8 8 18 - -
Candida albicans 
ATCC 10239

- - - - - - 18 -
A: Ethanol extract, B: n-Hexane extract, C: Ethyl acetate extract, D: Methanol 
extract, E: Water extract, F: Ceftazidime, G: Nystatine, H: Control (DMSO ), 
*Not includes diameter of disc (6 mm).
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All of the extracts inhibited the growth of Escherichia coli ATCC 
29998, Escherichia coli ATCC 11230, Staphylococus aureus ATCC 
6538P and Staphylococcus aureus ATCC 29213. The growth of 
Enterobacter cloacae ATCC 13047 and Enterococcus faecalis ATCC 
29212 were only inhibited by the methanol extracts. None of 
the tested extracts showed activity against Candida albicans. 

However, the standard antibacterial agent, Ceftazidime, inhibit-
ed the growth of all of the tested microorganisms but had no ef-
fect on the growth of Candida albicans. On the other hand, the 
standard antifungal agent, nystatine, inhibited the growth of Can-
dida albicans but had no effect on the growth of bacteria. DMSO 
also did not effect the growth of any tested microorganisms.

In conclusion, all of the extracts showed a range of activity 
against the tested bacteria and brine shrimp. The antibacterial 

activity of the extracts against Staphylococcus aureus ATCC 29213 
was more than Ceftazidime. On the other hand, the most signif-
icant cytotoxic activity was found in ethanol, methanol and eth-
yl acetate extracts. The present study indicates that the metha-
nol, n-hexane, ethanol, ethyl acetate and water extracts of T. 
parviflorum have got profound cytotoxic and antimicrobial effect 
and may have potential use in medicine. From the previous 
studies it may be concluded that terpenes, hydrocarbons, ste-
roids, oxygenated compounds, flavonoids, alcohols, acids and 
aromatic compounds are responsible for aforementioned activ-
ity (8). This novel finding will aid us to conduct bioactivity guid-
ed isolation and characterization of leading compounds in due 
course. These results provide a support to some of the uses of 
the plant in Turkish folk medicine. Further studies are, there-
fore, needed to confirm its efficacy and to evaluate its safety.
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