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BRINE SHRIMP LETHALITY BIOASSAY OF SELECTED CENTAUREA L. SPECIES (ASTERACEAE)
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Abstract — Ether extracts of 15 Centaurea L. species (Asteraceae) methanol extracts of 12 species, and cnicin isolated from
C. derventana were tested for general bioactivity using the brine shrimp lethality test. Cnicin showed the most potent activ-
ity with LC50 0.2. Also, ether extract of C. splendens showed significant activity with LC50 7.3, as did methanol extract of

C. arenaria with LC50 12.4.
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INTRODUCTION

Centaurea L. is a large genus of the family Asteraceae,
comprising about 500 species. Most species are pre-
dominantly distributed around the Mediterranean
area and in West Asia (Mabberley, 1997).
Various biological tests have been used in investiga-
tion of different extracts of Centaurea spp. (Monya
etal., 1968; Llombart and Perez-Minguez,
1969; Ivorra et al.,, 1988; Robels et al., 1997;
Roy etal, 1995; Giiven et al.,, 2005). It has been
shown that a number of Centaurea species possess
biologically active compounds. Several species are
used in traditional medicine. Thus, C. cyanus L. is an
astringent, diuretic, emmenagog, and antiseptic, in
addition to which it is used to treat collyrium, fever,
and tumors (eye) (Johnson, 2003; Tucakov,
1978; Sarker et al,, 2001; Valles et al., 1996).
Centaurea jacea L. is known as a diuretic and anti-
diabetic that is also used to treat fever (Johnson,
2003; Valles et al., 1996). Centaurea montana L.
is an astringent, cyanogenetic, diuretic, emmenagog,
pectoral, stimulant, and tonic that is also used to
treat collyrium and fever. Finally, C. salonitana Vis.
is used to treat tumors (Johnson, 2003).

MATERIALS AND METHODS
Plant material

Plant material (Table 1) of Centaurea spp. was col-
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UDC 582.998:547.473

lected from native habitats in Serbia and Montenegro.
Voucher specimens with accession numbers are
deposited in the Herbarium of the Institute of
Botany, Faculty of Biology, University of Belgrade.

Sample preparation

Sample preparation was performed as described
previously (Meyer etal., 1982; Mc Laughlin,
1991). Table 2 shows the percent of dry weight and
fresh weight yields of extracts of the investigated
species. Ether extracts were prepared by mixing
50 ml of Et,O with 5 g of dried leaves, methanol
extracts by mixing 50 ml of MeOH with 5 g of fresh
leaves. Mixtures were extracted continuously in an
ultrasonic bath for 30 min and then were kept for 24
h in the dark at room temperature. After filtration,
dry residues from extracts were obtained by evapo-
ration in a rotary evaporator (t = 40°C). Solutions
with starting concentration of 1 mg/ml of methanol
extracts, ether extracts, and cnicin were prepared by
dissolving 10 mg of the given extracts and cnicin in
10 ml of methanol in volumetric flasks. Appropriate
amounts of solutions (10, 100, and 1000 pl, for 10,
100, and 1000 pg/ml, respectively) were transferred
to 1.5-cm disks of filter paper (Schleicher and
Schuell, no. 589!, @70 mm). The disks were dried in
air, placed in 2-dram vials, and then dried further
in vacuo for an hour. Control disks were prepared
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Table 1.Investigated Centaurea species.
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Species

Locality

Voucher specimens, accession numbers

Centaurea affinis Friv.
arenaria Bieb. ex Willd.

chrysolepis Vis.

cyanus L.

grisebachii (Nyman) Form.
incompta Vis.

jacea L.

jacea L.

montana L.

nervosa Willd.

OO0 00000

rupestris L.

C. salonitana Vis.
C. scabiosa L.

C. scabiosa L.

C. solstitialis L.
C. splendens L.

C. stoebe L.

C. stoebe L.

C. triniifolia Heuff.
C. triumfetti All.
C. triumfetti All.

atropurpurea Waldst. & Kit.

Lake Vlasina, Serbia
Belgrade, Serbia
Zlot, Serbia
Nisevac, Serbia
Mt. Fruska Gora, Serbia
Zabel, Razgojna, Serbia
Mt. Orjen, Montenegro
Belgrade, Serbia
Mt. Zlatibor, Serbia

Derventa Canyon, Perucac, Serbia

Mt. Kucki Kom, Montenegro
Vranje, Serbia
Nisevac, Serbia
Belgrade, Serbia
Premeca, Serbia
Belgrade, Serbia
Mt. Orjen, Montenegro
Svrljig, Serbia
Magli¢, Serbia
Zlot, Serbia
Mt. MidZor, Serbia
Godulja Canyon, Serbia

CAf491998, CAf06072001

CAr18062001
CAt27062000
CCh13071999
CCy28052001
CGr25082001
CIn02081999E
CJ26072001
CJ2061998
CMo13062001
CNr12072001
CR071998

C$05091998, CS18072001

CSc24052001
CSc19720001f
CS023052001
CSpl3062001
CSt18072001
CSt17072000

CTrin27062000

CTri13062001
CTri15062000

Table 2. Percent of dry and fresh yield of extracts of investigated Centaurea spp. (np): extract not prepared.

Centaurea species

Yield of extract (%)

Fresh weight (methanolic)

Dry weight (aetheric)

C. splendens L.

C. nervosa Willd.
C. rupestris L.

C. montana L.

C. atropurpurea Waldst. & Kit.

C. chrysolepis Vis.

C. incompta Vis.

C. cyanus L.

C. triniifolia Heuft.

C. jacea L.

C. stoebe L.

C. triumfetti All.

C. salonitana Vis.

C. arenaria Bieb. ex Willd.
C. scabiosa L.

C. solstitialis L.

C. affinis Friv.

C. grisebachii (Nyman) Form.

3.13
np
np
np
np

7.86
np

171
np

421
np

1.14

427

417

5.22

3.67

9.51

5.35

226
0.62
5.03
0.89
0.64
0.91
1.87
2.06
4.96
1.14
2.61
0.73
3.77
1.66
3.63
np
0.54

np
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Table 3. Cytotoxic activity of methanol and ether extracts of Centaurea spp. and cnicin. Potassium dichromate (50 pg/ml) was used

as a positive control. (*): confidence interval 95%; (nt): not tested.

Centaurea species

Methanol extract

Percent deaths at 24 h
Ether extract

10 100 1000 LCy* 10 100 1000 LC,*
pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml pg/ml
C. splendens L. 17 26.6 97 114.6 58.3 75.2 100 7.3
C. nervosa Willd. nt nt nt nt 55.2 56.9 100 13.8
C. rupestris L. nt nt nt nt 41.6 56.9 100 27.8
C. montana L. nt nt nt nt 33 44 100 47.2
C. atropurpurea Waldst. & Kit. nt nt nt nt 27 322 100 73.1
C. chrysolepis Vis. 0 7 96.8 277.7 18.8 48.8 100 86.9
C. incompta Vis. 0 4 100 232.8 20.8 24.7 100 100.2
C. cyanus L. 23 67 100 37.9 22.2 22.2 100 102.7
C. triniifolia Heuff. nt nt nt nt 16.6 24.7 100 110.2
C. jacea L. 27 40 100 61.2 16 24.7 100 111.6
C. stoebe L. nt nt nt nt 16.6 215 100 118
C. triumfetti All. 4 11 90 266.5 11 11 100 166.6
C. salonitana Vis. 14 27 100 111.2 4.4 44 93.5 275.4
C. arenaria Bieb. ex Willd. 54 64 100 12.4 0 0 100 319.5
C. scabiosa L. 0 30 100 142.1 0 0 18.2 >1000
C. solstitialis L. 30 34 100 64.8 nt nt nt nt
C. affinis Friv. 4.1 7 100 2185 nt nt nt nt
C. grisebachii (Nyman) Form. 24 33.3 70 219.1 nt nt nt nt
Chnicin 80 94 96 0.2 80 94 96 0.2

using potassium dichromate (VI). Five replicates
were prepared for each dose level.

Brine shrimp cytotoxicity assay

The test was performed as described in Meyer
et al. (1982) and McLaughlin (1991). Each
extract and cnicin isolated earlier from C. derven-
tana (TeSevié et al., 1998) were tested at concen-
trations of 10, 100, and 1000 pg/ml. Brine shrimp
eggs (Artemia salina Leach) were purchased in a pet
shop in Belgrade and hatched in artificial sea water
(solution of NaCl 3.8%) at room temperature. After
48 h, the larvae (nauplii) were collected. A suspen-
sion of 10 nauplii in artificial sea water was added to
each sample vial to a volume of 5 ml and the sample
vials incubated for 24 h at room temperature. After
this period, the number of dead nauplii in each sam-
ple vial was counted using a binocular microscope
(MBS 9, USSR, 4.8 x). Pure methanol was used as a

positive control. Finney’s statistical method of probit
analysis (Finney, 1971) was used to calculate the
concentration of the extract or cnicin that would kill
50% of brine shrimps within 24 h of exposure, i.e.,
the LC,, with 95% confidence intervals. The extracts
were considered as bioactive when LC,, was 1000
ug/ml or less. The value of LC,  was determined
using the LdP Line® program (Bakr, 2007).

RESULTS AND DISCUSSION

As shown in Table 3, methanol extracts from all
investigated species were very active. The metha-
nol extract of C. arenaria showed very significant
activity (LC, = 12.4 ug/ml). The lowest activity was
found with C. chrysolepis (LC, = 277.7 ug/ml). The
ether extract of C. splendens was the most active
(LC,, = 7.3 ug/ml). The lowest activity was recorded
for the ether extract of C. scabiosa (LC, = 2605.9
pg/ml, i.e., >1000 ppm). The sesquiterpene lactone
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cnicin showed significantly higher activity than any
extract of the investigated Centaurea species (LC,, =
0.2 pg/ml). Centaurea splendens is already known as
a rich source of cnicin (Janackovi¢ et al., 2003).
It can be presumed that the high content of cni-
cin in C. splendens is in direct relation to strong
activity of the ether extract of this species. Most of
the investigated species contain cnicin (Nowak
et al., 1984; Gousiadou and Skaltsa, 2003)
and other potentially active compounds like lig-
nans, flavones, etc. (Janackovié et al, 2004).
From results of the brine shrimp lethality bioassay
used in this work, it can be concluded that this test
is useful in determining the biological activity of
Centaurea species. Since many of these species are
used in traditional medicine, their extracts should
be subject to further investigation for isolation and
identification of biologically active compounds.
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BUOTECT ARTEMIA SALINA KOl ODABPAHUX BPCTA POJIA CENTAUREA L. (ASTERACEAE)

I1. JAHARKOBWR!, B. TEIIEBW'R? I1. . MAPVMH!, C. MMJIOCABJ/BEBI'R?,
COMA IVJIETUR-JIAYIIEBUR!, CJIABUIIA JAHARKOBIR! u M. BEJbIIR!

"Mucmumym 3a 6omanuxy, Buonowxu @axynmem, Yausepsumem y Beozpady, 11000 Beorpas, Cp6uja
Xemujcku paxynmem, Ynusepsumem y Beoepady, 11001 Beorpan, Cp6uja

Y papy je ucnutuBaHa OMONOIIKA aKTUBHOCT
METaHO/IHUX U eTapCKUX eKcTpakaTa 18 Bpcra pozna
Centaurea nomohy buorecta Artemia salina. Bpcre
OBOI' pOJia NIPECTaB/bajy 3Ha4ajHe IPUPOJHE U3BO-
pe OMO/IOUIKY aKTMBHUX CEKYHJAPHMX MeTabom-
ta. Takobe, oxpehena je m 6mosomka aKTMBHOCT
(TOKCMYHOCT) CeCKBUTEPIIEHCKOT JTaKTOHA KHMIIU-
Ha, YNCTe CyICTaHIe, usasojene us C. derventana.
ExcTpakTy cy fo6MjeHr eKCTPaKImjoM 5 g IUCTOBA
y TPy U MeTaHONy, KHULIMH je n3onoBaH us C. der-
ventana, pema Te§evic et. al. (1998).

Ysopum u TecT Cy HpUIpPeM/beH! U CIpOBefie-
Hu npeMa Mevyer et al. (1982) u McLaughlin
(1991). Kao koHTpOIa KopuiheH je KanujyM AUxpo-
mar (VI). YrBpheHo je ma MeTaHONMHM M eTapCcKu
eKCTPaKTM CBUX UCIIUTUBAHMX BPCTA IIOKa3yjy 3Ha-
JajHy 6monomKy akTMBHOCT. HajBehy akrusBHOCT
VCIUTUBAHNMX METAaHOTHMX eKCTpaKara IOKa3ao je
excrpakt Bpcre C. arenaria LC,, 12.4 pg/ml, nox
je HajMamy aKTMBHOCT IoKasana BpcTa C. chryso-
lepis, umja Bpennoct LC,  usnocu 277.7 ug/ml. Haj-

Belly aKTMBHOCT eTapCKMX eKCTpaKara II0Kas3ao je
excrpakt Bpcte C. splendens, unja Bpennoct LC,,
usHocu 7.3 pug/ml, a HajMamwy aKTMBHOCT ITOKa3aya
je Bpcra C. scabiosa umja Bpemnoct LC,; msHOCK
2605.9 pg/ml, Tj. >1000. CecKBUTEpIEHCKM JaK-
TOH KHUIIVH je 0Ka3ao Hajsehy 61MO/IOIIKY aKTIB-
noct (LC,, 0.2 pg/ml ). Pesyntatu 6motecta coHn
paunh (Artemia salina Leach) mokasyjy 3HavajHy
AKTMBHOCT CBUX MCIIUTUBAHUX €KCTPAKaTa aHaJIN-
3upaHux BpcTa popa Centaurea. Hamm pesynrarm,
NMTEPATYpPHU TOAALN, Kao 1 yrmorpeba BpcTa popa
Centaurea y eTHOMeIMLIMHM, HaBOJe Ha 3aK/bydyaK
Jia je MICTpaXXMBakbe BPCTa OBOT POJia Ca aCIeKTa 6110-
JIOIIKe aKTMBHOCTM KaKO YKYIIHOT €KCTPAKTa, TaKo
U NIOjeJMHAaYHUX KOMIIOHEHTH, BEOMa 3Ha4ajHoO.

[Topen ocTalor, Ha OCHOBY pe3y/iTara MOXe
ce 3aK/by4MTM Aa O6morecT coHu paumh mpepcra-
BJ/ba je[IHOCTABaH, CTATUCTUYKY NIPUXBAT/BUB, Op3 1
IOY3[aH METOJ 32 [eTEKIjy KOMIOHEHTV BUIINX
Om/baka Koje MOTY MCIIO/baBaTi YMTaB CIieKTap dap-
MAaKOJIOLIKVX aKTVBHOCTI.



