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ABSTRACT 

The antimicrobial activity of  the ethanol, aseton, ethyl asetate and chloroform extracts  from Centaurea  derderiifolia 
Wagenitz   (Asteraceae) , Stachys  aleurites Boiss. (Lamiaceae) and Anthemis aciphylla Boiss. var.aciphylla (Asteraceae) 
were investigated by agar-well diffusion assay. These extracts were tested in vitro against 26 bacterial and 3 yeast 
species. Etyhl acetate and acetone extracts of  C. derderiifolia,  S.  aleurites  and A. a. var. aciphylla showed 
antimicrobial activity in varying degrees on all the microorganisms tested. However, chloroform and ethanol extracts of 
all the plants were not active on some microorganisms tested. Ethyl asetate extracts of the samples exhibited stronger and 
broader spectrum of antimicrobial activity as compared to ethanol, aseton and chloroform extracts. Therefore, minimal 
inhibitory concentration (MIC) of only ethyl acetate extracts of the samples was determined for seven bacteria chosen 
from agar-well diffusion assay. MIC values of the extracts were between 250-125 g/ml. In conclusion, ethyl asetate 
extract of C. derderiifolia was the most active against Aeromonas hydrophila  both in agar-well diffusion and MIC 
assays.  
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INTRODUCTION  

The antiseptic qualities of aromatic and medicinal 
plants and their extracts have been recognized since 
antiquity, while attempts to characterize these properties in 
the laboratory date back to the early 1900s [1]. Plant based 
antimicrobials represent a vast untapped source for 
medicines and further exploration of plant antimicrobials 
needs to occur. Antimicrobials of plant origin have 
enormous therapeutic potential. They are effective in the 
treatment of enfectious diseases while simultaneously 
migitating many of the side effects that are often 
associated with synthetic antimicrobials [2].  

Because of the side effects and the resistance that 
pathogenic microorganisms build against antibiotics, much 
recent attention has been paid to extracts and biologically 
active compounds isolated from plant species used in 
herbal medicine [3].  

Many species of genus Centaurea L. (Asteraceae) 
have traditionally been used for the treatment of various 
ailments [4,5]. The genus Centaurea has been the subject 
of many antimicrobial activity studies [4,6-14]. 

 

 A few  species of  Anthemis are important as herbal 
medicine and dyes in some regions. A. wiedemannia is 
folk remedy for cough and cold. A. altissima and A. cotula 
are used  for treatment of hepatitis [15]. Sesquiterpene 
lactones are isolated from A. wiedemannia [16]. 
Flavonoids of A. austriaca , A. cotula, A. pseudocotula, A. 
cretica ssp. pontica, A. chia and A. tinctoria var. tinctoria 
are used for yellow coloration of fabric material [17].  

Species from Stachys genera belong to Lamiaceae are 
used in folk medicine [18]. Leaves and flowers from S. 
lavandulifolia, S. recta, S. officinalis, S. palustris ve S. 
sylvatica are used as tea and they are useful in treating 
tumor, asthma, bronchitis, dysentery, epilepsy, stomach 
inflamation, neuropaty, cancer (mouth), common cold, 
laryngitis, respiratory ailments, tonsilitis [19,20]. 
Flavonoids, phenyl ethanoid glycosides, phenolic acids, 
iridoids, monoterpenes, sesquiterpenes, diterpenes, and 
triterpene saponins have been reported to be present in 
different Stachys species  [21-26]. Essential oil analysis 
and antimicrobial activity of eight Stachys species from 
Greece have been reported by Skaltsa et al. [27].  
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Grujic-Jovanovic et al. [28] studied the composition 
and antibacterial activity of the essential oil of six Stachys 
species from Serbia and they proved that the essential oil 
of S. officinalis was the most active. Flamini et al. [29] 
reported the essential oils of Stachys aleurites, Delazar et 
al. [30] isolated  acylated flavanoid glycosides from S. 
bombycina. Petrovic et al., [31] studied the composition 
and antimicrobial activity of essential oil of S. plumosa 
and reported antimicrobial activity against the bacteria and 
yeasts tested except Staphylococcus aureus.  

The genus Anthemis L. (Asteraceae) comprises ca. 210 
species and chemical studies showed that sesquiterpene 
lactone patterns are systematically important in the genus 
such as A. plutonia [32], A. carpatia [33], A. cotula [34], 
A. wiedemannia [16], and A. arvensis [35]. However, there 
is a few study on the antimicrobial activity of Anthemis sp. 
[36-39]. 

This study was conducted to investigate antimicrobial 
properties of ethanol, aseton, ethyl asetate and chloroform 
extracts of 3 endemic plant taxa namely, Centaurea  
derderiifolia Wagenitz, Stachys  aleurites Boiss. and 
Anthemis aciphylla Boiss. var. aciphylla, collected from 
Turkey against a panel of microorganisms (bacteria and 
yeasts) both clinical and food borne by using agar-well 
diffusion assay. Minimal inhibition concentration (MIC) 
of ethly acetate extracts of the plants were also evaluated 
for some bacteria selected from previous response 
obtained by agar-well diffusion assay. 

 

MATERIALS AND METHODS 

Plant materials and extraction procedure 

Centaura derderiifolia, Stachys aleurites and 
Anthemis aciphylla taxa of Turkish samples [40,41] are 
endemic and they were collected from original (typical) 
localities in Turkey by Celik and Uysal. C. derderiifolia 
Wagenitz was collected from Başkale in Van (July 2003, 
1850 m), S.  aleurites Boiss. was collected  Konya Alti 
Varyant in Antalya (May 2003, 10 m) and A. aciphylla 
Boiss.var. aciphylla was collected from Söğüt in Eskişehir 
(June 2003, 950 m). The specimens collected  were 
identified with the help of Flora of Turkey and East 
Aegean Islands [42-44]. Voucher specimens were 
deposited in the Herbarium of Faculty of  Science and 
Arts, Canakkale Onsekiz Mart University (COMU). 
Collector  numbers were given by Celik and Uysal. The 
plants previously were air-dried, and then aerial parts 
(stem, leaf, flower, and fruit) were ground with the help of 
a Waring blender. Ground samples (20 gr) were extracted 
with 150 ml of  ethanol, aseton, ethyl asetate and 
chloroform solvent (Merck, Darmstadt, Germany) for 24 h 
by using Soxhlet  equipment. The extracts were filtered 
using Whatman filter paper (no.1) and then concentrated 
in vacuo at 70 ºC. The residues were stored in a 
refrigerator until subsequent use. The extracts were 
prepared by suspending the residues in the same solvents 
(ethanol, aseton, ethyl asetate, and chloroform) at a 
concentration of 10 mg/ml for the bioassay. 

Microorganisms 

A total of 29 microbial genera including 26 
bacteria and 3 yeast species were used in this study. 
Table 1 shows the isolates used in the study and their 
source of origin. 

 

Table 1. Strains used in the study and their source. 

 
Antimicrobial activity 

The antimicrobial activities of the ethanol, aseton, 
ethyl asetate, and chloroform extracts of C. derderiifolia,  
S.  aleurites  and A. a. var. aciphylla were evaluated by 
means of the agar-well diffusion assay [45,46] with some 
modifications. Twenty milliliters of the specified molten 
agar (45 ºC) was poured into 9 cm sterile Petri dishes. A 
suspension (100 µl) containing 108 cfu/ml bacteria and 106 

cfu/ml yeasts was spread on the plates of Nutrient agar 
(Merck) and Mueller-Hinton agar (Oxoid) respectively. 
Once the plates were dried aseptically, 6 mm wells were 
bored using a sterile cork borer. Extracts (50 l) were 
placed into the wells, and the plates were incubated for 37 
ºC for 24 h for bacterial strains and 48 h for yeasts. 
Chloramphenicol (100 g/ml) for bacteria and 
ketakonozol (100 g/ml) for yeast were used as standard 
antibiotics. The tests were carried out in triplicate. 
Antimicrobial activity was evaluated by measuring zone 
of inhibition against the test organism. 
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Microdilution assay 

The minimal inhibition concentration (MIC) values 
were also studied for some of the microorganisms which 
were determined as sensitive to the extracts in agar-well 
diffusion assay [12,47,48]. Stock solution of the etyhl 
asetate extract which gave the best inhibition in the agar-
well diffusion test was prepared in dimethylsulfoxide 
(DMSO, Carlo-Erba, France). Dilution series using sterile 
distilled water were prepared from 2000 g/ml to 3.9 
g/ml in test tubes which were then transferred to 96 well 
microtiter plates. Overnight grown bacterial suspensions 
in double strength Mueller Hinton Broth (MHB) were 
standardized to 108 cfu/ml using McFarland No:0.5 
standart solution. Microorganism suspension (100 l ) was 
then added into the wells. The last-well chain without 
microorganism was used as a negative control. Sterile 
distilled water and the medium served as a positive growth 
control. After incubation at 37 ºC for 18 h the first well 
without turbidity was determined as the minimal 
inhibitory concentration (MIC). Chloramphenicol was 
used as standart antibacterial agent.  

 

RESULTS AND DISCUSSION 

The antimicrobial activities of ethanol, acetone, ethyl 
asetate and chloroform extracts of C. derderiifolia,  S. 
aleurites  and A. a. var. aciphylla against microorganisms 
were examined in the current study and their potency were 
qualitatively assassed by the presence or absence of 
inhibition zones and zone diameter (Table 2). 

Listeria monocytogenes, Pseudomonas gingeri, 
Pseudomonas syringae pv. glycine, Pseudomonas 
syringae pv. tomato, Proteus vulgaris and Pseudomonas 
fluorescens. Chloroform extracts of S. aleurites was not 
inhibitory to Staphylococcus aureus, Yersinia 
enterocolitica, Listeria monocytogenes, Pseudomonas 
gingeri, Pseudomonas syringae pv. glycine, Pseudomonas 
syringae pv. tomato, Escherichia coli and Candida 
globrata. Chloroform extracts of A. a. var aciphila was not 
inhibitory to Klebsiella pneumoniae, Pseudomonas 
gladioli pv. agricola, Staphylococcus aureus, 
Pseudomonas lachrymans, Aeromonas hydrophila, 
Yersinia enterocolitica, Salmonella typhimurium, 
Pseudomonas syringae, Proteus vulgaris and Candida 
albicans. Interestingly, chloroform extract of S. aleurites 
was the most inhibitory against yeast Rhodotorula rubra.           

Ethanol extracts of S. aleurites and A. a. var. aciphyla 
were not inhibitory to Pseudomonas gingeri, 
Pseudomonas lachrymans and E. coli, respectively (Table 
2).  

The highest antimicrobial activities were obtained 
with ethyl acetate extract of S. aleurites and A. a. var. 
aciphyla  against Xanthomonas campestris pv. campestris. 
Aeromonas hydrophila was highly inhibited by ethyl 
acetate extract of C. derderiifolia. Other microorganisms 
tested were inhibited by different plant extracts in varying 
degree of inhibition (Table 2).   

 

 

Table 2 Antimicrobial activity of Centaura 
derderiifolia ,  Stachys aleurites  and Anthemis aciphylla 
var. aciphylla extracts against the bacterial, yeast and 
fungal strains tested based on agar well diffusion method.  

 

A:, ethyl acetate extract; B, Acetone extract; C, Chloroform 
extract and D, ethanole extract. 

 

Ethyl asetate extracts of the samples exhibited stronger 
and broader spectrum of antimicrobial activity as 
compared to ethanol, aseton and chloroform extracts. 
Therefore in the determination of minimal inhibitory 
concentration (MIC) only the ethly asetate extracts of  C. 
derderiifolia,  S.  aleurites  and A. a. var. aciphylla were 
used against seven bacteria,  namely Pseudomonas 
lachrymans, Bacillus cereus, Bacillus pumilus, Aeromonas 
hydrophila, Salmonella typhimurium, Pseudomonas 
syringae pv. glycine and Xanthomonas campestris pv. 
campestris, chosen from agar-well diffusion assay. MIC 
values of the extracts were between 250-125 g/ml (Table 
3).   
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Table 3. The MIC values of C. derderiifolia, S. 
aleurites and A. a. var. aciphylla extracts against the 
microorganisms tested in microdilution assay (MIC in 
µg/ml).  

 
At present, quick and effective management of plant 

diseases and microbial contamination in several 
agricultural commoditites is generally achieved by the use 
of synthetic pesticides [49]. However, the wide and 
indiscriminate application of these chemical pesticides has 
caused health hazards in animals and humans due to their 
residual toxicity. They have undesirable attributes such as 
high and acute toxicity, long degradation periods, 
accumulation in the food chain and an extension of their 
power to destroy both useful and harmful pests [50]. Many 
pathogenic microorganisms have developed resistance 
against chemicals. Therefore, there is an urgent need for 
alternative agents, for the management of plant pathogenic 
bacteria. The ethyl acetate extract of  A. a. var. aciphyla 
against Xanthomonas campestris pv. campestris was same 
with the standard antibiotic chloramphenicol therefore, 
this extract have the potential of an alternative 
antimicrobial substance for the pathogen.  

Quarengi et al. [36], studied the antimicrobial activity 
of methanolic extracts of Anthemis cotula flower and 
found activity against six of the bacteria tested except 
Streptococcus pneumoniae and Salmonella sp. In our 
study, we found moderate activity against Salmonella 
typhimurium. Methanol extract of Anthemis melanolepsis 
was tested for anti-Helicobacter activity and a moderate 
activity was obtained [37]. In a study of Uzel et al. [38], 
chemical composition and antimicrobial activity of the 
essential oils of Anthemis xylopoda O. Schwarz from 
Turkey was invesitigated and siginificant antimicrobial 
activities was observed against 13 of bacteria and yeasts 
tested. Anti-Candida activities of Anthemis nobilis and 
Stachys byzantina were studied by Duarte et al. [39] and 
ethanol extracts were found to be inactive however, the 
essential oils of A. nobilis had a notable activity.  

Stachys annua (L.) subsp. annua Ic.and Stachys 
pumilia Banks & Sol. antimicrobial activities were studied 
by Digrak et al. [51] and it was recorded that B. subtilis 
IMG 22, B. cereus FMC 19, E. coli DM and C. albicans 
CCM were not inhibited by any of the chloroform extract 
of the plants. No antimicrobial activity against E. coli was 
observed with the S. aleurites chloroform extract in our 
study. Dulger and Gonuz [52] studied the antimicrobial 
activity of endemic Stachys sivasica, Stachys anamurensis 
and Stachys cydni methanol extracts and found that the 
extracts were effective against bacteria but not the yeasts 
tested.    

In conclusion this study showed the antimicrobial 
properties of three plants namely, C. derderiifolia,  S.  
aleurites  and A. a. var. aciphylla to be used as 
antimicrobials against many bacteria of plant pathogenic, 
food and cliinical origin and yeasts. More study should be 
carried to investigate the ethyl acetate extracts of the 
plants to reveal the animicrobially active  compounds of 
the plants. In this study, no attempt was done to carry out 
to reveal the chemical composition and active compounds 
of plant extracts. However, future studies should be 
carried out to investigate these points.  

 

ACKNOWLEDGEMENT 

The authors are grateful to Ms. Ferda Cetintas for her 
technical assistance.  

 

REFERENCES 

[1] Dorman H.J.D., Deans S.G., 2000. Antimicrobial 
agents from plants: antibacterial activity of plant 
volatile oils. J Appl. Microbiol. 88: 308-316.  

[2] Kokosha L., Polesny Z., Rada V., Nepovim A., Vanek 
T., 2002. Screening of some Siberian medicinal 
plants for antimicrobial activity. J Ethnopharmacol. 
82: 51-53.  

[3] Essawi T., Srour M., 2000. Screening of some 
Palestinian medicinal plants for antibacterial activity. 
J Ethnopharmocol. 70: 343-349. 

[4] Kumarasamy Y., Middleton M., Reid R.G., Nahar L., 
Sarker S.D., 2003. Biological activity of serotonin 
conjugates from the seeds of Centaurea nigra. 
Fitoterapia 74: 609-612.  

[5] Uysal I., Celik S., Oldacay M., 2005. Antibacterial 
activity of Centaurea  species having ethnobotanical 
features. PJ Biol Sci. 8(12): 1812-1813 

[6] Vajs V., Todorovic N., Ristic M., Tesevic V., 
Todorovic B., Janackovic P., Marin P., Milosavlyevic 
S., 1999. Guaianoloides from Centaurea nicolai. 
Antifungal activity . Phytochemistry 52: 383-386. 

[7] Yesilada E., Gurbuz I., Shibata H., 1999. Screening of 
Turkish anti-ulcerogenic folk remedies for anti-
Helicobacter pylori activity. J Ethnopharmacol 66: 
289-293. 

[8] Skaltsa H., Lazari D., Panagouleas C., Georgiadou E., 
Garcia B., Sokovic M., 2000. Sesquiterpene lactones 
from Centaurea thessala and Centaurea attica. 
Antifungal activity. Phytochemistry 52: 383-386. 

[9] Karioti A., Skaltsa H., Lazari D., Sokovic M., Garcia 
B., Harvala C., 2002. Secondary metabolites from 
Centaurea deusta with antimicrobial activity. Z 
Naturforsch. 57c: 75-80. 

[10] Kumarasamy Y., Cox P.J., Jaspars M., Nahar L., 
Sarker S.D., 2002. Screening seeds of Scottish plants 
for antibacterial activity. J Ethnopharmacol. 83: 73-
77.  

 

kmu
Typewritten Text
172



                                                        K. Güven et al / JABS, 3(2): 169-174, 2009  

[11]  Barbour  E.K., Sharif M.A., Sagherian V.K., Habre 
A.N., Talhouk R.S., Talhouk S.N., 2004. Screening 
of selected indigenous plants of Lebanon for 
antimicrobial activity. J Ethnopharmocol. 93: 1-7. 

[12] Guven K., Celik S., Uysal I., 2005. Antimicrobial 
activity of  Centaurea species.  Pharm Biol. 43(1): 
67-71. 

[13] Yayli N., Yasar A., Gulec C., Usta A., Kolayli S., 
Coskuncelebi K., Karaoglu S., 2005. Composition 
and antimicrobial activity of essential oils from 
Centaurea sessilis and Centaurea armena.  
Phytochemistry 66: 1741-1745. 

[14] Skliar M.I., Toribio M.S., Oriani D.S., 2005. 
Antimicrobial activity of Centaurea diffusa. 
Fitoterapia 76: 737-739. 

[15] Ozturk M., Ozcelik H., 1991. Useful plants of East 
Anatolia. Siskav, Ankara. 

[16] Celik S, Roselli S., Maggio A.M., Raccuglia R.A., 
Uysal I., Kisiel W., Bruna M., 2005. Sesquiterpene 
lactones form Anthemis wiedemannia. Biochemical 
Systematics and Ecology. 33: 952-956.   

[17] Uysal I., 1991a. Çanakkale Ilindeki Bazı Boya 
Bitkilerinin Morfolojisi, Korolojisi ve Boyacılıkta 
Kullanılması. Çanakkale Eğitim Yüksekokulu 
Araştırma Dergisi  2: 65-104  

[18] Uysal I., 1991b. Stachys cretica L. subsp. smyrnaea 
Rech Fil. Endemik Taksonunun Morfolojisi, 
Anatomisi ve Ekolojisi Üzerinde Araştırmalar. 
Ekoloji Çevre Dergisi 11(42): 16-20. 

[19] Uysal I., 2003. Stachys thirkei C. Koch türünün 
morfolojisi, anatomisi ve ekolojisi üzerinde 
araştırmalar. Ot Sistematik Botanik Dergisi 10(2): 
129-141. 

[20] Johnson T., 1999. CRC Ethnobotany Desk Reference. 
CRC Press LLC Blvd., N.W., Boca Raton, Florida. 

[21] Chalchat J.C., Petrovic S.D., Maksimovic Z.A., 
Gorunovic M.S., 2001. Essential oil of Stachys 
officinalis (L.) Trevis., Lamiaceae from Montenegto. 
Journal of Essential Oil Research. 13: 286–287 

[22] Kobzar A.Y., 1986. Phytochemical study of Stachys 
officinallis, Isolation of biologically active substaces 
from the aerial parts of the plant. Journal Khim Prir 
Soedin. 2: 239–240. 

[23] Kotsos N., Aligiannis S., Mitaku A.L., Charyala S., 
Charvala C., 2001. Chemistry of plants from Crete: 
stachys pinoside, a new flavonoid glycoside and 
iridoids from Stachys spinosa. Natural Product 
Letters 15: 377–386. 

[24] Miyase T., Yamamoto R., Ueno A., 1996. 
Phenylethanoid glycosides from Stachys officinalis. 
Phytochemistry 43: 475–479 

[25] Paternostro  M.P., Maggio A.M., Piozzi F., Servettaz 
O., 2000. Labdane diterpenes from Stachys plumosa. 
Journal of Natural Products 63: 1166–1167. 

 

[26] Yamamoto R., Miyase T., Ueno T., 1994. 
Stachyssaponins I-VIII new oleanane-type triterpene 
saponins from Stachys riederi Chamisso. Chemical 
and Pharmaceutical Bulletin 42: 1291–1296. 

[27] Skaltsa H.D., Demetzos C., Lazari D., Marina 
S.,[2003]  Essential oil analysis and antimicrobial 
activity of eight Stachys species from Greece  
Phytochemistry 64(3): 743-752. 

[28] Grujic-Jovanovic  S., Skaltsa H.D., Marin P., Sokovic 
M., [2004] Composition and antibacterial activity of 
the essential oil of six Stachys species from Serbia. 
Flavour and Fragrance Journal 19: 139-144.  

[29] Flamini G., Cioni P.L., Morelli I., Celik S., Gokturk 
R.S., Unal O., 2004. Essential Oil of Stachys 
aleurites from Turkey. Biochemical Systematics and 
Ecology 33: 61-66. 

[30] Delazar A., Celik S., Gokturk R.S., Unal O., Nahar 
L., Sarker S.D., 2005. Two acylated flavonoid 
glycosides from Stachys bombycina, and their free 
radical scavenging activity. Die Pharmazie 60: 878-
880.  

[31] Petrovic S., Ristic M., Milenkovic M., Kukic J., 
Antic-Stankovic J., Iketic M., 2006. Composition and 
antimicrobial activity of essential oil of Stachys 
plumosa Griseb. Flavour and Fragrance Journal 21: 
250-252.   

[32] Bruno M., Maggio A., Arnolds N.A., Diaz J.G., Herz 
W., 1998. Sesquiterpene lactones from Anthemis 
plutonia. Phytochemistry. 49: 1739-1740. 

[33] Vajs V., Todorovic N., Bulatovic V., Menkovic N., 
Macura S., Juranic N., Milosavljevic S., [2000]. 
Further sesquiterpene lactones from Anthemis 
carpatia. Phytochemistry 56:  625-633. 

[34] Staneva J.D., Todorova M.N., Evstatieva L.N., 2005. 
New linear sesquiterpene lactones from Anthemis 
cotula L. Biochemical Systematics and Ecology 33: 
97-102. 

[35] Vuckovic I., Vujisic L., Vajs V., Tesevic V., Macura 
S., Janackovic P., Milosavljevic S., 2006. 
Sesquiterpene lactones from the aerial parts of 
Anthemis arvensis L. Biochem. System. Ecol. 34: 
303-309.  

[36] Quarenghi M.V., Tereschuk M.L., Baigori M.D., 
Abdala L,R., 2000. Antimicrobial activity of flowers 
from Anthemis cotula. Fitoterapia 71: 710-712. 

[37] Stamatis G., Kyriazopoulos P., Golegou S., 
Basayiannis A., Skaltsas S., Skaltsas H., 2003. In 
vitro anti-Helicobacter pylori activity of Greek herbal 
medicines. J Ethnopharmocol.  88:175-179.   

[38] Uzel A., Güuvensen A., Cetin E., [2004]. Chemical 
composition and antimicrobial activity of the 
essential oils of A. xylopoda O. Schwarz from 
Turkey. J Ethnopharmocol. 95: 151-154.  

[39] Duarte M.C.T., Figueira G.M., Sartoratto A., Rehder 
V.L.G., Delarmelina C., 2005. Anti-Candida activity 
of Brazilian medicinal plants. J Ethnopharmocol. 97: 
305-311.  

kmu
Typewritten Text
173



                                                          K. Güven et al / JABS, 3(2): 169-174, 2009 

  
    

[40] Davis P.H., 1975. Flora of Turkey and the East 
Aegean Islands, Edinburg University Press, 
Edinburgh. 5: 465-585. 

[41] Ekim T., Koyuncu M., Vural M., Duman H., Aytac 
Z., Adıguzel N., 2000. Red Data Book of Turkish 
Plants. In:  Turkish Association for the Conservation 
of  Nature and Van Centennial University Publishing. 
Barıcan Ofset Press., Ankara. 

[42] Wagenitz G., 1975. Centaurea L. In: Davis P.H., ed. 
Flora of Turkey and the Aegean Islands, Edinburg 
University Press, Edinburgh.  

 [43] Grierson J.G., Yavini Z., 1975. Anthemis L. In: Flora 
of Turkey and the Aegean Islands, (Ed. Davis PH), 
Edinburg University Press, Edinburgh.  

[44] Bhattacharjee R., (1982) Stachys L. . In: Davis P.H., 
ed. Flora of Turkey and the Aegean Islands, Edinburg 
University Press, Edinburgh.  

[45] Rojas R., Bustamante B., Bauer J., Fernandez I., 
Ablan J., Lock O., 2003. Antimicrobial activity of 
selected Peruvian medicinal plants. J 
Ethnopharmacology  88: 199-204.  

[46] Sahin F., Karaman I., Gulluce M., Ogutcu H., Sengul 
M., Adiguzel A., Ozturk S.,. Kotan R., 2003. 
Evaluation of antimicrobial activities of Satureja 
hortensis L. J Ethnopharmacol 87: 61-65.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[47] Koneman E. W., Allen S.D., Janda W. M., 
Schreckenberger P. C., Winn W.C., 1997. Color 
Atlas and Textbook of Diagnostic Microbiology, 
Lippincott-Raven Publ.  

Philadelphia, USA. 

[48] Zgoda  J.R., Porter J. R., 2001. A convenient 
microdilution method for screening natural products 
against bacteria and fungi. Pharmaceutical Biology 
39: 221-225. 

[49] Agrios G.N., 1997. Control of plant diseases. In: 
“Plant Pathology”. Academic Pres, California. 

[50] Barnard M., Padgitt M., Uri N.D., 1997. Pesticide use 
and its measurement. International Pest Control. 
39:161-164.   

[51] Digrak M., Alma M.H., Ilcim A., 2001. Antibacterial 
and antifungal activities of Turkish medicinal plants. 
Pharm Biol 39: 346-350. 

[52] Dulger B., Gonuz A., 2004. Antimicrobial activity of 
some endemic Verbascum, Salvia and Stachys 
species. Pharm Biol 42:301-304. 

 

kmu
Typewritten Text
174


