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Abstract 
The objective of our study was to investigate how 6 plant extracts derived from three 

plant species exhibit antimicrobial characteristics. The extraction process was 

conducted using methanol and employed both maceration and soxalet extraction 

methods. The liquid microdilution method was utilized to assess the ability of Black 

Cumin (Nigella sativa), Cumin (Cuminum cuminum), and Anise (Pimpinella anisum) 

cultivated in Kırıkkale province to combat Staphylococcus aureus (ATCC 25923) 

and Escherichia coli (ATCC 25922). All of the extracts of Nigellla sativa (black 

cumin), Cuminum cuminum (Cuminum) and Pimpinella anisum (Anise) prepared by 

the maceration and soxalet extraction method showed antibacterial effects against 

both bacteria (inhibitory and bactericidal). it was determined that the antibacterial 

effect of the extracts obtained by the maceration method was higher than the extracts 

obtained by the soxalet extraction method. 

 
 

 
1. Introduction 

 
Herbal medicines have been employed for ages to 

treat different diseases. The practice of using plant 

extracts as medicine saw an increase in popularity 

during the late 1990s. Medicinal plants are important 

in the search for new drugs, especially in nations that 

are still developing [1]. There have been numerous 

efforts to discover new antimicrobial compounds 

from natural sources.As of recent, the issue of 

antibiotic-resistant organisms resulting from 

ineffective chemotherapy has become more 

prevalent. Stopping the spread of these organisms and 

enhancing treatment approaches is of utmost 

importance [2].  The search for more effective drugs 

and new targets for drug development is becoming 

increasingly imperative. Although there has been 

advancement in drug discovery through chemical 
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means such as molecular modeling, computational 

chemistry, and green synthesis, natural products have 

demonstrated the value of medicinal plants in terms 

of their potential to be used for human medicine 

[3]. A number of recent studies have shown that 

medicinal plants exhibit various pharmacological and 

biological properties [4]. Cultivation of medicinal and 

aromatic plants is a new alternative for producers in 

Kırıkkale Province. According to literature, three 

commonly grown plants in Kırıkkale province, 

namely Black Cumin (Nigella sativa), Cuminum 

(Cuminum cuminum), and Anise (Pimpinella 

anisum), have significant medicinal properties and 

have been traditionally used to treat various ailments 

throughout history [5-7].  The soil structure and 

climate of Kırıkkale province are very suitable for the 

continuous cultivation of these plants. These plants 

are used in traditional therapy, especially in liver 
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diseases, digestive system diseases such as diarrhea, 

as an appetite enhancer, analgesic and antibacterial. 

This research aimed to investigate the antimicrobial 

properties of plant samples in Kırıkkale region of 

Turkey, such as Nigella sativa (black cumin), 

Cuminum cuminum (cumin), and Pimpinella anisum 

(anise), taking into account the geographical 

conditions of the region. 

 

2. Material and Method 

 

2.1. Plant Examples 

 

Nigellla sativa (black cumin), Cuminum cuminum 

(cumin) and Pimpinella anisum (anise) plants grown 

in Keskin, Karakeçili and Delice districts of Kırıkkale 

province, respectively, were obtained from Kırıkkale 

Provincial Directorate of Food, Agriculture and 

Livestock. It was used in the study aftır species 

identification was made in Ankara University Faculty 

of Agriculture. The plants were cleansed using 

deionized water to get rid of any contaminants or dust 

and then air-dried in a shaded area at room 

temperature. The seeds, which are the most used part 

of the dried plants for consumption, were sieved aftır 

grinding with a grinding device and the powders with 

a particle size of 0.50–1.00 mm was used to obtain the 

plant extract. 

 

2.2. Preparation of Plant Extracts 

Plant extracts were obtained by using methanol as a 

solvent from seeds that were powdered by maceration 

method. For this purpose, 30 g of plant samples were 

weighed and 100 mL of methanol solvent was added 

and kept in a magnetic stirrer at a temperature suitable 

for the boiling point of the solvent for 24 hours. Plant 

extracts were obtained aftır filtration. In the soxalet 

extraction method, 30 g of the plant samples were 

weighed and 100 mL of solvent was added and they 

were kept in a soxalet device at a temperature suitable 

for the boiling point of the solvent. Plant extracts were 

obtained aftır filtration. Dry plant extracts were 

dissolved with 10% dimethylsulfoxide (DMSO) and 

sterilized with membrane filters (0.45 μm) and used 

for antimicrobial activity studies. 

 

2.3. Evaluation of Antibacterial Activity 

This study aimed to investigate the antibacterial 

activity of methanolic extracts obtained from the 

seeds of Nigella sativa (Black cumin), Cuminum 

cuminum (Cumin), and Pimpinella anisum (Anise) 

using the liquid microdilution approach [8-9]. 100 mg 

of each extract was weighed and dissolved in 1000 μL 

of 10% dimethylsulfoxide (DMSO) in an Eppendorf 

tube. Nutrient broth was used to culture 

Staphylococcus aureus (ATCC 25923) and 

Escherichia coli (ATCC 25922) for a period of 24 

hours at 37°C, then transferred to nutrient agar and 

incubated for another 24 hours. The liquid 

microdilution test was performed by adding 100 μL 

of Tryptic soy broth to each of the 96 wells on a 

microplate, followed by 100 μL of the plant extract. 

The extract concentrations were serially diluted twice 

to produce a range of values between 5 mg mL-1 and 

0.0098 mg mL-1.The study involved the addition of 5 

µL of bacterial suspensions to each well, which 

resulted in a final concentration of 5x105 cfu mL-1. To 

monitor the growth of bacteria, a well without any 

plant extract was designated as a positive control, and 

a separate well that only contained plant extract was 

used as a negative control to evaluate the impact of 

the plant extract by itself.In this study, the procedure 

was repeated 4 times for all samples. The microplates 

were kept in an incubator for a period of 24 hours, the 

temperature was maintained at 37°C. To identify the 

minimum inhibitory concentration, the quantity of 

plant extract that could prevent bacterial growth after 

the incubation period was determined, and the 

smallest amount was selected (MIC). A 10 μL sample 

was taken from the wells with MIC values and 

concentrations above it, and then inoculated into a 

blood medium. The inoculated blood medium was 

incubated at 37°C for another 24 hours. The quantity 

of bacterial colonies was assessed by counting 

them upon the completion of the incubation 

period, and the minimum bactericidal 
concentration (MBC) was determined, which refers to 

the concentration that can kill 99.9% of the first living 

bacteria. 

 
3. Results and Discussion 

 
The efficacy of antibacterial agents derived from 

Nigella sativa (Black cumin), Cuminum cuminum 

(Cumin), and Pimpinella anisum (Anise) seed 

extracts prepared using methanol by the maceration 

and Soxalet techniques were evaluated for their 

effectiveness against both gram-positive bacteria, 

such as Staphylococcus aureus, and gram-negative 

bacteria, including Escherichia coli. The broth 

microdilution technique was used to determine the 

ability of the antibacterial agents to destroy the 

bacteria cells.
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Tablo 1. MIC and MBC values of Nigellla sativa (black cumin), Cuminum cuminum (Cuminum) and 

Pimpinella anisum (Anise) seed extracts prepared in methanol by maceration and soxalet extraction method 
 

 

 

Bacteria 

 

 

Extraction Plants 

Maceration Soxhlet 
MIC 

(mg/m L-1) 

MBC 

(mg/m L-1) 

MIC 

(mg/m L-1) 

MBC 

(mg/m L-1) 

Staphylococcus aureus  Nigellla sativa 0.0625 0.0625 0.125 0.25 

Cuminum cuminum 0.125 0.5 0.25 0.5 

Pimpinella anisum L. 0.0625 0.125 0.0625 0.125 

Escherichia coli Nigellla sativa 0.0625 0.0625 0,125 0.25 

Cuminum cuminum 0.125 0.25 0.5 0.5 

Pimpinella anisum L. 0.125 0.25 0.125 0.5 

 

MIC and MBC values of Nigellla sativa (Black 

cumin), Cuminum cuminum (Cuminum) and 

Pimpinella anisum (Anise) seed extracts prepared 

in methanol by maceration and Soxalet method are 

given in Table 1. All of the seed extracts of Nigellla 

sativa (black cumin), Cuminum cuminum 

(Cuminum) and Pimpinella anisum (Anise) 

prepared by the maceration and soxalet extraction 

method exhibited an ability to counter the growth 

of both kinds of bacteria. (preventive and killing). 

In our study, when the antimicrobial effect was 

compared between plant species, it was determined 

that the maceration extract of Nigella sativa, which 

inhibited the microbial activity the most and 

stopped the microbial activity against 

Staphylococcus aureus and E. coli bacteria. 

Pimpinella anisum (Anise) prepared in methanol 

by the maceration and soxalet extraction method 

showed more antibacterial effects against 

Staphylococcus aureus than E. coli. In addition, it 

was determined that the antibacterial effect of the 

extracts obtained by the maceration method was 

higher than the extracts obtained by the soxalet 

extraction method. 

In research on the make-up of plants, the crucial 

active elements found in Nigella sativa are 

composed of thymoquinone, thymohydroquinone, 

dithymoquinone, p-cymene, carvacrol, 4-terpineol, 

t-anethole, sesquiterpene, longifolene, α-pinene, 

and thymol [10]; The most important active 

components of Cuminum cuminum are alkaloid, 

anthraquinone, coumarin, flavonoid, glycoside, 

protein, resin, saponin, tannin and steroid [11]; The 

most important active components of Pimpinella 

anisum are stated as trans-anetole, estragole, γ-

hymachalen, para-anisaldehyde and methyl cavicol 

[12]. Previous studies have demonstrated that these 

substances possess antibacterial effects due to the 

active components in the plants causing damage to 

the cell wall and leading to cell death [13]. 

4. Conclusion and Suggestions  

This study has an important meaning for the 

treatment of infections by compare the antibacterial 

properties of Nigellla sativa (black cumin), 

Cuminum cuminum (Cuminum) and Pimpinella 

anisum (Anise) seed extracts prepared in methanol 

by maceration and soxalet extraction method. All 

of the seed extracts have a broad spectrum of in 

vitro activity against S. aureus and E. coli. 

Determined antimicrobial activity of plant extracts 

prepared using different methods and different 

solvents; suggested that these plants grown in our 

country may be a source for newly synthesized 

chemotherapeutics. 
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