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Table 1. The antimicrobial activity of N. sativa seeds against the standard bacterial and fungal. 
 

Standard microorganisms 

Concentration (mg/ml) 

Mean diameter of growth inhibition zone (mm) 

100 50 25 12.5 

Tested bacteria used (M.D.I.Z. mm) 
Bacillus subtilis 20 20 19 18 
Staphyococcus aureus  18 17 16 16 
Escherichia coli 32 25 22 20 
Pseudomonas aeruginosa 20 19 18 16 
     
Tested fungi used (M.D.I.Z. mm) 
Apergillus niger 25 22 20 19 
Candida albicans 21 20 19 18 
 

Interpretation of results: MDIZ (mm) : >18 mm: sensitive, 14 to 18 mm: intermediate: <14 mm: resistant. (-): no inhibition. 

 
 
 
In vitro testing of extracts for antimicrobial activity 
 
Antibacterial testing: The cup-plate agar diffusion method as 
reported (Kavanagh, 1972) was used adopted with some minor 
modifications to assess the antibacterial activity of the prepared 
extracts. 1 ml of the standardized bacterial stock suspension 
(between 108 and 109 CFU/ml) was thoroughly mixed with 100 ml of 
molten sterile nutrient agar which was maintained at 45°C. 20 ml 
aliquots of the inoculated nutrient agar were distributed into sterile 
Petri-dish plates. The agar was left to set and in all of these plates, 
4 cups (10 mm in diameter) were cut using a sterile cork borer (No. 
4) and agar discs were removed. Each cup was filled with 0.1 ml 
sample of the ethanolic extracts using an automatic microlitre 
pipette, and thereafter the extracts were allowed to diffuse at room 
temperature for two hours. The plates were then incubated in an 
upright position at 37°C for 18 h. Two replicates were carried out for 
each extract against each of the test organisms. After incubation, 
the diameters of the resultant growth inhibition zones were 
measured and averaged. The mean values were tabulated.  
 
 
Antifungal testing: The same method used for the antibacterial 
test was employed. However, the growth media used in case of 
fungi, was Sabouraud dextrose agar instead of nutrient agar. The 
inoculated medium was incubated at 25°C for two days for C. 
albicans and three days for A. niger. 
 
 
RESULTS AND DISCUSSION 
 
The seeds of N. sativa family (Ranunculaceae) were 
screened for antimicrobial activity against two Gram 
positive bacteria (B. subtilis, S. aureus), two gram 
negative bacteria (E. coli, P. aeruginosa) as well as two 
fungi (A. niger and C. albicans) using the cup plate agar 
diffusion method screened. 

The extracts obtained from the seeds of N. sativa 
exerted a pronounced activity against all bacteria and 
fungi strains tested. This was indicated by diameter of 
growth inhibition zones that varied from 18 to 32 mm. 
This result was similar to an earlier report (Khalid et al., 
2011). These authors found that methanolic and aqueous 

extracts of the seeds of N. sativa possessed antibacterial 
activity against B. subtilis, Entereococcus faecalis, P. 
aeruginosa, S. aureus and Salmonella typhi. 

Previous study on N. sativa crude plant extracts and 
phytoconstituents also supports the fact that N. sativa is 
active against various pathogens. In the past, many 
researchers investigated the antimicrobial potential of N. 
sativa. They found that N. sativa ethanolic extracts was 
active against a tested standard microorganism and 
multidrug resistant strains of bacteria (Salman et al., 
2005). Our results were in agreement with those reported 
by Ani et al. (2006), which indicated that N. sativa has a 
significant antibacterial potential against B. subtilis and B. 
cereus. Thus, N. sativa with an array of polyphenolic 
compounds, possess antibacterial activity (Ani et al., 
2006). In 1975, the purified compound thymohydroquinone 
(THQ) from N. sativa oil (NSO) was found to possess a 
high antimicrobial effect against Gram positive 
microorganisms (El-Fatatry, 1975). In later studies, the 
seed extracts of N. sativa were found to inhibit the growth 
of E. coli, B. subtilis and Streptococcus feacalis (Saxena 
and Vyas, 1986). 

The antimicrobial activity of N. sativa was further 
established against several species of pathogenic 
bacteria and yeast (Topozada et al., 1965; Hanafy and 
Hatem, 1991). The result of minimum inhibition concen-
tration from Table 1 shows that 12.5 μg/ml was the lowest 
concentration at which all the tested micro-organisms 
were inhibited. A comparison of observation given in 
Tables 2 and 3, show that the seed extracts of N. sativa 
dissolved in dimethyl sulphoxide inhibited all bacteria 
higher than 40 μg/ml ampicillin and a lower concentration 
of gentamicin. The seed extracts of N. sativa inhibited E. 
coli at 40 μg/ml, which was similar to the result obtained 
for gentamicin. The seeds extracts of N. sativa inhibited 
A. niger with a higher than 20 μg/ml of Clotrimazole, and 
inhibited C. albicans at more than 50 μg/ml of Nystatin. It 
is clear from Table 1 that the ethanolic extract of N. sativa 
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Table 2. Antimicrobial activity of N. sativa seeds against the standard bacterial and 
fungal species. 
 

Standard microorganisms Mean diameter of growth inhibition zone (mm) 

Tested bacteria used (M.D.I.Z. mm) 
Bacillus subtilis 20 
Staphyococcus aureus  18 
Escherichia coli 32 
Pseudomonas aerugino 20 
  
Tested fungi used (M.D.I.Z. mm) 
Apergillus niger 25 
Candida albicans 21 

 

Interpretation of results: MDIZ (mm) : >18 mm: sensitive, 14 to 18 mm: intermediate: <14 
mm: resistant. (-): no inhibition. 

 
 
 
Table 3. Antibacterial and antifungal activity of reference antibiotics against standard microorganisms. 
 

Drugs 
Concentrations 
(µg/ml) 

Standard microorganisms used MDIZ* (mm) 

Gram (+ve) Gram (-ve) 

Tested bacteria used (M.D.I.Z. mm) 

Bacillus 
subtilis

Staphyococcus 
aureus 

Escherichia 
coli 

Pseudomonas 
aeruginosa 

 
Ampicillin 

40 15 25 - 16 
20 14 20 - 13 
10 13 18 - 12 
5 12 15 - - 

 
Gentamicin 

40 29 35 32 23 
20 22 33 30 22 
10 20 30 17 21 
5 17 28 - 19 

      
Tested fungi used (M.D.I.Z. mm) 
  Aspergillus niger Candida albicans 

 
Clotrimazole 

40 30 42 
20 22 40 
10 19 33 
5 16 30 

 
Nystatin 

50 28 17 
25 26 14 
12.5 23 - 

 

MDIZ (mm) = Mean diameter of growth inhibition zone in mm. Interpretation of results: MDIZ (mm); >18 mm: sensitive, 14 to 18 mm: intermediate, <14 
mm: resistant. (-): no inhibition. 
 
 
 
seeds show a high activity against all bacteria and fungi. 
 
 

Conclusion 
 

Ethanolic seeds extract of N. sativa produced 
antimicrobial activity against all organisms tested. This 
study observes that N. sativa has useful antimicrobial 
properties. Further investigations regarding the mode of 

action and other related pharmacological studies such as 
in vivo investigation, drug formulation and clinical trials 
are highly recommended. 
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