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Table 4: Activity of O. basilicum hexane compound on the growth of isolated bacteria (mm).

Bacteria 

Concentration

P. mirabilis E. coli P. aeruginosa S. aureus

Inhibition zone of O. basilicum seeds hexane extract Mean±SD

100 23.6±1.52 a 28.7±0.57 a 28.3±1.52 a 26.7±0.57 a

75 20.6±1.52 b 23.0±0.00 b 22.3±2.08 b 22.0±1.00 b

50 11.3±1.52 c 13.6±0.57 c 11.3±0.57 c 9.33±0.57 c

25 0.00±0.00 d 7.66±1.15 d 0.00±0.00 d 0.00±0.00 d

Control 0.00±0.00 e 0.00±0.00 e 0.00±0.00 e 0.00±0.00 e

P-value <0.001 <0.001 <0.001 <0.001

LSD 2.49 1.33 2.49 1.21

Note: The DMSO that was used as the control group in this table does not have a biological action. Every two aver-
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Figure 3: Activity of O. basilicum L. extract Hexane against isolated bacteria: Well A concentration 100%; Well B 
concentration 75%; Well C concentration 50%; Well D concentration 25%.
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that these medicinal plants are used for the treatment 
of many diseases. 

In the present study, the phytochemical screening 
of the various extracts of all plants showed the pres-
ence of a large range of secondary metabolites. Ames-
sis-Ouchemoukh et al. [38] reported that several studies 
affirmed the presence of polyphenols, terpenoids, and 
coumarins contrary to saponins in some plants. Ksouri 
et al. [39] confirmed the presence of polyphenols, sap-
onins and terpenoids in Z. album. Elgamal et al. [40] 
identified and isolated a saponin triterpenoid and a 
quinovic acid from the aerial parts of some medicinal 
plants, which are probably responsible for many bio-
logical activities. 

Whereas Hero and Jwan [29] found ethanolic ex-
tract was more inhibitory to P. aeruginosa than aque-
ous extract, another study done by Ibrahim and Kebede 
[41] found ethanol extract of O. basilicum showed high-
est activity as compared to aqueous extract. These var-
iations may be due to differences in geographical area, 
strains, and sample size as these studies were worked 
on only one P. aeruginosa compared with Pseudomonas 
strains in this study. 

The results of other solvents varied, some of which 
had a weak effect, such as water extract at a concen-
tration of 25%, which was less effective than the rest 
of the other solvents, and this may be attributed to 
the difference in the polarity of the organic solvents. 
Alternatively, the inhibitory activity of plant seeds 
is due to the fact that they contain most of the active 
compounds—especially tanning materials, including 
tannic acid, which may have an effect on microorgan-
isms [42]. 

As for the results of testing some commercial antibi-
otics against the tested bacteria, the results showed that 
the effect of these antibiotics varies from one antibiotic 
to another and from one bacterium to another [43]. 

As for the lack of effect of some other antibiotics, 
this is expected because they affect the cell wall, espe-
cially of Gram-positive bacteria, which is consistent 
with the results of this study. Ethanolic extract showed 
the highest antibacterial activity against all the isolates 
tested, with zones of inhibition between 36 mm. 

This is in contrast to aqueous extract, which shows 
the lowest or no antimicrobial activity in concentra-
tion 25% against all isolates tested. These results are 
close to the results obtained by Rathi et al. [44], who 
mention three extracts of M. oleifera plant leaves and 
seeds (aqueous, methanolic, ethanolic). 

The other extract, hexan, shows moderate anti-
bacterial activity. The results showed that the extracts 

have an antibacterial activity on the four strains of 
bacteria under study and in all the concentrations used 
(50%, 75% and 100%), which affirms results obtained 
by Ishnaiwer [45] confirmed that the fenugreek has 
an antioxidant and anti-infection activity. According 
to our study, it inhibited the growth of the bacteria. 
Although the main focus of the current study is to de-
termine the antibacterial activity of seed plant ex-
tract, further essential studies need to be conducted 
to confirm the antimicrobial activity and evaluate the 
potential use of the active compound/s in the current 
extract as therapeutic product to treat MDR bacterial 
infections in humans. First, the suggested compounds’ 
in vitro and in vivo antimicrobial activity should be 
evaluated against diverse bacterial isolates, including 
MDR, to confirm their potential. Enzyme biochemical 
testing can also verify docking results. In addition, the 
extract’s possible active components should be tested 
for the mechanism of action, physicochemical charac-
teristics, toxicity and resistance. Future studies would 
validate the extract’s active compounds’ in vitro and 
in vivo activity and evaluate its safety for therapeutic 
usage in humans. 

Conclusion

Medicinal plants can be a source of antibacterial 
agents due to their phytochemical composition. The 
ethanolic extract of O. basilicum seeds was the most ef-
fective against the tested gram-positive and gram-neg-
ative bacteria strains, whereas the hexane extracts 
were less effective against all tested pathogenic bacte-
ria. This suppression may be a result of the chemical 
composition of extracts containing secondary metabo-
lites. However, these extracts could be a viable alterna-
tive to antibiotics and could be used as effective ther-
apeutic agents against pathogenic bacteria without 
posing a health risk.
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