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Abstract - There search focuses on the antimicrobial activity of Withania coagulans against Nigella sativa. Withania 
coagulans - also commonly known, as Paneer Doda in Pakistan, is a medicinal herb that is soon facing extinction. It has been 
used in indigenous medicine since ancient times. It works as a therapeutic agent that is used to cure various diseases 
including Diabetes and Small Pox. Nigella sativa – also generally called Black cumin or Kalonji, on the other hand is used in 
herbal medicine as well, to treat and prevent a number of diseases including Asthma and Diarrhea. The methods that have 
been opted for the study are Disc Diffusion Method and Well Diffusion Method. It was observed that out of the two methods 
that were opted, the Well Diffusion method gave better results relative to the Disc Diffusion Method. The study of the 
research was fruitful in demonstrating the anti-microbial action of both Withania coagulans and Nigella sativa. It was 
additionally helpful in distinguishing Agar Well Diffusion Method as the more definitive method that provided more reliable 
results. 
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I. INTRODUCTION 
 

Antimicrobial resistance, in today’s world is 
becoming a threat to the effective prevention and 
treatment of infections caused by various bacterial 
strains. This is a result of the ever-increasing use of 
antibiotics in our daily lives. The phenomena of 
antibiotic resistance has raised alarm for the need of 
other alternatives for the cure and prevention of these 
infectious diseases [1]. For this very reason, extensive 
research is being conducted, especially in plants, for 
they are known to possess certain antimicrobial 
properties for many centuries. These plants might just 
prove to be the solution for treating various kinds of 
antimicrobial infections and other diseases. The 
developing prevalence of these customary plants is 
additionally because of the various costly, engineered 
drugs that are available in the market these days [2]. 
These plants are comparatively more cost efficient 
and work in a much better fashion. According to a 
detailed research carried out by the World Health 
Organization (WHO), it was determined that about 80 
percent of the world’s population depends on 
conventional plants as healers [3]. Through this 
research, we are fundamentally trying to establish the 
antimicrobial properties of Withaniacoagulans,and its 
relative study with theantimicrobial properties of 
Nigella sativa Seeds. 
Withania Coagluans, also popularlyknown as Paneer 
Doda in Pakistan and the surrounding regions, has 
primarily been derived from the Solanaceae family 
[4]. Withaniacoagulans not only act as anti-microbial 
agents but simultaneously as anti-fungal agents too. 
They are known to prevent inflammation too. It has 
been observed that for a very long time, 

Withaniacoagulans have been used to 
recuperateinjuries and lesions, as well as used in 
treating various diseases such as Dyspepsia, Asthma, 
Liver and Intestinal infections, Bronchitis, Ulcers , 
Regenerative diseases and many more. The plant 
seems to be a very good drug to treat diabetes 
mellitus, it not only lowers the blood sugar level but 
it also minimizes the future complication of diabetes 
such as neuropathy, retinopathy, nephropathy and 
cardiovascular pathologies by its very potent 
antioxidant action [5]. 
 
Nigella sativa,likewise called Black cumin or Kalonji 
in Pakistan, is knownfor its advantages since 
hundreds of years for just about everything as 
described by a hadith of Prophet Mohammad 
(PBUH). All these advantages are basically due to the 
presence of specific phytochemicals in Nigella sativa, 
namely, thymoquinone,dithymoquinone, thymol and 
thymohydroquinone [6] -[7]. 
The aim of this research, primarily, is to infer from 
present investigation the antimicrobial activity of 
Withaniacoagulans and Nigella sativa againstdifferent 
bacterial strains and deduce whether or not these 
plants can be used in the cure of various pathogenic 
diseases. Two different methods namely, Disc 
Diffusion Method and Well Diffusion Method have 
been used for the purpose of this research. 
 
II. MATERIALS AND METHODS 
 
A. Collection and extraction of plant material: 
Withania coagulansreferred to as coagulant plant was 
bought from the local market of a named city and 
large plants were then chosen and were kept 
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separately. 25 grams of Withaniacoagulans were 
allowed to get mixed and soaked in 20 ml of 
methanol to completely get dissolved in methanol [8]. 
The solution was kept for a week at room temperature 
and were mixed or stirred two times a day. After 
seven day, the filtrate was separated. 
Nigella sativaseeds also known as kolanjiwere 
bought, and 25 grams of it were measured and soaked 
in methanol for a week [9]. All of the glassware were 
washed first with water and detergent, and then by tap 
water and after that with distilled water. Then, 
wrapped with an aluminum foil and kept for 
sterilization at 15 psi and 121°C in autoclave. 
B. Bacterial isolates and species identification: 
The antimicrobial activity of Withania coagualans 
and Nigella sativa seeds was performed against five 
bacterial strains, namely:Escherichia coli, 
Staphylococcus aureus, Pseudomonas aeruginosa, 
Bacillus subtilis, and Proteus mirabilis[8]. 
C. Maintenance of isolated bacteria: 
New bacterial strains were developed for five 
microscopic organisms as said above in the following 
media:Escherichiacoli in McConkey agar, 
Staphylococcus aureusin Mannitol salt agar, 
Pseudomonasaeruginosa, Bacillus subtilis and 
Proteus mirabilis were streaked on Nutrient agar, and 
incubated for 24 hours. A loop loaded with bacterial 
society was inundated in 50 ml of saline in a test tube 
utilizing a wire loop, and mixed to permit the 
arrangement of a suspension [10]. 
D. Disc Diffusion Method: 
A disc diffusion method was performed to determine 
the antibacterial activity ofNigella sativaseeds and 
Withania coagulans[9].Mueller Hinton is the media 
used for disc diffusion method [11]. The agar was 
made in 100 ml of water along with 36 mg of powder 
and incubated for a whole day. Then, 80 ml of media 
was poured in petri dished for half an hour until 
solidification took place and 15 similar plates were 
made [8]. Three plates were used for each bacterium; 
hence, fifteen plates were used to label five bacteria. 
When the solidification was done after half an hour, a 
swab wire was used to form a lawn of the bacteria on 
their respective plates using the inoculum. Five petri 
dishes with each of the organism were used with five 
antibacterial discs which were allowed to come in 
contact with agar [12]. Hence, each plate contained 
five antibiotics. The other five culture medium Petri 
plates were included with Whatman No.1 filter paper 
impregnated with the Withania coagulans extract. 
The rest five petri plates were included with filter 
discs doused with methanolic concentrate of Nigella 

sativa seeds. All of the plates were incubated for 24 
hours at 37°C for the zone of inhibition to be 
watched. 
E. Agar Well Diffusion Assay: 
Agar well diffusion method was followed to 
determine the antimicrobial activity of Withania 
coagulans in contrast to Nigella sativa seeds. All 10 
media plates were prepared with 80 ml of nutrient 
agar [13]. The plates were autoclaved for 24 hours 
and then cooled. Each bacterial stain was swabbed on 
2 of the nutrient agar plates. Wells (5 mm diameter) 
were made in each of these plates using sterile cork 
borer.Withania coagulans extract and Nigella sativa 
extract wereapplied to the plates, and the plates were 
incubated for more than 24 hours [14]. 
 
III. RESULTS 
 
A. Antimicrobial Susceptibility Testing: 
To check the sensitivity of antibiotic discs, 5 nutrient 
agar plates were streaked with 5 bacterial strains [15]. 
Antibiotic disc of Ampicillin, Penicillin, 
Erythromycin, Streptomycin and SxMwere placed on 
each plate.The plates were incubated for 36 hours and 
the diameter of the inhibition zone (mm) was 
measured which showed different results as shown in 
Table 1 [16]– [10].Ampicillin’s zone of inhibition 
were 10mm, 14mm, 1.5mm, 2 mm and 3 mm against 
Escherichia coli,Proteus mirabilis, Bacillus subtilis, 
Pseudomonas aeruginosaandStaphylococcus 
aureus,respectively.Penicillin’szoneof inhibitions 
were 3 mm, 5.5 mm, 7 mm, 2.5 mm and 1.8 mm 
against Escherichia coli,Proteus mirabilis, Bacillus 
subtilis, Pseudomonas aeruginosaand Staphylococcus 
aureus,respectively.Erythromycinhad0.8 mm, 3 mm, 
1.6 mm, 1 mm and 2.5 mm against Escherichia coli, 
Proteus mirabilis, Bacillus subtilis,Pseudomonas 
aeruginosaand Staphylococcus 
aureus,respectively.The zone of inhibitions for 
Streptomycin were 10 mm for both Escherichia coli 
andProteus mirabilis, and 15 mm for, Bacillus 
subtilis, Pseudomonas aeruginosa and 
Staphylococcus aureus.SxMshowed inhibition zones 
of 20 mm each for both Escherichia coli and 
Pseudomonas aeruginosa, and 22 mm, 30 mm and 25 
mm for Proteus mirabilis,Bacillus subtilis, and 
Staphylococcus aureus,respectively.The results 
indicated Erythromycin to have the lowest 
antimicrobial sensitivity and SxM to have highest 
amongst the five drugs tested against our used strains. 
 

 
Table 1: Zone of inhibition in antibiotic sensitivity susceptibility against bacterial strains 

Strain Ampicillin(mm
) 

Penicillin(mm
) 

Erythromycin(mm
) 

Streptomycin(mm
) 

SxM(mm
) 

Escherichia coli 10 3.0 0.8 10 20 
Proteus mirabilis 14 5.5 3.0 10 22 
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Bacillus subtilis 1.5 7.0 1.6 15 30 

Pseudomonas 
aeruginosa 

2.0 2.5 1.0 15 20 

Staphylococcusaureu
s 

3.0 1.8 2.5 15 25 

 
DISCUSSION 
 
The motive of the study was to establish new ways to 
deal with the increasing resistance of microbes 
against most drugs, and because of escalating demand 
for natural or plant related alternatives to synthetic 
medicine, Withania coagulans and Nigella sativa 
were used. 
The study was successful in proving the anti-
microbial activities of both Withania coagulans and 
Nigella sativa, and was alsoeffective in identifying 
agar well diffusion as the more reliable method with 
relatively authentic results, compared to which, disk 
diffusion failed to provide results. 
As shown in Table 2, zone of inhibitions that were 
measured after the well diffusion method showed 
maximum zones at 2.2 mm for the strain 
Pseudomonas aeruginosa, 1.8 mm for Escherichia 
coli strainand 0.1 mm zone of inhibition in Proteus 
mirabilis for the extracts of Withania coagulans. For 
Nigella sativa, the maximum zone of inhibitions were 

at 3.5 mm for the bacterial strains of Staphylococcus 
aureus, and minimum at 2.1 mm for Proteus 
mirabilis, still showing better results than Withania 
coagualansas shown in Table 3. 
Various common antibiotic drugs were tested for 
their sensitivity against the bacterial strains used in 
our study, and came to the conclusion that the drug 
with the minimum resistance from microbes is SxM, 
indicated by its zone of inhibition that was the largest 
amongst all the antibiotics in response to the bacterial 
strains used. 
The present study established the need of new 
antimicrobial agents due to the increased microbial 
resistivity to drugs. Various studies have shown 
advanced resistance to most of the antibiotics used for 
the treatment of infections caused by bacteria, 
therefore this study primarily focused on the extracts 
of Withania coagulans and Nigella sativa for their 
antimicrobialproperties as a substitute to synthetic 
medicine. 

 
Table 2: Zone of inhibition of Withania coagulans against bacterial strains 

 
 

Table 3: Zone of inhibition of Nigella sativa against bacterial strains 
Strain Nigella sativa(mm) 
  

Escherichia coli 2.4 
Proteus mirabilis 2.1 

Bacillus subtilis 3.0 
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Pseudomonas aeruginosa 2.5 

Staphylococcus aureus 3.5 
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