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Abstract 

The present investigation was initiated to find a suitable alternative to synthetic antibiotics for the 
management of diseases caused by bacteria. Carthamus oxycantha.L locally known as wild safflower 
member of family Asteraceae that grows wildly. The study was conducted using as Agar well 
diffusion to trace the antibacterial potential for to evaluate the efficiency of ethanolic extract of 
Carthamus oxycantha with concentration of 05, 10, 15, and 20 mg/ml against gram-positive 
Staphylococcus aureus and gram-negative Escherichia Coli species and them compared with that of 
Clindamycin, Ampicillin and Kanamycin (10 mg). Zone of inhibition for the extracts were 10.667 to 
20.00 mm as compared to standard drug Clindamycin, Ampicillin and kanamycin (15.00-20.00 mm). 
Antibacterial assays indicates that Carthamus oxycantha has potential natural antimicrobial agents 
against E-coli and S. aureus. The findings of the present study suggested that ethanolic extract of C. 
oxycantha has strong potential to serve as possible antibacterial. 
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1 Introduction 

As the world population increase people’s 
nature about diet becomes more conscious and 
sensible, that initiates a major change in 
approach towards healthy and balanced 
nutrition. Omnivorous nutrition uptake 

contains a variety of chemical compounds that 
have solution against number of long lasting 
diseases like cardiac disorders, cancer, helping 
in bone fitness, immune performance and also 
in regulating human body functions by curing 
such disease medicinal plants are take part [1]. 
It is noticed that the medicinal plants were 
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used centuries ago especially in rural parts of 
the developing and under developed countries 
like china, India and other Asian countries, to 
cure the infectious disease [2]. Almost 20% of 
plants yields are involved in pharmacological 
or biotic tests [3]. Plant constituents are 
important source against severe disease. From 
ancient times large number of medicinal plants 
are used as therapeutic. That contain some 
important chemically active molecules like 
alkaloids, tannins, flavonoids, and phenolic 
compounds producing positive biological 
actions on organism body [4]. Scientist have 
great attention in these biologically vigorous 
compounds found in medicinal plants. Which is 
essential for antimicrobial against various 
infectious disease [5-9].  

Rise in population and an extreme 
progressions and developments in science, 
microbial disease replicate the death rate in 
many emerging countries. Use of these 
antibiotic on human’s treatment evolved the 
numerous opposition in bacterial strains like 
efflux of antibiotics. About 10% indigenous 
population use flowering plants for to treat 
numerous infections. While slightly 1% are 
documented by recent researcher [10]. 
Antibiotics initiate a way for the treatment of 
microbe’s damages. From the discovery the 
chemotherapeutic role create confidence in the 
medical fields also leads to ultimate extinction 
of contagious ailments. Misuse of these 
antibiotics tends to the appearance and 
distribution of resistant strains of 
microorganisms [11]. 

Microbial infectious disease involve in 
killing nearly 50,000 people per day. E. coli, 
Vibrio cholera, Shigellaspp, and Staphylococcus 
aureus are some common bacterial pathogens 
[12]. But resistance of these microbes to 
antibiotics drugs causing major health 
problems. About 70% of bacteria are almost 
resistance to one of the antibiotic drug that is 
frequently used against them [13]. Ancient 
medication are likely to enhanced in evolving 
countries as substitutes to health difficulties 
[14]. Particularly the developing regions of the 
world need inexpensive, reliable and 
innovative therapeutics to treat infectious 
disease [15]. Medicinal plant have incredible 
capacity to yield a diversity in secondary 
metabolites like alkaloids, terpenoids, 

saponins, steroids, flavonoids & tannins etc 
[16]. 

From thousand years nature provide 
foundation for therapeutic agents. An extensive 
known herbal tonics were explained in Holy 
books like Quran, Bible & Vedas. According to 
WHO world population with almost 80% use 
herbal medicines for a prim health issues [17]. 
Microbes are likely to cause diseases in 
unicellular as well as in multicellular organism. 
Commonly viruses, bacteria and fungi act as a 
key pathogenic creatures. In early 20th century 
the detection of Antibiotics initiate its 
significance in fighting against bacterial 
disease. By using Antibiotics in such a large 
scale, many bacterial strains become 
unaffected to these antibiotics. This obligation 
leads to investigate the potential of 
traditionally therapeutic medicinal plants as 
antibiotics. Plant extracts are broadly used to 
treat these bacterial disease [18]. As antibiotics 
discovered in the mid-twentieth century create 
a major breakthrough in upholding and 
treatment of bacterial diseases causes series 
infections. worldwide fatal diseases were now 
curable.  Since then, antimicrobial agents saved 
the lives and reduced the bearing of millions of 
people. Today, antibiotics are crucial for 
bacterial infections as well as for curing of high 
risk patient’s. Massive synthesis of penicillin in 
1943 play a vital role in curing and reducing 
illness and death rates.  However,  within four  
years,  bacteria  began appearing  that  could  
resist  the  action  of  penicillin.  Pharmaceutical 
businesses began for to develop new as well as 
more reactive antibiotics.  

More than half century people use it as 
wonder drug but with variation in bacterial 
strains create a bit anti behavior against these 
antibiotics [19]. Solving this problems 
pharmacological industries synthesis a variety 
of antibiotics in last 30 years period. Just 
because that bacteria species have ability in 
transmitting and to modify their genetic 
makeup which tend to make it more resistive 
against these antibiotics [20]. Traditional 
practice of medication is quite necessary for 
possible future medicines. Almost 122 
compounds are discovered that are involved in 
alternate as well as in modern medicines and 
also play an important role in world economy 
[21-22]. A number of plant families like 
Asteraceae especially in Pakistan have a variety 



Isolation and Evaluation of Antibacterial Potential Test of Plant Carthamus oxycantha 

 

 

J. Trop. Pharm. Chem. 2021. Vol 5. No. 4.   

p-ISSN: 2087-7099; e-ISSN: 2407-6090 
301 

of medicinal plants. Carthamus oxycantha is 
one wed found in agricultural fields. Having 
ability in anti-inflammatory and wounds 
healing also help in irritation observe in albino 
rabbits Asteraceae, a leading dicotyledon 
angiosperm family that includes 1000 genera 
and about 10,000 species worldwide. The 
present investigation was initiated to find a 
suitable alternative to synthetic antibiotics for 
the management of diseases caused by 
bacteria. The findings of the present study 
suggested that ethanolic extract of C. oxycantha 
has strong potential to serve as possible 
antibacterial. 

 
2 Materials and Methods 

2.1 Collection and Preparation of 

Carthamus oxycantha 

All the experimental procedure followed 
as performed in [23-33]. Total plant (except 
root) was used as plant materials. Diseased 
Free whole plant (fresh) sample of Carthamus 
oxycantha collected from its natural habitat 
located on the ground of Govt. Post Graduate 
Collage Mardan Pakistan, and were identified 
and authenticated at the Department of Botany 
(GPGC Mardan). The  plants  samples were  
brought  to  the laboratory  and  carefully  
washed to remove  debris as well as dust 
corpuscles and rinsed with distilled water then 
spread on  a  table and air dried for 14 days at  
room  temperature until the plant became 
crispy and ready for grinding and powdering 
After then the plant was ground into fine 
powder using grinding machine 

2.2 Instruments and reagents used 

Grinding machine, shaker, portable 
autoclave, drier, beakers, glass rod, crock borer, 
conical flasks, round-bottom flasks, round-
mouth bottle, No. 1 Whatman filter paper, 
aluminum foil, Nutrient agar medium, ethanol, 
Dimethyl sulfoxide (DMSO) and distilled water. 

2.3 Extraction of Plant Materials 

Precisely 400 g of crushed plant powder 
was added in 1.5 liter of 99.9% pure ethanol as 
a solvent for 4 days in a large sized round 
mouth bottle.  The mixture was commoved just 
after the addition of the solvent. At regular time 

interval of proper shaking for four days the 
solution was filtered with fine piece of cloth 
into a clean jar and also filtered it through No. 1 
Whatman filter paper. The filtrate (plant 
extract) was dried at room temperature. 

2.4 Preparation of Test Organisms 

Clinical isolate of disease causing strains 
of Gram-positive Staphylococcus aureus and 
Gram-negative Escherichia coli were kindly 
provided by microbiology department ta Bacha 
Khan medical college, and were maintained 
further experiments in nutrient agar medium 
at 4 °C. It was sub-cultured into nutrient agar 
medium and incubated at 37°Cfor 24 hour that 
to cover the agar medium surface properly. 

2.5 Culture Media and Chemicals 

Nutrient agar was used as media for 
conducting this Activity. Also ethanol and 
dimethyl sulfoxide (DMSO) was used as lab 
chemicals for extraction as well as solution 
preparation.  The media and chemicals were 
provided by Department of Botany GPGC 
Mardan. 

2.6 Agar Medium Preparation 

19 gm nutrient agar were dissolved in 
1500 ml distilled water. Sterilized glass rod 
was used for dissolving agar solution. After 
completely dissolving the solution, each of the 
petri dish was fill up to half of its original 
depth. Agar medium allowed to solidify for 10 
min. 

2.7 Extract Solution Preparation 

Plant extract solution with concentration 
of 05, 10, 15 and 20mg/ml were used for 
conducting this experiment. 2ml of pure DMSO 
was dissolved in 18 ml of distilled water to 
prepare the 20% of DMSO solution. 5, 10, 15, 
20mg of plants extract were taken in 
Eppendorf and add 1 ml of 20% DMSO solution 
using ml micro pipette for to prepare the 
concentration.  

2.8 Antibiotics activity assay 

Standard antibiotics clindamycin, 
ampicillin and kanamycin was used against 
tested organism. Antibiotic discs directly 
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placed on the surface of a nutrient agar 
medium that has been protected with test 
bacterial strains. Antibiotics diffuse outward 
through incubation from the discs creating a 
concentration gradient. After 24 hours, the 
inhibition zones diameter is measured. As the 
name indicate the standard antibiotics show a 
strong restriction against the test organisms. 
The values that are reported for Escherichia  
coli was given in Table 1 and data for 
Staphylococcus aureus Table 3. 

2.9 Well diffusion Method and Plant 

Extract assay 

Antibacterial activity was evaluated using 
method of agar-well diffusion as recommended 
by [23-33]. Four wells of 6 mm in diameter 
using a cork borer (sterile) were made in agar 
nutrient media plate that was previously 
seeded with standardized bacterium. Plant 
extracts with concentration of 05, 10, 15, and 
20 mg/ml, A standard antibiotics clindamycin, 
ampicillin and kanamycin for positive control) 
was added into each well on the medium. Wait 
for 30 min as allowed it for to diffuse it 
properly. After incubation at 37 °C for 24hrs, 
the resulting zones of inhibition around the 
wells were measured using a transparent ruler 
centimeter and then convert the values in 
millimeters (mm). Numerical data of that zone 
of inhibition was represented in Table 1 and 
Table 2. 

2.10 Sterilization Process 

All the instruments, equipment and 
solutions was sterilized for 30 min at 150oC 

with constant pressure of 15 psi, using portable 
autoclave machine. 

 
3 Results and Discussion 

The Ethanolic plant extract of plant 
species named as Carthamus oxycantha. L, 
show significant ability against bacterial strains 
listed as Staphylococcus aureus and Escherichia 
coli, gram positive and gram negative 
respectively. Plant extract used in agar well 
diffusion varied in antibacterial activeness. The 
highest  inhibitory  effect to  the  extract was  
observed  on Staphylococcus  aureus (Table 3; 
Table 4; and Figure 2) with  a  zone  of 
inhibition  of 15 mm with a solution 
concentration of 20mg/ml, while at the same 
concentration of ethanol plant extract of 
20mg/ml against Escherichia coli was  the  least  
inhibited  with  a  zone  of 09 mm. Three 
standard antibiotics were also applied against 
the bacterial strains and as result indicate a 
complete inhibition against bacterial strains. 
Numerical data are shown in Table 1 and Table 
2. 

The data regarding with mean zone of 
inhibition of Carthamus Oxycantha against 
Escherichia coli given in (Table 1 & Figure 1). 
The maximum mean inhibition zone was 
recorded using kanamycin in T3 is 26. This 
value is followed by T1 which was 20. The 
minimum zone of inhibition is recorded in 
T7.This valvue is followed by T4 and T6 with a 
value of 12. So the result show that standerd 
antibiotic kanamycin have strong affection 
against bacterial strains. Statistical analysis for 
E.coli in Table 2. While S. aureus in Table 4. 

 
 
 
 
Table. 1: Standard deviation and mean for inhibition zones of Carthamus oxycantha against E. coli 
S.No Treatment Concentration Zone of inhibition 

(Mean value) 
Standard Deviation 
(SD) 

1 T1 Clindamycin (Standard) 20.00b 1.5275 
2 T2 Ampicillin (Standard) 15.00c 1.5275 
3 T3 Kanamycin (Standard) 26.00a 1.5275 
4 T4 5mg 11.333d 1.5275 
5 T5 10mg 12.333d 1 
6 T6 15mg 11.333d 1 
7 T7 20mg 10.667d 1 
LSD value at 0.05 level of significance = 2.3245. Mean followed by the same English letter are not significantly different. 
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Figure 1: Graph for mean zone of inhibition of Carthamus oxycantha against E. coli. 

 
 
 
Table. 2: ANOVA table for antibacterial activity of Carthamus oxycantha against E. coli: 
Source Degree of freedom 

(DF) 
Sum of squares 
(SS) 

Mean square 
(MS) 

F-value P-value 

Concentration 6 595.143 99.1905 56.30 0.0000 
Error 14 24.667 1.7619   
Total 20 619.810    
Co-efficient of variation: 8.71 

 
 
 
Table. 4: ANOVA table for antibacterial activity of Carthamus oxycantha against Staphylococcus aureus. 

Source 
Degree of freedom 
(DF) 

Sum of squares 
(SS) 

Mean square 
(MS) 

F-value P-value 

Concentration 6 555.905 92.6508 41.40 0.0000 
Error 14 31.333 2.2381   
Total 20 587.238    
Co-efficient of variation: 9.64 
 
 
 
Table.3: Standard deviation and Mean of zone of inhibition of Carthamus oxycantha against S. aureus. 

S.No Treatment Concentration 
Zone of inhibition 
(Mean value) 

Standard Deviation 
(SD) 

1 T1 Clindamycin (Standard) 20.00b 2 
2 T2 Ampicillin (Standard) 15.00c 1.5275 
3 T3 Kanamycin (Standard) 26.00a 2 
4 T4 5mg 11.00d 1.5275 
5 T5 10mg 11.333d 1 
6 T6 15mg 12.00d 1 
7 T7 20mg 13.333cd 1 
LSD value at 0.05 level of significance = 2.6199 Mean followed by the same English letter are not significantly different. 
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Figure 2: Graph for mean zone of inhibition of Carthamus oxycantha against S. aureus. 
 
 
 

Plants, herbs, and spices are traditionally 
finest structures provide a rich foundation of 
naturally occurring compounds that hold 
antimicrobial attention against many bacterial 
pathogenic strains [34]. A massive worldwide 
increase specially in South Asia particularly in 
India, Pakistan, and Afghanistan labeled as 
under developed countries the rate of 
morbidity and mortality majorly caused by 
pathogenic multidrug resistant bacterial strains 
which reduce susceptibility to antibiotics, 
provide a way to investigate new varieties of 
antibacterial agents for to treat such diseases in 
plants as well as in [35-36]. 

Plants with a mixture of vital chemical 
constituents as secondary metabolites like 
flavonoids and terpenoids as well as Tannins, 
glycosides and alkaloids, now a days play a 
significant role in curing a number of infectious 
disease in human’s life. Research study indicate 
a ratio of the presence of the plants in 
antibiotics is least about 25% [37]. The present 
study was recorded as a step in that chain of 
finding some new and efficient antibiotics. Two 
sample bacterial strains of staphylococcus 
aureu s (gram-positive) and Escherichia coli 
(gram negative) were screened against plants 
extract.  Antimicrobial assay of Carthamus 
oxycantha by using agar well diffusion process, 
ethanolic plant extract with a concentration of 
20mg/ml show a strong inhibition with a mean 
of 15mm zone against staphylococcus aureus 
and as same concentration of 20mg/ml, the 
mean inhibition zone of plants extract  
(C. oxycantha) against Escherichia coli is 9mm. 

Thus it leads a way that the selected plant have 
a must ability to contest against pathogenic 
bacterial strains. Some of the standard 
antibiotics (clindamycin, kanamycin and 
Ampicillin) were also tested against the sample 
bacterial strains. Result of this activity show 
that the plant (C. oxycantha) have a strong 
attention against bacterial strains and further 
research will find out some more specific 
constituents regarding with the antibacterial 
efficiency [38-41]. 

As [42-45] conducted an experiment to 
observed the antibacterial ability of Eucalyptus 
camaldulensis (leaf extracts) for bacterial 
strains of Klebsiellaspp, Salmonella typhi, 
Yersinia enterocolitica, Pseudomonas 
aeruginosa (Gram-negative), Staphylococcus 
aureus and Bacillus subtilis. Dichloromethane 
fraction, methanol residue and methanol 
extract were applied using agar-well diffusion 
method. At least 10 mg/ml extract show 
significant result against tested strains while 
petroleum ether fraction showed no inhibition 
zones. A standard antibiotic drug (gentamycin) 
were also used. Bacillus subtiliswith extract 
amount of 10mg/ml show inhibition zone at 
least 0.04 mm. chemical analysis of plants 
extract indicate the active components  of 
tannins, saponins and cardiac glycosides. The 
result initiate that Eucalyptus 
camaldulensisleaves have potential against 
bacteria. 

While [46-49] carry out a research on 
antibiotic resistance of Parquetinani grescens 
against Pseudomonas aeruginosa, 
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Staphylococcus aureus, Klebsiella pneumoniae, 
Enterococcus feacalis and Escherichia coli. Plant 
extract of two types aqueous and ethanol were 
used conducting this activity. Aqueous extract 
show low inhibition against most of the 
bacterial strains while E. coli show inhibition 
toward methanol extract. Aqueous extract with 
concentration of 100 mg/ml and ethanol 
extract of 300 mg/ml show inhibition of >12 
mm and >20 mm respectively against S. Aureus. 
A standard antibiotics methicillin were also 
used which show 17-26 mm zone of inhibition 
for bacterial strains. For MIC aqueous extract 
concentration of 25-50 mg/ml while methanol 
extract of 12.5-50 mg/ml were taken.  

In [50-55] tested the antibacterial 
capability of methanolic plant extract of 
Marrubiumvulgare against Escherichia coli, 
Bacillus subtilis, Staphylococcus aureus, S. 
epidermidis, Pseudomonosaeruginosa and 
Proteus vulgaris. Extract were applied with 
concentration of 50, 100, 200, 400 and 600 
mg/ml by Disk diffusion method. A standard 
antibiotics ciprofloxacin with amount of 10 
µg/ml were also used. The study comprised 
that methanolic crude extract have strong 
inhibition against  B. subtilis, S. epidermidis and 
S. aureus while fairly effective against P. 
vulgaris and E. coli. But P. aeruginosaextract 
don’t show any effect. 

While [56-58] stated tha potential of 
Acacia aroma towards the bacterial strains like 
methicillin-resistant Staphylococcus aureus, 
methicillin sensitive Staphylococcus aureusas 
well as Methicillin-resistant Staphylococcus 
epidermidis. Leaf extract were obtained using 
ethyl acetate and ethanol and are applied by 
agar well diffusion method. (MIC) of acacia leaf 
extract are in between 2.5 to 10 mg/ml as well 
as from 2.5 to 5 mg/ml individually. Beside 
organic extracts aqueous show less restriction 
ability towards tested bacterial strains. The 
result show clear indication toward future 
planes in antibacterial field for Acacia aroma. 

 
4 Conclusions 

It is concluded from present study that 
ethanolic plant extract of Carthamus oxycantha. 
L show significant result and initiate strong 
antibacteriual inhibition against sample 
bacterial strains. In the antibacterial potential 
and the efficiency of ethanolic extract of 

Carthamus oxycantha with concentration of 05, 
10, 15, and 20 mg/ml against gram-positive 
Staphylococcus aureus and gram-negative 
Escherichia Coli species and them compared 
with that of Clindamycin, Ampicillin and 
Kanamycin (10 mg). Zone of inhibition for the 
extracts were 10.667 to 20.00 mm as compared 
to standard drug Clindamycin, Ampicillin and 
kanamycin (15.00-20.00 mm). Antibacterial 
assays indicates that Carthamus oxycantha has 
potential natural antimicrobial agents against 
E-coli and S. aureus. Plant extract with a 
positive sign toward antibacterial ability shows 
enhancement  in field the of Antibiotics. 
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