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Abstract 

Medicinal plants are of great importance as a result of their pharmacological effects, and they might be natural 

composite sources that can act as new anti-infectious agents. The study accessed the antibacterial activity of 

Calotropis procera against Pseudomonas aeruginosa, Staphylococcus aureus, Escherichia coli and Klebsiella 

pneumoniae. Acetone and aqueous extract of C. procera was obtained using standard methods. The antibacterial 

activity of the extracts was done using agar well diffusion methods. Minimum inhibitory concentration (MIC), 

minimum bacteriocidal concentration (MBC) and phytochemical screening (qualitative) were all carried out using 

standard methods. The aqueous extract of C. procera has a zone of inhibition ranging from 7.0±10.00 mm to 

14.50±0.50 mm for the four clinical isolate. Acetone extract of C. procera has a zone of inhibition ranging from 

4.50±0.50 mm to 15.50±0.50mm for the four clinical isolates. The MIC for acetone and aqueous extracts against S. 

aureus and E. coli was 60 mg/ml, K. pneumonia ranged from 170-180 mg/ml, while P. aerugionsa was 80 mg/ml 

for acetone and 160 mg/ml for aqueous extract. The qualitative analysis reveals the presence of  saponin, terpenoids, 

cardiac glycosides, tannins, flavoniods, alkaloids and glycosides. The leaves extract of C. procera has strong activity 

when used at moderate concentrations against the selected clinical isolates. This finding justifies the traditional uses 

of these plant parts for therapeutic purposes. 

 

Keywords: Calotropis procera, Antibacterial activity, Phytochemical screening, Clinical Isolates 

 

Introduction 

Medicinal plants are main source of traditional medicines and many of the modern medicines are produced 

indirectly from plants (Saleh, 2015). Numerous medicinal plants are gifted to mankind by nature, and a 

distinguished number of modern drugs have been manufactured from these naturally known medicinal plants. Such 

types of drugs are based on the native medicinal information of the plants. Medicinal plants are important natural 

sources which have been used to treat a variety of diseases all over the world.  

 

Plant extracts and their active phytochemical compounds have been used for antimicrobial activities and have 

significant remedial properties. In the recent years, a wide range of investigations have been carried out throughout 

the world to confirm antimicrobial properties of different medicinally important plants (Akharaiyi & Boboye, 2015).  

Calotropis procera (Apple of sodom) is a plant commonly distributed throughout the tropics of Asia, Africa and the 

Middle East. The plant is popularly known due to the abundance of latex in its green parts which is easily collected 

when the plant is wounded. (Hilal-Ul-Zaman & Shakeel, 2017). Several reports in the literature indicate many 

therapeutic activities of C. procera including analgesic, anti-inflammatory, antidiabetic, cytotoxic, anticancerous 

and hepatoprotective effects. However, little is known about the antimicrobial activities of C. procera, except for 

their activities against a small range of microorganisms (Akindele et al., 2017). 

Antimicrobial resistance is increasing globally because of greater access to antibiotic drugs in developing countries. 

Estimates are that 700,000 to several million deaths result per year. Each year in the United States, at least 2.8 

million people become infected with bacteria that are resistant to antibiotics and at least 35,000 people die as a 

result. Worldwide antibiotic resistance is not completely identified, but poorer countries with weaker healthcare 

systems are more affected (Nadeem-Khan et al., 2014). 
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Aims and Objectives 

 

The aims and objectives of this work are to investigate the antibacterial activities of Calotropis procera extracts on 

some selected clinical isolates, to determine the minimum inhibitory concentration and the minimum bacteriocidal 

concentration of these medicinal plants against some selected bacteria and to investigate the physiochemical 

component of these medicinal plants. 

  

Materials and Methods 

 

Collection and identification of plant material 

 

The plant materials (leaves) used for this research work, Calotropis procera was obtained in Ilorin, Kwara State and 

the plant was taxonomically authenticated and identified at the Herbarium section of the Department of Plant 

Biology, University of Ilorin, Kwara State. The leaves were identified as UILH/002/2020/1001 for Calotropis 

procera. 

 

Preparation of plant extracts 

 

The plants leaf samples were rinsed with distilled water and dried at 28 ± 2 
o
C and ground into a fine powder using 

mortar and pestle. It was kept in a moisture free, airtight container and kept under 28 ± 2 
o
C prior to use. 

 

Extraction of plant extracts
 
 

 

One hundred and fifty (150 g) of  powdered leaves was extracted by separate suspending in 300 ml of 70 % acetone 

and distilled water in a 250 ml conical flask. The flask was covered with cotton wool and then wrapped with 

aluminum foil and shaken vigorously at 5 h interval for 48 h at 28 ± 2 
o
C. After 48 hours, the crude extract was 

sieved using muslin cloth and filtered with Whatman no 1 filter paper. The filtrate was evaporated to dryness using 

water bath at 45 
o
C. The dried extract was stored in air tight sample bottle and kept into a refrigerator until it was 

required for use.  

 

Test Isolates 

 

The four identified clinical isolates used for antibacterial efficacy include Staphylococcus aureus, Escherichia coli, 

Pseudomonas aeruginosa and Klebsiella pneumoniae. It was obtained from University of Ilorin teaching Hospital 

(Medical Microbiology and Parasitology Department). 

 

Confirmation and identification of Bacterial Isolates 

 

The organisms were subjected to Gram Staining and various biochemical tests to ascertain the true identity of the 

clinical isolates using standard microbiological methods. 

 

Standardization of Microorganisms 
 

0.1ml of 1% Barium chloride was added to 9.9ml of 1% surphuric acid which was later reconstituted into 10ml of 

sterile distilled water to make 0.5ml Mcfarland standard solution. The broth culture of the test organism was then 

compared in terms of turbidity to 0.5% Mcfarland. A loopful of the standardized culture was used for antimicrobial 

assay. 

 

Determination of antibacterial activities of the extract 
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The antibacterial activity of crude extract was determined by agar-well diffusion method described by Kurele et al. 

(2017). Fresh bacterial cultures were prepared by sub-culturing stock bacterial cultures into freshly prepared nutrient 

agar and incubated at 37 
o
C for 24 h. These bacterial cultures were transferred into freshly prepared nutrient broth 

and standardized to 0.5 McFarland turbidity standards using the spectrophotometer to obtain the desired cell density 

of 1.5 X 10
8
 (cfu /ml). About one milliliter each of this clinical isolate was obtained and spread on Mueller-Hinton 

agar. Sterile cork borer of 6 mm was used to make six wells in the Mueller-Hinton agar and each well was sealed at 

the bottom with molten Mueller-Hinton agar to avoid seepage of the extract. Each well was aseptically filled up with 

0.5 ml of respective extracts avoiding splashes and overfilling. One hundred (100) mg/ml of the extract was filled in 

a separate well, distilled water and acetone were used as negative control and Streptomycin of the same 

concentration as the plant extracts was used as positive control and it was repeated for 200 mg/ml, 300 mg/ml, 400 

mg/ml and 500 mg/ml. The experiment was conducted in duplicates. All plates were incubated at 37 
o
C for 24 h in 

an incubator. Clear zones around the wells were noted and measured in millimeters (Kurele et al., 2017). 

Screening of Extracts for Phytochemical Components 

The phytochemical screening of the leaf extract was done by the method of Asoso et al., (2018)  

 

Test for Phenol 

One milliliter of each plant extract was mixed with 4 drops of ethanol 100 % (v/v) and 3 drops of 1 % ferric chloride 

solution in test tube. Formation of green or red-brown indicates the presence of phenols. 

 

Test for Tannins  

Five grams of each plant extract was added to 100 ml distilled water, stirred and filtered through Whatman No 1 

filter paper. Ferric chloride reagent was added to the filtrate. A blue-black or blue green precipitate determined the 

presence of tannins. 

 

Test for Cardiac Glycosides 

Five grams of each plant extracts was mixed in 2 ml glacial acetic acid and a drop of ferric chloride solution were 

added. This was underlayed with 1ml of absolute H2SO4. Development of a brown ring at the interface indicates the 

presence of a deoxy-sugar characteristic of cardenolides. A violet ring might appear below the brown ring, while in 

the acetic acid layer, a green ring might form which would gradually spread throughout the acetic acid layer. 

 

Test for Flavonoids 

Presence of flavonoids in the plant extracts was tested using FeCl3 and lead ethanoate solutions. A green-blue or 

violet coloration on addition of FeCl3 solution and appearance of buff colored precipitate on addition of lead 

ethanoate solution indicated the presence of flavonoids in the extract. 

 

Test for Alkaloid 

Five grams of each plant extract was mixed with 5 ml of 1% (v/v) aqueous hydrochloric acid on a steam bath, 1ml of 

the filtrate was treated with few drops of Draggendoff’s reagent. Blue-black turbidity serves as preliminary evidence 

of alkaloids presence. 

 

Test for Saponins  

Foam test: Five grams of each plant extracts was shaken with distilled water (5 ml) in a test tube. Frothing which 

persisted on warming was taken as preliminary evidence of the presence of saponins. 

 

Test for Terpenoids 

Salkowaski test: Five millilitre of each plant extract was mixed in 2 ml of chloroform 100 % (v/v), and absolute 

H2SO4 (3 ml) was carefully added to form a layer. Formation of a reddish brown layer at the interface showed the 

presence of terpenoids. 

 

Test for Anthraquinone 

Borntragers test: 0.5 mg of each extract was taken into a dry test tube and 5 ml of chloroform was added and shaken 

for 5 minutes. The extracts were filtered and the filtrate was shaken with equal volume 10 % ammonia solution. A 
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pink violet or red color in the lower layer indicates the presence of Anthraquinone. 

 

Determination of Minimum Inhibitory Concentration (MIC)  

 

The MIC of the extracts was determined using broth dilution technique. About 0.5 ml of different concentration of 

60, 70, 80, 90, 160, 170, 180 and 190 mg/ml of the extract were prepared and introduced into each test tube 

containing 9 ml of the nutrient broth. The test tube without extracts serves as negative control. Exactly 0.5 ml of 0.5 

McFarland equivalent standards of test organisms were introduced into the test tubes containing agar broth and 

extract and incubated at 37 
o
C for 24 h. After incubation, the test tubes were observed for growth by checking for 

turbidity. The least concentration of the extract that did not show any visible growth in the broth was taken as the 

MIC. The MIC of the extracts was done for each test organisms (Asoso et al., 2018). 

 

Determination of Minimum Bactericidal Concentration (MBC) 

 

About 1 ml of broth was taken from the tubes with no visible growth in the MIC assay and was subcultured on a 

freshly prepared nutrient agar plate and then incubated at 37 
o
C for 24 h. The MBC was taken as the least 

concentration of the extract that did not show any growth on the plates (Asoso et al., 2018). 

 

Statistical Analysis  
 

The statistical analysis of the data obtained from antimicrobial activities was carried out using statistical package for 

social science (SPSS 25.0). Data were reported as mean ± standard error (SE). The difference between the control 

and treated samples of acetone and aqueous extract of Calotropis proceraleaves was determined by one-way 

analysis of variance (ANOVA) test (Bonferroni multiple comparison test). P<0.05 was considered as statistically 

significant. 

 

Results 

Antibacterial Activity of Acetone Extracts 

According to Tables 1, it shows the acetone extract of Calotropis procera had the highest antibacterial activity 

against E. coli with a of zone of inhibition 16.50 ± 0.50 mm at 500 mg/ml concentration while the lowest 

antibacterial activity was against P. aeruginosa with a diameter of zone of inhibition 4.50 ± 0.50 mm at 100 mg/ml 

(Table 1). 

 

Antibacterial Activity of Aqueous Extracts 

Tables 2 shows that the aqueous extract of Calotropis procera had the highest antibacterial activity against K. 

pneumoniae with a of zone of inhibition 12.50 ± 0.50 mm at 500 mg/ml concentration while the lowest antibacterial 

activity was against K. pneumoniae with a diameter of zone of inhibition 5.00 ± 0.00 mm at 200 mg/ml (Table 2). 

 

Minimum Inhibitory Concentration of Calotropis procera 
The minimum inhibitory concentration of Calotropis procera for S. aureus and  E. coli was 60 mg/ml in acetone and 

aqueous extract respectively. The MIC for acetone and aqueous extracts against K. pneumoniae ranged from 170-

180 mg/ml while P. aeruginosa was 80 mg/ml for acetone extract and 160 mg/ml for aqueous extracts (table 3). 

 

Minimum Bacteriocidal Concentration of Calotropis procera 

The minimum bactericidal concentration for acetone and aqueous extract of Calotropis procera against S. aureus 

ranged from 70-60 mg/ml while E. coli was 70 mg/ml for acetone and aqueous extract. There was no MBC for 

acetone extract of K. pneumonia while it was 180 mg/ml in aqueous extract. The MBC for P. aeruginosa was 90 

mg/ml in acetone and 170 mg/ml for aqueous extract (Table 4).  

 

Qualitative Phytochemical Screening Of Acetone and Aqueous Extracts of the plants 

The qualitative phytochemical screening of acetone and aqueous extract of Calotropis procera indicated the 

presence of saponin, flavonoids, tannins, alkaloids, anthraquinone and glycosides (Table 5) 
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Table 1: Antibacterial Activity of Acetone Extract of Calotropis procera Leaves against Selected Clinical 

Isolates 

    Clinical Isolates/ Diameter of zones of inhibition (mm)                                    

Conc. of Extract 

 (mg/ ml)   E. coli  S. aureus K. pneumoniae      P. aeruginosa         Streptomycin 

100  8.50±0.50
b
 7.50±0.50

b
  _____       4.50±0.50

a  
10.80±0.20

c 

200  10.00±0.00
c
 8.50±0.50

b
 5.00±0.00

a
      6.00±0.00

a                    
11.50±0.50

c 

300  12.00±1.00
c
 11.00±0.00

b
 6.50±0.50

a
      6.50±0.50

a                    
12.50±0.50

c 

400  14.50±0.50
c
 13.00±1.00

b
 8.00±0.00

a
      9.00±1.00

a                    
13.00±0.50

b 

500  16.50±0.50
c 
 14.50±0.50

b
 10.50±0.50

a
     10.50±0.50

a
               14.50±0.50

b 

Values are means of two replicates ±SEM of zone of inhibition of antibacterial activity of acetone extract of 

Calotropis procera against selected clinical isolates. Values with different superscript on the same row are 

statistically different at P<0.05. 

 

Table 2: Antibacterial Activity of Aqueous Extract of Calotropis procera Leaves against Selected Clinical 

Isolates 

                     Clinical Isolates/ Diameter of zones of inhibition (mm)                                      

Conc. of Extract 

 (mg/ ml)   E. coli  S. aureus K. pneumoniae      P. aeruginosa         Streptomycin 

100  9.00±1.00
b
 7.00±1.00

a
  _________              _______   9.50±0.50

b 

200  10.50±0.50
c
 10.00±1.00

c
  5.00±1.00

a
      7.50±0.50

b  
11.00±0.00

c 

300  11.00±1.00
c
 9.00±1.00

b
  9.50±0.50

b
       8.00±0.50

a 
             12.80±0.20

c 

400  12.00±1.00
c
 10.50±0.50

b
  11.50±0.50

b
       9.50±0.50

a 
             13.00±0.50

c 

500  14.00±1.00
c 
 12.50±0.50

b
  12.50±0.50

c
     11.50±0.50

a 
             15.00±0.00

c 

Values are means of two replicates ± SEM of zone of inhibition of antibacterial activity of aqueous extract of 

Calotropis procera against selected clinical isolates. Values with different superscript on the same row are 

statistically different at P<0.05. 

 

Table 3: Minimum Inhibitory Concentration of the Leaves Extract of Calotropis procera against Selected 

Clinical Isolates 

  C. procera extract MIC (mg/ml)                                                                                                 

Clinical Isolates   Acetone  Aqueous 

S. aureus   60      60 

E. coli   60      60  

K. pneumoniae   180                   170 

P. aeruginosa         80     160 

 

 

Table 4:   Minimum Bacteriocidal Concentration of the Leaves Extract of Calotropis procera against Selected 

Clinical Isolates 

 C. procera extract MBC (mg/ml)                                                                                                 

Clinical Isolates  Acetone Aqueous 

S. aureus     70      60 

E. coli     70      70  

K. pneumoniae      -      180 
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P.aeruginosa            90      170  

KEY: (-) = No MBC 

 

Table 5: Qualitative Phytochemical Screening of Calotropis procera Extracts  

Phytochemicals    C. procera     

   Acetone  Aqueous 

Tannin    +   +  

Saponnin    +  + 

Flavonoid   +  - 

Alkaloid    +   + 

Glycoside   -  - 

Anthraquinones    -  + 

Phenols   -  - 

Terpenoids    -  - 

 

KEY  

(-) Absent  

(+ ) Present  

Table 6: Quantitative Phytochemical Screening Calotropis procera Leaves in Percentage (%) 

     Phytochemicals (%)    

Plant samples  Flavonoid    Alkaloid   Tannin    Saponin   Glycoside 

C. procera 0.21±0.01  1.00±0.00 0.80± 0.02 1.00±0.00 3.15±0.05 

Values are means of two replicates ±SEM of quantitative phytochemicals of Calotropis procera. 

 

Discussion 

The result obtained from the study revealed that both acetone and aqueous extract of C. procera had significant 

antibacterial effect on the clinical isolates and it also had bioactive component against the isolates. The acetone 

leaves extract of C. procera showed no zone of inhibition against Klebsiella pneumoniae at the lowest concentration 

(Table 1) while the aqueous extract also revealed that there was no zone of inhibition for Klebsiella pneumoniae and 

Pseudomonas aeruginosa at the lowest concentration. This is in agreement with a similar research carried out by 

Tajamul et al., (2010) and Raheela et al. (2012), which worked on of C. procera where antibacterial activity of C. 

procera leaves extract was tested against Staphylococcus aureus, Klebsiella pneumoniae, Escherichia coli, and 

Pseudomonas aeruginosa and the result showed that the acetone extracts of C. procera were more effective than the 

ethanol and aqueous extracts. 

 

It was obtained that both acetone and aqueous extracts exhibited various degree of inhibition which indicates that the 

solvent system plays an important role in the solubility of the bioactive component and influence the antibacterial 

activity. However both zone of inhibition for acetone and aqueous was low when compared with standard drug 

(streptomycin). The highest activity was recorded with streptomycin in both extract, this is because it is a standard 

antibiotics and it is in a pure state. It also revealed that acetone and aqueous leaves extract for C. procera showed 

that the inhibitory effect on E. coli was significantly higher, while Staphylococcus aureus was slightly higher at 

(P<0.05) than that exhibited by Klebsiella pneumoniae and Pseudomonas aeruginosa  at  lowest concentrations, this 

is also in agreement with the work carried out by Raheela et al. (2012). 

 

The minimum inhibitory concentration for acetone and aqueous leaves extracts of C. procera for Staphylococcus 

aureus, Escherichia coli, and Pseudomonas aeruginosa ranged between 60-80mg/ml while Klebsiella pneumoniae 

ranged between 170-180mg/ml and this a good indication of high efficacy against these bacteria. However no value 

was obtained for the minimum bactericidal concentration of acetone against Klebsiella pneumoniae, this indicates 

that plants extracts was bacteriostatic and not bactericidal at the concentrations used (170mg/ml – 180mg/ml).   

The phytochemical screening of both acetone and aqueous extract revealed the presence of saponin, flavonoids, 

tannins, alkaloids, anthraquinone and glycosides. These secondary metabolites are the bases for any bioactivities 

displayed by plant material against test isolates (Sofowora, (1982).  
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The present study showed that based on the phytochemical component, C. procera is a potentially good plant for 

medicinal purposes. However, the antimicrobial activities of the extracts of C. procera revealed that the plant using 

aqueous and extracts like methanol, ethanol and acetone can be used for the killing or inhibition of some diseases 

(Asoso et al., 2018). Due to the antimicrobial activities of the C. procera extracts, it may be said that it can be 

effectively used in curing the diseases that could be manifested by the human pathogenic bacteria employed in this 

study and will be of hepatoprotective effects (Asoso et al., 2018). 

 

This study suggests that the extracts of C. procera have potential inhibitory effects against some of the test 

organisms at the concentrations used. The successful inhibition of these bacteria is a good development, especially 

when we consider the records of multi – resistance to various conventional antibiotics by bacteria over the years.        

Conclusion 

 

The present study confirmed that C. procera has the following bioactive constituents; glycosides, saponnin, tannins, 

flavonoids, anthraquinone and alkaloids which makes them valuable antimicrobials. Many medicinal plants extract 

have been found effective in the cure of several diseases. Due to increasing antibiotic resistance in microorganisms 

and side effects of Synthetic antibiotics, medicinal plants extract are now gaining popularity in the treatment of 

several infections. The acetone and aqueous extracts of C. procera have strong activity when used at specific 

concentrations against the selected microorganisms. This finding justifies the traditional uses of these plant leaves 

for therapeutic purposes. 

 

Recommendations 
 

C. procera is tropical plant that has been found to have valuable antbacterial activity. It is hereby recommended that 

extracts of C. procera should be used for therapy and further pharmacological evaluations, toxicological studies, 

possible isolation of the active therapeutic ingredients and work on the mechanisms of action for their activities be 

carried out.    
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