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The study was carried out to determine the antimicrobial activities of Carica 
papaya and its major antimicrobial constituents (phytochemicals). The aqueous 
and ethanol extracts from the leaves and stem back of these plants were tested 
using well Diffusion method for their antimicrobial activity against some members 
of Enterobacteriales family isolated from diarrheic stool sample (Escherichia coli, 
Shigella spp, Salmonella typhi and Pseudomonas aeruginosa). Statistical analysis 
of the result shows that both the extracts demonstrated higher activities against 
bacteria tested, with the average zone of inhibition of 15.44mm, 14.78mm, 
12.92mm and 11.31mm for Shigella, Escherichia coli, Salmonella typhi and 
Pseudomonas aeruginosa respectively. The Minimum Inhibitory Concentration 
(MIC) and Minimum Bactericidal Concentration (MBC) of the extracts ranges 
between 12.5–100 mg/ml. Preliminary phytochemical analyses showed that the 
extracts contain alkaloids, tannins, terpenoids, anthraquinones, reducing sugar, 
amino acid, flavonoids, saponins, glycosides and phenols. Demonstration of 
antibacterial activity against the test isolates is an indication that there is 
possibility of sourcing alternative antibiotic substances in these plants for the 
production of newer antibacterial agents. 
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INTRODUCTION 
 
Currently, there has been a lot of attention focused on 
producing medicines and products that are natural. 
Several leaves and leaf extracts have been found to 
have antimicrobial activity against microorganisms (Kim 
et al., 2004). This suggests that plants which manifest 
relatively high levels of antimicrobial action may be a 
source of compounds that can be used to inhibit the 
growth of food borne pathogens (Biswas et al., 
2014).There is no plant that does not have medicinal 
value (Anibujuwon and Udeze, 2009). The active 
components are normally extracted from all plant 
structures, but the Concentration of these compounds 
varies from structure to structure. However, plant parts 
known to contain the highest concentration of these 
phytochemical constituents for therapeutic purpose can 
either be leaves, stem barks, root, bulks, corms, 
rhizomes, wood, flowers, fruits or the seeds (Kafaru, 
1994). 
 The presence of phytochemical constituents in 
medicinal plants made them useful for healing as well as 
for curing of human diseases (Nostro et al., 2000). 
Phytochemicals are naturally occurring compounds in 
the medicinal plants, (Wadood et al., 2013). Large 
populations of the world, especially in developing 
countries depend on the traditional system of medicine 
to treat variety of diseases (McGaw et al., 2000). Several 
hundred genera of plants were used traditionally for 
medicinal purposes. The World Health Organization 
reported that 80% of the world population relies chiefly 
on traditional medicine and a major part of the traditional 
therapies which involve the use of plant extracts and 
their constituents (Ahmad et al., 1998). 

Carica papaya L. belongs to the family of 
Caricaceae, and several species of Caricaceae have 
been used as a remedy against a variety of diseases 
(Mello et al., 2008). Carica papaya L. is commonly called 
pawpaw (English), Gwanda (Hausa), Ibebe (Yoruba) or 
Okoegbe (Igbo) (Doughari et al., 2007). It is a mono-
sexual plant of Central American origin (Doughari et al., 
2007). Besides the fruit being edible, it has been 
reported that the roots and the leaves have been used 
as antihelminthes and for the treatment of infections of 
bacterial origin (Fajimi et al., 2001). Papaya leave 
extracts have phenolic compound and caffeic acid 
(Ayoola and Adeyeye, 2010).Carica papaya plant 
produce natural compound in leaf and bark as well as 
twig tissues that poses both highly anti-tumor and 
pesticide properties (Nirosha and Mangalanayaki, 2013).  
 In the present research, the extracts (Both 
aqueous and ethanolic) from leaves and stem of Carica 
papaya were screened for Antibacterial activity and 
phytochemical analysis. The Minimum Inhibitory 
Concentration (MIC) and Minimum Bactericidal 
Concentration (MBC) of the extracts were also 
determined. 
 
 

MATERIALS AND METHODS 
 
Plant materials 
 
The plant materials used in this research consisted of 
the leaves and stems of Carica papaya which were 
collected from botanical garden of Government 
Secondary school Gundutse, Kura Local Government 
Area of Kano State at about 08:30 a.m. Identification and 
Authentification of the plant materials has been done at 
Herbarium unit in the department of Biological Science 
Ahmadu Bello University, Zaria with the following 
voucher numbers 307. Voucher specimen was then 
deposited there for future reference. The samples were 
washed with water to remove dust and rinsed with 
distilled water. Samples were air - dried for two-weeks 
and crushed into powder form using sterile mortar and 
pestle in the laboratory as described by Mukhtar and 
Tukur (1999). The powdered samples were bagged in a 
black polythene bag and stored in air tight container for 
further work.   
 
Test organisms 
 
Clinical isolates of Escherichia coli, Shigella, 
Pseudomonas aerugenosa and Salmonella typhi were 
obtained from Department of Microbiology of Murtala 
Muhammad Specialist Hospital, Kano for further study. 
Identification and characterization of the isolates was 
conducted by using three procedures namely Gram 
staining, cultural characterization using selective or 
indicative media and biochemical characterization. The 
pure isolates of each of the test organisms were 
inoculated in sterile slants containing Nutrient agar and 
transported to the Laboratory of Microbiology, Kano 
University of Science and Technology, Wudil and 
refrigerated at 4°C before use. 
 
Preparation of plant extract  
 
The ethanol and aqueous extract of both plant samples 
was carried out according to Begum (2014). 25g of the 
powdered leaves was weight out and dissolved in 250ml 
of both solvents in a sterile beaker and allowed to stand 
for seven days. The mixture was filtered using Whatman 
No.2 filter paper and the extracts were evaporated to 
dryness using rotary evaporator and water bath. The 
solid residues obtained were reconstituted in DMSO and 
water at stock concentration, stored in the refrigerator at 
40C until used. 
 
Antimicrobial assay of extracts 
 
The agar well method was used to determine the 
antibacterial activity of the plant extracts. 0.1ml of the 
different standardized organisms were introduced 
separately and thoroughly mixed with Mueller Hilton 
Agar in a sterile Petri dish and allowed to set and then 
labelled. A sterile cork borer 6mm was then used to 
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punch holes (i.e. 5 wells) in the inoculated agar and the 
agar was then removed. Four wells that were formed 
were filled with different concentrations of the extract 
which were labeled accordingly; 200mg/ml, 150 mg/ml, 
100mg/ml and 50 mg/ml while the 5th well contained the 
solution used for the research to serve as control, 
tetracycline (Chi pharmaceutical limited, Lagos, Nigeria), 
125mg/ml was used as control in this research. These 
were then left on the bench for 1hour for adequate 
diffusion of the extracts and incubated at 37°c for 24 
hours. After incubation, the diameter of the zones of 
inhibition around each well were measured to the 
nearest millimeters along straight lines i.e. 180° to each 
other and the mean of the readings were then calculated 
(Anibijuwan and Udeze, 2009). 
 
Determination of minimum inhibitory concentration 
(MIC) and minimum bactericidal concentration 
(MBC) of the extracts 
 
Overnight Nutrient broth cultures of E. coli, Shigella, 
Salmonella typhi and Pseudomonas aeruginosa at 37°C 
were prepared. The culture was adjusted to obtain 
turbidity comparable to that of the turbidity of McFarland 
0.5 standard, and then further diluted in Nutrient broth. 
The inoculums thus prepared expected to obtain 1.5x108 

C.F.U/ml. The MIC and MBC were determined using 
procedure described by Kowser and Fatima (2009). 
 
Phytochemical screening 
 
This was done on different extracts to ascertain the 
presence of bioactive component present in the leaves 
and stem of Carica papaya. The presence of Alkaloid, 
Saponin, Glycoside, Tannin, Flavonoid, Steroid, 
Terpenoid, Anthraquinones, Protein and amino acid 
were determined using procedure described by 
Sofowora (1993). 
 
 
RESULTS  
 
Antibacterial activity 
 
The antibacterial activity of aqueous and ethanolic leaf 
extract Carica papaya is indicated in Table 1. The result 
showed that the mean diameter of zone of inhibition of 
extract on the test isolate with Shigella spp being the 
most susceptible isolate at 200 mg/ml concentration 
(23.3mm) while the least was Pseudomonas aeruginosa 
(6 mm). 

 
 

Table 1: Mean diameter zones of inhibition of aqueous and ethanolic leaf extract of Carica papaya 
CONCENTRATION                            MICROORGANISMS/ ZONE OF INHIBITION (mm) 
           (mg/ml)                                        E. Coli     Shigella spp.       P. aeruginosa       Salmonella typhi 

                       50                                       07.6                 08.6                    07.0                       07.3  
ALE              100                                       13.3                 13.3                    08.3                       10.3 
          150                                       16.3                 17.3                    11.0                       13.0           
                     200                                       17.3                 19.0                    12.3                       16.3 
CONTROL                                                18.0                 18.6                    17.3                       18.6 
                      50                                        12.3                 10.3                    08.3                       09.6    
ELE             100                                        15.3                 16.0                    10.3                       15.0 
                    150                                        18.3                 17.3                    13.0                       16.3                    
                    200                                        22.0                 21.3                    13.3                       18.3 

ALE = Aqueous Leaf Extract,   ELE = Ethanolic Leaf Extract. 
 
 
The antibacterial activity of aqueous and ethanolic stem 
extract Caria papaya is represented in table (Table 2). 
The result indicated that the mean diameter of zone of 
inhibition of extract on the test isolate with Shigella spp 

being the most susceptible isolate at 200 mg/ml 
concentration (23.6mm) and Salmonella typhi  the least 
susceptible (11.3 mm). 
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Table 2: Mean diameter zones of inhibition of aqueous and ethanolic stem extract of Carica papaya 

CONCENTRATION                  MICROORGANISMS/ ZONE OF INHIBITION (mm) 
           (mg/ml)                                       E. Coli              Shigella spp.       P. aeruginosa       Salmonella typhi 

                    50                                        07.3                          07.3                      06.0                           06.0  
ASE            100                                       09.6                         10.6                       06.6                           08.3 
                   150                                       10.3                          11.6                       08.3                          09.6           
                   200                                       12.6                          14.0                       11.3                          13.3 
CONTROL                                              18.6                          18.3                       17.3                          17.6 
                    50                                        09.3                          10.3                       06.0                          10.3    
ESE            100                                      12.3                           12.0                       07.6                          11.6 
                   150                                      13.6                           15.0                       10.3                          12.3                    
                   200                                      16.3                           17.3                       12.6                          14.6 

ASE = Aqueous Stem Extract.   ESE = Ethanolic Stem Extract. 
 
 
Minimum inhibitory concentration (MIC) and 
Minimum bactericidal concentration. (MBC). 
 
Table 3 shows minimum inhibitory concentration (MIC) 
of the plant extracts. The result indicated that both 
aqueous and ethanolic leaf extracts of the plant can 

inhibit the growth of the test isolates at concentration of 
6.25 - 25mg/ml. The aqueous stem extract has higher 
MIC of 50mg/ml in E. coli and Shigella spp than in S. 
typhi and P. aeruginosa but MIC of 12.5-50mg/ml for 
ethanolic extract. This shows that ethanolic extract is 
more effective against the test isolates. 

  
 

Table 3: Minimum inhibitory concentration (MIC) and Minimum bactericidal concentration (MBC) of the 
Carica papaya extracts against test isolates 

CONCENTRATION                          MICROORGANISMS/ ZONE OF INHIBITION (mm) 
           (mg/ml)                                    E. Coli               Shigella spp       P. aeruginosa       Salmonella typhi 

   ALE                                                  25/25                        25/25                   50/50                          50/50 
 
   ELE                                        12.5/25                     12.5/25                25/50                           25/25 
 
   ASE                                                  50/50                        0/50                    100/ND                        100/ND 
 
   ESE                                                  25/25                        25/25                  50/50                            25/25 

  ALE = Aqueous leaf extract, ELE = Ethanolic leaf extract, ASE = Aqueous stem extract, 
  ESE = Ethanolic stem extract, ND = Not detected.   
 
 
Phytochemical screening 
 
The Table below (Table 4) showed that the 
phytochemicals were present in leaf and stem of Carica 
papaya. Leaf extract contain all the tested 

phytochemicals except Tannin, while stem extract 
contain only three phytochemicals: Alkaloids, Saponins 
and Flavonoids. This shows that Carica papaya leaf 
contain more phytochemicals than the stem.

 
Table 4: Phytochemical constituents present in leaves and stem of Carica papaya 

S/N            PHYTOCHEMICAL                        LEAF EXTRACT                        STEM EXTRACT 
1.           Alkaloids                 +    +  
2.        Saponins     +    +   
3.           Phenols     +    _ 
4.           Flavonoids     +    + 
5.           Protein and Amino acid   +    _ 
6.           Tannins     _    _ 
7.           Reducing Sugar                +    _ 
8.           Anthraquinones    +    _ 
9.           Steroids     +    _ 

               10.            Terpenoids     +    _ 
       
+ = Presence of phytochemical, - = Absence of phytochemical. 
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DISCUSSION 
 
The present study showed that the different parts of 
Carica papaya (leaves and stem) possess antimicrobial 
potential against Shigella, E. coli, P aeruginosa and 
Salmonella typhi. In line with the present finding, several 
other studies have reported Carica papaya leaves to 
have antimicrobial potentials (Anibijuwon and Udeze, 
2009; Baskaran et al., 2012; Marshall et al., 2015). The 
reports of Ifesan et al. (2013) have also shown that 
Carica papaya have significant antibacterial activity in 
various extracts from different tree parts. In the present 
study, all the extracts prepared from Carica papaya leaf 
and stem (water and ethanol) exhibited highest 
antibacterial activity against test isolates. However, the 
leaf extract exhibited highest antibacterial activity than 
the stem extract, this is attributed to more phytochemical 
constituents in leaf compared to stem. 
 From the results of MIC determination, the 
minimum inhibitory concentration showed that a very low 
concentration of 12.5 - 25mg/ml of the ethanolic stem 
back extract inhibit the growth of all tested isolates. The 
aqueous stem extract of Carica papaya demonstrated 
that the MIC value of the extract is very high i.e. 
50mg/ml for E. coli and Shigella while S. typhi and P. 
aeruginosa having a value of 100mg/ml. The result of 
this study showed that organic extracts has lower MIC 
value for the tested isolates compared to aqueous 
extracts. These findings are in conformity with that of 
Ohue and Momoh (2013) in which the antibacterial 
activity on different solvent extracts of Carica papaya 
leaf on some bacteria showed that the ethanolic extract 
has lower value (28mg/ml) than aqueous extract 
(30mg/ml). This however, is in contrast to the results of 
Tewari et al. (2014) and Marshall et al. (2015) who 
demonstrated that the ethanol extracts had a higher 
activity than the aqueous extracts in both leaf and stem 
samples. The better efficacy of the ethanol extract as 
against the aqueous extract may be because different 
solvents have different polarities, hence different 
degrees of solubility for the various phyto-constituents 
(Anas et al., 2008). Based on the limited effect of activity 
of the other extracts compared with the ethanol extracts, 
it suggests that the active component is more soluble in 
ethanol than in the other solvents. These results 
obtained support the fact that further work needs to be 
done to determine and identify, purify and quantify the 
antibacterial compound within these plants and also to 
determine their full spectrum of efficacy. 
 In the present study, the result of the 
phytochemical screening of Carica papaya showed that 
the leaf and stem back of the plants contained some 
phytochemical compounds which possess good 
antimicrobial properties on the clinical isolates used. The 
phytochemical analysis of the plant leaf showed that it 
contains Saponins, Alkaloids, Flavonoids, Phenol, 
Protein and Amino acid, Steroid, Anthraquinones and 
Terpenoid. Based on this study, the phytochemical 

compounds in the leaf are more than that of the stem 
back that contain Alkaloid, Saponin and Flavonoids. This 
finding is in conformity with the work of Sikanda et al. 
(2013) and Marshall et al. (2015) who also reported the 
effect of these phytochemicals as a good antimicrobial 
agent on different test organisms. Reports on the effects 
of these medicinal plants on animal and human health 
are diverse. Although these effects are largely attributed 
to the active components of these plant materials (Zaid 
et al., 2002; Okenwa et al., 2012), yet information on the 
chemical composition of many of these plant materials 
are still scarce (Akpanabiatu et al., 2006). 
 Although the mechanism of action of this extract 
is not understood, it has been proposed that its action 
against the bacteria and fungi may be due to the 
inhibition of cell wall formation in the cell resulting in a 
leakage of cytoplasmic constituents by the bioactive 
components of the extract (Bais et al., 2002; Hassan et 
al., 2007). In addition, bioactive substances have been 
reported to confer resistance to plants against bacteria, 
fungi and pests and therefore explain the demonstration 
of antibacterial activity by the plant extracts used in this 
study (Srinivasan et al., 2001). In these regard, Aravind 
et al. (2013) reported that the many benefits of papaya, 
are due to the high content of Vitamins A, B and C, 
proteolytic enzymes like papain and chymopapain, that 
have antiviral, antifungal and antibacterial properties. 
While phytochemical compounds such as tannin 
coagulate the wall proteins, saponins facilitated the entry 
of toxic material or leakage of vital constituents from the 
cell (Onwuliri and Wonang, 2005).  
 Flavonoids inhibit the activity of enzymes by 
forming complexes with bacterial cell walls, extracellular 
and soluble proteins, more lipophilic flavonoids disrupt 
cell wall integrity (Kurtz et al., 1994) or microbial 
membranes (Tsuchiya et al., 1996) at low 
concentrations. The existence of Saponin supports the 
fact that pawpaw has cytotoxic effect such as 
permealization of the intestine as Saponins are cytotoxic 
(Okwu and Okwu, 2004). Alkaloids are the most efficient 
therapeutically influential plant substance. Pure natural 
and synthetic derivatives of alkaloids are used as a basic 
medical agent because of their analgesic, antispasmodic 
and antibacterial properties (Stray, 1998). The presence 
of Alkaloid in the pawpaw shows that this plant can be 
an effective anti-malaria agent since alkaloid consists of 
quinine, which is anti-malaria (Robinson, 1995). 
 Marchese and Shito (2001) and Poole (2001) 
reported the sensitivity of the microbial strains to both 
the plant extracts and to synthetic antibiotics, and 
observed that that the plant extracts compete favorably 
with the drugs and can be used as an alternative to the 
antibiotics as the zones of inhibition shown were very 
comparable and the extracts have lesser side effects 
which are often associated with the use of antibiotics. 
Also, the issue of resistance to these extracts cannot 
arise as is found with antibiotics (Kareem et al., 2010). 
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CONCLUSION AND RECOMMENDATIONS 
 
The medicinal uses of these plants Carica papaya are 
supported by the presence of phytochemical 
constituents present in them and the antimicrobial 
activities they exhibit and the phytochemical analysis of 
the plants is very important commercially and has great 
benefit in pharmaceutical companies for the production 
of safe and effective new drugs for treating different 
kinds of diseases. Demonstration of antibacterial activity 
against the test isolates is an indication that there is a 
possibility of sourcing alternative antibiotic substances in 
these plants for the development of newer antibacterial 
agents. Based on these findings, the application of the 
decoction of leaf and stem of the plants in ethno 
medicine is justified. Hence, this underscores the need 
to exploit the  potentials  of  these  plants  especially  in 
areas of traditional medicine and pharmaceutical 
industries. Therefore, it is recommended that 
Government, Non-governmental organizations (NGOs) 
and philanthropists should encourage researchers in this 
field so that the spread of antimicrobial resistant 
pathogens can be restrained. 
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