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ABSTRACT 
 

Aims: This study was carried out to evaluate the antibacterial activity of aqueous and ethanol leaf 
extracts of Ocimum gratissimum and Carica papaya against selected clinical isolates of Gram-
negative bacteria and to also determine the phytochemical constituents of the plants. 
Methodology: Extraction of plant leaves was carried using the cold maceration method and 
preliminary antimicrobial screening of the extracts was done using the disc diffusion method. The 
minimum inhibitory concentrations (MICs) of the plant extracts against test organisms were 
determined using the broth dilution technique. The minimum bactericidal concentrations (MBCs) 
were also determined. 
Results: Phytochemical analyses of leaf extracts of both plants revealed the presence of tannins, 
alkaloids, saponins and anthraquinones. Antibacterial activity was recorded at concentrations 
ranging from 12.5-50 µg/mL. At 50 µg/mL, the aqueous and ethanol extracts of O. gratissimum 
showed best activity against E. coli and S. typhi respectively. Also, the aqueous and ethanol 
extracts of C. papaya recorded good activity against E. coli. The minimum inhibitory concentrations 
(MICs) of the aqueous extract of C. papaya against test isolates ranged from 12.5-25 µg/mL and 
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that of the ethanol extract ranged from 25-50 µg/mL. O. gratissimum recorded MICs that ranged 
from 12.5-25 µg/mL for the aqueous extract, and 25 µg/mL for the ethanol extract. The minimum 
bactericidal concentrations (MBCs) of C. papaya ranged from 25-50 µg/mL for the aqueous 
extracts and 50 µg/mL for the ethanol extract; and that of O. gratissimum ranged from 12.5-25 
µg/mL for the aqueous extract, and 25−50 µg/mL for the ethanol extracts. 
Conclusion: This study shows that C. papaya and O. gratissimum leaves have antibacterial 
activity and supports the traditional use of these plants as medicines. 
 

 
Keywords: Ocimum gratissimum; Carica papaya; antibacterial evaluation; MIC; MBC; phytochemical 

analyses. 
 

1. INTRODUCTION 

 

The search for newer sources of antibiotics is a 
global challenge preoccupying research 
institutions, pharmaceutical companies and 
academia, since many infectious agents are 
becoming resistant to the synthetic drugs [1]. 
Many works have been done which aimed at 
knowing the different antimicrobial and 
phytochemical constituents of medical plants [2]  
and using them for the treatment of microbial 
infections (both topical and systematic 
applications) as possible alternative  to 
chemically synthetic drugs to which many 
infectious micro-organisms have become 
resistant [3]. 

 

The medicinal value of plant lies on the presence 
of a host of chemical substances referred to as 
secondary metabolites which are of no apparent 
importance to the plant’s own life, but may 
possess important therapeutic properties which 
can and have been utilized on the treatment of 
human and animal diseases. The plants which 
produce and accumulate constituents having 
medicinal value are generally designated as 
medicinal plants [4]. These phytoconstituents 
may either be contained in the leaves, stem, 
bark, root, bud, corm, rhizome, flowers, or seeds. 
These constituents are termed ‘active principles’ 
and they are expected to be inimical to the 
growth of at least some disease-causing 
organisms such as Escherichia coli, Salmonella 
typhi, Staphylococcus aureus, etc. [5,6,7]. 

 

Many studies have been carried out to evaluate 
the antimicrobial properties of diverse plants. 
This study, however seeks to evaluate the 
antibacterial activity of the ethanol and aqueous 
leaf extracts of C. papaya and O. gratissimum 
against isolates of some clinical strains of Gram-
negative organisms. 

 

2. MATERIALS AND METHODS 

 

2.1 Plant Materials 

 
Fresh leaves of O. gratissimum and C. papaya 
used in this study were collected during the 
month of November, 2012, from Abraka, Delta 
state-Nigeria. They were identified in by a 
taxonomist in the Department of Botany, Delta 
State University Abraka-Nigeria. 

 

2.2 Culture Media 

  
Culture media used were Nutrient agar, Nutrient 
broth, and Mueller Hinton Agar (Titan Biotech 
Ltd, India). 

 

2.3 Test Organisms 
         

Clinical isolates of Salmonella typhi, Escherichia 
coli, Proteus pyogenes and Pseudomonas 
aeruginosa used in the work were obtained from 
Delta State University Teaching Hospital, 
Oghara, Delta State-Nigeria. 

 

2.4 Extraction 

 
The leaves of both plants were washed with 
distilled water and air dried after at room 
temperature. After drying, the leaves were 
grounded into fine powder with a mechanical 
grinder and macerated in distilled water and 95% 
ethanol respectively for 48 hours. After 
maceration, the aqueous and ethanol solutions of 
the plants were filtered through No. 1 Whatman 
filter paper and the filtrates were evaporated to 
dryness over a steam bath. The dried extracts 
recovered were placed in sterilized screw-
capped bottles and stored at refrigeration 
temperature. 
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2.5 Phytochemical Analysis of the 
Extracts 

 
A small portion of the extracts was used for 
phytochemical testing according to the methods 
described by Trease et al. [8] and Harbourne [9]. 
The phytochemicals that were screened for 
include; alkaloids, saponins, tannins, glycosides 
and anthraquinones. 
 

2.6 Preparation of Antibiotic Discs and 
Primary Screening of Extracts for 
Antibacterial Activity 

 

The disc diffusion technique was used to 
determine the antibacterial activity of the 
extracts.  Sterile whatman No. 1 paper was 
punched into 5 mm diameter disc sizes. The 
discs were placed in a glass Petri plate and 
oven-sterilize at 170°C for 1 hour. Different 
dilutions of the plant extracts were prepared in 
sterile bottles and the sterile discs were allowed 
to soak in the extracts for 2 h for proper 
absorption, after which they were removed and 
allowed to dry. Twenty (20) mL of molten 
Mueller-Hinton (MH) agar were poured into 
sterile Petri dishes (90 mm) and allowed to set. 
Standardized concentrations (McFarland 0.5) of 
overnight cultures of test isolates were swabbed 
aseptically on the agar plates. The crude extract 
discs were then gently placed on the plates and 
incubated immediately for 24 h at 37°C. The 
inhibition zones diameters (IZDs) were measured 
and recorded. This procedure was conducted in 
quadruplicate and the mean IZDs calculated and 
recorded. 
 

2.7 Determination of Minimum Inhibitory 
Concentrations (MICs) 

 
The MICs of the plant extracts against test 
organisms were determined using the broth 
dilution technique described by Baron and 
Finegold [10]. Serial dilutions of the extracts were 
prepared in peptone water, and challenged with 
small volumes (0.1 mL) of overnight broth culture 
of the test organisms. These were incubated at 
37ºC for 24 hrs. The smallest concentration of 
the plant extract that inhibits the growth of the 
test organism was taken as the MIC. 
 
2.8 Determination of Minimum 

Bactericidal Concentrations (MBCs) 
 
The MBC is the lowest concentration of the 
antibacterial agent that kills at least 99.9% of the 

test organism. Those that showed no visible 
growth from the MIC test tubes were subcultured 
into nutrient agar plates and incubated at 37ºC 
for 24 hrs. The lowest concentration of the 
extracts that yielded no growth was noted as the 
MBC [11].

 

 

3. RESULTS AND DISCUSSION 
 
3.1 Results 
 
Results of the phytochemical screening of the 
two plants are shown in Table 1. Also, IZDs 
produced by the extracts of the plants against the 
test organisms in the antimicrobial assay are 
shown in Figs. 1-4. The MICs and MBCs 
produced by the extracts against the test 
organisms are presented in Tables 2 and 3 
respectively. 
 
Phytochemical screening of the aqueous and 
ethanol leaf extracts of both plants reveals the 
presence of alkaloids, saponins, tannins, 
glycosides, and anthraquinones. 
 

3.2 Discussion 
 
The results of this study show that the ethanol 
and aqueous extracts of C. papaya and O. 
gratissimum possess antimicrobial activities 
against the test bacteria. The organisms showed 
greater sensitivities to aqueous extracts of O. 
gratissimum and C. papaya compared to their 
respective ethanol extracts. This is similar to the 
findings of Ijeh et al. [12] who reported on the 
antibacterial activity of the aqueous extracts of O. 
gratissimum against some Gram-negative 
bacteria; and Anibujuwon and Udeze [13] who 
reported on the antibacterial activity of the 
aqueous C. papaya leaf extract against both 
Gram positive and Gram negative bacterial. 
 
Figs. 1 to 4 show the IZDs produced by the 
extracts of the two plants. Antibacterial activity 
was recorded at concentrations ranging from 
12.5-50 µg/mL.  At 50 µg/mL, the aqueous and 
ethanol extracts of O. gratissimum recorded best 
activity against E. coli and S. typhi respectively. 
Also, the aqueous and ethanol extracts of C. 
papaya showed good activity against E. coli.  E. 
coli is an organism that has been incriminated in 
food poisoning incidence which is often 
associated with gastroenteritis [14]. The aqueous 
extracts of O. gratissimum and C. papaya 
demonstrated increased activity against E. coli. 
This finding supports the ethnomedicinal use of 
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both plants in the management of stomach aches 
and gastroenteritis in the Nigeria. It can also be 
observed that the extracts of the two plants 
recorded considerable efficacy in their 

antibacterial activity in relation to the positive 
control, ciprofloxacin (10 µg). This can be seen 
with P. aeruginosa being sensitive to the plants 
but not to the control drug. 

 

 
 

Fig. 1. Inhibition Zone Diameters (IZDs) (mm) produced by aqueous leaf extracts of O. 
gratissimum 

The antimicrobial activity of the aqueous leaf extract of O. gratissimum was observed at concentrations of 12.5-
50 µg/mL with IZDs that ranged from 2-14 mm. At 25-50 µg/mL, the extract recorded antibacterial activity against 
E. coli, S. typhi, P. aeruginosa, and P. pyogenes. At 12.5 µg/mL antibacterial activity was recorded only against 

E. coli and P. aeruginosa. The positive control [ciprofloxacin (10 µg)], recorded no antibacterial activity against P. 
aeruginosa, but had activity against E. coli, S. typhi, and P. pyogenes with IZDs of 29, 29, and 25 mm 

respectively 
 

 
 

Fig. 2. Inhibition Zone Diameters (IZDs) (mm) produced by ethanol leaf extract of  
O. gratissimum 

The antimicrobial activity of the ethanol leaf extract of O. gratissimum was observed at concentrations of 25-50 
µg/mL with IZDs that ranged from 3-13 mm. At these concentrations, the extract recorded antibacterial activity 

against E. coli, S. typhi, P. aeruginosa, and P. pyogenes. The positive control [ciprofloxacin (10 µg)], recorded no 
antibacterial activity against P. aeruginosa, but had activity against E. coli, S. typhi, and P. pyogenes with IZDs of 

29, 29, and 25 mm respectively 
 

Table 1. Result of phytochemical analysis of extracts of C. papaya and O. gratissimum 
 

Tests C. papaya O. gratissimum 

Aqueous extract Ethanol extract Aqueous extract Ethanol extract 
Alkaloids + + + + 
Saponins + + + + 
Tannins + + + + 
Glycosides + + + + 
Anthraquinones + + + + 

+: Present, -: Absent 
 



 
 
 
 

Evwierhurhoma et al.; ARRB, 7(1): 54-60, 2015; Article no.ARRB.2015.105 
 
 

 
58 

 

 
 

Fig. 3. Inhibition Zone Diameters (IZDs) (mm) produced by aqueous leaf extract of C. papaya 
The antimicrobial activity of the aqueous leaf extract of C. papaya was observed at concentrations of 12.5-50 

µg/mL with IZDs that ranged from 3-14 mm. At 25-50 µg/mL, the extract recorded antibacterial activity against E. 
coli, S. typhi, P. aeruginosa, and P. pyogenes. At 12.5 µg/mL antibacterial activity was recorded only against P. 
aeruginosa and P. pyogenes. The positive control [ciprofloxacin (1µg)], recorded no antibacterial activity against 

P. aeruginosa, but had activity against E. coli, S. typhi, and P. pyogenes with IZDs of 29, 29, and 25 mm 
respectively 

 
 

Fig. 4. Inhibition Zone Diameters (IZDs) (mm) produced by ethanol leaf extracts of C. papaya 
The antimicrobial activity of the ethanol leaf extract of C. papaya was observed at concentrations of 12.5-50 

µg/mL with IZDs that ranged from 2-11 mm. At 50 µg/mL, the extract recorded antibacterial activity against E. 
coli, S. typhi, P. aeruginosa, and P. pyogenes. At 25 µg/mL antibacterial activity was recorded only against E. 
coli, S. typhi and P. aeruginosa. The positive control [ciprofloxacin (10 µg)], recorded no antibacterial activity 

against P. aeruginosa, but had activity against E. coli, S. typhi, and P. pyogenes with IZDs of 29, 29, and 25 mm 
respectively 

 
Table 2. Minimum inhibitory concentrations (MICs) of extracts of C. papaya and O. gratissimum 
 

Test organisms MIC (µg/mL) 
C. papaya 
(aqueous) 

C. papaya 
(ethanol) 

O. gratissimum 
(aqueous) 

O. gratissimum 
(ethanol) 

E. coli 25 25 12.5 25 
P. aeruginosa 12.5 25 12.5 25 
S. typhi 25 25 25 25 
P. pyogenes 12.5 50 25 25 

 
Table 3. Minimum bactericidal concentrations (MBCs) of extracts of C. papaya and O. gratissimum 
 
Test organisms MBC (µg/mL) 

C. papaya 
(aqueous) 

C. papaya 
(ethanol) 

O. gratissimum 
(aqueous) 

O. gratissimum 
(ethanol) 

E. coli 50 50 12.5 50 
P. aeruginosa 25 50 25 50 
S. typhi 50 50 25 25 
P. pyogenes 25 50 25 50 
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The MICs and MBCs of the two plants extracts 
are shown in Tables 2 and 3 respectively. The 
MICs of aqueous extract of C. papaya ranged 
from 12.5-25 µg/mL and that of the ethanol 
extract ranged from 25-50 µg/mL. O. 
gratissimum recorded MICs that ranged from 
12.5-25 µg/mL for the aqueous extract, and 25 
µg/mL for the ethanol extract. The MBC of C. 
papaya ranged from 25−50 µg/mL for the 
aqueous extracts and 50 µg/mL for the ethanol 
extract. That of O. gratissimum ranged from 
12.5−25 µg/mL for the aqueous extract and 
25−50 µg/mL for the ethanol extracts. This study 
relates considerably with the work of Ijeh et al. 
[12] who reported the MICs of ethanol and 
aqueous extracts of O. gratissimum against test 
organisms that ranged from 6.25-25 µg/mL.  
 
These results reveal that the aqueous extracts of 
the two plants showed a higher activity compared 
to their ethanol extracts. This is quite contrary to 
the findings of Alo et al. [15] who indicated 
ethanol to be a better solvent than water for the 
extraction of the active ingredient in these plants. 
However, the results of this research show that 
both the aqueous and ethanol extracts of these 
plants have potential for use as an antimicrobial 
agent. 
 
The results of the phytochemical analyses of the 
extracts of both plants are shown in Table 1. The 
extracts revealed the presence of tannins, 
alkaloids, saponins and anthraquinones. These 
phytocompounds are known to be biologically 
active and are believed to be responsible for the 
observed antibacterial effects. Although the 
mechanism of action of the C. papaya and O. 
gratissimum plant extracts used for this study is 
not understood, it has been proposed that its 
action against the bacteria 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 [16]. 
 
According to Kone et al. [17] some medicinal 
plants might indeed be potential sources of new 
antibacterial agents. This present study also 
demonstrates that herbal medicines can be as 
effective as modern medicines to combat some 
pathogenic microorganisms. 
 
4. CONCLUSION 
 
From this study, it can be concluded that C. 
papaya and O. gratissimum leaves have 
antibacterial activity and supports the traditional 
use of these plants as medicines. The study has 

also shown that the observed antibacterial 
effects of the extracts of C. papaya and O. 
gratissimum leaves against the test bacteria 
appear reasonable and could serve as a 
promising alternative to the synthetic antibiotics, 
since several bacterial species have developed 
resistance to most existing synthetic 
antimicrobials.  It is therefore recommended that 
further experiments using different solvents-
extracts against a broader spectrum of micro-
organisms, other pharmacological evaluations, 
toxicological studies and possible isolation of the 
therapeutic compounds from these plants be 
carried out. 
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