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ABSTRACT 
The bioactive compound of leaves extracts of Carica papaya was extracted using water (Hot aqueous) and organic 
solvents (methanol and acetone) were investigated for antibacterial activity against some human pathogenic bacteria 
using the agar diffusion method and antioxidant activity by DPPH method. The aqueous extracts of the leaves extracts 
did not show significant activity, but the organic extracts had significant activity with the methanol and acetone extracts 
demonstrating the highest activity against the test bacteria. In antioxidant activity by DPPH assay showed that of our 
different plant extracts were not produced a significant data regarding DPPH method. Screening of natural extracts is a 
focused intensive study that aims to find active principles sorted from plant resources both safe and environmental 
friendly. The present study was aimed to evaluate the antibacterial activity and antioxidant activity of direct crude 
extracts of Carica papaya leaves and these extracts directly can be used as natural alternative preventives to control 
various food poisoning diseases and preserve food stuff avoiding healthy hazards of chemically antimicrobial agent 
applications. 
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INTRODUCTION  
These secondary metabolites may also play a large role in plant defence mechanism and also involved in 
growth and reproduction. The results of many studies have shown their role in antioxidants, anti-cancer, 
anti-inflammatory and pain relieving properties [1]. Carica papaya contains biologically active 
compounds such as chymopapain and papain which aids in digestion and the leaf, bark and twig tissues 
posses’ annonaceous acetogenins which posses highly anti-tumor and pesticidal properties [2]. The 
unripe fruit are used as a remedy for ulcer and impotence [3]. The green unripe pawpaw are antiseptic, 
cleansing the intestines from bacteria and enabling the intestine to absorb vitamin and minerals 
especially vitamin B12. Brown, yellow and green leaves of Carica papaya at different stages of 
development are known to be rich in vitamins such as thiamine, riboflavin and ascorbic acid. 
 Minerals such as calcium, magnesium, sodium, potassium and iron are present in considerable amounts. 
Studies on phytochemical analysis showed that leaves contained saponins, cardiac glycosides and 
alkaloids [4]. The presence of the secondary metabolites such as alkaloids, flavonoids, saponins and 
tannins are reported to be potent free radical scavengers and are antimicrobial in action [5]. 
Pharmaceutical companies and research institutions are constantly in search for newer antibiotics to 
combat the emerging and re-emerging resistant infectious agents. The present work was carried out to 
determine the presence of phytochemicals in Carica papaya leaves and predict its antibacterial 
properties. This could support its use in place of synthetic drugs. 
The consumption of antioxidant rich foods help in neutralizing the free radical in the body. It will prevent 
and delay the oxidative damage of lipids, proteins and nucleic acids [6]. The therapeutic effects of 
medicinal plants are also due to the presence of phytochemical compounds. Various studies involving 
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phytochemical analysis of papaya leaves have reported the presence of alkaloids, glycosides, saponins, 
flavonoids, phenolics, proteins and amino acids. Leaves of C. papaya also contain carbohydrates, minerals, 
vitamins, lipids and proteins and so can also be used as a nutritional agent in addition to being used as a 
medicinal agent [7]. Besides, two studies have assessed the acute and sub-acute oral toxicity of papaya 
leaf extract on Sprague Dawley rats. Acute administration of high dose of C. papaya leaf extract did not 
produce any acute adverse effects or death [8].  
 
MATERIAL AND METHODS 
Sample preparation 
Fresh Carica papaya leaves were obtained from Kurukshetra University, Kurukshetra (Haryana). They 
were properly washed in tap water and rinsed with distilled water. The leaves were dried at room 
temperature and pulverized with a blender under aseptic conditions and used for extraction. A total of 
110gm of powdered leaves were soaked separately in 250ml each different solvent. The extracts were 
kept in orbital shaking incubator for 3 days and then centrifuged to remove debris. Clear solvent extracts 
were collected and the solvent evaporated using rotavapour to get the concentrated residue of the 
solvent, and dissolved component of the plant material. The extracts were kept at 40⁰C for further 
analysis.  
Test Organisms 
Both gram positive and gram negative bacteria were used (staphylococcus aureus, Pseduomonas 
aeruginosa, Escherichia coli, Bacillus subtilis, Bacillus cerus and Pseudomonas fluorescens) in this 
experiment.  
Phyotchemical profiling 
 The extract of Carica papaya leaves were tested for the presence of alkaloid, flavonoid, saponin, tannin 
and glycoside using the standard procedure described (9). Phytochemical analysis of Carica papaya 
Sample: 
A- Methanol extract Sample  
B- Acetone extract 
C-  Aqueous extract. 
Qualitative test for tannin 
 2ml of the different extracts, sample A, B and C were measured into different test tubes, 0.5ml of Ferric 
chloride (FeCl3) were added and shaken. 
 Qualitative test for flavonoid  
1ml of the different extracts were measured in different test tubes, then 2 drops of each of NaOH solution, 
AlCl3 and conc. H2SO4 were added and shaken vigorously.  
Qualitative test for Saponin 
 2ml of the different extracts A, B and C were measured in different test tubes and 3ml of distilled water 
were added and shaken vigorously.  
Qualitative test for Glycoside  
5ml of distilled water were added to 2ml of the extract sample A, B and C in different test tube. Then 2ml 
of H2SO4 was also added to the mixture. The mixtures were brought to boil in a water bath for 15 min and 
allowed to cool. Then they were neutralized with 20% KOH. Then 1ml of Fehling solution A, B and C were 
added and boiled for another 15 minutes.  
Qualitative test for Alkaloid  
2mls of the different extract A, B and C were measured in different test tubes and 2mls of 1% of HCL were 
added and filtered. Then 3 drops of Mayer’s reagent were added and observed for change. 
Antibacterial sensitivity Test (Agar Diffusion method) 
The standard dilution of 106 cfu/ml of the inoculums was seeded evenly onto the surface of Mueller-
Hinton agar plates in triplicates with a sterile swab. Using a sterile 6mm diameter cork borer, 3 wells 
were made in the agar onto which 0.1ml of appropriate concentration (1 mg/ml) of different extracts 
were added as well as the standard drug (ampicillin) which served as the control. The plates were 
incubated at 37⁰C for 24h and the zones of inhibition measured in millimeters to determine antimicrobial 
activity (10). 
DPPH radical scavenging assay 
The radical scavenging activity of different leaf extracts was determined on the basis of the radical 
scavenging effect on the DPPH. ln brief, 0.1 mM solution of DPPH in methanol was prepared. This solution 
(1 ml) was added to 3 ml. of different concentration of extracts in methanol. After vigorous shaking the 
mixture was allowed to stand at room temperature for 30 min. Using spectrophotometer the absorbance 
was measured at 517 nm. Lower absorbance of the reaction mixture indicated higher free radical 
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scavenging activity. The tests were all done in triplicate. The percentage DPPH scavenging effect was 
calculated by using the following equation. 
 DPPH scavenging effect (%) or percent inhibition= A0-A1/A0×100.  
Where A0 is the absorbance of control reaction and A1 is the absorbance in presence of test or standard 
sample. 
 
RESULTS  
Phytochemical screening 
The qualitative analysis of the phytochemical constituents of the crude extracts of the Carica papaya. The 
analysis gave positive results for tannin, flavonoid, saponin, glycoside and alkaloid for all extracts of 
leaves. This observation indicates that the difference in activity could be due to the differences in the 
phytochemical composition of the extracts [Table 1]. 

 
Table1: qualitative analysis of the phytochemical constituents of the crude extracts of the Carica papaya 

Plant material 
(Carica papaya)  

Test  Reagent used  Colour change  Results  

Leaves  Tannin FeCL3 Cream yello Positive  
Leaves  Flavonoid NaOH+AlCl3+H2SO4 Yellow  Positive  
Leaves  Saponin Distilled water foam Positive  
Leaves  Glycoside Distilled, H20, H2SO4, Handfehling solution Red  Positive  
Leaves  Alkaloid  Mayer’s reagent Cream yellow Positive  

The results of the antibacterial activity of the extracts against the test organisms. The mean zones of 
inhibition of growth of microorganism are functions of relative antibacterial activity of the extracts. The 
methanol extracts of Carica papaya showed higher growth inhibition as compare to other extracts in term 
of broad spectrum [Table 2].  

Table 2: Antibacterial activity of test agents 
Microorganisms (1mg/ml) Methanol Acetone  Hot aqueous  
staphylococcus aureus 12.3±0.9 11.8±0.4 8.6±0.4 
Bacillus subtilis 8.56±0.4 8.5±0.7 _ 
Bacillus cerus 9.5±0.2 11.6±1.0 8.9±0.6 
Pseudomonas fluorescens 11.6±0.3 9.1±0.2 _ 
Pseduomonas aeruginosa 8.1±0.2 - 8.5±0.2 
E.coli 9.5±0.2 8.5±0.3 _ 

 
Table 3: Determination of Minimum Inhibition Concentration (MIC) of Carica papaya extract 

Microorganisms (1mg/ml) Methanol Acetone  Hot aqueous  
staphylococcus aureus + + + 
Bacillus subtilis + + _ 
Bacillus cerus + + + 
Pseudomonas fluorescens + + _ 
Pseduomonas aeruginosa + - + 
E.coli + + _ 

-= no growth, += growth 
DPPH activity of Carica papaya extract 
When the DPPH radical is scavenged, there is a decrease in its absorbance at wavelength 517 nm. 
Methanolic extracts of papaya leaf showed antioxidant activity comparable to other extracts at same 
concentrations. All the concentrations tested showed a dose dependent increase in the percentage 
antioxidant activity. In each concentration, the tests were performed in triplicate and the mean±SD of the 
three tests were taken. 

Table 4: DPPH activity of plant extracts 
Plant extract (1mg/ml) DPPH scavenging effect (%) 
Methanol 32.89 
Acetone  28.56 
Hot aqueous 8.98 
Ascorbic acid 92.7 
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DISCUSSION 
Carica papaya plants produce many natural compounds in leaf and other parts that possess both highly 
anti-tumour and antipesticide etc. The high level of natural self-defence compounds in the tree makes it 
highly resistant to insect and disease infestation.  Papaya contains many biologically active compounds 
and leaf contain two important compounds are chymopapain and papain, which are supposed to aid 
digestion and also It has been used for treating digestive problems and intestinal worms. Papain have 
been taken advantage of in the treatment Sinuses, and eczema, cutaneous tubercles, and other hardness 
of the skin, produce by irritation and also used to treat arthritis [11]  
The hot aqueous and methanol and acetone extracts investigated revealed the presence of alkaloids, 
flavonoids, tannins, glycosides, and saponins. In the present study, the extracts of Carica papaya were 
prepared using solvents like hot aqueous, methanol and acetone by solvent extraction method. 
Antibacterial activities were tested against both Gram positive and Gram negative bacteria by agar well 
diffusion method. In the antibacterial activity assay, the zone of inhibition of both Gram positive and gram 
negative was more in methanol extract than acetone and hot aqueous extracts. Thus, Carica papaya could 
become promising natural antimicrobial agents with potential applications in pharmaceutical industry for 
controlling the pathogenic bacteria. However, if plant extracts are to be used for medicinal purposes, 
issues of safety and toxicity will always need to be considered.  
 
CONCLUSION 
The preliminary phytochemical investigations done on the methanolic extract of C. papaya leaves have 
confirmed the presence of biologically active compounds used as antibacterial and antioxidant activity as 
compare to another extracts. This study has also revealed the of significant antioxidant property for the 
methanolic leaf extract of C. papaya which presents an easily available source of natural antioxidants for 
common use. The antioxidant properties may be the contribution of various bioactive components further 
studies need to be carried out to exactly identify, isolate and possibly quantify the actual components 
responsible for the antioxidant activity. 
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