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I. INTRODUCTION 

 

Over years, plants have been used as important sources of 

natural products for maintaining animals and human health. 

Reportedly, plants contain varieties of bioactive compounds 

with preventative and curative therapies (Nascemento et al., 

2000). However, Medicinal plants being cheap and renewable 

sources of pharmacologically active substances are known to 

produce certain chemicals that are toxic to bacteria and fungi 

(Ahn, 2017). Interest in plants as an antimicrobial could be 

due to resistance developed by pathogens to commercial 

antibiotics and the after or physiological effect caused by these 

drugs to patients (Aliero and Afolayan, 2006).  

Carica papaya is an herbaceous succulent plant that 

belongs to the family of Caricaceae and it possesses self-

supporting stems (Sharmin et al., 2015). It is a large perennial 

Abstract: Examination of plants across the globe to investigate for a novel bioactive compound that could be a good 

therapeutic agent to combat infectious diseases especially against multi-drugs resistant pathogens is on rampage. 

However, the advancement in chemotherapy lies in the search for new drugs to overcome the challenges imposed by 

multi-drug resistant microbes. This led to the investigation of the inhibitory activity of Carica papaya and Moringa 

oleifera against clinical fungal isolates (flavus and Aspergillus niger) in other to explore the most potent anti-fungi of the 

two plants with regards to the two pathogenic fungi. The inhibitory potential of Carica papaya and Moringa oleifera on 

Aspergillus flavus and Aspergillus niger were determined and compared. The diameter of zone of inhibition of ethanol 

leaf extract of C. papaya against A. flavus and A. niger ranged from 20.0 mm and 19.5 mm to 21.5 mm and 20.5 mm at 

concentration of 75 mg/l and 100 mg/l respectively.  That of M. Oleifera against both fungi ranged from 12.0 mm and 9.5 

mm to 11.0 mm and 16.5 mm at the same concentration. The Minimum Inhibitory Concentration (MIC) and Minimum 

Fungicidal Concentration (MFC) of C. papaya leaf extract on A. flavus and A. niger, ranged from 25 mg/l to 50 mg/l and 

50 mg/l to 75 mg/l. While that of M. oleifera ranged from 75 mg/l to 100 mg/l and 50n mg/l to 75 mg/l respectively. 

Statistical analysis with one way ANOVA revealed that no significant differences was observed in the inhibitory activity of 

C. papaya against A. flavus and A. niger at probability P˂0.05. However, M. oleifera extract, significantly inhibited the 

growth of A. niger.  This study showed that Carica papaya could be used in herbal medicine to treat infections caused by 

A. flavus and A. niger since both organisms are susceptible to these plant. In contrast, M. oleifera could be used to treat 

infection due to A. niger being more susceptible than A. flavus. More research is required to isolate, identify and quantify 

the bioactive compounds of these plants as well as needs to determine the toxicity before their recommendation for herbal 

medicine approval. 
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herb with fast growing rate and usually un-branched shrub 

(erect) of 7-8 m tall within copious latex trunk of about 201m 

in diameter. The plant has a low life span but can produce 

fruits for more than 20 years (Bruce and Peter, 2008). In the 

tropical plant database, documentation on some health 

beneficial properties and action of Carica papaya includes the 

following: analgesic, amebicide, antibiotic, antibacteria, 

cardiotonic, cholagogue, digestive ammengogue, vermifuge 

(Raintree, 2010). 

Moringa oleifera on the order hand, is one of the best-

known widely distributed and grown species of a monogeneric 

family; Moringaceae (Anwar et al., 2007). The plant is now 

widely cultivated in some African countries and South 

American. It is highly valued because almost every part of the 

tree has high nutritional value (i.e. leaves, roots, bark, fruits, 

flower, immature pods and seeds) and is used as food (Anwar 

et al., 2007; Chuang et al., 2007). In addition, the plant has 

been reported to possess antimicrobial properties and this 

explains the reasons for its wide use in the treatment of human 

disease classes (Lockett et al., 2000; Anwar et al., 2007). 

Aspergillus flavus and Aspergillus niger are fungi of 

human and veterinary importance being common 

contaminants of food and feed stuffs.  They are mostly 

saprophytic and are found in a variety of habitats commonly 

as ubiquitous agents of decay (Aliero and Afolayan, 2006). 

They (Aspergillus flavus and Aspergillus niger) occur 

naturally in soil, decaying vegetation, hay and grains 

undergoing microbiological deterioration and when conditions 

are favourable for their growth, invade all types of organic 

substances where A. flavus produce mycotoxins of public 

health importance. Favourable condition includes high 

moisture content (at least 7%) and high temperature (Enlirch, 

2007). They are human and livestock pathogens associated 

with Aspergillosis of the lungs and sometimes causing corneal 

otomycosis and naso-orbital infections (Samson et al., 2001; 

Klich, 2007). About the documented report on the 

antimicrobial activity of Carica papaya and Moringa oliefera 

leaves ethanolic-extracts; this study is designed to ascertain 

the most potent inhibitor of Aspergillus flavus and Aspergillus 

niger as an antimicrobial agent. 

 

 

II. MATERIALS AND METHODS 

 

COLLECTION OF PLANT MATERIALS 

 

Fresh leaves of the Carica papaya and Moringa oleifera 

were collected from Igbo ora surrounding in Ibarapa Local 

Government of Oyo State Nigeria and were identified at the 

Herbarium unit of Botany department, University of Ibadan. 

The fresh leaves were properly washed under tap water and 

were oven dried at 400
O
C for 3days, it was ground into fine 

powder using electrical blender in the laboratory as described 

by Mukhtar and Tukar (1999) and were stored at 37
O
C in a 

sterile polythene bag until use.  

PREPARATION OF THE PLANT LEAVES ETHANOLIC-

EXTRACTS 

 

Fifty grams of the finely ground powdered plants of 

Carica papaya and Moringa oleifera respectively were 

weighed separately, in to 200ml absolute ethanol in a 

volumetric flask and were kept on hot plate with magnetic 

stirrer for 24hours with regular shaking. After 24hours, each 

content was filtered with Whatman No. 1 (110 mm) filter 

paper and the filtrate was evaporated at 45
O
C in water bath to 

dryness (Adetunji et al., 2010). 

 

PHYTOCHEMICAL SCREENING OF MORINGA 

OLEIFERA AND CARICA PAPAYA 

 

The portion of the dry extract was subjected to 

phytochemical screening using various methods of Malliga et 

al. (2014). Phytochemical screening was done qualitatively, to 

test for the presence of alkanoids, flavonoids, saponin, tannin, 

glycoside, terpenoids and steroids.  

 

TEST ORGANISM 

 

Clinical fungal isolates (Aspergillus niger and Aspergillus 

flavus) were obtained from department of medical 

microbiology laboratory of University of Ibadan college of 

medicine, Ibadan, Nigeria. The fungal isolates were checked 

for purity and were maintained on Potato dextrose agar slant 

in the refrigerator prior to use. 

 

STANDARDIZATION OF INOCULUMS 

 

A little spore of the isolates were picked with sterile 

inoculating needle and was emulsified with 3-5 ml of sterile 

physiological saline followed by proper shaking. The turbidity 

of the suspension was matched and compared with that of 0.5 

McFarland standard for sensitivity test as described by 

NCCLS (2004). The McFarland standard was prepared by 

mixing 0.6 ml of 1% (w/v) dihydrate barium chloride solution 

with 99.4 ml of 1% (v/v) sulphuric acid. 

 

BROTH ASSAY OF THE INHIBITORY ACTIVITY OF 

MORINGA OLEIFERA AND CARICA PAPAYA 

ETHANOLIC EXTRACT ON ASPERGILLUS FLAVUS AND 

ASPERGILLUS NIGER 

 

Crude extract of Moringa oleifera and Carica papaya 

leaves were incorporated into Potato Dextrose Broth at 

100mg/l, 75mg/l, 50mg/l and 25mg/l concentrations in conical 

flasks. The flasks were then inoculated with mycelial discs of 

the test fungi as four 5mm discs per flask of Aspergillus niger 

and flavus. Flask was incubated at 28 ± 2
O
C for 7days. 

Mycelia were harvested and the growth of the test isolates 

were estimated using mycelial dry weight method (Arowora 

and Adetunji, 2013). 

 

DETERMINATION OF THE MINIMUM INHIBITORY 

CONCENTRATION (MIC) 

 

The Minimum Inhibitory Concentration (MIC) of each 

extract was determined by pipetting 1ml each, of one folds 

serial dilution of different concentration of the Moringa 

oleifera extract and Carica papaya extract, and was dispensed 

into 9 ml of sterile Potato dextrose broth cooled to 45⁰C. Five 

millimetres each of the test fungus was inoculated into the 
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broth respectively and were incubated at 25⁰C for 5 days. The 

lowest concentration of each extract that inhibited the growth 

of the test organisms was recorded as Minimum Inhibitory 

Concentration (MIC). Standard/ Commercial antibiotic disc 

was used as a positive control and the organisms were found 

to be sensitive to some while Dimethyl Sulfur Oxide (DMSO) 

was used as a negative control and did not show any zone of 

inhibition (Linne and Ringstruds, 2007). 

 

DETERMINATION OF THE MINIMUM FUNGICIDAL 

CONCENTRATION (MFC) 

 

The minimum fungicidal concentration was determined 

by pipetting 1 ml each, of one-fold serial dilution of each 

extracts concentration (Moringa oleifera and Carica papaya) 

into molten Potato dextrose agar and were poured on plates. 

The test fungi (5 mm) were inoculated on the agar and plates 

were incubated at 25⁰C for 5 days (Carolina et al., 2009). 

 

 

III. RESULT AND DISCUSSION 

 

The antifungal activity of ethanol leaves extract of Carica 

papaya and that of Moringa oleifera were tested on 

Aspergillus flavus and Aspergillus niger. The result of the 

antifungal activity of C. papaya ethanol leaf extract against 

the growth of A. flavus and A. niger are given in table 1 where 

the diameter of zone of inhibition ranged from 20.0 mm and 

19.5 mm to 21.5 mm and 20.5 mm at concentration of 75 mg/l 

and 100 mg/l respectively. Leave extract of C. papaya showed 

maximum inhibition against A. flavus and A. niger this 

disagrees with the work of Baskaran et al. (2012) where 

ethanol leaf extract of C. papaya were observed to 

demonstrate a more potent inhibition against A. niger than A. 

flavus. However, this work is similar to the findings of 

Musfirah et al. (2018) where ethanol leaf extract of C. papaya 

inhibited the mycelial growth of A. flavus and A. niger. The 

inhibition of A. flavus and A. niger by leaf extact of C. papaya 

was directly proportional to its concentration. Musfirah et al. 

(2018) reported similar findings and observed that inhibition 

of A. flavus and A. niger increased with increase in 

concentration of the leaf extract.  

The data provided in table 2 shows antifungal activity of 

Moringa oleifera against the growth of Aspergillus flavus and 

Aspergillus niger in which the diameter of zone of inhibition 

ranged from 12.0 mm and 9.5 mm to 11.0 mm and 16.5 mm at 

concentration of 75 mg/l and 100 mg/l respectively. A. niger 

was observed to be more susceptible to Moringa oleifera leaf 

extract than A. flavus this disagrees with the research carried 

out by Isitua et al. (2016) where A. niger was less susceptible 

to M. oleifera leaf extract than A. flavus.  However, A. niger 

was inhibited at the highest concentration of the leaf extract. 

This corroborates with the findings of Isitua et al. (2016) who 

reported that A. niger mycelia was inhibited at a high 

concentration of the extract.  

Between the two plants extract, Carica papaya extract 

gave the strongest antifungal activity against A. flavus and A. 

niger both of which are causative agents of Apergillosis in 

human which is deadly particularly to immune suppressed 

individual. This study showed that C. papaya might be a good 

therapy against infection due to A. flavus and A. niger being 

compared with commercial antibiotic nystatin and observed to 

have related spectrum of potency (table 1), since no significant 

difference was observed in the antifungal efficacy of C. 

papaya on the two clinical fungal isolates (A. niger and A. 

flavus). This disagrees with the research carried out by 

okunola et al. (2012) where no inhibition zone was observed 

for antimicrobial properties of fresh and dried leaf extract of 

C. papaya on both clinical fungi. 

The minimum inhibitory concentration (MIC) and 

minimum fungicidal concentration (MFC) of ethanol extract 

of M. oleifera and C. papaya are shown in table 4. The least 

concentration at which A. flavus growth was inhibited by C. 

papaya leaf extract is 25 mg/l while that of M. oleifera is 75 

mg/l. Similarly, the least concentration at which A. flavus cells 

were dead is 50 mg/l while that of M. oleifera is 100 mg/l an 

indication that A. flavus were more susceptible to C. papaya 

leaf extract than Moringa oleifera extract. This might be due 

to variation in quantity of their phytochemical constituents. 

Also for M. oleifera, A. flavus had the least growth inhibitory 

concentration of 75 mg/l while that of A. niger was 25 mg/l an 

indication that M. Oleifera has high efficacy over A. niger 

than A. flavus. According to Effiong et al. (2016), high MIC is 

an indication of low efficacy of any plant extract on pathogens 

and this may result into development of such pathogen to 

plants extract bioactive compounds. 

 Concentration 

(mg/l)
 

A. niger                                      
 

Zones of 

inhibition 

(mm) 

A. flavus 

100  20.5±0.01
a
 21.5±0.02

a
 

75 19.5±0.02
a
 20.0±0.00

a
 

50 15.5±0.03
b
 12.5±0.01

b
 

25 12.5±0.02
b
 - 

Nystatin 50  21.0±0.00
a
  22.0±0.01

a
 

1
Values are means±standard deviation of Carica papaya on 

Aspergillus niger and A. flavus 
a-b 

Means
 
within a column with different superscripts are 

significantly different (p<0.05 

Table 1:  Antifungal activities of leaf ethanol extract of Carica 

papaya on Aspergillus niger and Aspergillus flavus 

 Concentration 

(mg/l) 

A. niger Zones of 

Inhibition (mm) 

A. flavus 

 100 16.5±0.01
d
 11.0±0.02

a
 

 75 9.5±0.02
a
 12.0±0.01

b
 

 50 3.8±0.01
c
 7.5 ±0.02

a
 

 25 - - 

Nystatin   50 21.0±0.00
d
 22.0±0.02

e
 

1
Values are means±standard deviation of Moringa oleifera on 

Aspergillus niger and A. flavus 
a-e 

Means
 
within a column with different superscripts are 

significantly different (p<0.05 

Table 2: Antifungal activities of leaf ethanol extract of 

Moringa oleifera on Aspergillus niger and Aspergillus flavus 

Plant extracts Aspergillus flavus Aspergillus flavus 

 MIC MFC MIC MFC 

 (mg/l)  (mg/l)  

Carica papaya 25 50  50 75 
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Moringa 

olefera 

75 100 25 50 

Table 3: Minimum inhibitory and minimum fungicidal 

concentration of ethanol leaf extract of Carica papaya and 

Moringa oleifera on A. flavus and A. niger 

The qualitative phytochemical analysis of C. papaya and 

M. oleifera leaves revealed that they contain flavonoids, 

tannin, alkaloids, saponin, steroids, terpenoids and 

carbohydrates. However, M. oleifera lacks glycosides. These 

findings corroborate with the past research carried out where 

glycosides were not detected in M. oleifera leaf. Flavonoids 

are very important components of natural products and have 

got both antioxidants activity and ability to get rid of tumor 

growth (Sikandar et al., 2013). Tannin on the other have been 

reported to inhibit the formation of fungal cell wall leading to 

the death of the organisms (Sikandar et al., 2013). 

 

 

IV. CONCLUSION 

 

This study has shown the difference in the inhibitory 

potential of Carica papaya and Moringa oleifera against 

clinical fungi isolates (Aspergillus flavus and Aspergillus 

niger). Hence, C. papaya has demonstrated a more potent 

herbal antifungal property particularly against A. flavus. Thus, 

C. papaya could be a potent herbal medicine against any 

infection due to A. flavus. C. papaya could also be used to 

treat an infection due to A. niger as an alternative herbal 

medicine in place of M. oleifera. The research has shown that 

herbal medicine can be effective as modern medicine to 

combat infections due to the two fungi. However, there is need 

to further isolate, identify and quantify the bioactive 

compounds of these plants as well as the bioactive principles 

for development of new pharmaceutical antifungal drugs. In 

addition, the toxicity of the plants extract must also be 

determined. 

Test Carica papaya Moringa oleifera 

Flavonoids + + 

Alkaloids + + 

Tannin + + 

Saponin + + 

Glycosides + 
_ 

Steroids  + + 

Terpenoid + + 

Carbohydrate + + 

Table 4: Qualitative phytochemical screening of Carica 

papaya and Moringa oleifera leaf extract 
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