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Abstract 
___________________________________________________________________________________________________________ 

Carica papaya and Balanites aegyptiaca seeds extract have several uses, from food to 
traditional medicine. This study aims to determine their phytochemicals compound and 
appreciate their antimicrobial properties against clinical strains. Polyphenolic content was 
determined with standard methods while DPPH radical scavenging activity is used to 
appreciate the antioxidant properties, using ascorbic acid as standard. Antimicrobial activities 
were performed according to the inhibition diameters, using agar diffusion method. Minimum inhibitory 
concentrations and Minimum fungicidal concentrations were established based on broth dilution 
methods. The extraction yield is ranged between 6.3 and 20.3%. The results shown polyphenolic 
content varying from 1256.13±21.09 to 2315.81±53.52 µg GAE/100 mL for Carica papaya and 
from 303.98±0.93 to 948.06±3.23 µg GAE/100 mL for Balanites aegyptiaca while the 
antioxidant activity is ranged between 31.76±2.35 and 58.47±4.24 µg AEAC/100 mL for Carica 
papaya and from 29.80±0.32 to 78.44±2.81 µg AEAC/100 mL for Balanites aegyptiaca. 
Infusion’s extracts always have the highest values of polyphenols content and antioxidant 
activity than decoction extracts, be it papaya or balanites seeds. Neitheir flavonoids content 
nor antibacterial activity was found. The inhibition diameter varies from 14.5±0.5 to 40.5±0.5 
mm for papaya seeds extracts and from 16.5±0.5 to 21.0±0.5 mm for balanites seeds extracts 
without a significative effect of mixture for both extracts. MICs vary from 11.71±0.1 to 75.0±0.0 
mg. mL-1 for Carica papaya seeds extracts with 11.72±0.2 to 37.30±0.2 mg. mL-1 and 18.74±0.1 
to 100±0.0 mg.mL-1 for Balanites aegyptiaca. Mixture extracts presented intermediaire values. 
Decoction extracts have lowest MICs values and infusion reveals itself to be the sweetable 
aqueous extraction techniques but the appropriate infusion time need to be highlight. 

Keywords: Carica papaya, Balanites aegyptiaca, Seeds extracts, Phytochemical, antifungal 

 

INTRODUCTION 

Carica papaya Lin and Balanites aegyptiaca are useful two 
widely promote around the world. Different parts of both 
Carica papaya and Balanites aegyptiaca are use as food, 
medicine and bio pesticides in agriculture and crop 
preservation1-4. They play significant role in local economy5. 
Balanites aegyptiaca is believed indigenous to all dry lands in 
south of the Sahara, extending southward to Malawi in the Rift 
Valley, and to the Arabian Peninsula, introduced into 
cultivation in Latin America and India 6, 7 while Carica papaya is 
a tropical plant, spread to India, Oceania, Africa, and widely 
distributed throughout the tropics and  subtropical areas8-11. 
They both showed appreciate nutritional values including 
macronutrients, minerals, vitamins, amino acids, fatty acids 
bioactive compounds etc12-15. In traditional medicine, infusion, 
decoction and maceration are the main extraction techniques 
used for these herbal teas according to the chemical nature of 
their bioactive compounds. The chemical compound nature 
also required specific solvent for extraction. Solvents usually 

used included water, ethanol, methanol, n-hexan, acetone, ethyl 
acetone… The origins of the plants[15] as well as the solvents and 
extraction methods used have an impact on the nutritional 
value, phytochemicals content and antimicrobial activities16, 17. 
The antimicrobial activity of both plants seeds extracts 
included bacterial strains like Salmonella enteritidis, Salmonella 
tiphi, Bacillus cereus, Bacillus subtilis, Escherichia coli, 
Staphylococcus aureus, Pseudomonas aeruginosa, Citrobacter 
amalonaticus, Sporolacto bacillus, Proteus mirabilis, Proteus 
vulgaris some virus as Vibrio vulnificus, Vibrio cholerae, human 
pathogen fungis like Candida albicans, Aspergillus flavus, 
Penicillium citrinum, Aspergillus flavus, phytopathogenic fungi 
like Rhizopus stolonifer, Fusarium spp. and Colletotrichum 
gloeosporioides 3,15,18, 19 Previous surveys and studies also 
highlight an important and several uses of both C. papaya and 
B. aegyptiaca in Burkina Faso 20, 21 but, their seeds 
phytochemicals content and antimicrobial analyses remain 
investigated20, 21. This study then aims to appreciate 
phytochemicals content of local Carica papaya and Balanites 
aegyptiaca varieties seeds as well as the impact of extraction 
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method used on the antimicrobial activity, using clinical strains 
for traditional medicine improvement purpose.  

MATERIAL AND METHODS 

1. Seeds sampling and microbial strains collection 

Carica papaya and Balanites aegyptiaca seeds are purchased in 
local markets, mainly in Ouagadougou and Ziniaré respectively 
(Burkina Faso).  Seeds have been dried under shade. The 
clinical bacteria and fungi strains were from human feces, 
collected at Schiphra Protestant Hospital and Charles de 
Gaulle Pediatric Hospital. It included Candida albicans, 
Candida spp, Escherichia coli, Salmonella spp, Shigella spp, 
and Staphylococcus aureus. 

2. Seeds aqueous extraction techniques  

Extraction is conducted as it is performed in practice in 
traditional medicine. The infusion extraction method 
involved using a boiling water. 500 mL of boiling 
demineralized water was poured into a jar containing 50 g 
of Carica papaya or Balanites aegyptiaca powder. The 
mixture is stirred and left to cool for 15 minutes. After 
cooling, the mixture is filtered. The residue is returned to the 
jar for a second filtration. The filtrate is transferred to a flask 
and placed in freezer for freeze-drying. 

The decoction extraction method also used water as solvent. 
In a jar containing 500 ml of demineralized water on a hot 
plate, 50 g of Carica papaya or Balanites aegyptiaca seed 
powder is added. The mixture is boiled for 15 minutes. After 
cooling, the mixture is filtered. The residue is returned to the 
jar for a second filtration. The filtrate is then packed in a 
flask and placed in the freezer for freeze-drying. 

3. Determination of polyphenolic and flavonoid 
contents  

Total polyphenols content of Carica papaya and Balanites 
aegyptiaca seeds were analyzed  with gallic acid as standard 
according to Salla et al.22. Then, 12.5 µL of Folin-Ciocalteu’s 
reagent was added to 12.5 µL of extracts and 50 µL of distilled 
water. After 5 min, 125 µL of sodium carbonate 7% was added 
and the absorbance is measured at 750 nm after 90 min of 
incubation at room temperature. Flavonoid content was 
performed according to Ribarova et al.23 method. About 25 µL 
of extracts and 7.5 µL of sodium nitrite 7.5 % were firstly 
measured. Then, 15 µL of aluminum chloride 10%, 50 µL of 
NaOH 1 M and 40 µL of water were added. The mixture was 
incubated for 5 min, and the absorbance was measured at 520 
nm.  

4. Antioxidant properties  

The DPPH radical scavenging activity was used to assess the 
antioxidant activity. Lamien-Meda et al.24 and Konaré et al.19 
method was optimized to determine the DPPH assay. About 
210 µL of DPPH (0.1 mM) was added to 40 µL of papaya or 
Balanites seeds and to the blank. After 90 min of incubation, 
the absorbance was recorded at 517 nm at 30 min interval. 
The results were expressed as µg of ascorbic acid equivalent 
antioxidant content (AEAC) per 100 mL of papaya or Balanites 
seeds extracts19. 

5. Microbial strains and culture media 

Main microbials responsible of gastroenteritis were the 
target ones. The standard strains included Escherichia coli 
ATTC 8739, Salmonella. Typhi ATCC 14028, and 
Staphylococcus aureus ATCC6538. The clinical strains from 
human feces, were collected at Schiphra Protestant Hospital 
and Charles de Gaulle Pediatric Hospital and included 
Candida albicans, Candida spp, Escherichia coli, Salmonella 
spp, Shigella spp, Staphylococcus aureus. All clinical strains 

were previously characterized on biochemical level using 
API 20E and human plasma only for Candida. Strains were 
stored at -18°C. Before used, bacterial strains were streaked 
on plates containing Mueller-Hinton agar (MH) and yeasts, 
on Sabouraud dextrose agar (SDA) plates and incubated for 
18 up to 24 hours at 37°C for bacterial and 27°C for yeasts. 
The operation is repeated twice to get viable and purified 
strains. The turbidity was adjusted in saline solution to 0.5 
according to Mac Farland standard. 

6. The antimicrobial activity   

The antifungal and antibacterial activity of papaya and Balanites 
seeds extracts were performed based on the inhibition diameters 
using agar diffusion method 25. The microbial suspension was 
prepared in a saline solution and standardized to a turbidity of 0.5 on 
the McFarland scale. Papaya and Balanites seeds extract dilution are 
prepared to get appropriate concentration. A volume of 75 µL of 
extracts is used to fill wells in the plate previously performed and 
containing infectious microbials. Plates were incubated for 24-48 h at 
27 and 37°C respectively for fungi and bacterial. The evaluation of the 
antimicrobial activity was made by measuring zones of inhibition 
around wells. Experiments were carried out in triplicate. 

7. Determination of MICs, MBCs and MFCs   

The minimum inhibitory concentrations (MICs) were 
determined using the broth dilution method according to the 
CLSI M27-A3 guidelines (Clinical and Laboratory Standards 
Institute26. The minimum bactericidal concentrations (MBCs) and 
the minimum fungicidal concentrations (MFCs) of both papaya and 
Balanites seeds extracts were recorded according to broth dilution 
method. The tests were performed in sterile 96-microwell 
plates, into which 100 μl of the RPMI-1640 medium (pH 7·0) 
was added for each well. Before inoculum, 100 μl of the extracts 
was added to the first well and a serially dilution from the first 
well is performed by taking 100 μl into the next. This twofold 
dilution was continued until the 10th column of the plate was 
reached. The wells in the 11th column of the plate were reserved 
for the negative control (without inoculation) and the wells in 
the 12th column were reserved for the positive control (with 
FLZ). The final concentrations of extracts and FLZ in the wells 
were in the ranges of 256–0·5 μg ml−1 and 64–
0·125 μg ml−1 respectively. The microbial colonies were 
suspended in the RPMI 1640 medium and the concentration 
was adjusted to 1–5 × 103 CFU per ml. The solution (100 μl) 
was added to each well except those in the 11th column, which 
was supplemented with 100 μl of the RPMI 1640 medium. The 
96-microwell plates were incubated at 35°C for 48 h. Finally, 
the optic density values were measured at 630 nm by enzyme-
linked immunosorbent assay (ELISA, Biotek Synergy HTX, 
Vermont, MA, USA). The MICs were determined as the lowest 
concentration of the test substances that caused 50% 
inhibition. 

After the 96-well plates were incubated at 35°C for another 
24 h, 20 μl of solution from each test well was streaked onto an 
SDA plate or on Mueller-Hinton agar (MH), followed by 
incubation at 35°C for 48 h. The minimum fungicidal 
concentrations (MFCs) and minimum bactericidal 
concentrations (MBCs) were determined as the minimum drug.  

8. Statistical Analysis 

The data collection was performed with Excel version 2010. 
Analysis of variance (ANOVA), Principal component analysis 
(PCA) and average were performed using XLSTAT 2014.5.03. 

RESULTS   

1. Extraction yield 

The extraction yield or efficiency of both Carica papaya or 
Balanites aegyptiaca seeds varied from 6.3 to 20.3 (Table I). The 
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important extraction yield is observe with Balanites aegyptiaca 
seeds. Values are ranged from 6.3 to 8.8 for papaya seeds 
extracts and from 17.9 to 20.3 for balanites’s one. The highest 
yield values are observe with lipid extracts.  

Table I: Extraction yield of papaya and balanites seeds 

Types of extracts Extraction yield (%) 

 Delipidated papaya seeds  6.3 

 Lipid papaya seeds 8.8 

 Lipid balanites seeds 20.3 

 Delipidated balanites seeds 17.9 

 

2. Phytochemical properties  

Carica papaya and Balanites aegyptiaca’ seeds extracts have 
important polyphenols content and antioxidant activity 
presented in Table II. But flavonoids were not detected. The 
polyphenols content varies from 1256.13±21.09 to 
2315.81±53.52 µg GAE/100 mL for Carica papaya and from 
303.98±0.93 to 948.06±3.23 µg GAE/100 mL for Balanites 
aegyptiaca. Delipidated samples have high content of 
polyphenolic content than lipid ones for both papaya and 
Balanites seeds extracts. The antioxidant activity varies from 
31.76±2.35 to 58.47±4.24 µg AEAC /100 mL for Carica papaya 
seeds and from 29.80±0.32 to 78.44±2.81 µg AEAC /100 mL for 
Balanites aegyptiaca seeds. Delipidated papaya of both 
decoction and infusion presented not antioxidant activity.

  

Table II: Phytochemicals properties (µg GAE /100 mL) and antioxydant activity (µg AEAC /100 mL) 

  Types of extracts 

 
 

Lipid infusion Lipid deccotion Delipidated infusion Delipidated infusion 

C. papaya TPC  1708.82±61.30b 1256.13±21.09c 2262.58±104.69a 2315.81±53.52a 

AA  31.76±2.35d 58.47±4.24bc - - 

B. aegyptiaca TPC  751.29±7.39h 303.98±0.93g 691.61±15.39e 948.06±3.23d 

AA  29.80±0.32e 78.44±2.81a 52.59±3.89c 61.66±2.07b 

The values in the same column with different letters are significantly different ( p-value <0.05, Newman-Keuls test).   
*TPC: Total polyphenolic compounds; AA: Antioxidant activities.  

The Principal component analysis (PCA) showed differences in both polyphenolic content and antioxidant activity according to the 
extraction process. Figure 1 presents the biplot of the PCA. Polyphenolic content and antioxidant activity don’t have the same 
repartition.   

        

a : PCA for polyphenolics content                      b : PCA for antioxidant activities 
CPLI : Lipid papaya infusion ; CPLD : Lipid papaya decoction; CPDI :Delipidated papaya infusion ; CPDD : Delipidated papaya decoction BLI : Lipid 
balanites infusion ; BLD : Lipid balanites decoction; BDI :Delipidated balanites infusion ; BDD : Delipidated balanites decoction  

Figure 1: Principal component analysis of phytochemical content 

3. Antimicrobial activity of Papaya and Balanites seeds 
extract 

Any antibacterial activity was observed with both papaya and 
Balanites seeds aqueous extracts. The antifungal activity varies 
from 14.5±0.5 to 40.5±0.5 mm diameter for papaya seeds and 
16.5±0.5 to 21.0±0.5 mm diameter for Balanites. Mixed 
extraction (Papya and Balanites) has an antifungal activity 
range between 13.0±0.5 and 32.1±0.5 mm. Based on the 
extraction method used, the infusion gave an inhibition 
diameter varying from 14.5±0.5 to 39.5±0.5 mm for papaya 

seeds extracts and from 19.0±0.5 to 21.0±0.5 mm for balanites. 
Concerning decoction, the inhibition diameters vary from 
15.5±0.5 to 39.5±0.5 for papaya and from 16.5±0.5 to 18.5±0.5 
for Balanites. The more sensitive fungal strains to papaya seeds 
extraction are respectively Candida.ssp 27 (39.5±0.5), 
Candida.ssp 103 (39.5±0.5) and Candida.ssp 1166 (39.5±0.5). 
The less sensitive ones are Candida.ssp 001 (14.5±0.5) and 
Candida.ssp 194 (15.5±0.5). The more important antifungal 
activity is obtained with infusion extract. The aquatuous 
extracts presented not an inhibition activity against pathogenic 
bacterial strains.
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 Table III: Antifungal activity of Papaya and balanites seeds extracts 

 Carica papaya Balanites aegyptiaca Mixed solution 

 

CPI 
(100mg/mL) 

CPD 

(100mg/mL) 

BEI 

(150mg/mL) 

BED 

(150mg/mL) 

BIPI 

(125mg/mL) 

PDBD 

(125mg/mL) 

Candida.ssp 103 38.5±0.5 39.5±0.5 - - - - 

Candida.ssp 194 - - 18.0±1.0 15.5±0.5 13.0±0.0 13.5±0.5 

Candida.ssp 1166 39.5±0.5 35.5±0.5 16.0±0.0 - 14.0±0.0 - 

Candida.ssp 27 39.5±0.5 39.5±0.5 15.5±0.5 - - - 

Candida.ssp 001 27.5±0.5 17.5±0.5 21.0±0.0 18.0±1 12.5±0.5 13.5±0.5 

Candida albicans 10231 18.5±0.5 16.5±0.5 16.5±0.5 18.5±0.5 13.0±0.0 14.5±0.5 

Candida.ssp 438 16.5±0.5 - - - 14.0±0.0 15.5±0.5 

PLI : Lipid papaya infusion ; PLD : Lipid papaya decoction; PDI :Delipidated papaya infusion ; PDD : Delipidated papaya decoction BLI : Lipid balanites 
infusion ; BLD : Lipid balanites decoction; BDI :Delipidated balanites infusion ; BDD : Delipidated balanites decoction  

The collected fungi strains were all sensitive to commercial antibiotics including nystatin, fluconazole and clotrimazole. The 
antifungigram is as presented in table IV. On average, nystatin (27,5 mm) is the most effective commercial antibiotics against fungi, 
followed by clotrimazole (24.5mm) and fluconazole (18mm).  

Table IV: Antifungigram of collected fungi’s strains 

Fungi strains Nystatin Fluconazole Clotrimazole 

Candida spp 438 28±0.5 14 25 

Candida spp 103 29±0.5 28 24 

Candida spp 1 26±0.5 25 23 

Candida spp 27 27±0.5 16 26 

Candida spp 194 27±0.5 14 22 

Candida spp 1166 28±0.5 14 27 

Quality evaluation of antibiotics 

 
Nystatin Fluconazol Clotrimazole 

C.Albicans 10231 19/18 20/20 27/27 

 

4. Minimum inhibitory concentrations (MIC)  

The minimum inhibitory concentrations are presented in table 
V. The lowest value of inhibitory concentrations (11.71±0.1 mg. 
mL-1) is obtained with papaya seeds extracts while the highest 
value (100±0.0 mg. mL-1) is obtained with Balanites seeds 
extracts. Both infusion (CPI) and decoction (CPD) extracts of 
papaya seeds have the same minimum inhibitory 
concentrations against Candida.ssp 103, Candida.ssp 1166 and 

Candida.ssp 27. But for Candida.ssp 001 and Candida albicans 
10231, infusion (CPI), is more effective (11.71±0.0 mg. mL-1) 
than decoction (75.0±0.0 mg.mL-1). Balanites seeds decoction 
and infusion extracts have the same inhibitory concentrations 
for Candida.ssp 001 and Candida albicans 10231. But, for 
Candida.ssp 194, infusion extract (BEI) has lower concentration 
value (75.0±0.0) than decoction (100±0.0 mg. mL-1). The 
minimum concentration values of mixed extracts are ranged 
between infusion and decoction.

  

Table V: Minimum inhibitory concentrations of Papaya and Balanites seeds extract 
 

CPI CPD BEI BED BIPI PDBD 

Candida.ssp 103 18.75±0.0 18.75±0.0 - - - - 

Candida.ssp 194 - - 75.0±0.0 100±0.0 18.75±0.0 - 

Candida.ssp 1166 18.75±0.0 18.75±0.0 18.74±0.1 - 75.0±0.0 - 

Candida.ssp 27 11.71±0.1 11.7±0.0 18.75±0.1 - - - 

Candida.ssp 001 11.71±0.0 75.0±0.0 75.0±0.0 75.0±0.0 75.0±0.0 75±0.5 

Candida albicans 10231 11.72±0.2 75.0±0.0 75.0±0.0 75.0±0.0 75.0±0.0 18.75±0.5 

Candida.ssp 438 37.30±0.2 - - - 37.2±0.0 37.2±0.5 

PLI : Lipid papaya infusion ; PLD : Lipid papaya decoction; PDI :Delipidated papaya infusion ; PDD : Delipidated papaya decoction BLI : Lipid balanites 
infusion ; BLD : Lipid balanites decoction; BDI :Delipidated balanites infusion ; BDD : Delipidated balanites decoction  
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5. Minimum fungicidal concentrations (MFCs) 

The minimum fungicidal concentrations (MFCs) are in the same 
order than the minimum inhibitory concentrations (MICs). The 
values are ranged from 23.4±0.0 to 150±0.5 for papaya seeds 

extracts and from 37.2±0.5 to 150±0.0 for Balanites seeds 
extracts as showed in Table VI. The lowest values are mainly 
obtained with infusion extracts while highest values are 
observed with decoction extracts.

 

Table VI: Minimum fungicidal concentrations  

    

 CPI CPD BEI BED BIPI PDBD 

Candida.ssp 103 37.2±0.0 37.2±0.0 - - - - 

Candida.ssp 194 - - 150±0.0 150±0.0 37.2±0.0 150±0.0 

Candida.ssp 1166 37.2±0.0 37.2±0.0 37.2±0.0 - 150±0.0 - 

Candida.ssp 27 23.4±0.1 37.2±0.0 37.2±0.5 - - - 

Candida.ssp 001 23.4±0.0 150±0.5 150±0.5 150±0.0 150±0.0 150±0.0 

Candida albicans 10231 23.4±0.0 150±0.5 150±0.5 150±0.0 150±0.0 100±0.0 

Candida.ssp 438 75.0±0.0 - - - 75.0±0.0 37.2±0.0 

PLI : Lipid papaya infusion ; PLD : Lipid papaya decoction; PDI :Delipidated papaya infusion ; PDD : Delipidated papaya decoction BLI : Lipid balanites 
infusion ; BLD : Lipid balanites decoction; BDI :Delipidated balanites infusion ; BDD : Delipidated balanites decoction  

 

DISCUSSION  

The pholyphenolic content vary from 1256.13±21.09 to 
2315.81±53.52 µg GAE /100 mL for Carica papaya and from 
303.98±0.93 to 948.06±3.23 µg GAE /100 mL for Balanites 
aegyptiaca while the antioxidant activity is ranged between 
31.76±2.35 and 58.47±4.24 µg AEAC/100 mL for Carica papaya 
seeds extract and from 29.80±0.32 to 78.44±2.81 µg AEAC/100 
mL for Balanites aegyptiaca seeds extract. The inhibition 
diameter varies from 14.5±0.5 to 40.5±0.5 mm for papaya seeds 
extracts and 16.5±0.5 to 21.0±0.5 mm for balanites one’s 
without a significative effect of mixture of both extracts. The 
minimum inhibitory concentrations showed little value 
(11.71±0.1 mg. mL-1) with papaya seeds extracts than balanites 
(100±0.0 mg. mL-1). The minimum fungicidal concentrations 
are in the same order that the minimum inhibitory 
concentrations. Both papaya and balanites seeds presented 
neither a flavonoids content nor antibacterial activity. 

The two traditional extraction process used, infusion and 
decoction lead to different phytochemical contents. The 
difference in the content in both polyphenolic and antioxidant 
activity is statistically significative between infusion and 
decoction extracts (Table II). This difference is highlight by the 
principal compound analyses (Figure 1). Infusion’s extracts 
always have the highest values of polyphenolics content and 
antioxidant activity than decoction extracts, be it papaya whole 
seeds or balanites. The exception is observed with delipidated 
seeds extracts. Several studies reported variations in the 
phytochemical compound with different extraction 
techniques27. Some like Acharya et al.28, Gosh et al.29 and 
Ennaifer et al.30 showed a significant difference in 
phytochemicals content between infusion and decoction 
methods used. Acharya et al.28 and Gosh et al.29 found infusion 
extracts more enriched in phytochemicals with high content 
that decoction, which is the same case in this study. But the 
infusion time also have an impact on the phytochemicals 
content as put in evidence by Messaoud et al.31. The extraction 
solvent also has an impact on the phytochemicals content32. It’s 
then necessary to select sweetable extraction method and time 
for an optimal phytochemicals content. Infusion then seemed to 
be more appropriate for papaya and balanites seeds aqueous 
extraction for an high phytochemicals content. But, the 

appropriate infsusion time for both papaya and balanites 
needed to be determinated.  

These two extracts showed interesting antifungal activity but 
none antibacterial activity. There is then a correlation between 
phytochemicals content and the antifungal activity, for a 
difference is still observed between infusion and decoction 
extracts. In general, papaya seeds extracts were more effective 
than balanites. From papaya seeds extracts, the infusion one 
was the most effective, against six of the seven fungal strains 
while papaya seeds decoction extract was effective against five 
fungal strains. Candida.ssp 438 which was sensitive to papaya 
seeds infusion extract was not to the decoction one. Balanites 
infusion extract was effective against five of the seven fungal 
strains when decoction extract was sensitive to only three 
strains. As for the phytochemicals content, mixture did not 
neither amplified nor reduce the antifungal activity of extracts. 
It only allowed to adjust it. Some trains were sensitive to either 
papaya or balanites extracts and others to particular extraction 
way. The highest inhibition diameter (39.5±0.5 mm) is 
obtained with papaya extract on Candida.ssp 27, Candida.ssp 
1166 and Candida.ssp 103. Little inhibition diameters are 
obtained with mixture extracts. Candida.ssp 103 which was 
very sensitive to papaya seeds extract was resistant to all 
balanites seeds extracts, included mixed extracts. And, 
Candida.ssp 194 which is resistant to papaya infusion and 
decoction extracts was sensitive to balanites ones. But, 
Candida.ssp 438, Candida.ssp 1166 and Candida.ssp 27 which 
were sensitive to infusion extrats were not to decoction extrats. 
The inhibition diameter found with these extracts are less than 
those obtained with papaya seeds essential oils33 which was up 
to 60.0±0.0 mm diameter. Previous studies also put in evidence 
antifungal activity of papaya and balanites seeds extracts. 
Masfufatun et al.34 found and anti-Candida albicans activity of 
Carica papaya seeds extracts with 14.5mm as inhibition 
diameter (lower compare to this result) while Varadarajan et 
al.35 found up to 26±1.82 mm of inhibition against Candida 
albicans (higher compare to this result). The nature of the 
solvent used has an impact on the antibacterial and antifungal 
activity36-38. Balanites aegyptiaca seeds extracts also showed 
antifungal activity varying according to the solvent used. Abaka 
et al.39 found 17 ± 0.69 mm of inhibition diameter against 
candida albicans while Khamis et al.15 found up to 29.42 ± 4 mm 
as inhibition diameter.  
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MICs vary from 11.71±0.1 to 75.0±0.0 mg. mL-1 for Carica 
papaya seeds extracts with 11.72±0.2 to 37.30±0.2 mg. mL-1 as 
infusion concentration and 11.71±0.0 to 75.0±0.0 mg. mL-1 for 
decoction extracts. Balanites aegyptiaca’s MICs vary from 
18.74±0.1 to 100±0.0 mg. mL-1 with 18.74±0.1 to 75.0±0.0 mg. 
mL-1 as infusion MICs and from 75.0±0.0 to 100±0.0 mg. mL-1 
for decoction one.  Mixture extracts presented intermediaire 
values, varying from 18.75±0.0 to 75.0±0.0 mg. mL-1 (Table IV). 
MFCs varie from 23.4±0.0 to 150±0.0 mg. mL-1 (Table V) in the 
same order than MICs. The lower values of inhibition 
concentrations are obtained with Carica papaya infusion 
extract. Mixture helps to balance specific activity of both two 
plants seeds extracts and was expected to cover more fungal 
species. The mixture effect may be more effective with high 
extract volume or more concentration of Carica papaya extract 
than Balanites aegyptiaca. Based on these results, Carica 
papaya seeds infusion extract is the most effective extract. 
Previous results of Abaka et al.39 showed MICs values against 
Candida albicans, varying between 6.25 and 12.5 mg/mL using 
respectively n-hexan and methanol as solvent.    Masfufatun et 
al.34 found 15% as MICs against Candida albicans. Based on 
these results, Carica papaya seeds infusion extract is the most 
indicated extract with need to determine the appropriate 
infusion time for optimal antifungal activity. 

CONCLUSION 

This study reveals that aqueous seeds extracts of C. papaya and 
B. aegyptiaca contain an appreciable phytochemical content 
and a potential activity related to medicinal properties. All 
extracts showed an antifungal activity against clinical Candida 
ssp, and Candida albicans strains. But flavonoids and 
antibacterial activity were not recorded.  Infusion reveals itself 
to be the sweetable aqueous extraction. The aqueous 
extractions techniques had an impact on both phytochemicals 
content and antifungal activity. Papaya and balanites seeds 
demonstrate themselves as potential promoting traditional 
improved medicine against pathogenic fungi, with infusion as 
the appropriate aqueous extraction. 
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