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 Papaya (Carica papaya) is a common tropical fruit used for nutrition as well as medicinal 

purposes. Apart from fruit, seed, latex and other plant parts of papaya tree have been 
shown to have medicinal properties. Since, no systematic study has been performed on 
nutritional analysis of papaya (Carica papaya L. var solo 8) peels. In this study, the 
proximate composition, mineral element profile and phytochemical composition of 
papaya (Carica papaya L. var solo 8) peels were investigated. The peels were harvested 
fresh, dried in an oven at 45°C for 48 hours, ground and analyzed according to standard 
procedures. Proximate analysis showed high level of proteins (11.67 ± 0.04 %), crude 
fibre (32.51 ± 0.03 %), carbohydrate (47.33 ± 0.08 %), ash (5.98 ± 0.03 %) 0.03 %) and 

fat (2.51 ± 0.13 %). Mineral analysis indicated the papaya (Carica papaya L. var solo 8) 
peels were specifically rich in potassium and phosphorus. Potassium was found to be the 
most abundant mineral present in the peels (516.33 ± 0.82 mg/100g). Phytochemical 
composition showed high level of total phenolic (65.48 ± 0.39 mg (GAE)/100 g DW), 
flavonoids (5.58 ± 0.83 mg (QE)/100 g DW) and tannins (10.51 ± 0.93 mg (TAE)/100 g 
DW). The methanolic extracts of the papaya (Carica papaya L. var solo 8) peels 
exhibited the high DPPH radical scavenging activities (81.89 ± 0.14 %).These data 
indicated that this papaya (Carica papaya L. var solo 8) peels could constitute a potential 

good source of natural antioxidant for local population. 
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Introduction 

In recent years, the role and beneficial effects of many 

phytonutrients from plant sources such as fruits and 

vegetables had attracted much attention from food 

scientists as well as the public. These phytochemicals are 

natural antioxidant which frequently promoted due to the 

concerns regarding toxicity of the synthetic ones. Apart 

from free radical scavenging activity, antioxidants found 

from most of the plants possess antibacterial, antiviral, 

antimetastasis activity, antiulcer activity, antimutagenic, 
antiallergic and anticarciogenicity (Moure et al., 2001). 

Increasing numbers of studies on residual sources in 

replacing synthetic antioxidants with the natural ones are 

due to the augmented recycling interest of the agro-food 

industry. These are playing an important role in 

improving the complete utilization of the residual sources. 

The wastes or by-products from food processing such as 

seed and peel of some fruits contain higher source of 

potential antioxidant activities than that the edible portion 

(Okonogi et al., 2007). 

Carica papaya L. belongs to the family of Caricaceae. 

It is an herbaceous plant that grows in tropical and 

subtropical countries (Da Silva et al., 2007). Nutritionally, 

the major components of papaya fruit pulp dry matter are 

carbohydrates. At the early stage of fruit development, 

glucose is the main sugar but the sucrose content 

increases during ripening and can reach up to 80% of the 

total sugars. The edible portion of the ripe papaya fruit 

contains both macro and micro minerals and these are Na, 
K, Ca, Mg, P, Fe, Cu, Zn and Mn. Carica papaya is a 

source of carotenoids, vitamin C, thiamine, riboflavin, 

niacin, vitamin B6 and vitamin K (Bari et al., 2006). Ripe 

papaya is most commonly consumed as fresh fruit 

whereas green papaya as vegetable usually after cooking 

or boiling (Anuar et al., 2008). 
Papaya, as a tropical fruit, was traditionally used as 

therapeutic remedy due to its medicinal properties. The 
fruit is rich in phytochemicals, especially carotenoids and 
polyphenols (Sancho et al., 2011). Papaya is also known 
to be a thirst quencher by people living in tropical 
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countries. Besides its juicy pulp, the peel and seeds of 
papaya are valuable too. Papaya seeds were known to 
give several health benefits (Adebiyi et al., 2003; Thomás 
et al., 2009). In some of the poor countries in tropical 
region, papaya peel is used for cooking as one of the 
dishes. The increase in processing of papaya pulp 
necessitates the determination of the potential of papaya 
peel utilization in human and /or animal diets. Therefore, 
the aim of this study was to determine the proximate 
constituent and phytochemicals that are present in papaya 
(Carica papaya L. var solo 8) peel flour. This will help in 
determining of its medicinal and nutritional values which 
may be useful in pharmaceutical and food industries. 

 

Materials and Methods 
 
Collection of Fruit And Sampling  
The papayas (Carica papaya L. var solo 8) were 

harvested from a farm near Thomasset (Azaguié), a 
village located at about 50 km north of Felix Houphouet 
Boigny Airport, Abidjan, Cote d’Ivoire. The fruit were 
transported directly to the Biocatalysis and Bioprocessing 
laboratory of Nangui Abrogoua University (Côte 
d’Ivoire). They were selected according to the mature 
stage (1/8 fruit with yellow skin) proposed by N'da et al. 
(2008), average size, and absence of defects. The selected 
fruits were washed thoroughly to free from mud, ferns 
and other extraneous material, dried on blotting paper. 
They were then manually peeled; the peels were cut and 
washed with running water to remove mucilage. After 
washing, they were dried in an oven at 45°C for 48 hours. 
The dried samples were mechanically milled into powder 
with flat-hammer grinding mill and sifted through a 60-
mesh screen and then stored in airtight containers for 
analysis (AOAC, 1995). 

 
Proximate Composition Analysis 
Dry matters were determined by drying in an oven at 

105ºC during 24 h to constant weight (AOAC, 1990). 
Crude protein was calculated from nitrogen (N x 6.25) 
obtained using the Kjeldahl method by AOAC (1990). 
Crude fat was determined by continuous extraction in a 
Soxhlet apparatus for 8 h using hexane as solvent 
(AOAC, 1990). Total carbohydrates were calculated by 
difference. Total ash was determined by incinerating in a 
furnace at 550ºC (AOAC, 1990). Method described by 
Dubois et al. (1956) was used to determine total sugars 
while reducing sugars were analyzed according to the 
method of Bernfeld (1955) using 3.5 dinitrosalycilic acids 
(DNS). The crude fibre contents were determined 
according to standard method (AOAC, 1990).  

 
Minerals Analysis 
Minerals were determined employing AOAC (1990) 

method. Flour was digested with a mixture of 
concentrated nitric acid (14.44 mol/L), sulfuric acid 
(18.01 mol/L) and perchloric acid (11.80 mol/L) and 
analyzed using an atomic absorption spectrophotometer. 
The total phosphorus was determined as orthophosphate 
by the ascorbic acid method after acid digestion and 
neutralization using phenolphthalein indicator and 
combined reagent (APHA, 1995). 

Phytochemical Composition 

Extraction of phenolic compounds: Extraction of 

phenolic compounds were determined employing 

Singleton et al. (1999) method. A sample (10 g) of fine-

dried papayas peels flour was extracted by stirring with 

50 ml of methanol 80% (v/v) at 25°C for 24 hours and 

filtered through Whatman no 4 paper. The residue was 

then extracted with two additional 50 ml portions of 

methanol. The combined methanolic extracts were 
evaporated at 35°C (rotary evaporator HEILDOLPH 

Laborata 4003 Control, Schwabach, Germany) until 25 

ml, prior to phenolic compound contents determination. 

Determination of total phenolic compounds content: 

Contents of total phenolic compounds were estimated 

according Folin-Ciocalteu method (Singleton et al., 

1999). A volume of 1 ml of methanolic extract of each 

sample was added to 1 ml of Folin-Ciocalteu’s solution in 

a test tube. After 3 minutes, 1 ml of 20% sodium 

carbonate solution was added to the mixture and adjusted 

to 10 ml with distilled water. The mixture was allowed to 

stand at room temperature in a dark environment for 30 
min. Absorbance was measured against the blank reagent 

at 725 nm. Gallic acid was used for the calibration curve 

with a concentration range of 50-1000 μg/ml. Results 

were expressed as mg gallic acid equivalent (GAE)/100g 

DW (Dry Weight).  

Determination of flavonoids: Total flavonoids content 

was determined according method used by Meda et al. 

(2005), but slightly modified. A volume of 0.5 ml of 

methanolic extract of sample was diluted in 0.5 ml of 

distilled water. Then, 0.5 ml of aluminium chloride 10 % 

(P/V) and the same volume of sodium acetate 1M were 
added. Finally, 2 ml of distilled water was added and 

absorption reading at 415 nm was carried out after 30 min 

against a blank sample consisting of a 4 ml methanolic 

extract without aluminum chloride. Quercetin was used 

for the calibration curve with a concentration range of 0-

100 μg/ml. Results were expressed as mg of quercetin 

equivalent (QE)/100g DW.  

Determination of tannins: Tannins content was 

determined using the method described by Bainbridge et 

al. (1996). A volume of 1 ml of each methanolic extract 

was collected and mixed with 5 ml of reaction solution 
[vanillin 0.1mg/ml in sulphuric acid 70 % (V/V)]. The 

mixture was allowed to stand at room temperature in a 

dark environment for 20 min. The absorbance was 

measured at 500 nm against a blank (without extract). 

Tannic acid was used for the calibration curve with a 

concentration range of 0-100 μg/ml. The results were 

expressed as mg of tannic acid equivalents (TAE)/100 g 

DW.  

Estimation of antioxidant activity by DPPH radical 

scavenging: The DPPH scavenging activity was 

determined using the method described by Shimada et al. 

(1992). Each sample of methanolic extract (2.5 ml) was 
mixed with 1 ml of a 3 mM DPPH methanol solution. 

After 30 min incubation at room temperature in the dark, 

the absorbance of the mixture was determined at 517 nm 

against a blank containing methanol without DPPH 

radical. A lower absorbance indicates a higher scavenging 
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activity. Absorbance was converted to the DPPH radical-

scavenging rate according to the equation: 

 

DPPH radical scavenging rate (%) = [(Acontrol-

Asample)/Acontrol] x100. 

 

Statistical Analysis 

All chemical analyses and assays were performed in 

triplicate, unless otherwise indicated. Results were 
expressed as mean values �± standard deviation (SD). 

Analysis of variance (ANOVA) followed by Duncan’s 

test was performed to test for differences between means 

by employing Kyplot (version 2.0 beta 15, c1997-2001, 

Koichi Yoshioka) statistical software.  

 

Results and discussion 

 

Proximate composition 

The results of the proximate composition analysis of 

papayas peels were presented in Table 1. The moisture 

content of papaya (Carica papaya L. var solo 8) peel 
flour was 9.82 ± 0.09% DW (Dry Weight). Papaya peel 

flour can be easily stockpiled for a longer period because 

it is resistant to mould growth, as it has a low moisture 

percentage (5–10) (Werthera et al., 2000). 

The carbohydrate content of papaya (Carica papaya 

L. var solo 8) peel flour was 47.33 ± 0.08%.The result 

shows significant amount of carbohydrate in the flour 

from papayas peels and hence they can be utilized as a 

source of carbohydrate. Carbohydrate concentration was 

higher than the flour of peels from two papaya cultivars in 

the studies of Santos et al. (2014).  
Protein content, with its sufficiency in a diet 

indicating its adequacy and quality was 11.67 ± 0.04 % 

DW in the papaya peel flour studied. This result differ 

from those found in papaya peel by Silva et al. (2007), 

who reported values between 6 to 9% in the peel. On the 

other hand, Rinaldi et al. (2010) found higher values for 

Formosa and Papaya peels: 25.35 and 32.5% respectively. 

The proper recycling of papaya peel in the present study 

could lead to many economical protein containing 

products. 

In the present study, the fibre content was 32.51 ± 
0.03% DW. The high content of dietary fiber is 

noteworthy in the papaya (Carica papaya L. var solo 8) 

peel flour. This result show the importance of the peel as 

a source of dietary fiber since, according to ANVISA 

(Agência Nacional de Vigilância Sanitária, 2012), food 

with a content of 6% can be considered high in fiber.  

The ash content was 5.98 ± 0.03% DW. This ash 

content was lower compared to those reported by Santos 

et al. (2014) on two papaya cultivars: Havai (11.85%) and 

Calimosa (11.31%).  

 

Mineral Composition 
The mineral content of papaya (Carica papaya L. var 

solo 8) peel flour was shown in Table 2. The Potassium 

concentration was found the highest (516.33 ± 0.82 

mg/100 g of DW product) as compared to all the other 

minerals content, followed by Phosphorus (221.54 ± 0.85 

mg/100 g of DW product) in the analyzed peel flour. High 

amount of potassium in the body was reported to increase 

iron utilization (Adeyeye, 2002) and beneficial to control 

hypertension through body fluid (Arinathan et al., 2003). 

Godim et al. (2005) analyzed the mineral composition of 

Papaya peels and reported values higher for calcium 

(55.41 mg/100 g), iron (1.41 mg/100 g), sodium (53.24 

mg/100 g) and magnesium (24.52 Magnesium) than those 

found for the papaya (Carica papaya L. var solo 8) peel 
flour. 

 

Table 1 Proximate chemical composition of flours from 

peels of solo papaya 8 (Carica papaya).  

Parameters Values (g/100 g) 

Moisture (%) 9.82 ± 0.09 

Total sugars 1.78 ± 0.63 

Reducing sugars 1.03± 0.42 

Total fiber 32.51 ± 0.03 

Ash 5.98 ± 0.03 

Proteins 11.67 ± 0.04 

Fat 2.51 ± 0.13 

Carbohydrates 47.33 ± 0.08 
Mean ± standard deviation of three determinations. 

 

Table 2 Mineral contents of flours from peels of solo 

papaya 8 (Carica papaya) 

Mineral contents mg/100 g of dry weight product 

Calcium 18.61 ± 0.78 

Phosphorus 221.54 ± 0.85 

Zinc 1.97 ± 0.21 

Potassium 516.33 ± 0.82 

Magnesium 19.11 ± 0.44 

Sodium 9.61 ± 0.73 

Iron 0.65 ± 0.37 
Mean ± standard deviation of three determinations. 

 

Table 3 Phytochemical composition of flours from peels 

of solo papaya 8 (Carica papaya) 

Parameters Values of dry weight product 

Total polyphenols  

(mgGAE/100g DW) 
65.48 ± 0.39 

Antioxidant activity 

(%) 
81.89 ± 0.14 

Flavonoids 

(mgQE/100g DW) 
5.58 ± 0.83 

Tannins 

(mgTAE/100g DW) 
10.51 ± 0.93 

Mean ± standard deviation of three determinations. 

 

Phytochemical Composition 

The total phenolic contents for the investigated papaya 

peel flour were estimated by the Folin-Ciocalteu methods 

using the methanolic extracts are indicated in Table 3. 

The value was 65.48 ± 0.39 mg (GAE) / 100 g DW. In 

order to obtain more information on the nature of 

phenolic compounds, the contents of total flavonoids and 
tannins were also estimated. Total flavonoids contents 

were found to be 5.58 ± 0.83 mg (QE)/100 DW (Table 3). 

However, it is worth noting that flavonoids determination 

is highly selective for flavonoid structure since the 
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isoflavone derivatives give no color with aluminum 

chloride (Balbaa et al., 1974). Regarding tannin contents, 

results indicated content values of 10.51 ± 0.93 mg 

(TAE)/100g DW (Table 3). From these results, it was 

noted that the papaya peel flour had relatively high 

contents of total phenolic compounds; this could be 

attributed in part to the nature of the extraction solvent 

used. Indeed, Ng et al. (2012) reports have indicated that 

methanol is considered to be one of the best solvents for 
extraction of total phenolic compounds in Carica papaya 

peel. This high contents of phenolic compounds found in 

papaya (Carica papaya L. var solo 8) peel flour could 

constitute interesting data for population nutrition since it 

is well-known that these bioactive compounds found in 

human diet act as the antioxidant compounds and play a 

role in stabilizing lipid peroxidation (Yen et al., 1993; 

Gulcin et al., 2003). Regarding flavonoids, they probably 

belong to the most interesting groups of natural phenolic 

compounds. Indeed, flavonoids are recognized to act as an 

antioxidant by breaking the radical chains and more stable 

products in the membranes of liver microsomes (Van 
Acker et al., 1998), and also to play an important role to 

the instinctive protection against oxidative stress 

(Arbaayah and Umi, 2013). 

DPPH is a free radical compound that has been widely 

used to determine the free radical-scavenging ability of 

various samples (Amarowicz et al., 2004). The free 

radical scavenging activity determined by DPPH was 

expressed as the EC50 value (the effective concentration 

of extract required to inhibit 50% of the initial DPPH free 

radical). Results are shown in Table 3. The EC50 value of 

papaya (Carica papaya L. var solo 8) peel flour extract 
was 81.89 ± 0.14%, which was higher than those reported 

by Alothman et al. (2009); Choo and Azis (2010). 

However, this result was consistent with those reported 

Ang et al. (2012). 

 

Conclusion 

 

Based on the above results, it could be concluded that 

the papaya (Carica papaya L. var solo 8) peel flour could 

be used as a potential source for functional food 

ingredients and, in addition, it could be further processed 
into therapeutic functional food products. 
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