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Abstract 
Momordica charantia (Cucurbitaceae), is a plant commonly used in tradi-
tional medicine in Senegal whose fruits are weakly consumed by the popula-
tion. However, no data exists on the nutritional intake of the latter. This work 
aims to determine the physicochemical and biochemical characteristics of the 
pulp of Momordica charantia. The study focused on two lots of fruits from 
two geographically different regions of Senegal (Dakar and Fatick). The bio-
chemical analyses of the pulp showed average values of protein from 2.39 ± 
0.01 g/100 g to 3.19 ± 0.01 g/100 g; reducing sugar from 4.22 ± 0.10 g/100 g to 
3.55 ± 0.10 g/100 g; totals sugar from 4.43 ± 0.02 g/100 g to 3.38 ± 0.58 g/100 
g. The average contents of polyphenol and flavonoids were respectively from 
1.91 ± 0.04 g/100 g to 1.04 ± 0.09 g/100 g and 32.59 ± 0.04 mg/100 g and 
20.75 ± 1.19 mg/100 g. According to these results, the fruit of M. charantia 
may be considered as rich in antioxidant. At the opposite, it is very weak in 
mineral elements, such as calcium and potassium (1.01 mg/100 g; 3.38 
mg/100 g). Meanwhile, the seeds content 24% of lipids. Thus, investigations 
should be done on its biological proprieties, physical and biochemical com-
ponents. 
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1. Introduction 

The specie belonging to the Cucurbitaceae family, is commonly called gourd or 
“bitter gourd”, linked to bitter compounds contained in all parts of the plant in-
cluding the fruit [1]. Momordica charantia is widely cultivated in the tropical 
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and subtropical regions of the world, such as India, Malaysia, China, Thailand, 
Japan, and Senegal [2] [3] [4]. The fruit of M. charantia is oblong or base with 
buds and resembles a small cucumber that has been used for nutritional and 
medicinal purposes [1] [5]. The young fruit is emerald green which becomes 
orange when ripe [5], while the flesh becomes scarlet white during maturation. 
Immature fruit is commonly used as a vegetable and is a good source of vitamin 
C, vitamin A, calcium (38 to 41 mg), potassium (20 to 37 mg) and phosphorus 
(191 to 407 mg) [3] [5]. However, there is no data on the nutritional value of the 
ripe fruit. In some countries of West Africa, the fruit is also consumed as sup-
plementary or emergency food [6]. Recent studies have proven the medicinal 
properties of fruits and seeds as anti-HIV, anti-ulcer, anti-inflammatory [7], an-
ti-leukemic, anti-microbial, anti-tumor [8] and anti-diabetic [9] [10]. Many of 
these traditional plants are used without any attention to their nutritional values 
[11]. This work aims to characterize the pulp of M. charantia ripe fruit grown in 
Senegal in order to appreciate its potential nutritional components. 

2. Material and Methods 
2.1. Raw Materials 

Our study focused on two samples of Momordica charantia fruit harvested in 
2018 at two sites of Senegal. The first comes from Fatick (middle region) and the 
second from Dakar (western region called Niayes) (Figure 1). These two regions 
were chosen according to previous informations on ethnobotanical studies 
showing that Momordica is well known and used in those areas of Senegal. On 
the other land, pedoclimatic conditions of these regions are different. The se-
lected sample represents the whole population. Indeed, it is a descriptive 
cross-sectional study carried out in these two regions of Senegal since November 
2017 through an ethnobotanical survey in these regions. The collected masses 
represented 1 kg for the physicochemical and biochemical analyzes of the pulp. 
The different parts of the fruit are summarized in Figure 2 with a) the whole 
fruit, b) the fruit which opens in three valves, leaving the pulp and the seeds 
bare, and c) the pulp separated from the seeds. 

2.2. Physicochemical and Biochemical Analyzes 

The proportions of the various constituents of the fruit (pulp, seeds, and peri-
carp) were determined by weighing. For each sample, the mass measurements 
were carried out five times on 100 g of fruit. Soluble solids were measured (brix 
degree) using a digital hand refractometer (ATAGO Pocket PAL-α, Japan). Tri-
als were repeated three (3) times for each lot. The pH, titratable acidity, soluble 
solids content, reducing sugars and total sugars were evaluated according to 
AFNOR’s methods standard (NF V76-122) [12]. The total polyphenols were 
characterized by UV/visible spectrophotometry according to the method of 
Georgé [13]. The browning index was determined by the L*a*b system [14] us-
ing a laboratory colorimeter. Total minerals were carried out according to the  
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Figure 1. Sample collection regions (Dakar and Fatick). 
 

 
Figure 2. Momordica charantia: fruit (a), open fruit (b), pulp (c). 
 
procedure standard AFNOR (NF V76-122, 1994) [12]. The nitrogen determina-
tion was carried out according to the Kjeldhal method (standard NF 03-050) and 
the proteins were calculated with a coefficient of 5.7. 

2.3. Statistical Analyzes 

The one-way analysis of variance (ANOVA) tests used in this research work was 
performed with the STATISTICA 7.1 software. The objective is to compare the 
significance of the analytical results of the samples for each parameter. Statistical 
differences with a probability value less than 0.05 (P < 0.05) are considered sig-
nificant. 

3. Results and Discussion 
3.1. Proportions of the Constituents of the Fruit 

Samples have a similar percentage of pulp and seed mass compared to whole 
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fruit (Figure 3). However, the mass of pulp (11.24%) is relatively smaller than 
the seeds one (13%). 

3.2. Physicochemical and Biochemical Characterizations 

The results of physicochemical, biochemical and nutritional characterizations 
obtained on the pulp are presented in Table 1 and Table 2. The pulp of the fruit 
of M. charantia is weakly acidic with a pH of around 5. This corresponds to a 
maximum titratable acidity of 2.67 mEq/100 g. The reducing and total sugar 
contents of the Dakar and Fatick samples are respectively 4.22 ± 0.01 g /100 g 
and 3.55 ± 0.01 g /100 g and 4.43 ± 0.02 g /100 g and 3.38 ± 0.58 g /100 g. The 
concentrations of polyphenols and flavonoids are respectively 1.91 ± 0.04 g /100 
g and 20.75 ± 0.04 mg catechin/100 g for Dakar’s samples; 1.04 ± 0.09 g /100 g 
and 32.59 ± 1.19 mg catechin/100 g for Fatick’s samples. Both samples show sig-
nificant differences for all parameters except pH, acidity and brown index. 

The pulp is not acidulous which is confirmed by a high pH. These results are 
consistent with those found in Mexico by Jacobo-Valenzuela et al., (2011) [15] 
on 95 bitter squash belonging to the cucurbitaceous family where the pH varies 
between 4.27 and 5.89. This is in agreement with the results obtained by Kone et 
al., (2018) [16] (pH = 5.11) on the pulp of black plum fruit. The results of 
ANOVA showed that pH, acidity, edible proportion and brown index did not 
vary despite the various provenances of the samples. However, it is well known 
that pedoclimatic conditions, the stage of maturity of the fruit at harvest and the 
storage conditions of the pulp, might influence the physicochemical parameters. 

The soluble solids content of the fruits represents the soluble compounds in 
water: sugars, acids, vitamin C, amino acids, etc. This is an important qualitative 
characteristic for post-harvest screening of certain fruits. As the sugar content 
generally increases as the fruit matures, the soluble sugar content is an index of 
ripeness. We obtained 6.6 g/100 g, a low value compared to the black plum 
(18.83 ± 0.11 g/100 g) found by Kone et al., (2018) [16]. 

For total sugars (ST) and reducing sugars, there is a significant variation in the 
level of sugars from one region to another (4.43 g/100 g and 3.38 g/100 g) and 
(4.22 g/100 g and 3.55 g/100 g). These values are higher than those found by 
Koné on black plum pulp in Ivory Coast (11.60 mg 100 g and 34.67 mg/100 g) 
 

 
Figure 3. Ratio of different parts of M. charantia fruits. 
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Table 1. Physicochemical and biochemical characteristics of M. charantia pulp. 

Settings Dakar Fatick 

Fruit pulp (g) 11.29 ± 2.17a 11.34 ± 3.05a 

pH 5.85 ± 0.04a 5.92 ± 0.01a 

Titratable acidity (mEq/100 g) 2.67 ± 0.24a 2.43 ± 0.49a 

Soluble dry extract (g/100 g) 6.6 ± 0.01ª 6.6 ± 0.01ª 

Brown index 189.42 ± 25.27a 198.17 ± 0.71a 

Protein (g/100 g) 2.39 ± 0.01a 3.19 ± 0.01b 

Reducing sugars (g/100 g) 4.22 ± 0.01a 3.55 ± 0.01b 

Total sugars (g/100 g) 4.43 ± 0.02a 3.38 ± 0.58b 

polyphenols (gallic acid g/100 g) 1.91 ± 0.04a 1.04 ± 0.09b 

Flavonoids (catechin mg/100 g) 20.75 ± 0.04a 32.59 ± 1.19b 

Nb: a, b: for the same type of samples with the same column, the means of the values followed by a differ-
ent letter are significantly different for a threshold of P < 5%. 

 
Table 2. Mineral elements of M. charantia pulp. 

Mineral elements (mg/100 g) Dakar Fatick 

Sodium 0.32 ± 0.01 0.33 ± 0.01 

Potassium 3.38 ± 0.01 4.57 ± 0.01 

Magnésium 0.27 ± 0.01 0.50 ± 0.01 

Calcium 1.01 ± 0.01 1.80 ± 0.01 

 
[16]. The fruits from Dakar are the richest in sugar than those of Fatick. Howev-
er, the total and reducing sugar content of M. charantia fruits remains lower 
than that of jujube (Zizyphus mauritiana Lam) (7.4 g/100 g and 23.6 g/100 g) in 
Senegal [17]. The total polyphenol content is 1.91 ± 0.04 mg∙Eq∙AG/100 g for 
Dakar fruits, 1.04 ± 0.09 g/100 g for Fatick fruits. Statistical analysis shows that 
these values are significantly different. These values are low compared to those 
found by Cisse et al., on Adansonia pulp [18] (329 mg/100 g) and Koné on black 
plum fruit pulp (193.33 ± 0.03 mg∙Eq∙AG/100 g) [16]. 

These polyphenols act as antioxidants in different ways by inhibiting cell po-
tential and lipid degradation generated by free radicals [19]. Polyphenols also 
protect against degenerative diseases, certain cancers and cardiovascular diseases 
[20]. The total flavonoid values are statistically different for all regions studied 
with 20.75 ± 0.04 catechin mg/100 g for Dakar and 32.59 ± 1.19 catechin mg/100 
g for fatick. This concentration is an asset to health as the flavonoids, protect the 
blood vessels from damage related to cholesterol [21]. Flavonoids also are en-
dowed with hypoglycemic and antidiabetic properties according to [22]. In addi-
tion, several studies have shown that the consumption of flavonoid-rich foods is 
inversely correlated with the risk of developing cardiovascular diseases [23]. 
Therefore regular consumption of the pulp of M. charantia could help to avoid 
disorders related to oxidative stress such as degenerative diseases. The results of 
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the mineral elements are summarized in Table 2. The latter are present in ap-
preciable quantities with contents of potassium (3.38 ± 0.01 mg/100 g and 4.57 ± 
0.01 mg/100 g) and calcium (1.01 ± 0.01 mg/100 g and 1.80 ± 0.01 mg/100 g) 
(Table 2). The results of this study indicate that potassium and calcium values 
are lower than those found by Mohammed et al., (2014) [24] in Nigeria on Cu-
curbita Maxima pulp (184.34 ± 1.24 and 27.63 ± 0.09). It has been reported that 
high levels of potassium in the body increase the use of iron [25] and are benefi-
cial for people taking diuretics to control hypertension and suffer from excessive 
body fluid excretion [26]. Calcium is a constituent of bones and helps the body 
to contract properly, blood clots and nerves to transmit messages [27]. The cal-
cium values of this plant are below the Food Reference Intensity (FRI) of 1000 
mg/day for women 19 years of age at menopause and men 65 years of age. [28]. 
The potassium content of the pulp is 3.38 ± 0.01 mg/100 g and 4.57 ± 0.01 
mg/100 g. It is the most abundant mineral as in baobab pulp and most plants 
[18]. These neglected fruits of M. charantia seem to present no famous prox-
imate components interests. 

4. Conclusion 

This study showed a strong variation in the biochemical, mineral and nutritional 
characteristics of these different samples of M. charantia. The pulp of M. cha-
rantia presents a nutritional interest according to polyphenols contents. Howev-
er, the pulp remains poor in either major components or nutrients, but the seed 
should lead researches on the quality of its oil. 
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