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Introduction  

The problem of malnutrition in under developed world like 

Nigeria is very challenging due to the socio-economic status of 

the populace. Colocynthis citrullus „melon‟, a member of the 

Cucurbitaceae family is a common oil seed in Nigeria; with  its 

seed rich in proteins and oil. There is wide use of Colocynthis 

citrullus in food (soups), as thickening and gelling agent 

(Onyeike et al., 1995; Aviara and Ajibola, 2002). Sesanum 

indicum a member of the Tubiflorae order and Pedaliaceae 

family is one of the most popular oil crops in the world with 

high content of protein and fats thus highly nutritive; sesame 

have also being reported to have anti-oxidant activities. Various 

countries grow this crop among which is Nigeria. Sesame has 

various uses which include industrial applications such as 

pharmaceuticals, energy / biofuel (biodiesel) cosmetics, 

perfumery, soaps, paints and insecticides (Fariku et al., 2007; 

Kanu, 2011; Latif and Anwar, 2011; Uzun et al., 2008). 

Similarly, the biodiesel potentials of Colocynthis citrullus has 

also been reported owing to its desired characteristics as a 

biodiesel source (Giwa et al., 2010). Vegetable „plant‟ proteins 

are being considered as alternatives to animal proteins. A lot of 

legumes and oil seed crops like melon and sesame have this 

potential (Moure et al., 2006). Thus, the determination of 

nutritional status of food is very important due to the food 

security and malnutrition issues. 

The significant role played by mineral elements in various 

physiological and biochemical activities has been reviewed 

elsewhere. Iron is an essential constituent of haemoglobin and 

cytochromes. Calcium is a key component of bones and teeth; 

phosphorus is also a major constituent of bones, teeth and ATP. 

Sodium and potassium have homeostatic roles to regulate the 

internal environment. Magnesium, zinc, copper, and iron serve 

as cofactors of various enzymes; magnesium is a cofactor in 

carboxylases, oxdases and kinases. Copper is a cofactor in 

enzymes such as cytochrme C oxidases, catalases among others. 

Chromium may be required to maintain glucose balance in 

organisms.  Zinc is a cofactor for dehydrogenases, phosphatases, 

superoxide dismutase, reductase and polymerases (DNA and 

RNA polymerases) (Soetan et al., 2010). Cadmium and lead are 

toxic heavy metals of great concern; cadmium is known to 

inhibit antioxidant enzymes and may lead to oxidative stress. Its 

toxicity affects liver, kidney, testis, heart, bone, eye and brain 

while lead is a known environment pollutant that is toxic with 

potential for carcinogenicity (Soetan et al., 2010). 

The two oil seeds Colocynthis citrullus and Sesanum 

indicum are very popular and used by the people of Nasarawa 

State and Nigeria in general daily as food. Thus, this study was 

carried out to determine the nutritional and mineral composition 

of Colocynthis citrullus and Sesanum indicum indigenous to 

Nasarawa State, Nigeria. 

Materials and methods 

Sample Collection and Preparation 

Colocynthis citrullus and Sesanum indicum seeds used for 

this study were obtained from Anagba farm in Obi Local 

Government Area of Nasarawa State, Nigeria. The seeds were 

washed to remove sand and other dirts; and were then dried in 

room temperature for two days. The samples were milled to 

constant weight in an oven at 700C, ground powdered samples 

were stored in an air-tight container and stored in desiccators 

prior to analysis. 

Proximate analysis  

The AOAC (1990) method was used for the determination 

of moisture content of the seed flours. In brief, 2g each of the 

powdered samples were weighed and used. Ash content was 

determined according AOAC (1990) method in a muffle furnace 

at 5600C to burn off all the organic matter. The fat content of  

the seed flours of the samples was determined using soxhlet 

extractor as reported by Makni et al., (2010). Kjeldahl method as 

described by Makni et al., (2010) was used to determine the 

protein content of the samples. 
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in Nigeria, particularly in Nasarawa State. The Na, K, Ca, Mg, P, Zn, Fe, Cr, Cd, Pb and Cu 

contents of the two samples were also determined. High contents of carbohydrate, proteins 

and fat of 11.89, 27.67, and 52.48%; and 12.58, 24.92 and 49.44% were found in 

Colocynthis citrullus and Sesanum indicum respectively. The mineral contents of the two 

seeds showed a relatively high content of some of the minerals.  
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The percentage nitrogen was converted to percentage 

protein using the conversion factor of 6.25. The fibre content 

was determined according to the AOAC (1990) method. The 

carbohydrate was evaluated as described by Makni et al., (1990) 

by difference (100 – crude fibre + crude protein + crude fat + 

ash content + moisture content) %. The energy content was 

calculated as described by Kanu et al., (2009); using Calculated 

metabolisable energy (kJ/100g) = protein x 17 + fat x 37 + 

carbohydrate x 17. 

Mineral analysis  

The AOAC method (1990) was used to determine the metal 

content of the samples using controlled atomic absorption 

spectrophotometer (AAS) Solar969. Potassium and sodium were 

analyzed using the flame photometer (Model 405, Corning, UK). 

Results and Discussion 

The results of the nutritional and mineral compositions of 

the Colocynthis citrillus and Sesamum indicum are presented in 

the two tables 1 and 2 below respectively.  

The value of moisture content of Colocynthis citrullus 

obtained in this work is in agreement with that reported by 

Aviara and Ajibo (2002); and Onyeike et al. (1995). The crude 

fat content of the seeds analysed in this work is also consistent 

with the report of Onyeike et al., (1995) and Uruakpa and Aluko 

(2004) which reported the fat content of melon to be 53.23% and 

52% of the total. Crude protein value of the melon seeds 

analysed in this work of 27.67% is in close agreement with that 

reported by Onyeike et al., (1995) of 26.3%; and Aviara and 

Ajibola (2002); Uruapka and Aluko (2004) of 28.4%. Our 

present work obtained the carbohydrate content of the melon 

seeds to be 11.89% which is close to that obtained by Onyeike et 

al., (1995) of 10.7%. The energy value obtained of 2614 kJ/100g 

(624.4 kCal/100g) is in agreement with that reported by Onyeike 

et al., (1995) of 523.83 and 632.43 kCal/100g for raw and heat-

processed melons respectively. The crude fibre and ash content 

of the Colocynthis citrullus seeds of 2.3 and 2.29% respectively 

is consistent with the report of Badifu, (2001) of 2 and 3% for 

crude fibre and ash content respectively. The fibre content 

obtained for Colocynthis citrullus in our work is in agreement 

with the report of Uruakpa and Aluko, (2004). 

The moisture and fat contents of Sesame from Obi in 

Nasarawa State, Nigeria of 5.6 and 49.44% respectively is 

consistent with results of Makni et al. (2010) of 5.48 and 

45.22% respectively. High moisture content in food may 

promote microbial activities which lead to spoilage. The value 

of crude fat content and protein content of the Sesame seeds 

analysed in this work of 49.44 and 24.92% respectively are in 

close agreement with that reported by Latif and Anwar (2011) of 

50.2 and 29.4% for fat and protein content of S. Indicum 

respectively. The crude fat value is also consistent that reported 

by Egbekun and Ehieze (1997); and Kanu, (2011) of 48.2 and 

48.4% respectively. This is also close to fat content of 55.4% 

reported by Uzun et al. (2008); the protein content is also 

consistent with the report of Elleuch et al. (2009) of 25.77%. 

The value of ash content of our sample of 3.99% is consistent 

with 4.68% and 2.96% as reported by Elleuch et al. (2007) and 

Lopez et al. (2003) respectively. The protein content of the 

Sesame seeds obtained in the present work of 24.92% is in 

agreement with the report of Elleuch et al. (2009) of 25.77%. 

This is also consistent with that reported by Hahm et al. (2009) 

of 24.58 – 25.22%. The value of crude fibre obtained in our 

present work of 4.03% is also close to that of fibre in Sesame 

seeds of 3.6% (Egbekun and Ehieze, 1997) and 5.37% (Elleuch 

et al., 2009). The carbohydrate content of the sample calculated 

by difference is in agreement with that reported by Egbekun and 

Ehieze (1997); and Kanu, (2011). The energy value of our 

sesame extract is 1477.98 kJ/100g which is close to that reported 

by Ogungbele et al., (2005). Various researches have shown the 

nutritional composition of sesame seed to be; oil (44–58%), 

protein (18–25%), carbohydrate content of approximately 13.5% 

and ash value of 5% (Elleuch et al., 2007). This is consistent 

with our findings that are shown in table 1.0 and discussed 

above. 

There are lots of variation on the mineral content of 

Colocynthis citrillus and Sesamum indicum reported to date. The 

values of calcium, zinc and copper 211, 8.0 and 2.0 mg/100g 

respectively obtained for Colocynthis citrullus are in agreement 

with the report of El-Adawy and Taha (2001) of 150, 10.6 and 

2.1 mg/100g for calcium, zinc and copper respectively. 

The compositions of Na, K, Ca, Mg, Zn, Fe and Pb in our 

sample (Colocynthis citrullus) are high compared to what has 

been reported by Akpambang et al. (2008). The levels of 

sodium, phosphorus, magnesium, iron, calcium and copper 

obtained in our work for Colocynthis citrullus is comparable to 

that reported by Sadou et al. (2007) of 11.9±5.3, 30±4.2, 

210±47, 11.6±8.4, 569±196 and 5.1±1.7 mf/100g for Na, P, Mg, 

Fe, Ca and Cu respectively. The iron and copper content of 

melon analysed by us is close to that reported by Milovanović 

and Pićurić-Jovanović (2005) of 4.2 and 1.8 mg/100g for Fe and 

Cu respectively. 

The sodium content of S. indicum of 16.0mg/100g is 

comparable with 15.28mg/100g and 16.4mg/100g reported by 

Elleuch et al., (2009): and Makni et al., (2010). The values of 

zinc, iron and copper of 3.0, 8.0, and 1.0 mg/100g respectively 

obtained for sesame in our work is consistent with that reported 

by Hahm et al., (2009) of 2.72, 6.19 and 0.98 mg/100g for zinc, 

iron and copper respectively. The copper content of the sesame 

seeds analysed in the present work of 1.0mg/100g is also 

comparable with the report of Elleuch et al., (2010) of 2.15 

mg/100g The phosphorus content of our sesame of 10.0mg 

/100g is close to that reported by Kanu (2011) of 15.8 and 13.4 

mg/100g. The iron content in our Sesame sample is comparable 

to the report of Bamigboye et al. (2010) of 4.46 and 3.08 

mg/100g for whole and dehulled sesame seeds respectively. 

Conclusion 

The analysis on the two samples Colocynthis citrullus and 

Sesanum indicum carried out in our present work implies that 

they have good nutritional values due to the high content of the 

major nutrients, carbohydrate, proteins and lipids. We found that 

the Colocynthis citrullus analysed in our work has higher 

protein, fat content and energy values than Sesanum indicum. 

Our analysis also indicated that both Colocynthis citrullus and 

Sesanum indicum are good sources of the micronutrients that are 

required for biochemical and physiological processes in the 

living system. 
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Table 1.0: composition of Colocynthis citrillus and Sesamum indicum seed flours 
Parameter (%) Colocynthis citrullus Sesanum indicum 

Moisture Content  3.37 ± 0.3 5.6 ± 0.24 

Crude Fibre 2.3 ± 0.2 4.03 ± 1.0 

Crude Fat  52.48 ± 1.84 49.44 ± 0.24 

Crude Protein 27.67 ± 0.3 24.92 ± 0.44 

Ash Content  2.29 ± 0.2 3.89 ± 0.14 

Carbohydrate 11.89 ± 2.35 12.58 ± 0.35 

Energy (kJ/100g) 2614.28 1477.98 

 Values = mean ± standard deviation 
 

Table 2.0: Mineral content (mg/100g) of Colocynthis citrillus and Sesamum indicum seeds 
Mineral Element  Colocynthis citrullus Sesanum indicum  

Na 13.0 16.0 

K 12.0 7.0 

Ca 211.0 171.0 

Mg 110.0 81.0 
P 16.0 10.0 

Zn 8.0 3.0 

Fe 4.0 8.0 

Cr ND 1.0 

Cd ND ND 

Pb ND ND 

Cu 2.0 1.0 

Na / K 1.1 2.3 

Ca / P 13.2 17.1 

ND: not detected 

 


