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Introduction 

The global overpopulation needs parallel increase in food 

and nutrition sources. Food security becomes vulnerable when 

it is only dependent on a few numbers of traditional crop 

plants and domestic animals. Food and nutrition security need 

to be addressed in the context of biodiversity, an important 

asset to domesticate new crops or improve the quality of 

traditional crop plants. Food biodiversity is defined as the 

diversity of plants, animals and other organisms used for food, 

covering the genetic resources within species, between species 

and provided by ecosystems (Johns and Eyzaguirre, 2007). 

Therefore, not only the quantity and energy contribution of 

foods are important to combat malnutrition but also their 

quality, including macro-and micronutrient content, and 

antioxidant activities. The gap between wild edible fruits and 

cultivated ones is wide and needs to be bridged by shedding 

more light on potential wild food biodiversity (Dhar et al., 

2012). 

Strychnos spinosa locally known as yilanchi by Nupe 

people of Niger State in Nigeria. It is a traditional indigenous 

plant, it is planted as shade tree, and grown up to 25m height 

with a denser down. The bark is smooth and grayish with 

young reddish branches, the leaves are velvety beneath when 

young (Abdullahi et al, 2003). The fruit is short pear shaped 

and can be eaten raw after it has matured or boiled before 

eating. Local indigenous vegetable are found to be good and 

affordable by low income earners in the society (Sara et al, 

2008). 

Materials and Methods 

The fruits of Strychnos Spinosa were collected from 

Zungeru in Niger state. The fruit were separated from the 

seed. The seed were washed with clean water, dry and ground 

into powder form using electric grinder.  

The grinded samples were store in a well labeled air –

tight container at ambient temperature for further analysis. 

Proximate Analysis  

The recommended methods of the Association of Official 

Analytical Chemists, AOAC (2000) were used for the 

determinations of moisture, ash, crude lipid, crude fibre and 

crude protein content. Available carbohydrate was estimated 

(by difference) using method described by James (2001). 

Calorific value (in kcal/100g) was estimated by multiplying 

the percentages of crude protein, crude lipid and available 

carbohydrate by factors of 4, 9 and 4 respectively and the 

product summed up (James, 2001). 

Anti-Nutritional Analysis  

The method reported by Ola and Obah (2000) was used 

for the determination of phytate and total oxalates. Hydrogen 

cyanide (HCN) and nitrate was determined using AOAC, 

(2000) method. The method described by El-Olemy et al. 

(1994) was used for the determination of saponin content. 

Elemental analysis   

The sample (0.5 g each) was put into Kjeldahl digestion 

flask to which 24cm3 of a mixture of concentrated nitric acid 

(HNO3), conc. H2SO4 and 60% HClO4 (9:2:1v/v) was added. 

The flask was allowed to stand over-night to prevent excess 

foaming (Sahrawat et al., 2002). The flask was put on a 

heating block and digested to a clear solution, cooled and the 

content filtered into a 50 cm3 volumetric flask. The solution 

was then diluted to the volume with distilled water. Blank 

solution was prepared in similar manner without sample being 

added. The solution was used for the mineral analysis.  

The mineral contents (calcium, magnesium, iron, zinc, 

copper, manganese and lead) were analysed using AAS. 

Sodium and potassium were analysed using atomic emission 

Spectrometry and phosphorus was determined by 
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ABSTRACT 

The Strychnos spinosa seed were analysed to establish its proximate, minerals and anti-

nutritional compositions using standard analytical methods. The seed, on dry weight 

basis, contains crude protein (6.40%), crude lipid (1.96%), ash (2.30%), available 

carbohydrates (66.86%), calorific value (310.68kcal/100g) and moisture (17.20%). The 

seed is rich in, potassium (1260mg/100g), magnesium (49.00mg/100g), iron 

(1.30mg/100g), sodium (20.60 mg/100g) and phosphorus (69.00mg/100g). Though, the 

seed also has high content of total oxalate (50.30 %) and phytic acid (198.25 mg/100g). 

The levels of various nutrient and mineral elements varied significantly, which indicates 

the potential of the seed to be harnessed for diverse application for value addition as 

health food provided that the anti-nutritional factors are tackled appropriately.  
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Colorimetric using Vanadomolybdate (blue) method (AOAC, 

2000). 

Statistical Analysis  

Data generated in triplicates were expressed as mean ± 

standard deviation using SPSS version 16 statistical packages. 

Results and Discussion 

Table1. Proximate analysis of S. spinosa seed (mg/100g). 

S/N Parameters Value 

1 Ash 2.30±0.11 

2 Crude protein 6.40±0.13 

3 Moisture 17.20±0.62 

4 Crude fat 1.96±0.50 

5 Crude fibre 5.28±0.33 

6 Carbohydrate 66.86±0.48 

7 Calories (Kcal/100g) 310.68±0.70 

Values are mean±SD of three determination 

Table 2. Mineral composition of S. spinosa seed (mg/100g). 

SN Parameters Value 

1 Calcium 43.01±0.21 

2 Potassium 1260.00±0.52 

3 Magnesium 49.00±0.56 

4 Sodium 20.60±0.30 

5 Phosphorus 69.00±0.27 

6 Iron 1.30±0.41 

7 Zinc 1.01±0.26 

8 Manganese 0.98±0.37 

9 copper 0.26±0.19 

Values are mean±SD of three determination  

Table 3. Anti-nutritional composition of S.spinosa seed. 

S/N Parameters Value 

1 Cyanogenic glycoside 0.05 

2 Nitrate 1.06 

3 Oxalate 50.30 

4 Phytate 198.25 

5 saponin 3.70 

The results of the proximate composition content of S. 

spinosa seed investigated are shown in Table 1. The moisture 

content of the seed is 17.20±0.62%. The value reported is low 

compared 71.50±2.10% for Mordii whytii seed reported by 

Adepoju, (2009). Low moisture content results in high shelf 

life during storage (Hassan et al., 2008). Protein deficiency 

may cause growth retardation, muscle wasting, abnormal 

swelling of the belly and collection of fluids in the body 

(Zarkada et al., 1997). The crude protein content of 6.40 ± 

0.13% found in the seed of S. spinosa seed can be compared to 

4.65 ± 0.33% for S. innocua reported by Bello et al. (2008). 

Protein is an important source of amino acids and is required 

for body development and maintenance (Pugalenthi et al., 

2004). The ash content is 0.50±0.11% which is less than 

4.65±0.33g/100g for S. innocua (Bello et al., 2008). The ash 

content is an index of mineral content (Aberoumand and 

Deokule, 2009). This shows that, S. spinosa seed contains low 

levels of minerals. The crude fibre content for the sample was 

5.28±0.33%. It was reported that fibre in the diet reduces 

serum cholesterol level (Abolaji, 2007) and if in very high 

amount absorbs essential trace elements in the gut (Abolaji, 

2007). The crude lipid content of S. spinosa seed was 1.96 ± 

0.50% which is higher than 0.78±0.08% for S. innocua Bello 

et al., 2008. Lipids provide the body with more energy; 

approximately twice that of protein and carbohydrate and 

facilitate intestinal absorption and transportation of fat soluble 

vitamins (Dreon et al., 2005). The available carbohydrate 

content of the sample was 66.86 ± 0.48%, hence is comparable 

to 68.75 ± 0.89% reported for Parkia biglobosa reported by 

Bello et al., (2008). The calorific value of S. spinosa seed was 

310.68±0.70 Kcal/100g, which is an indication that it could be 

an important source of dietary calories. 

Table 2 presents the mineral composition of S. spinosa 

seed. The seed was rich in potassium, sodium, manganese, 

phosphorus and calcium. Hassan et al., (2008) reported that, 

plant based foods are usually high in potassium. The 

concentration of potassium contents obtained from this work 

was 1260.00± 0.52mg/100g. Potassium is essential in the 

maintenance of cellular water balance, pH regulation in the 

body and it is also associated with protein and carbohydrate 

metabolism (Onibon et al., 2007). The content of calcium 

value obtained from this sample was 43.01± 0.21 mg/100g. 

Calcium is very essential in blood clotting, muscle contraction 

and for the activity of certain enzymes metabolic processes 

(Atasie et al., 2009). Manganese content was 0.98±0.37 

mg/100g. Manganese is desirable in the body as it supports the 

immune system, regulates blood sugar levels and is involved 

in the production of energy and cell and works with vitamin K 

to support blood clotting, and also helps to mitigate the effect 

of stress (Anhawange, 2004). Though the manganese content 

obtained from this work was small. Iron is an important 

element in the diet of pregnant women, nursing mothers and 

infants to prevent aneaemia (Oluyemi et al., 2006). The iron 

concentration obtained from this work was 1.30± 0.41 

mg/100g. Deficiency of copper causes cardiovascular 

disorders as well as anaemia and disorders of the bone and 

nervous systems (Mielcarz et al., 1997). The content of copper 

concentrations in this study was 0.26± 0.19mg/100g. The 

phosphorus content obtained from this study was 69.00± 

0.27mg/100g while sodium concentration was 20.60± 

0.30mg/100g. Magnesium content was 49.00± 0.32mg/100g. 

Table 3 shows the antinutritional factors present in the 

seed. The seed was very low in antinutritional factors such as 

cyanogenic glycoside (hydrocyanic acid), nitrate and saponin, 

with 0.05, 1.06 and 3.70 mg/100g respectively were below the 

established toxic level. While oxalate and phyate contents of 

50.30 and 198.25 mg/100g respectively were said to be high; 

though the values were below the permissible limit established 

by WHO.  However, it is known that high content of these 

antinutrients exert negative effects on the bioavailability of 

some mineral nutrient (Agbaire, and Emoyan, 2012). 

Therefore, the consumption of the seed cannot be considered 

safe since the toxicity level is yet to be established.   

Conclusion  

The S. spinosa seed can be considered a good source of 

protein, carbohydrates, calories and mineral elements such as 

potassium, sodium, magnesium, phosphorus and calcium. 

However, the seed also contains anti-nutrient content that may 

be harmful to health when ingested in high quantity. The non-

essential substances are low indicating that little processing is 

needed before they can be consumed. 

References 

Aberoumand, A. and Deokule, S.S. (2009). Proximate and 

Mineral Composition of Wild Coco (Eulophia ochreata L.) 

Tubers in Iran. Asian Journal of Food and Agro-Industry, 2 

(02), 203-209. 

Abolaji, O.A., Adebayo, A.H., and Odesanmi,O.S. (2007). 

Nutritional Qualities of Three Medicinal Plant Parts (Xylopia 

aethiopica,Blighia sapida and Parinari polyandra) Commonly 

Used by Pregnant Women in the Western Part of Nigeria. 

Pakistan Journal of Nutrition, 6(6), 665-668.  

Adepoju, O.T. (2009). Proximate Composition and 

Micronutrient Potentials of three locally available Wild Fruits 



Tsado Amos Ndarubu
 
et al./ Elixir Appl. Chem. 109 (2017) 47991-47993 47993 

in Nigeria. African Journal of Agricultural Research, 4(9), 

887-892.  

Agbaire, P.O. and Emoyan, O.O. (2012). Nutrional and 

Antinutritional Levels of some Local Vegetables from Delta 

State, Nigeria. African Journal of Food Science, 6(1), 8-11.  

Anhwange, B.A., Ajibola, V.O., Oniye, S.J. (2004). Chemical 

Studies of the Seeds of Moringa oleifera (Lam) and Deuterium 

microcarpum (Guill and Sperr). Journal of Biological Science, 

4(6), 711-715.  

AOAC (2000). Official Methods of Analysis, 14th edition, 

Association of Official Analytical Chemists. Washington DC.  

Atasie, V.N., Akinhanmi, T.F. and Ojiodu, C.C. (2009). 

Proximate Analysis and Physico-Chemical Properties of 

Groundnut (Srachis hypogaea L.). Pakistan Journal of 

Nutrition, 8(2), 194 – 197. 

Bello, M. O., Falade, O. S., Adewusi, S. R. and Olawore, N . 

O. (2008). Studies on the Chemical Compositions and Anti-

nutrients of Some Lesser Known Nigeria Fruits. African 

Journal of Biotechnology, 7(21), 3972-3979.  

Dhar P, Tayade AB, Saurav SK, Chaurasia OP, Srivastava 

RB, Singh SB (2012). Antioxidant capacities and 

phytochemical composition of Hippophae rhamnoides L. 

leaves methanol and aqueous extracts from trans-Himalaya. J. 

Med. Plant Res. 47:5780-5788. 

Dreon, D.M., Vranizan, K.M., Krauss, R.M., Austin, M.A., 

and Wood, P.D. (1990). The Effects of Polyunsaturated Fat 

and Monounsaturated Fat on Plasma, Lipoproteins. Journal of 

American Medical Association, 263, 2462. 

El–Olemy, M.M., Al-Muhtadi, F.J. and Afifi, A.A. (1994). 

Experimental Phytochemistry: A Laboratory Manual. King 

Saud University Press. 

Hassan, L.G., Dangoggo, S.M., Umar, K.J., Sa’idu, I., and 

Folorunsho, F.A. (2008). Proximate, Minerals and Anti-

nutritional Factors of Daniellia oliveri Seed Kernel. 

Chemclass Journal, 5, 31 – 36. 

James, O.S. (2001). Analytical Chemistry of food. Chapman 

and Hill. London, Pp 64-65.  

Johns T, Eyzaguirre PB (2007). Biofortification, biodiversity 

and diet: a search for complementary applications against 

poverty and malnutrition. Food Pol. 32:1–24. 

Mielcarz, G.W., Howard, A.N., Williams, N.R., Kinsman, 

G.D., Moriguchi, Y., Mizushima, S., Yamori, Y. (1997). 

Copper and Zinc status as a Risk Factor for Ischemic Heart 

disease: A comparison between Japanese in Brazil and 

Okinawa. Journal of Trace Element Experiment of Medicine, 

10, 29-35. 

Ola, F.L. and Obah, G. (2000). Food Value of Two Nigerian 

Edible Mushrooms (Termitomyceles stratus and 

Termitomyceles robustus). The Journal of Technoscience, 4, 

1- 3. 

Oluyemi, E.A., Akinlua, A.A., Adenuga, A.A., and Adebayo, 

M.B. (2006). Mineral Contents of Some Commonly 

Consumed Nigerian Foods. Science Focus, 11(1), 153 - 157.  

Onibon, V.O., Abulude, F.O. and Lawal, L.O. (2007). 

Nutritional and Antinutritional Composition of Some Nigerian 

Fruits. Journal of Food Technology, 5(2), 120 – 122.  

Pugalenthi, M., Vadivel, V., Gurumoorthi, P. and 

Janardhanan, J. (2004). Comparative Nutritional Evaluation of 

little known Legumes, Tamarindus indica, Erythrina indica 

and Sesbania bispinosa. Tropical and Subtropical 

Agroecosystem, 4, 107-123.  

Sahrawat, K.L., Kumar, G.R. and Rao, J.L. (2002). Evaluation 

of Triacid and Dry Ashing Procedures for Determining 

Potassium, Calcium, Magnesium, Iron, Zinc, Manganese and 

Copper in Plant Materials. Communication of Soil Sciences 

and Plant Analysis, 33(1&2), 95 – 102. 

Sara Y. H., Nafisa M. E., Hassan A. B., Mohammed M. A. 

and Eifadil E.B.,(2008). Nutritional and hydration properties 

in cowpea.In Ng. NQ and L.M Monti (Eds) Cowpea genetic 

resources IITA,Ibadan. PP:111:118. 

Zarkada, C.G., Voldeng, H.D. and Vu, U.K. (1997). 

Determination of the Protein Quality of three new Northern 

Adapted Cultivars or Common and Mico types Soya Beans by 

Amino Acids Analysis. Journal for Agricultural and Food 

Chemistry, 45, 1161-1168.  


