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Abstract 

 

The proximate composition, mineral and phytochemical constituents of Eleusine coracana (finger millets) was evaluated with the aim of 

providing data that will guide the effective utilization of it under exploited seed in food application. The proximate composition revealed 

the presence of moisture (6.99%), ash (2.37%), crude protein (10.28%), crude fibre (3.10%), crude lipid (0.83%) and carbohydrate 

(76.43%). The mineral composition revealed potassium (14.19 mg/g), sodium (6.86 mg/g), copper (0.10 mg/g), calcium (1.13 mg/g), 

magnesium (6.25 mg/g), zinc (0.22 mg/g), manganese (0.32 mg/g), Iron (0.11 mg/g), lead (0.001 mg/g) and Na/K 0.48. The phytochemi-

cal constituents present were tannins, steroids, phenols, alkaloids, terpenoids, cardiac glycosides and balsams. These results revealed that 

the seeds of Eleusine coracana (finger millet) contained essential nutrients which compete favourably well with those of other seeds in 

literature and it is suitable for health benefits and for use in herbal medicine to combat different diseases. 
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1. Introduction 

Good nutrition is a basic human right. In order to have a healthy 

population that can promote development, the relation between 

food, nutrition and health should be reinforced. In developing 

countries, one of the ways of achieving this is through the exploi-

tation of available local resources, in order to satisfy the needs of 

the increasing population (Achu et al. 2005). Knowledge of nutri-

tion value of local dishes, soup ingredients and local foodstuffs is 

necessary in order to encourage the increase cultivation and con-

sumption of this highly nutritive seed. The consumption will help 

to supplement the nutrients of the staple protein foods (Achu et al. 

2005). 

In recent years, there has been gradual revival of interest in the use 

of medicinal plants in developing countries because herbal medi-

cines have been reported safe and without any adverse side effect 

especially when compared with synthetic drugs. Thus a search for 

new drugs with better and medicinal substituent from plant origin 

is a natural choice. The medicinal value of these plants lies in 

some chemical substances that produce a definite physiological 

action on the human body (Edeoja et al. 2005). 

Finger millet is a fast growing cereal crop that reaches maturity 

within 3-6 months and sometimes in only 45 days (Dida et al. 

2006). It is generally found in disturbed areas, roadsides and banks 

(Quattrocchi, 2006). It is commonly found between 1000 and 

2000 m altitude in eastern and southern Africa and up to 2500-

3000 m altitude in the Himalayas (FAO, 2012; Dida et al., 2006). 

It grows best at about 23°C average temperature but can withstand 

some cooler and hotter conditions (FAO, 2012). Annual rainfall 

ranging from 500-1000 mm, are suitable, provided it is well dis-

tributed during the growing season (Dida et al. 2006). Finger mil-

let will keep growing in drier conditions pearl millet and sorghum 

will be preferred below 750 mm (de Wet, 2006). Finger millet is  

 

intolerant of flooded conditions but withstands some waterlog-

ging. It does not do well in areas of heavy rains, but prefers damp 

conditions (Baker, 2003). Finger millet is adapted to a wide range 

of soil conditions though it prefers fertile, well-drained sandy to 

sandy loamy soils with pH ranging from 5 to 7. It still grows on 

lateritic or black heavy vertisols and has some tolerance for alka-

line and moderately saline soils (Dida et al. 2006). 

Finger millet is a staple food in many African and South Asian 

countries. It is also considered a helpful famine crop as it is easily 

stored for lean years (FAO, 2012). The grain is readily digestible, 

highly nutritious and versatile: it can be cooked like rice, ground 

to make porridge or flour or used to make cakes (de Wet, 2006). 

Sprouted grains are recommended for infants and elderly people. 

Finger millet is also used to make liquor ("arake" or "areki" in 

Ethiopia) and beer, which yields by-products used for livestock 

feeding (FAO, 2012). In Daffo Bokkos L.G.A of Plateau State of 

Nigeria finger millet is used in making local drinks “kunu” no 

wonder people living in these areas are so fit and healthy. 

The purpose of this study is aimed at evaluating the nutritional 

value and phytochemical properties of the seed grown in Nigeria. 

This will aid promotion of the use of the seeds in the management 

of the nutrition-related problems in Nigeria in particular and in 

Africa in general. 

2. Materials and methods 

Finger millet seeds were obtained from Daffo, Bokkos LGA of 

Plateau State Nigeria and were identified at Federal college of 

forestry, Jos, Plateau state as Eleusine coracana. The seed samples 

were grinded into powder using mortar and pestle and then stored 

in air-tight container for all the chemical analysis. 

2.1. Chemicals and reagents 
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All the chemicals and reagents used in this study were of analyti-

cal grade and were products of British Drug House Laboratory, 

England. 

2.2. Sample analysis 

The proximate analyses were carried out in triplicates and the 

results obtained were the average values. The estimation of the 

various food parameters in Eleusine coracana seed was carried out 

using the methods of AOAC (1990). 

Mineral analysis was carried out after 2g of the seed sample was 

ashed and 10ml of Conc. HNO3 was added to it and digested until 

a clear solution was obtained. The digest was allowed to cool and 

then transferred into a 100ml standard flask and made up to mark 

with de-ionized water. The mineral elements were analyzed with 

atomic absorption spectrophotometer (GBC Avanta Ver 2.02 

Model, Australia) equipped with air-acetylene flame. Sodium and 

potassium were determined using a flame photometer 

(Gallenkamp flame analyser, UK). 

2.3. Hexane, ethyl acetate and ethanol extraction of 

seeds 

The hexane, ethyl acetate and ethanol extract were extracted from 

the resulting powder by adopting the method described by 

A.O.A.C (AOAC, 1980), which entailed using soxhlet apparatus 

to extract with hexane, ethyl acetate and then ethanol. 200g of the 

ground seed-kernel were packed in muslin cloth and inserted into 

the soxhlet extractor and hexane was used as the extracting solvent 

for a period of eight hours. At the end of this period, the solvent 

was recovered by rotary evaporator and residual extract was oven-

dried at 75oC for one hour. Ethyl acetate was also used as extract-

ing solvent for another period of eight hours. At the end of this 

period, the solvent was recovered by rotary evaporator and the 

residual extract dried at 85oC for one hour. Same applicable for 

ethanol. The three extracts were then transferred to a desicator and 

allowed to cool before being kept for analytical tests. 

2.4. Phytochemical screening 

Chemical tests were carried out on the hexane, ethyl acetate and 

ethanolic extracts for the qualitative determination of phytochemi-

cal constituents as describe by Harborne (1973), Trease and Evans 

(1989) and Sofowora (1993). 

3. Results and discussion 

The chemical, mineral and phytochemical analysis results are 

presented in Tables 1 – 3 below. 

Table 1 presents proximate composition of the finger millet. The 

moisture content of the Eleusine coracana is 6.99±0.02% (w/w). 

This indicates that the seed has a good shelf life; hence it can be 

stored for long term without spoilage. Moisture content is among 

the most vital and mostly used measurement in the processing, 

preservation and storage of food (Onwuka, 2005). Ash content of 

2.37±0.01 % (w/w) was obtained as a result for Eleusine 

coracana. Ash in food contributes the residue remaining after all 

the moisture has been removed as well as organic material have 

been incinerated at a temperature of about 550oC. Ash content is 

generally taken to be a measure of the mineral content of the orig-

inal food (Onwuka, 2005). 

Crude fibre in food is an indication of the level of non-digestible 

carbohydrate and lignin. The value of 3.10±0.03 in Eleusine 

coracana is considered appropriate, because it aids absorption of 

glucose, poison, fat and also increase fecal sample. Although 

crude fibre enhances digestibility, its presence in high level can 

cause intestinal irritation, lower digestibility and decreased nutri-

ent usage (Oladiji et al, 2005). The crude lipid content obtained 

for Eleusine coracana was 0.83±0.01 %( w/w). Lipid provides 

very good sources of energy and aids in transport of fat soluble 

vitamins, insulates and protects internal tissues and contributes to 

important cell processes (Jones et al., 1985, Pamela et al., 2005). 

More so, it is good to add lipid (fat) to most of our diets, because 

many body functions depend on lipids. 

The crude protein of Eleusine coracana is 10.28±0.01% (w/w). 

The recommended dietary allowance (RDA) for protein is 56g for 

individual weighing 70kg and 46g for adult weighing 50kg, chil-

dren may consume 2kg/day (Jones et al., 2005). The plant is a 

moderate source of protein. According to Pamela et al., (2005), 

proteins from plant sources have lower quality but their combina-

tion with many other sources of protein such as animal protein 

may result in adequate nutritional value. The carbohydrate content 

of Eleusine coracana was 76.43±0.02%. The plant is a good 

source of carbohydrate when compared with the Recommended 

Dietary Allowance (RDA) of 130g (Pamela et al., 2005). The 

caloric value of Eleusine coracana was 382.27±0.02 kcal/g. An 

average person requires 2000-3000 kcal per day (Jones et al., 

1985). The plant can contribute to the caloric requirement of the 

body. 

 
Table 1: Chemical Composition of Eleusine Coracana (Finger Millet) 

Component Value 

Moisture 6.99±0.02 % 
Crude fibre 3.10±0.03 % 

Crude fat 0.83±0.01 % 

Ash 2.37±0.01 % 
Crude Protein 10.28±0.02 % 

Carbohydrates 76.43±0.02 % 

Caloric Value 382.27±0.02 Kcal/g 

 
Table 2: Mineral Composition of Eleusine Coracana (Finger Millet) 

Minerals  Concentration (mg/g) 

Sodium 6.86±0.02 

Potassium 14.19±0.03 

Calcium 1.13±0.01 
Iron 0.11±0.01 

Manganese 0.32±0.02 

Copper 0.10±0.01 
Magnesium 6.25±0.02 

Zinc 0.22±0.01 

Cobalt Nil 

Lead 0.001±0.0001 

Cadmium Nil 

Chromium Nil 
Na/K  0.48±0.02 

 
Table 3: Phytochemical Analysis Result of Eleusine Coracana (Finger 

Millet) 

Compound 
Hexane ex-

tract 

Ethylacetate ex-

tract 

Ethanol ex-

tract 

Tannins - - + 

Steriod - + + 

Triterperoid - - - 
Glycoside - - - 

Saponin - - - 

Phenol - - + 
Alkaloids + + - 

Terpenoids + + + 

Carbohydrates - - + 
Flavanoid - - - 

Cardiac glyco-

side 
+ + + 

Phlobatannins - - - 

Resins - - - 

Balsams - - + 
Volatile oil - - - 

 

Table 2 presents the result of mineral element composition of 

Eleusine coracana, in mg/kg dry matter. The zinc content of 

Eleusine coracana was 0.22±0.01mg/g. The Recommended Die-

tary Allowance (RDA) for zinc is 13mg/kg (Jone et al., 1985). 

Zinc is essential in the activation of certain enzymes. These in-

clude dehydrogenase, alkaline phosphatese and carboxypeptidase. 

Zinc containing organic compounds is employed as astringent and 

antifungal agents. It aids wound healing and metabolism of nucle-

ic acid and insulin. Zinc in excess causes anaemia and if deficient 
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in the body can lead to dermatitis. The value obtained for lead 

(Pb) was 0.001±0.0001 mg/g. Effect of lead deficiency in the body 

results in anemia while excess lead (Pb) in the body can cause 

brain damage (Stoker, 1976).  

The manganese content of Eleusine coracana was 0.32±0.02mg/g. 

The Recommended Dietary Allowance (RDA) for manganese 

varies between 2mg/kg to 8mg/kg (Jones et al., 1985). Certain 

trace elements such as copper, iron, and manganese constitute 

essential part of any balanced diet. Some of them are micronutri-

ent to the plants and if not present in the right proportion may 

have adverse effect on human and plants. The content of copper 

was 0.68±0.11mg/kg. The Recommended Dietary Allowance of 

copper according to Jones et al., (1985) is 3.5mg. Copper is very 

vital in diet because it is involved in the proper usage of iron (Fe) 

and especially for the synthesis of cytochrome oxidase, which 

contains both iron (Fe) and copper (Cu). Excess copper can lead to 

jaundice (Wilson’s disease) (Stoker, 1974). 

The potassium content was 14.19±0.03 mg/g. According to Na-

tional Research Council (1974), the Recommended Dietary Al-

lowance of potassium is 1875-5625mg/kg for adults. Potassium is 

very vital in regulation of water and electrolyte balance and acid-

base balance in the body, as well as responsible for nerve action 

and functioning of the muscles. Deficiency of potassium leads to 

muscle paralysis (Michael, 2007). The sodium content was 

6.86±0.02mg/g. Sodium is a very important mineral element that 

aids the transmission of nerve impulses as well as maintenance of 

osmotic balance of the cells. According to National Research 

Council (1974), the Recommended Daily Allowance for sodium is 

1100-3300mg/100g for adults. Deficiency of sodium may lead to 

dehydration or muscle cramp (Michael, 2007). 

The iron content of Eleusine coracana was 0.11±0.01 mg/g. Ac-

cording to Bolt et al., (1978), the recommended daily requirement 

of iron for man is 6 – 40mg/kg. Iron is very important in the for-

mation of haemoglobin in red blood cells and deficiency of iron 

leads to anaemia. Eleusine coracana could be used to improve the 

anaemic condition of a patient. 

The value obtained for calcium was 1.13±0.01mg/g. The Recom-

mended Dietary Allowance for calcium is 600-1400mg (Bolt et 

al., 1978). Calcium is essential for bone and teeth formation and 

development, blood clotting and for normal functioning of heart, 

nervous system and muscles. Calcium deficiency can lead to 

ricket, osteomalacia and tooth decay (Michael, 2007). Excess 

calcium may in the soil interfere with phosphorus and boron nutri-

ent and may encourage chlorosis because of reduction of soil 

manganese, iron and zinc (Brady, 1974). 

The results of the phytochemical composition (Table 3), indicates 

that the seed E. coracana is rich in phytochemical such as alkaloid 

(hexane and ethyl acetate fraction), phenol (ethanol extract), tan-

nins (ethanol extract), steroids (ethyl acetate and ethanol extract), 

terpenoids (all extract), carbohydrates (ethanol extract), cardiac 

glycosides (all extract) and balsams (ethanol extract). The pres-

ence of these secondary metabolites will contribute to its medici-

nal value as well as physiological activity (Sofowora, 1993). For 

instance, alkaloid contributes to plant species fitness of survival. 

They often have pharmacological effects and are used as medica-

tion and recreational drugs (Rodgers and Wink, 1998). Steroidal 

compounds are of importance in pharmacy because of their rela-

tionship with compounds used as sex hormones (Okwu, 2001). 

Plant terpenoids are used for their aromatic qualities. They play a 

role in traditional herbs and are under investigation for antibacte-

rial, antineoplastic, and other pharmaceutical functions (Michael, 

2009). Tannins which is present in ethanol extract affect in vitro 

protein digestibility but it is unclear whether they are detrimental 

to animal nutrition (Ramachandra et al., 1977). Phenolic com-

pounds which are present in ethanolic extract are reported to exert 

a wide spectrum of biological effects such as- antioxidant and free 

radical scavenging activity and antimicrobial activity (Volluri et 

al., 2011 and Cowan, 1999) while cardiac and anthraquinone gly-

cosides are reported to have antibacterial and antifungal activity 

(Ebana et al., 1991 and Wothi-Udomlert et al., 2010). 

4. Conclusion 

The present results show that Eleusine coracana is a rich source of 

primary metabolites and has the potentiality of use as a non-

conventional food to supplement the nutritional needs of the un-

der-nourished population. Due to the ignorance of the cultivated 

plants as food products, there is a high demand of commercial 

seed, the production of which is seldom enough to meet the nutri-

tional requirement of the population. Hence, it becomes essential 

and urgent to create community awareness so that the people may 

go into cultivation of the seed plant. Moreover, the presence of 

different types of secondary metabolites in the studied plant makes 

it suitable for health benefits and for use in herbal medicine to 

combat different diseases. 
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