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Technical Note 

Mineral Contents of Agricultural Products 

ABSTRACT 

Mineral contents of agricultural products (maize, sorghum, cowpea, soybean, 
cassava, sweet potato, water yam and white yam) grown in Ilorin, Kwara 
State, Nigeria, were determined by the use of atomic absorption spectro- 
photometric and colorimetric methods. The grains (maize, sorghum, cowpea 
and soybean) had low moisture levels (7.8-15.3%) while the tubers (cassava. 
sweet potato, water yam and white yam) had high moisture levels (56.8- 
81.2%). 

The ash content of  the samples varied between 0.6-6.2%. Magnesium and 
potassium contents varied between 377-4510 mg / l O0 g food sample. AII other 
minerals (iron, calcium, zinc, manganese) were present in low amounts 
compared with potassium and magnesium. Mercury and lead contents were 
found to be below 0"1 mg/ lOO g food sample. 

Cowpea was found to have the highest level of mineral nutrients of  the grain 
samples, while sweet potato was found to have the highest level of mineral 
nutrients of  the tuber samples. 

INTRODUCTION 

An adequate knowledge of the chemical composition of food is vital to the 
health, well-being and safety of the consumer. Even nowadays, deficiencies 
of calcium and iron in foods can lead to abnormal bone development and 
anemia, respectively (Roberts, 1981). 

The present study therefore reports the mineral contents of some grains 
and tubers produced in Ilorin, Kwara State, Nigeria. There is no reported 
work on the mineral contents of agricultural products produced in Ilorin. 
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However, Oyenuga (1968) and Eka (1986) have reported mineral contents of 
some agricultural products produced in other parts of the country. Their 
data were restricted to very few minerals (calcium, iron and phosphorus). 
Olaofe et  al. (1987) have also shown that mineral contents of agricultural 
products (cocoa bean) varied with location. It is hoped that the results of the 
present study will help in generating data for the much needed food 
composition table in Nigeria, and will also provide food manufacturers with 
knowledge of the levels of minerals in their basic raw materials. 

MATERIALS AND METHODS 

The agricultural products (maize, sorghum, cowpea, soybean, white yam, 
sweet potato, cassava and water yam) were purchased from a farm very close 
to the Nigerian Airport in Ilorin, Kwara State, Nigeria. Each sample (about 
2 kg), was blended using a Kenwood food mixer. The moisture and ash 
contents were then determined using the air oven and dry ashing methods of 
Pearson (1976). 

The ash was digested with 3M hydrochloric acid and mineral contents 
were determined by atomic absorption spectrophotometry; mercury and 
lead contents were determined colorimetrically according to Vogel (1962). 

RESULTS AND DISCUSSION 

Table 1 presents the results of this study. Moisture and ash contents are 
recorded in percentages while metal contents are in mg/100 g food sample. 
The values reported are averages of two or more determinations. 

The ash content, which ranged between 0-6% and 6.5 %, is an indication of 
the total quantity of inorganic compounds in the samples. Higher values 
were obtained for the grains while the tubers have lower values, except sweet 
potato. The high ash values obtained for grains could be due to the fact that 
their brans were not removed. The present results for the grains are in fair 
agreement with those of Oyenuga (1968), (maize, 3.68%; soybean, 5.06°/0; 
sorghum, 2.6% and cowpea, 3.78%) and the results for tubers agreed with 
those of Eka (1986), (yam species, 0.6--1.7 %; cassava, 0.90 %; cocoyam, 1.2 %; 
potato, 1.6%). Slight differences are probable because the composition of the 
soils affects the mineral content of the agricultural products. Olaofe et  al. 

(1987) have shown that mineral contents of agricultural products (cocoa 
beans) varied with location. Potassium was the predominant mineral present 
in all food samples. Cowpea had the highest amount (4510 mg/100 g) while 
cassava had the lowest (83 mg/100 g). The differences in values of potassium 
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in all the foods are probably due to different rates of adsorption of minerals 
by the plants. Values obtained for tubers are higher than those reported by 
Smith (1983), (cassava, 399mg; yam, 393mg; sweet potato 299mg/100g 
food sample) and Eka (1986), (yam species, 294-397 mg/100 g food sample). 
Differences observed could result from variation in chemical composition of 
soils. 

Magnesium is the next highest mineral in the food samples. Cowpea 
(1195 mg/100g) has the highest value while white yam (47.8 mg/100g) has 
the lowest. Calcium and iron contents for all the food samples are low; 
however, the calcium content was found to be higher than that of iron. The 
iron content varied between 20 mg/100 g for cowpea and 1.5 mg/100 g food 
sample for cassava. The present results are higher than those reported by 
FAO (1986), Eka (1986) and Watson (1971) (white yam, 0"6mg; cassava, 
1.9 mg; water yam, 1-1 mg; sweet potato, 1-1 mg/100 g). Values obtained for 
the grains varied slightly from those reported by Oyenuga (1968) (soybean, 
7 mg; maize, 2.5 mg; sorghum, 0.37 mg and cowpea, 4 mg/100 g sample). 
However, the present results follow the same trend as those reported by 
Oyenuga (1968). 

All the samples had low levels of manganese (10"8-1 l'0 mg/100 g), copper 
(0.2-2.3 mg/100 g), zinc (10.4-21.7 mg/100 g) and sodium (3-5-60 mg/100 g). 
Lead and mercury were not detected with the analytical method used. This 
indicated that their concentrations are less than 0.1 mg/100 g food samples, 
because the method detected 0.1 mg/100g solution. 

The level of minerals differs considerably between the different food 
samples. In order to quantify the relative differences in levels of minerals, the 
samples were ranked according to Olaofe & Onajeta (1986). Cowpea 
emerged as being the richest in mineral content of all the grains, while sweet 
potato had the highest quality of minerals of all the tubers. 

CONCLUSIONS 

The grains have low moisture contents (7.8-15.3%) while the tubers have 
high moisture contents (56.8-81.2%). All the samples have high magnesium 
and potassium contents. All other minerals (iron, calcium, zinc, copper, 
manganese) were present in low amounts in all the samples compared with 
potassium and magnesium. Mercury and lead contents were found to be 
below 0"1 mg/100g food sample. 

Cowpea was found to contain the highest mineral nutrient levels of the 
grains while sweet potato had the highest mineral nutrient levels of the 
tubers investigated. 



Mineral contents of agricultural products 77 

A C K N O W L E D G E M E N T S  

The au thor  is very grateful to the University of  Ilorin, Senate Research 
Grant ,  for financing this study. He is also grateful to the Head, Analytical 
Chemistry Section, Internat ional  Institute of  Tropical  Agriculture (IITA), 
Ibadan,  for making their atomic absorpt ion spect rophotometer  available 
for the analysis of  the metals. 

R E F E R E N C E S  

Eka, O. U. (1986). Nutrient composition of roots and tubers and their products. 
Paper presented at the First National Workshop on Food Composition, held at 
University of Ibadan, March. 

FAO (1968). Food composition table for use in Africa, Rome, Italy. 
Olaofe, O. & Onajeta, O. C. (1986). Quality assessment of cocoa based beverages in 

the Nigerian market. Paper presented at the 18th Annual Conference of the 
Nutrition Society of Nigeria, held at Ahmadu Bello University, Zaria. Nig. J. 
Nutri. Sci., 7, 81-5. 

Olaofe, O., Oladeji, E. O. & Ayodeji, O. I. (1987). Metal content of cocoa bean, J. Sci. 
Food Agric., 41, 241-4. 

Oyenuga, V. A. (1968). Nigerian foods and feeding stuffs (3rd edn), Caxton Press, 
Ibadan, 23-27. 

Pearson, D. (1976). Chemical analysis of foods (6th edn), Churchill, London, 6-9. 
Roberts, R. H. (1981). Food safety, Int. Sci. Publication, John Wiley and Sons, NY, 

75-76. 
Smith, I. F. (1983). Use of Nigerian leafy vegetables for diets modified in sodium and 

potassium. Nig. J. Nutri. Sci., 4, 21-27. 
Vogel, A. I. (1962). Quantitative inorganic analysis, Longmans, London, 802-99. 
Watson, J. D. (1971). Investigation on the Nutritive value of some Ghanian 

foodstuffs. Ghana Jour. Agric. Sci., 4, 95-111. 

O. Olaofe & C. O. Sanni 
Department of  Chemistry, 
University of [lorin, 
llorin, Nigeria 

(Received 26 August 1987; revised version received and accepted 11 November 1987) 


