
1597-7994  http://www.irdionline.com/world_article.html 

1 

Journal of Research in Agriculture, Volume 10, Number 10, 2013 
 

MINERALS COMPOSITION ON SIX GREEN LEAFY VEGETABLES AT VARYING DRYING 
METHODS IN NORTHERN GUINEA SAVANNAH OF NIGERIA. 

 
1 S. Hamisu; 2 H A. Shindi; 3 S. Muhammed; 4 T.A. Manga and 5 G.G Zuru. 

Department of Crop Production Technology 
College of Agriculture, Zuru, Kebbi State, Nigeria. 

 
ABSTRACT 

In Nigeria, various species of exotic and indigenous vegetables are abound. A very few 
of them are under cultivation, while a lot of the species are undomesticated and remain 
wild, examples Ayayo, Bitter leaf, sorrel, moringa e.t.c. (Yakubu et al; 2005). In this 
regard, this research aims to analyse the minerals content of six (6) sampled green 
leafy vegetables at varying drying methods (oven-dry and sun-dry). The result shows 
that there are significant differences (P<0.05) in both the drying methods. Sun-dry 
method revealed that Lettuce has the highest potassium(k) content (0.069mg); Bitter 
leaf (0.733mg) Phosphorus; Ayayo (0.643mg) Calcium (Ca); Bitter leaf (0.079mg) 
Sodium (Na); Ayayo (0.210mg) Zinc (Zn); Whereby, Amaranthus, Lettuce, Moringa 
and Sorrel are not significantly (P>0.05) affected on Magnesium (mg) content. While 
Oven-dry method indicated that, Amaranthus has the highest (0.0830mg) Potassium(k); 
Ayayo (0.4333mg) Phosphorus(P); Bitter leaf (0.3667mg) Calcium(Ca); Lettuce 
(0.0009mg) Sodium(Na); Amaranthus (0.305mg) Magnesium (mg) and Sorrel 
(0.237mg) Zinc. The data generated was subjected to analysis of variance (ANOVA) 
and treatment means were separated using Duncan’s Multiple Range Test (DMRT). 
Base on the results obtained, green leafy vegetables were observed to show a 
significant difference (P<0.05) in their Minerals content on both oven-dried and sun-
dried methods. This research may recommend both the cultivation and ample 
consumption of fresh and dry green leafy vegetables in all seasons, as a supplement to 
non conventional food stuff.  
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INTRODUCTION.  
Okimbo (1990) defined vegetables as an edible, mostly herbaceous plant species or a relatively tender part 
of it, that is consumed fresh, steamed, or boiled, salted or unsalted alone or in combination with other food 
stuff and sometime as an ingredient in soup or stew. He further noted that the consumption of vegetables is 
however not restricted to the ruralite but even urbanite and well-to-do people also consumed vegetables as 
part of their diet because of it’s nutritional value.  
Minerals are group of inorganic chemical compound, which are essential for growth and healthy body 
(Fisher and Bender, 1985). Leafy vegetables are typically low in calories, low in fat, high in iron and 
calcium, and very high in phytochemicals such as vitamin C, carotenoids, lutein, folate, magnesium as well 
as vitamin k (Ray et al; 2004 and Olusanye et al; 1990).  
Olagunde et al; (1992) observed that malnutrition in Nigeria is due to deficiency in protein, vitamins, iron 
and minerals. This could be addressed by the production and supply of vegetables. They added that apart 
from being source of minerals, vegetables have some medicinal value as they help to neutralize stomach 
acidity and acid digestion.  
It is obvious that in the past, the omission of some essential foods and an excessive intake of other have led 
to many diseases, which can now be prevented (Tindal, 1975).  
An increase in the level of consumption of vegetables in any community indicates that the intake of essential 
vitamins and minerals has been developed as being a necessary part of the food diet. If this is also 
accompanied by a corresponding demand for a wider variety, the farmers will be encouraged to do all they 
can to increase their production thereby improving their cashflow and standard of living. In this regard, this 
research was design to ascertain the minerals composition among six green leafy vegetables at varying 
drying methods in northern Guinea savannah of Nigeria.  
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Minerals Composition on Six Green Leafy Vegetables at Varying Drying Methods in Northern Guinea 
Savannah of Nigeria. 

 

MATERIALS AND METHODS  
This research was carried out in Zuru Northern-Guinea Savannah in Kebbi State of Nigeria. It lies on 
Latitude 110 15’N – 110 35”N and Longitude 40 4’E – 50 25”E with approximate land mass of about 
653Km2, and a population of 165, 547 (NPC, 2006). The average rainfall of 690 – 885mm per annum with a 
mean temperature range of 180c – 320c were recorded (Hamisu et al; 2010). Six (6) samples of green leafy 
vegetables (Amaranthus, Lettuce, Moringa, Ayayo, Sorrel and Bitter leaf) were collected and subjected to 
varying drying methods sun-dry and oven-drying for 18hours at 700c. In the determination of calcium (Ca) 
and Magnesium (Mg) flask, filtrate, aliquots of extracts were used. Flame photometre and gas cylinder were 
used to determine sodium (Na) and potassium (k). Photometre was used to determine Zinc (Zn) and 
phosphorous (P). Data generated were subjected to analysis of variance (ANOVA) procedure and mean 
treatments were separated using Duncan Multiple Range Test (DMRT).  

 

RESULTS AND DISCUSSIONS 
The proximate analysis of six (6) green leafy vegetables at varying drying methods (sun-dried and oven-
dried) revealed that a significant difference in the mineral content of all the vegetables under consideration.  
The result revealed that (Table 1) Amaranthus has the highest potassium (0.083mg) followed by Lettuce 
(0.073mg); Moringa (0.064mg); Bitter leaf (0.057mg); sorrel (0.036mg) and the least was Ayayo with 
(0.029mg). While, in sun-dry (Table 2) Lettuce was observed to have the highest potassium rate (0.069mg) 
followed by Ayayo (0.058mg); Bitter leaf (0.051mg); Amaranthus (0.049mg); Moringa (0.025mg) and 
Sorrel with (0.023mg). From (Table 1) it shows that Ayayo has the highest phosphorus 0.423mg followed by 
Bitter leaf 0.367mg, Sorrel and Amaranthus have 0.233mg, Lettuce 0.167mg and the least was Moringa with 
0.130mg (oven-dry). While, sun-dry (Table 2) shows that Bitter leaf has more Phosphorus 0.733mg, 
followed by Lettuce, Ayayo, Moringa, Sorrel and Amaranthus with 0.333mg, 0.233mg, 0.167, 0.133 and 
0.133mg respectively. There is significant difference (P<0.05) on calcium percentage. The result (Table 1) 
shows that Bitter leaf has the highest content of 0.340mg Ca followed by Amaranthus, Ayayo, Sorrel, 
Lettuce and Moringa with 0.275, 0.205, 0.195, 0.1115 and 0.097mg respectively (oven-dry). While, sundry 
shows that Ayayo has the highest Ca content 0.643mg followed by Moringa 0.540mg; Bitter leaf 0.177mg; 
Sorrel 0.120mg (Table 2). It is evident from (Table 1) that Lettuce has the highest Sodium content with 
0.0009mg followed by Ayayo 0.0007mg; Sorrel and Bitter leaf with the least 0.0003mg (Oven-dry). While, 
in relation to sun-dry, Bitter leaf was found to have the highest Na content 0.079mg; followed by Sorrel 
0.073mg with Amaranthus the least 0.061mg (Table 2). Base on Magnesium (Mg) content, the result shows 
(Table 1) that Amaranthus has the highest content 0.305mg followed by Moringa 0.253mg, Ayayo 0.248mg; 
Lettuce 0.200mg, Sorrel 0.133mg with the least Bitter leaf 0.033mg (oven-dry). While, sun-dry shows 
(Table 2) that Moringa has the highest (Mg) content 1.693mg followed by Lettuce 1.687mg, Sorrel 1.683mg, 
Amaranthus 1.673mg, Ayayo 1.338mg and the least Bitter leaf 1.053mg are significantly (P<0.05) affected.  
There is significant relation (P<0.05) among the vegetable sample on Zinc (Zc) content both in oven and 
sundry methods. The result shows (Table 1) that Sorrel has the highest content 0.237mg followed by Bitter 
leaf, Lettuce, Ayayo, Amaranthus and Moringa with 0.210mg, 0.203mg, 0.200mg, 0.170mg and 0.133mg 
respectively. While, sundry revealed (Table 2) that Ayayo has the highest (Zn) content 0.210mg followed by 
Lettuce 0.183mg; Moringa 0.067mg, Sorrel 0.063mg, Amaranthus 0.023mg and the least Bitter leaf 
0.020mg.  
 

Table 1: Minerals Contents of Oven-Dried Vegetables (Mg) 
Sample Plant       K       P      Ca      Na      Mg     Zn  
 
Amaranthus     0.0830a  0.233b  0.275b  0.00060c  0.305a  0.170b  
Ayayo      0.0290f  0.433a  0.205c   0.00072b  0.248a  0.200a  
Lettuce         0.0733b  0.167b  0.111d  0.00094a  0.200a  0.203a  
Moringa     0.0643c  0.133b  0.096d  0.00060c  0.253a  0.133b  
Bitter leaf     0.0570d  0.366a  0.340a  0.00030d  0.033c  0.210a  
Sorrel      0.0360e  0.233b  0.195c   0.00030d  0.133b  0.237a  
Sign          *       *        *          *         *       *  
DMRT Value     0.0019  0.084  0.043   0.00011  0.062  0.029  
Means followed by the same letter are not significantly difference using DMRT (P>0.05).  
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Table 2: Minerals Content on Sun-Dried Vegetables (Mg).  
Sample Plant     K       P      Ca      Na     Mg      Zn  
 
Amaranthus    0.049c  0.133c   0.095c   0.061c   1.673a  0.023d  
Ayayo     0.058b  0.233c   0.643c   0.067c   1.338b  0.210a  
Lettuce     0.069a   0.333b   0.094c   0.063c   1.687a  0.183b  
Moringa    0.025d  0.167c   0.540b   0.066c   1.693a  0.067c  
Bitter leaf    0.051c  0.733a   0.177c   0.079a   1.053c  0.020d  
Sorrel     0.023d  0.133c   0.120c   0.073b   1.683a  0.063c  
Sign        *      *       *       *        *     *    
DMRT Value    0.00622  0.091    0.089    0.0045   0.241  0.025  
Means followed by the same letter are not significantly difference (P>0.05) Using DMRT.  
 
 
 
CONCLUSION 
Base on the results obtained, green leafy vegetables were observed to show a significant difference (P<0.05) 
in their Minerals content on both oven-dried and sun-dried methods. Therefore, this research may 
encouraged the cultivation and consumption of leafy vegetables due to its economics and nutritional value.  

 
RECOMMENDATION 
In view of the above results, this research may recommend both the cultivation and ample consumption of 
fresh and dry green leafy vegetables in all seasons, as a supplement to non conventional food stuff.  
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