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Nutrition plays a vital role in growth, development and the prevention of possible nutrient-deficiency 
diseases that may cause permanent health risks in the later stages of life. Due to this, the 
concentrations of iron, zinc, copper, manganese and β-carotene in four varieties of plantain were 
investigated in this study. The relationship between the micro-minerals in the fruit, the sampling 
location and soil were also studied. Plantain fruit samples were collected from farms in the Ashanti 
Region of Ghana. The samples were oven-dried and digested using the Kjeldahl method for micro-
minerals analysis with atomic absorption spectrophotometer. The β-carotene content was determined 
using HPLC. The data obtained was subjected to analysis of variance to determine differences in the 
concentrations. The micro-minerals and β-carotene concentrations in the varieties of plantain did not 
vary significantly. Cluster analysis showed that some of the samples had almost the same nutrient 
concentrations though they were not of the same variety.  
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INTRODUCTION 

 
The quest to fight malnutrition is a global concern which 
needs all hands to resolve. Malnutrition results from the 
inability to obtain the correct nutrients in the right 
proportion in diet. This may have a number of 
implications especially in developing countries where 
poor nutrition is predominant (Stein, 2010; Kalu and Etim, 
2018; Mantadakis et al., 2020). It is important to note that 
inadequate intake of iron (Fe) is the prevailing nutritional 
deficiency in the world and the main cause of anaemia 
(Akhtar, 2013; Biesalski, 2013; Mantadakis et al., 2020; 
Mattiello et al., 2020). Likewise, zinc (Zn) deficiency in 
diet leads to various growth and reproduction disorders 
and   often   results   in   death,  especially  in  developing  

countries (Oliver and Gregory, 2015; Wessels, 2021).  
Copper (Cu), is another micro-mineral that maintains 

nerve cells, immune system and make red blood cells in 
the body (Scheiber et al., 2014; Greenough et al., 2016; 
Morrell, et al., 2017; Sigdel and Janaswamy, 2020; 
Espinosa and Stein, 2021). It also helps in the formation 
of collagen and Fe absorption in the body and also plays 
a role in energy production (Ware, 2017; Moustarah and 
Mohiuddin, 2019). Although high level of Cu can affect 
brain function, its deficiency can also lead to Menker‘s, 
Wilson‘s and Alzheimer‘s disease (Morrell et al., 2017). 
Manganese (Mn) is also another micro-mineral needed 
for  digestion,  bone  growth, immune system functioning,   

 
E-mail: janice_oduro@yahoo.com.  

 

Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution 

License 4.0 International License 

mailto:janice_oduro@yahoo.com
http://creativecommons.org/licenses/by/4.0/deed.en_US
http://creativecommons.org/licenses/by/4.0/deed.en_US


194          Afr. J. Plant Sci. 
 
 
 
cellular energy regulation, reproduction and blood clotting 
(Aschner and Aschner, 2005; Sigdel and Janaswamy, 
2020). It is a co-actor for the activation of a number of 
enzymatic reactions in the body such as amino acid, lipid 
and carbohydrate metabolism (Yoon et al., 2011; Ge et 
al., 2022). Studies have shown that the element is good 
for pregnant women but excessive accumulation of 
manganese in the nervous system may cause 
Parkinson‘s type syndrome called Manganism (Aschner 
and Aschner, 2005). 

It is established that the visual and immune systems 
are particularly dependent on vitamin A to function 
(Kennedy et al., 2003; Biesalski and Nohr, 2004; Huang 
et al., 2018) and a deficiency may lead to blindness in 
humans. Although this vitamin is freely available in 
animal products like milk, egg and fish, over 40% of 
children under age five years suffer from vitamin A 
deficiency (Black et al., 2013). This could be due to the 
fact that animal foods are expensive and therefore not 
affordable to the poor in developing countries. However, 
there is a precursor of vitamin A in plant products which 
may help improve the situation of vitamin A deficiency in 
poor countries and also create jobs for local farmers if 
they cultivate the plants that have precursors of vitamin 
A. According to Biesalski (2013), 80% of vitamin A in 
developing countries is from provitamin A which is found 
in plants. Vitamin A deficiency is considered as a major 
global health problem (Akhtar, 2013; Biesalski, 2013; 
Timoneda et al., 2018).  Lack of vitamin A in a diet leads 
to an increased risk of eye disease and death from 
serious infections causing increased mortality rate among 
children and women in under-developed countries 
(Biesalski, 2013).  This deficiency, if not corrected could 
lead to blindness (Lewallen and  Courtright, 2001; 
Biesalski, 2013; Timoneda et al., 2018). 

Plantain is among staple foods that are grown in many 
parts of the world (Tenkouano et al., 2019). It is an 
important source of nutrients in diets of people from Latin 
America, Africa and South-east Asia (Abiodun-Solanke 
and Falade, 2010). Plantain is a popular dietary staple 
food due to its versatility and good nutritional value. The 
fruit has high carbohydrate content (31 g/100 g) and low-
fat content (0.4 g/100 g). They are good sources of 
vitamins and minerals, particularly iron (24 mg/kg), 
potassium (9.5 mg/ kg), calcium (715 mg/kg), vitamin A, 
phosphorus, zinc, sodium, and magnesium (Okareh et 
al., 2015). It has significant quantities of ascorbic acid, 
thiamin, pyridoxine, riboflavin and niacin, dietary fiber and 
resistant starch which helps to reduce the blood sugar 
level (Ayodele and Erema, 2011). The potassium in 
plantain plays a major role in regulating blood pressure 
(Fernandes and Rodrigues, 2007; Houston, 2011).  

It had been established that, soil structure and 
physicochemical properties have great impact on plant 
growth and development (Wolkowski, 1990; Oldfield et 
al., 2019) as well as nutrient stored for consumption by 
consumers. The need to ensure high crop production and  

 
 
 
 
food security has intensified cropland management and 
food production which consequently results in soil 
degradation (Oldfield et al., 2019). The situation in Ghana 
is not different from the global picture where the 
government is embarking on ―planting for Food and Jobs‖ 
to ensure food security. In so doing, ―planting for Food 
and Jobs‖ uses fertilizer to enhance soil fertility. Potential 
contribution of building soil organic matter (SOM) as a 
means to increase crop production and minimize the 
environmental impact on agriculture has not yet been 
broadly quantified (Adhikari and Hartemink, 2016; Chabbi 
et al., 2017; Oldfield et al., 2019).  

In Ghana where this study was conducted, plantain 
plays an important role in national food security. It also 
provides income to local farmers. Although farmers 
cultivate different varieties, they do not consider the 
nutritional content of the varieties cultivated. They also do 
not pay attention to planting location, cropland 
management, soil nutrient and nutrient quality of the crop 
consumed. Therefore, this study sought to investigate the 
concentrations of Fe, Zn, Cu, Mn and β-carotene in four 
varieties of plantain cultivated and consumed in Ghana.  
It also sought to investigate the relationship between 
trace and macro-elements in soil and plantain crop from 
different communities. 
 
 

MATERIALS AND METHODS 
 

Sampling of plantain  
  
Four varieties of plantain, Musa paradisiaca var. ―Apem‖, M. 
paradisiaca var. ―Apantu‖, M. paradisiaca var. ―Asamienu‖ and M. 
paradisiaca var. ―Oniaba‖ and the soils in which they were planted 
were collected from different fields in Ashanti Region using 
purposive sampling for analysis of nutrients. These crops were 
sampled from Adudwan, Atonsuagya, Benim, Juaben, Kofiase, 
Krobo, Mampong, Nintin, New Koforidua and Obuasi in the Ashanti 
Region of Ghana. 
 
 

Analysis of micronutrients  
  
To analyse the micro-minerals (that is, Fe, Zn, Mn, Cu), the plantain 
samples were peeled, cut into pieces (ca. 1 cm × 1 cm), packaged 
in brown envelopes and oven dried at 60°C to remove moisture 
until a constant weight was obtained. The dried samples were then 
milled using a Kenwood blender, packaged and labeled for 
analysis. The samples were digested using the sulphuric acid-
hydrogen peroxide method (Allen et al., 1974; Lowther, 1980). 
Thus, 0.10 g of oven-dried samples was placed into a 100 ml 
Kjeldahl flask. A volume of 4.4 ml of digestion reagent comprising of 
a mixture of 350 ml hydrogen peroxide, 0.42 g selenium powder, 14 
g lithium sulphate and 420 ml sulphuric acid was added and heated 
gently at 80 to 90°C. The temperature was gradually increased to 
150 to 200°C and held for 2 h until the digest was clear. The 
samples were then left on the plate for 30 min to cool. The digest 
was topped up to 50 ml with distilled water for further analysis. The 
filtrate from the digestion was used for Fe, Zn, Mn and Cu analysis 
using a 200 series Atomic Absorption Spectrophotometer (AAS) 
(Agilent Technologies, Santa Clara, CA). The digestion and 
analysis were repeated three times per sample and the mean value 
used for statistical analysis. 



 
 
 
 
The micro-minerals in soil were extracted using diethylene triamine 
pentaacetic acid (DTPA) following Lindsay and Norvell (1978). An 
amount of soil sample (10 g) was placed in a 50 ml graduated 
conical centrifuge tube and 20 ml of DTPA extracting solution was 
added to it.  The centrifuge tube and its content were shaken for 2 h 
on a shaker. The contents were then filtered. The extract obtained 
was used for estimation of different micronutrients using the AAS 
following (Motsara and Roy, 2008). To estimate the concentration 
of a specific micro-element, the element-specific hollow cathode 
lamp was selected and mounted on the AAS. When the flame was 
started, the instrument was set at zero using a blank solution. The 
standard solutions of different concentrations were aspirated and a 
standard concentration curve was plotted for the element. The 
samples were then aspirated and the concentration of the samples 
were read and recorded.   
 
 

β-carotene analysis 
 

The carotenoids in the plantain samples were extracted following 
Rodriguez-Amaya and Kimura (2004). Five grams (5 g) of the 
sample was weighed into a mortar (Fisher Scientific, Leicestershire, 
England) and 0.5 g of pyrogallol (Merck, Darmstadt, Germany) was 
added and mixed. Furthermore, 20 ml of ice-cold acetone (VWR, 
Leicestershire, England) was added to the mixture and left for 5 
min. The extract was filtered using Whatman® filter paper (GE 
Healthcare Bio-Sciences, Pittsburgh, PA) after which the residue 
was washed twice with acetone till it became colourless. A total of 
50 ml of acetone was used for the extraction. The residue was 
discarded and the filtrate washed in 15 ml of petroleum ether 
(Merck) in a 500 ml-separating funnel (Fisher Scientific). Deionized 
water was added slowly (by the side of the funnel to avoid 
emulsification of the carotenoid) to wash the acetone used for the 
extraction. The washing was repeated 6 to 9 times until all the 
acetone was washed out. The carotenoid extract dissolved in the 
petroleum ether was filtered through 2 g of anhydrous sodium 
sulphate (Merck).  The volume of the filtrate was then recorded and 
the extract dried on nitrogen gas.  

The dried sample was reconstituted with 1 ml hexane, vortexed 
and transferred into a 20 ml vail (Agilent) for HPLC analysis using 
an Agilent 1100 series HPLC system. The analyses were performed 
on a tracer excel 120 ODS-A column (25 cm × 0.46 cm, 5μm 
particle size, Teknokroma, Barcelona, Spain) at a temperature of 
25°C. The mobile phase was a mixture of methanol, hexane and 
methyl ether amine (Merck) in a ratio of (90: 10: 0.01 v/v/v). The 
flow rate of the mobile phase was 1 ml/min.  The total analysis time 
per sample was 35 min. Hexane was analysed as a blank in order 
to identify chromatograms coming from the samples. The 
chromatogram of β -carotene was identified by comparing the 
retention times of chromatograms from the samples with that of a 
beta-carotene standard (Merck).  

For the purposes of quantification, calibration curve was obtained 
using solutions containing a carrot standard at a concentration of 
0.17 µg/ml in hexane, 3 injections per concentration. The 
concentration of beta-carotene in each sample was calculated 
based on the linear relationship between the peak area of the 
standard and that of the sample.  
 
 

Determination of macro-elements  
 

Determination of phosphorous (P), potassium (K) and sodium 
(Na) 
 

Digest from the sulphuric acid–hydrogen peroxide method was 
used for the determination of potassium, phosphorus and sodium. 
Potassium and Sodium concentrations were determined using the 
flame photometer whiles Phosphoros was determined using the 
spectrophotometer. 

Abraham          195 
 
 
 
Phosphorus 
 
Phosphorus was determined using the ascorbic acid method 

 
Colour forming reagent referred to as reagents ‗A‘ and ‗B‘ were 
used for the test. Twelve grams (12 g) of ammonium molybdate in 
250 ml distilled water, 0.2908 g of potassium antimony tartarate in 
100 ml distilled water and I L of 2.5 M H2SO4 constituted Reagent A. 
The three solutions were mixed together in a 2 L volumetric flask 
and made up to volume with distilled water. Reagent B was 
prepared by dissolving 1.056 g of ascorbic acid to every 200 ml of 
reagent A. Ten milliliters (10 ml) aliquot of the samples were 
pipetted into 25 ml volumetric flasks. 10 ml of distilled water was 
pipetted into each of the working standards to give sample and 
standard the same background solution. 

Ten milliliters (10 ml) of distilled water was added to the 
standards as well as the samples after which 4 ml of reagent B was 
added and their volumes made up to 25 ml with distilled water and 
mixed thoroughly. The flasks were allowed to stand for 15 min for 
colour development after which the absorbance of the standards 
and samples were determined using a spectrophotometer at a 
wavelength of 882 nm.  

 
 
Determination sulphate (SO4) 
 
The turbidimetric method was used. 5 ml of the sample was 
measured out of 100 ml extracted sample from the volumetric flask. 
10 ml of sodium acetate buffer solution was added to the sample 
and 1.0 g of barium chloride (BaCl2) was added to the extract and 
diluted with distilled water to 25 ml.  The absorbent was read using 
AAS (Shimaduze, UV-1800 Series, Japan) at a wavelength 440 nm. 

 

 
Statistical analysis 

 
The data obtained from the micronutrient and β-carotene analysis 
were compared using analysis of variance followed by Turkey's test 
where statistical differences were obtained (Minitab version 17; 
Minitab Inc., State College, PA). The cluster analysis using 
Euclidean distance was performed with a pulled data of β-carotene 
concentration, total carotene concentration in 100 g, wet weight of 
the plantain samples; dry weight of the plantain samples, 
percentage moisture content (%), ash content and the 
concentrations of phosphorus, potassium, sodium, iron, copper and 
zinc in the samples.  
 
 
RESULTS AND DISCUSSION 
 
Concentration of micronutrient in plantain 
 
Micronutrient deficiency is a major health challenge to 
humans due to the damage associated with it in the later 
ages of individuals. This is so because Fe is needed for 
blood formation while Zn serves as a co-enzyme for a 
number of biochemical reactions in the body. β-carotene 
is also said to be one of the provitamin A percussors 
obtained from plants. The consumption of β-carotene 
helps to improve eye sight. A deficiency in β-carotene 
may lead to eye disease or blindness (Lewallen and 
Courtright, 2001; Biesalski, 2013; Dewett et al., 2021).  

The concentration of each of the micro-minerals, Fe, 
Zn,  Mn,  Cu  studied  was  not  significantly different in all  
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Figure 1.  Mean ± concentration in mg/Kg of Fe, Zn, Mn and Cu in different varieties of Plantain. No 
significant differences were observed at P ≤ 0.05 (ANOVA, Minitab). 
Source: Author 

 
 
 

four varieties of plantain (Fe: F = 0.95, d.f. = 3, P = 0.428; 
Zn: F = 0.15, d.f. = 3, P = 0.927; Mn: F = 0.35, d.f. = 3, P 
= 0.789; Cu: F = 0.28, d.f. = 3, P = 0.841; Figure 1). 

Plantains do well in a wide geographical area such as 
the tropics and serve as a staple food for some 
developing and tropical countries in the world (Englberger 
et al., 2006; Adepoju et al., 2012). The results from the 
analyses of the micronutrient concentrations of four 
varieties showed that French plantain, false horn, and 
true horn had higher concentrations of Fe than the 
French plantain-seedless although not statistically 
significant. This implies that the variety does not have 
any effect on the micronutrients obtained by the individual 
and that all four varieties can be used to manage iron 
deficiency. Findings from this study support the report by 
Okareh et al. (2015) that plantain is rich in nutrients such 
as Fe. The Mn concentrations in the four varieties were 
also high. The findings of the study were similar to the 
results obtained by Odenigbo et al. (2013) that reported 
that plantains are a rich source of Fe and vitamin A. Iron 
and Mn are micronutrients that help improve blood 
hemoglobin level for proper metabolic functioning of the 
body and enhance growth. This implies that the addition 
of plantain in the diet of pregnant women and nursing 
mother helps to reduce the potential risk of micronutrient 
deficiency. This explains why in Ghana the Ashantis give 
plantain-rich foods such as ‗fufu‘, ‗ampesi‘ and mashed 
plantain popularly called ‗etɔ‘ in the twi language to 
pregnant women and breastfeeding mothers.  
 
 
Analysis of beta-carotene content in plantain 
 
The concentrations of beta-carotene in all four varieties of  

plantain were not significantly different (F = 1.17, d.f. = 3, 
P = 0.33; Figure 2). 

β-carotene is one of the antioxidants obtained from 
plant food that helps in the prevention and management 
of eye problems. Plantain could contribute to the 
nutritional quality of the people in Ghana and help 
manage micro nutrient deficiency problems considering 
the micronutrients in the fruit. This is because 
carotenoids in the plant help in the production of 
provitamin A which is needed for biochemical processes 
in humans. Provitamin A carotenoids, most importantly 
beta-carotene, followed by alpha-carotene, are those 
which are converted into vitamin A in the body and help 
protect humans against infection, night blindness and eye 
disease (Newilah et al., 2009; Biesalski, 2013; Huang, 
2018).  The addition of these carotenoids in diet will help 
reduce the risk of degenerative diseases such as cancer, 
cardiovascular disease, cataracts and muscular 
degeneration (Silalahi, 2002; Bhatt and Patel, 2020; 
Chaudhary et al., 2020).                  

There was higher concentration of β-carotene in 
―Apem‖ (French plantain), ―Apantu‖ (False orn), and 
―Oniaba‖ (seedless French plantain) varieties of Musa 
paradisiaca than ―Asamianu‖ (True horn) although the 
variations in concentrations were not significantly 
different. This implies that the variety of plantain eaten by 
an individual does not affect the amount of vitamin A 
obtained from the food. 
 
 
Cluster analysis 
 
The results of the cluster analysis showed four major 
clusters  at  66.67%  similarity  in  nutrient  concentration.  
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Figure 2. Mean ± concentration in µg/100g of β-carotene in the Apem (French plantain), 
Apantu (False horn), Asamianu (True horn) and Oniaba (seedless French plantain) varieties 
of Musa paradisiaca. No statistical differences were observed at a P-value ≤ 0.05 (ANOVA, 
Minitab). 
Source: Author 

 
 
 

The clusters with the four major groups from the 
dendrogram had samples from the four different varieties 
of plantain fruits used for the study.  Samples AM 3, ON 
2, and EM 17 clustered at 99% similarity while AAU 1, 
EM8, EM 10 and EM3 clustered with a similarity of 
99.51%. In another cluster, AU 11, EM 5 and ON 3 
clustered at a similarity of 99.81 closeness in nutrient 
concentration. On the other hand, sample ON 11 did not 
cluster with any other sample from the same or different 
variety after the 61% similarity (Figure 3).  

Cluster analysis showed almost perfect similarity 
between AU11, EM 5 and ON3. This implies that these 
samples from the different varieties picked from different 
locations contained almost the same nutrient.  It can also 
be deduced from the results that AG-AM-1 and AG-ON-1 
which were different varieties had similar nutrient profile. 
AG-AM-1 clustered in group 2 and AG-ON-1 clustered in 
group 4 from the dendrogram produced.  

The significant differences observed in the 
concentrations of Fe, Cu, Zn, P, Na and S in the crop 
samples from the different locations where the plantain 
crops were sampled shows that the place of planting has 
an influence on the concentration of nutrient obtained by 
the plant. The results support the report of the soil 
structure. Moreover, physicochemical characters 
determine the soil nutrients made available to plant 
(Wolkowski, 1990; Oldfield et al., 2019). There was also a 
significant difference between the soil pH and electrical 
conductivity. This eventually influences the nutrient 
quality of the crop produced by plants.  

The results in Table 1 show the concentrations of 
micro-elements (Fe, Cu and Zn) in plantain crop sampled 
from different  locations  in  Ashanti  Region.  There  were  

significant differences in the concentrations of Fe, Cu and  
Zn in plantain crops from the different locations (Table 1).  

Table 2 show the mean concentration of macro 
elements (N, P. Na and S) in the plantain crops sampled 
from the different communities. There were significant 
differences in the concentrations of N, P, Na and S in the 
plantain crop from the different locations (Table 2).  
The results of correlation of primary minerals in the soil 
and the plantain crops show significant negative 
correlation between potassium concentrations in the crop 
against nitrate, pH in the soil and electrical conductivity in 
the soil (Table 3). There was negative correlation 
between total nitrogen in the crop against nitrate, pH in 
the soil and electrical conductivity. pH and electrical 
conductivity in the soil against P in the crop also showed 
negative correlation. There was statistically significant 
correlation between total nitrogen in the crop and K 
concentration in the crop and pH in the soil and electrical 
conductivity. There was highly significant correlation 
between S in the soil and S in the crop (Table 4). The 
same was observed in pH in the soil and electrical 
conductivity. Sulphur in the soil showed insignificant 
negative correlation with sodium in the crop. Sodium in 
the crop also showed insignificant negative correlation 
with pH in the soil and electrical conductivity. 

Table 5 shows the Pearson‘s correlation of the micro-
elements in the crop and soil. Iron in the soil showed 
negative non-significant correlation with iron in the crop, 
copper in both the soil and the crop, zinc in both the soil 
and the crop and pH. Though iron in the soil showed 
negative correlation with electrical conductivity in the soil, 
it was highly significant. Copper in the crop also showed 
negative  non-significant correlation with Zn and pH in the  
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Figure 3. Single-joining tree of individual plants of plantain using Euclidean distances from nutrient 
concentration. 
Source: Author 

 
 
 

Table 1. Mean (± standard error) concentrations of micro-minerals in plantain crops harvested from different locations. 
 

Location Fe Cu Zn 

Adudwan 1.05±0.06
e
 1.48±0.33

b
,
c
 0.18±0.02

b
 

Atonsuagya 1.56±0.06
c
,
d
 0.36±0.07

d
 0.1717±0.02

b
 

Benim 2.00±0.19
b
 0.61±0.09

c
,
d
 0.26±0.07

b
 

Juaben 1.885±0.140
b
,
c
 0.2992±0.036

d
 0.20±0.02

b
 

Kofiase 1.77±0.05
b
,
c
,
d
 0.38±0.06

d
 0.14±0.01

b
 

Krobo 3.12±0.24
a
 2.58±0.44

a
 0.46±0.06

a
 

Mampong 2.93±0.20
a
 1.9±0.27

a
,
b
 0.53±0.06

a
 

Nintin 1.44±0.21
d
 1.13±0.08

b
,
c
,
d
 0.42±0.10

a
 

New Koforidua 0.99±0.07
e
 1.62±0.55

a
,
b
,
c
 0.17±0.01

b
 

Obuasi 0.94±0.04
e
 1.22±0.11

b
,
c
,
d
 0.133±0.01

b
 

 

Means with different letters attached in columns indicate statistical difference at P< 0.05. 

Source: Author 
 
 
 

Table 2. Mean (± standard error) concentrations of macronutrients in plantain crops from different locations. 
 

Location N P K Na S 

Adudwan 0.29±0.01
e
 0.05±0.01

c
,
d
 22.34±0.65

b
,
c
,
d
 10.21±0.29

a
,
b
,
c
 3.32±0.11

a
 

Atonsuagya 0.28±0.04
d
,
e
 0.05±0.01

c
,
d
 21.20±0.34

c
,
d
 9.86±0.19

a
,
b
,
c
 2.93±0.35

a
 

Benim 0.53±0.02
a
,
b
,
c
 0.02±0.002

e
 21.93±0.16

b
,
c
,
d
 9.86±0.29

a
,
b
,
c
 3.61±0.14

a
 

Juaben 0.53±0.03
a
,
b
 0.06±0.01

b
,
c
,
d
 24.20±1.34

a
,
b
 10.86±0.60

a
 1.76±0.61

b
 

Kofiase 0.42±0.02
c
 0.07±0.01

a
,
b
 20.43±0.57

d
 9.43±0.26

c
 0.36±0.06

c
 

Krobo 0.41±0.01
b
,
c
,
d
,
e
 0.07±0.003

a
,
b
 22.47±0.28

a
,
b
,
c
,
d
 9.57±7.94

a
,
b
,
c
 0.31±0.07

c
 

Mampong 0.40±0.01
c
 0.07±0.002

a
,
b
,
c
 22.47±0.29

b
,
c
,
d
 9.57±5.36

b
,
c
 0.13±0.02

c
 

Nintin 0.45±0.02
b
,
c
 0.06±0.002

b
,
c
,
d
 23.37±0.61

a
,
b
,
c
 10.28±0.39

a
,
b
,
c
 0.32±0.06

c
 

New Koforidua 0.48±0.02
b
,
c
 0.05±0.003

d
 22.05±0.34

b
,
c
,
d
 9.80±0.16

b
,
c
 0.33±0.03

c
 

Obuasi 0.64±0.03
a
 0.08±0.01

a
 25.13±1.40

a
 10.57±0.68

a
,
b
 0.30±0.02

c
 

 

Means with different letters attached in columns indicate statistical difference at P< 0.05. 

Source: Author 
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Table 3. Correlations of primary minerals in plantain crop and their accumulation in the soil. 
 

Minerals 
Concentration 

pH (of soil) 
Total N (in crop) P (in soil) P (in crop) K (in soil) K (in crop) NO3 (in soil) 

P (in soil) 0.047       

P (in crop) 0.131 0.269      

K (in soil) 0.120 0.343 0.321     

K (in crop) 0.661* 0.002 0.384 0.179    

NO3 (in soil) -0.152 0.235 0.016 0.224 -0.061   

pH (of soil) -0.250 0.423 -0.476 0.165 -0.312 0.551  

E.C (ms) soil -0.159 0.550 -0.084 0.196 -0.259 0.300 0.810* 
 

Source: Author 

 
 
 

Table 4. Correlations of secondary minerals in plantain crop and their accumulation in the soil. 
 

Minerals 
Concentration 

pH (of soil) 
S (in soil) S (in crop) Na (in crop) Na (in soil) 

S (in crop) 0.763*     

Na (in crop) -0.020 0.175    

Na (in soil) 0.110 0.284 0.058   

pH (in soil) 0.303 0.287 -0.162 0.243  

E.C. (ms) soil 0.295 0.050 -0.235 0.395 0.810* 
 

Source: Author 

 
 
 

Table 5. Correlations of micronutrients in the soil and their accumulation in plantain crop. 
 

Minerals 
Concentration pH 

(of soil) Fe (in soil) Fe (in crop) Cu (in soil) Cu (in crop) Zn (in soil) Zn (in crop) 

Fe (in crop) -0.591       

Cu (in soil) -0.515 0.185      

Cu (in crop) 0.073 0.406 -0.190     

Zn (in soil) -0.179 0.276 0.335 -0.249    

Zn (in crop) -0.286 0.772* 0.210 0.617 0.194   

pH (in soil) -0.627 0.372 0.678* -0.018 0.356 0.373  

E.C. (ms) soil -0.645* 0.502 0.548 0.175 0.457 0.266 0.810* 
 

Source: Author 

 
 
 

soil. There was positive significant correlation between 
copper in the soil and pH and electrical conductivity and 
pH.  
 
 
Conclusion 
 
All the varieties of plantain studied were rich in Fe, Zn 
and β-carotene. It is important for people to diversify their 
diets to include plantain dishes to help improve nutrition 
and minimize future health challenges which could occur 
due to micronutrient deficiency. The variety consumed 
does not have significant effect on  the  nutrient  obtained 

by consumers. The planting location and quality soil has 
significant effect on the quality of nutrient obtained by the 
crop. It is therefore important to consider the planting 
location and soil quality to ensure quality nutrition and 
food security. 
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