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Mineral profile of two popular yam varieties from three locations in Northern Region of Ghana
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ABSTRACT 	Comment by Microsoft account: The abstruct of the article also includes the introduction, along with the objectives, methodology, and results. In addition, the introduction, objectives, materials and methods, and results can also be arranged under a single title (abstract) in the form of one paragraph, without separate headings.


	Aims: Yam serves as a cornerstone for food security in West Africa; however, it is categorized as an orphan crop due to little research on the nutritional composition of local yam varieties across different locations.  The objective for this study is to determine mineral profiles of two popular white yam varieties (Larbako and FUsheini-Billa) across distinct locations in Northern Region of Ghana (Mion, Yendi and Zabzugu) while the specific objective was to evaluate how the location of cultivation, variety and interactive effects influences yam nutritional profile for six minerals (K,Ca,Mg,Na,Fe and Zn).
Study design:  The study design used in the study was 2 x 3 factorial experiment with six distinct treatment groups. All the groups were analysed in triplicates with a level of significance of p<0.005.
Place and Duration of Study: Mineral analysis was done in the Soil and Crop Department Laboratory of the Kwame Nkrumah University of Science and Technology. The samples of Yam were obtained at Mion District, Yendi Municipal and Zabzugu District.
Methodology: The mineral concentrations were quantified using Atomic absorption Spectrometry, flame photometry, and complexometric titration.
Results: The results showed highly significant effects for both location and variety for potassium (p<0.001), Calcium (p<0.001 and p=0.004), Magnesium (p<0.001), Iron (p<0.001) and highly significant interactive effects (GxE) were observed for Sodium (p<0.001), Iron (p<0.001) and Zinc (p<0.001). The obtained values for the location (Mion, Yendi, and Zabzugu) are; Iron ranged from 8.73-13.14%, Zinc levels ranged from 5.86% to 5.95%. Potassium level ranged from 2.23% to 2.45%, Calcium levels ranged from 1.15% to 1.45%, Magnesium levels ranged from 0.53% to 0.65% and Sodium levels were the lowest being less than 0.052%.  For yam varieties, Fusheini Billa outperformed Larbako in terms of mineral profile for K (2.40%), Mg (0.61%), Fe (11.71%), and Zn (6.36%).  There were varying interactives effects for the six minerals
Conclusion: These findings demonstrates that the nutritional potential of white yam is site specific. Targeted site selection and cultivation of these yam varieties based on agro-ecological suitability can serve as a strategic intervention to address micronutrient deficiencies and enhance regional food security.
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1. INTRODUCTION 	Comment by Microsoft account: In the introduction, present yam in one paragraph. The remaining part should introduce the research that has been conducted on this topic in different parts of the world. Use the sampling methods, analysis, and data analysis approaches from published articles.
Yam (Dioscorea spp.) is a multi-species crop of family Dioscoreaceae with vital economical, societal and nutritional value globally particularly in tropics and subtropics  with over 600 species across the globe (Owusu Danquah et al., 2022).  
In the hierarchy of global tuber crops production, yam ranks fourth after potatoes, cassava, and sweet potatoes and serves as cornerstone of food security, medicine and income generation for millions of people in the world . (Padhan & Panda, 2020).  
West Africa also known as the “yam belt” is the centre for global yam production  contributing to about 94% to 98% global output corresponding to 88.4 million metric tons with Cote d’Ivoire, Nigeria,  and Ghana being the leading yam producers within West Africa (Bergh et al., 2012; Singh, 2022).  About 14 million tons of yams are estimated to be consumed within West Africa and 18 Million tons of consumed globally in a year (Singh, 2022). 
Within the context of Ghana, Yam is the second most produced tuber crop aside cassava contributing significantly to both the national economy and the daily survival of millions yet also possesses a nutritional and socio-cultural weight that frequently surpasses its counterparts (Nweke & Okoye, 2013). Yam is estimated to account for approximately 17% of Ghana National Agricultural GDP through production and exportation and provides roughly 20% of the daily caloric intake in terms of diet for the local population (Adu-Gyamfi et al., 2018). Beyond yam’s primary role as a source of complex carbohydrates and other nutrients, the crop serves as a vital safety net enhancing food security during periods when other food crops  such as grain stores are scarce or depleted  due to yam’s extended shelf life and resilience (Asiedu & Sartie, 2010).  Also, yam serves as a buffer against global market volatilization which affects the poor farmers negatively (Yakubu et al., 2022).
Furthermore, yam cultivation is deeply embedded in the cultural fabric of Northern Ghana, where specific landrances are tied to ethinic identifity, status, bridal pricing and traditional festivals.(Godfrey et al., 2023; Ibrahim et al., 2022)
.  The highest yam cultivation is concentrated within the middle belt and Northern region of Ghana (Asiedu & Sartie, 2010; Ibrahim et al., 2022)
Yams are regarded as nutritionally superior to other tuber crops due to its high complex carbohydrates and supplies essential minerals like phosphorus, calcium, iron, sodium and magnesium alongside with Vitamins A,B, C while typically characterized with a low fat content (Daramola & Amira, 2020). Cultivation of yam also contributes to the increased in the amount of calories obtained in food, vital minerals like iron, zic, and phytochemicals such as ascorbic acid and flavonoids (Ukom et al., 2020).
Despite yam’s prominence, yam remains categorized as an “orphan crop”, receiving less research investment compared to other crops such as maize or rice, particularly on local yam varieties such as Larbako and Fusheini Billa with regards to its mineral composition and the influence of regional environmental factors on its nutritional profile.(Adepoju et al., 2017).  While general nutritional profile for Dioscorea rotundata are available, local nutritional composition of white yam specifically mineral analysis of Larbako and Fusheini Billa is missing. There is a substantial knowledge gap regarding how the specific nutritional profiles of these varieties varieswhen grown in different locations due to  varying environmental conditions (Ayo et al., 2018; Jeannette et al., 2020). This shows that yam varieties nutritional profiles is not static hence mineral analysis is needed for yams of different varieties in different locations as a way of addressing a research gap.
The study aims to provide a mineral profile for two yam varieties- Larbako and Fusheini Billa- from three different locations (Mion, Yendi and Zabzugu) in the Northern region of Ghana for six minerals (Potassium, Calcium, Magnesium, Sodium, Iron, and Zinc) and the specific objective is to evaluate the influence of location, variety and location x variety (Genotype-by-Environment) on yam nutritional profile contributing to enhancing food security to combat hidden hunger.

2. Material and Methods 
2.1 Sample collection and Experimental Design, Study Area.
Mineral analysis was done in the Soil and Crop Department Laboratory of the Kwame Nkrumah University of Science and Technology (KNUST). The samples of Yam (Larbako and Fusheini Billa) were obtained at Mion District, Yendi Municipal and Zabzugu District. The design used in the study was 2 x 3 factorial experiment which left six distinct treatment groups. All the groups were analysed triplicated	Comment by Microsoft account: The number of samples must be stated: how many samples were analyzed, and according to which formula the sample size was determined

2.2 SAMPLE PREPARATION AND DIGESTION
Tubers were scrubbed, peeled and cut into thin slices and then dried in the oven until they attained a constant weight. The dried samples were ground to a fine powder. In the case of digestion, a weight of the powder was known and put into 50mL centrifuge tubes with 10ml of distilled water and aqua regia. The mixture was shaken mechanically over a 5minutes time limit and centrifuged at 3000rpm 10mins. The resulting supernant was decanted in 100mL volumetric flasks in which K,Ca, Na, Zn, Fe and Mg were determined. Analytical and Experimental Procedures on Composition of Minerals.	Comment by Microsoft account:  Needs referiene

2.3 EXPERIMENTAL AND ANALYTICAL PROCEDURES FOR MINERAL COMPOSITION

2.3.1 Determination of Iron (Fe) and Zinc (Zn)
Determination Iron (Fe) and Zinc (Zn) are determined using the energy loss method. The levels of iron (Fe) and zinc (Zn) were analysed with the help of an Atomic Absorption Spectrometer (AAS; Buck Scientific). The instrument was programmed in such a way that it uses certain hollow cathode lamps with wavelengths of 248.3 nm and Zn with 213.9 nm. To determine the accuracy of the analysis, the calibration curves were constructed with each element using certified stock standards. The sample digests were aspirated into the AAS and the absorbance (Y) obtained was measured to determine the concentration (X) of the sample in mg/L was calculated using the linear regression equation obtained after the calibration plot. These were then divided into total mass depending on the final solution volume (100 mL), and converted into percent ratio of original sample weight.	Comment by Microsoft account: Referience 

2.3.2 Determination of Potassium   and Sodium
The concentration of (K)Potassium (K) and sodium (Na) was determined through flame photometry. Stock solutions of 1000 ppm KCl and NaCl were prepared by mixing oven-dried KCl and NaCl (105degC, 4hours) and then used to create mixed standard solutions. The working standards were then set at 200-800 ppm and 20-80 ppm limits of K and Na respectively. Sample emission intensities were measured and the concentration of K and Na calculated by interpolating the actual absorbance values of the sample against calibration curves of the respective potassium and sodium.

2.3.3 Determination of Calcium (Ca) and Magnesium (Mg)
Calcium and magnesium levels were determined by adding the ammonium tartrate solution (0.2ml) to the extract to form the complex and then titration of the solution was conducted.<|human|>Calcium (Ca) and Magnesium (Mg) were to be determined Calcium (Ca) and Magnesium (Mg) were determined by the method of adding ammonium tartrate solution (0.2ml) to the extract to form the complex and then the solution was titrated. The amount of calcium and magnesium was measured by using EDTA ( Versenate ) titration. Different reagents were used so as to achieve a pH stability and ions: Reagent Preparation An ammonium chloride-ammonium hydroxide buffer was applied to keep the reaction in an alkaline environment. The complexing of the interfering cations was done using potassium cyanide (10% KCN) and triethanolamine (30% TEA) was added to stabilise the pH. 

2.3.3.1 Calcium Determination
A 5 mL aliquot of sample digest was transferred to a 100 mL Erlenmeyer flask. To this, 10 mL of 10% KOH, 1 mL of 30% TEA, three drops of 10% KCN, and a few drops of EBT indicator were added. The mixture was titrated with 0.02 N EDTA until the color changed from red to blue.
2.3.3.2 Magnesium Determination
A 1.5 mL sample aliquot was buffered and treated with TEA and KCN. Using Eriochrome Black T (EBT) as an indicator, the mixture was titrated with 0.02 N EDTA. Because EBT reacts to both Ca2+ and Mg2+, the magnesium concentration was determined by calculating the difference between the total EDTA titer and the titer previously recorded for calcium.	Comment by Microsoft account: All minirals determination needs referience 

2.4 Statistical Analysis
Data were subjected to a two-way Analysis of Variance (ANOVA) using Genstat (12th edition) to evaluate the main effects of location (three levels) and Main effects of variety (two levels) as well as their interaction effects on mineral parameters. All statistical tests were performed at a significance level of P=.05, indicating that the observed variation is unlikely to have occurred by random chances. All results are presented as means of triplicated determinations.	Comment by Microsoft account: The  the diferents of mean of each location is not clear as to whether there are differences or not. Based on the figures presented in the table, no considerable difference in the mineral content is observed. Please show the average values of the different locations. Please present the mean of each location clearly and separately so that these means can be compared with each other using statistical tests. On the other hand, you have presented fixed values, which are in no way reliable without standard deviation
3. results and discussion
The analysis of the data revealed that yams Yams are shown to be a good source of macro and micro minerals. The variations observed across sites and varieties provided a detailed map of nutritional resilience. The mineral profile of the yam variety is presented in table 1 below for six minerals; Ca, K, Mg, Na, Zn, and Fe were determined. The table below presents the average mineral content across the three study districts and the two yam varieties, along with the statistical significance (P-values) for each factor (Table 1).
Table 1 Main Effects of Location and Variety on the Mineral Composition (%) of Yams
	 Mineral
	Locations
	Variety
	P-value

	
	Mion
	Yendi
	Zabzugu
	Fusheini Bila
	Larbako
	Location
	Variety

	 K
	2.45
	2.32
	2.23
	2.40
	2.26
	<.001
	<.001

	 Ca
	1.27
	1.45
	1.15
	1.27
	1.31
	<.001
	.004

	Mg
	0.61
	0.53
	0.65
	0.61
	0.58
	<.001
	.001

	Na
	0.05
	0.05
	0.05
	0.05
	0.05
	.021
	.103

	 Fe
	13.14
	11.89
	8.73
	11.71
	10.79
	<.001
	<.001

	 Zn
	5.86
	5.95
	5.91
	6.36
	5.45
	.64
	<.001



The interactive data demonstrates that the "best" variety for nutrition depends heavily on where it is cultivated (Table 2). The table below highlights how specific varieties performed within each location. The P-value for interaction indicates whether the nutritional profile of a variety depends on where it is grown.

Table 2 Interactive Effects of Location times Variety on the Mineral Composition (%) of Yams
	Mineral
	Mion
 
	Yendi
 
	Zabzugu
 
	P-value
	CV%

	 
	Fusheini Bila
	Larbako
	Fusheini Bila
	Larbako
	Fusheini Bila
	Larbako
	(Location x Variety)
	 

	K
	2.54
	2.35
	2.41
	2.22
	2.25
	2.21
	.008
	1.6

	 Ca
	1.22
	1.32
	1.46
	1.44
	1.12
	1.17
	.012
	2.1

	Mg
	0.62
	0.59
	0.55
	0.51
	0.67
	0.63
	.83
	3.2

	Na
	0.05
	0.05
	0.06
	0.04
	0.04
	0.05
	<.001
	6.1

	 Fe
	12.63
	13.65
	14.38
	9.40
	8.13
	9.32
	<.001
	0.9

	 Zn
	6.38
	5.34
	6.62
	5.28
	6.09
	5.72
	<.001
	2.8



Overall, variations observed in mineral levels of the yam varieties in various locations have been attributed to factors like genetic composition of plant, environmental conditions, soil chemical composition, soil type and moisture  content within soil ,though mineral levels variation on same soil may be due to genotypic differences and chemical composition of the soil (environmental condition) ( B. O. Otegbayo et al., 2018). 

3.1 Calcium (Ca) concentration
The analysis showed highly statistically significant effect for both location and variety (P<.001 and P= .004) respectively and no significant effect for interaction (P=.012). 
Interestingly, Larbako outperformed Fusheini Billa in calcium levels across most sites (1.27% vs 1.31%). Yams from Yendi recorded the highest content (1.45%) whereas yams from Zabzugu had the lowest content (1.15%) for for Ca. (Figure 1). 

Figure 1 Effects of variety on calcium content of yam

Interactive effects shows that Yendi-Fusheini Billa had the highest calcium content and Zabzugu-Fusheini recorded the lowest calcium content (Table 3).

Table 3 Effects of location x variety on Calcium Content
	 LOCATION
	FUSHEINI BILLA (%)
	LARBAKO (%)
	INDICATORs 

	Mion
	1.22
	1.32
	SED=  0.0156

	Yendi
	1.46
	1.44
	 CV= 2.10%

	Zabzugu
	1.12
	1.17
	 



The calcium content ranges from 1.12% to 1.45% for this study which slightly fell within ranges reported by (Obioma et al., 2023)  from 1.15% to 1.40% which is comparable with other yam calcium content grown in different sites within West Africa. This further confirms that location is significant hence different yams varieties grown in different environment would have different calcium content (B. Otegbayo, 2018).  A study by Godfrey et al., (2022) on different species of yam   reported to have ranged from 60.60±0.17 mg/100g for Dioscorea rotundata to 190.57±0.01 mg/100g for Dioscorea dumenturom which confirms that variety (genotype) inherently contributes differently in accumulation of calcium content different yam species and variety.  
Calcium is indispensable for the formation of strong bones and teeth, blood clothing and neural signaling (Obidiegwu et al., 2020). The high Calcium content in Larbako may contribute to its noted “mealiness” and structural stability during boiling, as calcium plays a role in pectin cross-linking in plant cell walls.
According to World Health Organization (2014), daily dietary intake of calcium should range from 500-800mg for children and 1000mg for adults to ensure maximum benefits of calcium which is necessary for regulating proper blood clotting, muscle contraction and effective neural function alongside with strong bone and teeth formation.

3.2 Iron (Fe) concentration
Iron concentrations were highly influenced by location, variety and interaction due to its highly significant effects shown (P<.05) 
While Mion had the highest overall mean for iron (13.14%), the highest specific value was recorded for Fusheini Billa grown in Yendi (14.38%). Conversely, the same variety grown in Zabzugu recorded a much lower iron content (8.13%). Generally, Fusheini Billa (11.71%) as a variety had higher concentration of Iron than Larbako (10.79%). For interactive effects, Zabzugu-Fusheini showed the lowest mineral content of 8.13% and the highest mineral content was Yendi-Fusheini Billa with 14.38% (Figure 2)

Figure 2 Effects of location-variety interaction on Iron content of yam

The range of values for this study is slightly higher and ranges  from 8.12-14.38% when compared Mergedus et al., (2015) who reported values ranging from 10.10±0.01 mg/100g to 11.60±0.01 mg/100g for cultivars of Colocasia esculenta (Cocoyam).  This implies that iron contents are strongly affected by variety,locations and interactive effects of location and variety which emphasizing variability in how different varieties perform across various locations.  
This variability of concentrations may have profound implications for public heath as iron deficiency is a leading cause of anemia in northern Ghana specifically amongst school-age children and pregnant women (Matsumoto et al., 2021; Olatunji et al., 2024). 
Iron forms a component of haemoglobin which is a pigment in red blood cells responsible for transportation of oxygen from the lungs to other  body parts (Mergedus et al., 2015).  The daily dietary recommendation allowance for iron is 13.7-15.1mg for children and 17.0-18.9mg for adults (WHO,2014). If a portion of yam can provide significant Iron then the choice of the variety and the location of cultivation can be considered as part of strategic public health decisions. The two yam varieties- Larbako and Fusheini Billa- have iron contents that meet the daily recommendation allowance (RDA) which can deal nutrition deficiency and hidden hunger.

3.3 Potassium (K) Concentration
The concentration of K for Mion, Yendi and Zabzugu were 2.45%, 2.32% and 2.23% respectively. Fusheini Billa and Larbako as varieties had 2.40% and 2.26% correspondingly (Figure 3).  

Figure 3 Effects of Variety on Potassium content

Both Location and variety were highly significant (P<.001) accounting for the differences in values whereas there was no significant effect for interaction (location x variety) which had P=.008 (Table 4).
Table 4 Effects of location x variety interaction on Potassium content
	 LOCATION
	FUSHEINI BILLA
	LARBAKO
	INDICATOR 

	Mion
	2.54
	2.35
	 CV%= 1.60


	Yendi
	2.41
	2.22
	 

	Zabzugu
	2.25
	2.21
	 



Potassium content ranged fromm 2.20-2.53% for the study which is different from the results obtained by Polycarp et al., (2012) and (Baah et al., 2009) who reported potassium content to range from 7.75 × 102 and 1.89 × 103 mg/kg among the varieties. B. O. Otegbayo et al., (2018)  reported similar findings but the differences arise due to the location and varietal differences used for the study.
Potassium is the primary intracellular cation , vital for muscle function, heart rate regulation, preservation and  regulation of bodily fluid, maitntence of electrolytic balance, transmission of nerve impulses and signal and immune response (Daramola & Amira, 2020; Olajumoke et al., 2014).  In the body, a diet rich in potassium and low in sodium can be a primary defense against hypertension and stroke(Okorie, 2018; Polycarp et al., 2012). 
Given that WHO (2014) recommends a daily intake of potassium is 2000mg for adults and 1000mg for children, a 500g – 900g serving of these yams could potentially provide over 10grams of potassium far exceeding the daily requirement. This potentially makes northern Ghana yams as a potential “functional food” for cardiovascular health management.

3.4 Magnesium (Mg) Concentrations
Location (P<.001) and Variety (P=.001) were significant and no significant effects were revealed for interaction (location x variety) (p=0.831). Yams from Mion, Yendi and Zabzugu were 0.61%, 0.53% and 0.65% respectively (Figure 4). 

Figure 4 Effects of location on Magnesium content

Magnesium (Mg) levels were highest in Zabzugu with Fusheini Billa (0.61%) consistently containing more magnesium than Larbako (0.58%).
Yendi-Larbako contained 0.51% asthe lowest magnesiumcontent and Zabzugu-Fusheini Billa had the highest content to be 0.67% (Table 5)

Table 5 Effects of Interaction on Magnesium levels
	 LOCATION
	FUSHEINI BILLA
	LARBAKO
	INDICATOR 

	Mion
	0.62
	0.59
	 SED= 
p=0.0655


	Yendi
	0.55
	0.51
	 CV%= 1.60

	Zabzugu
	0.67
	0.63
	 



The range of values reported for Magnesium levels in this study ranged from 0.51% to 0.65%, with 0.59% being the average value reported for magnesium content.  The variation could be as a result of differences between genotype, soil type, environmental and climatic conditions as stated by (Jeannette et al., 2020). The variations between Mion, Yendi and Zabzugu are likely linked to the exchangeable cation capacity of soils which often higher in the upland soils of these districts (Adam et al., 2015).
Magnesium serves as a cofactor for hundreds of enzymatic reactions specifically those dependent on ATP and play roles in muscle degeneration, retardation of growth, immunological dysfunction, poor spermatogenesis, prevention of circulatory diseases, congenital abnormalities and bleedings disorders (Trailokya et al., 2017; Mergedus et al., 2015) . The RDA for magnesium by WHO (2014) is 80-320mg.

3.5 Zinc (Zn) concentration
Variety and interaction showed highly statistical effects (P<.001), location showed no significant effect (P=.640). Fusheini Billa consistently showed higher zinc levels (6.36%) compared to Larbako (5.45%). Yendi-Larbako had 5.28% as the minimum zinc content and Yendi-Fusheini had the highest  zn content to be 6.62% (Figure 5). 

Figure 5 Effects of location x variety on Zinc content of yam

Mion, Yendi and Zabzugu had a zinc content of  5.86%, 5.95% and 5.91% respectively. The superior performance of Fusheini Billa across most sites suggests a strong genetic predisposition for zinc sequestration. The lack of significant effect for location indicates that iron availability in the soil might fluctuate significantly between Mion, Zabzugu and Yendi, implying that zinc availability may be uniform or its uptake more tightly regulated by plant’s genetics.
The zinc levels observed in this study ranged between 5.45% to 6.38% is lower as compared to B. O. Otegbayo et al., (2018) results for zinc levels  which were ranged between 7.97 and 17.56 mg/kg,
Zinc acts as a dietary and nutritional supplement in the body which is also essential for many processes including nucleic acids biosynthesis, cellular metabolism and growth. According to USDA (2015), the daily recommended intake of zinc is between 8-11mg, consumption of 500g of yam would meet the RDA

3.6 Sodium (Na) concentration 
Interaction (location x variety) showed highly significant effect (P<.001) but no statistical effects were observed for both location (P=.103) and variety (P=.021).  
Yendi-Larbako contained 0.044% as the lowest sodium content and Yendi-Fusheini Billa as the highest sodium content (0.056%) (Figure 6).  

Figure 6 Effects of Location x Variety on Sodium content of yam

Yams from Yendi contained the highest Sodium content (0.053%), followed by Yendi (0.050%) and Zabzugu (0.047%) .


Both yam varieties generally contained lower contents of sodium ranging from 0.048% to 0.051% for Larbako and Fusheini Billa correspondingly.  Sodium consistently low levels across varieties and locations with concentrations rarely exceeding 0.06% confirms the status of yams as a naturally low-sodium foods. 
The range of values given for the sodium content of yams in the study is very low from 0.044 to 0.056% which confirms Mph et al., (2018) studies which were identified in available literature found a relationship between excess sodium intake and adverse health outcomes, indicating that higher sodium consumption can lead to negative health impacts such as high blood pressure and chronic kidney disease. 
The range of values in this study fall within the ranges reported by Opara (2003) and (Gupta & Chaturvedi, 2020) who identified yams a naturally low- sodium foods with concentration levels rarely exceeding 0.1%. These findings clearly demonstrate the roles of both genetic traits and environmental factors in sodium accumulation and affirms that Larbako and Fusheini Billa offer a clear clinical advantage.
One of the metabolic activities that sodium is involved in entails conduction of nerve impulses (Olajumoke et al., 2014). The low quantity of sodium in these types of yams makes them specifically beneficial to sodium-restricted diets that would prevent hypertension and cardiovascular health care. The RDA of sodium is 10mg in adult males and 15mg in female adults.


4. Conclusion	Comment by Microsoft account: Before presenting the condlusion, a discussion section is required in which the mineral contents in different locations are discussed, and the findings of your study are compared with previously conducted research. The mean averages have not been shown, and it is not clear whether a significant difference exists or not; this should be clarified.
The results of the study confirms that mineral levels of white yam variety is an active character controlled by significant effects on both location and variety of Potassium (P<.001 and P=.004), Calcium (P<.001), Magnesium (P<.001), Iron (P<.001) and interactive effects (P<.05) of genotype by the environment (GxE). These relationships demonstrate that nutritional potential of yam is dynamic and depends on a certain environment of cultivation. Mion was a better location in terms of accumulating Potassium (2.45%) and Iron (13.14%), whereas Yendi had the greatest mean concentration of Calcium (1.45%) and Sodium (0.053%). The maximum mean Magnesium content was at 0.65% which was recorded by Zabzugu. In terms of variety, Fusheini Billa variety performed better than the Larbako when it comes to Potassium (2.40% vs 2.26%), Magnesium (0.61% vs 0.58%), Iron (11.71% vs 10.79%), and Zinc (6.36% vs 5.45%). On the contrary, the Larbako type retained a much higher average Calcium level (1.31 vs 1.27%). It is important to note that Fusheini Billa cultured in Yendi recorded the highest individual levels of the micro-minerals, with Iron and Zinc recording the highest of 14.38 and 6.62 respectively. The elevated rate of Potassium to Sodium with Sodium content not exceeding 0.06% in all sites indicates clinical applicability of the crop in the treatment of high blood pressure and heart health
The main implication of the current study is that yam is technically raised above a simple source of carbohydrates and is made a nutritional-dense functional food that can help to fight the hidden hunger in Sub-Saharan Africa.. This work by filling the gap in the quantitative performance maps is bridging the orphan crop research gap and offers the nutritional intelligence needed to put the national development strategies of traditional yam production in perspective with the national future food security objectives, making sure that the latter were to place the same emphasis on nutritional quality as much as on caloric quantity.
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LSD= 0.02771 


Fusheini Billa	Larbako	1.2678	1.3122	Variety


Calcium content



LSD= 0.1892 

Fusheini Billa	
Mion	Yendi	Zabzugu	12.63	14.38	8.1270000000000007	Larbako	
Mion	Yendi	Zabzugu	13.647	9.4	9.3230000000000004	Location


Iron Content




LSD= 0.03782 


Fusheini Billa	Larbako	2.3988999999999998	2.2610999999999999	Variety


Potassium Content



LSD=


Mion	Yendi	Zabzugu	0.60829999999999995	0.53169999999999995	0.64829999999999999	Location


Magnesium content



LSD= 0.2937  

Fusheini Billa	
Mion	Yendi	Zabzugu	6.38	6.62	6.093	Larbako	
Mion	Yendi	Zabzugu	5.3369999999999997	5.28	5.72	



LSD= 0.005467 

Fusheini Billa	
Mion	Yendi	Zabzugu	5.3330000000000002E-2	5.6329999999999998E-2	4.4330000000000001E-2	Larbako	
Mion	Yendi	Zabzugu	5.2670000000000002E-2	4.367E-2	0.05	



