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Abstract 

 
This experiment was carried out to Assess mineral, and vitamin constituents of 

SAMPEA-11 and SAMPEA 20T cowpea cultivars. Plant materials were 

purchased from the Institute for Agricultural Research, Ahmadu Bello 

University, Zaria, Nigeria. Minerals were determined using Atomic Absorption 

Spectrometer while vitamin contents were analyzed using High-Performance 

Liquid Chromatography. SAMPEA 20T had high potassium concentration of 

8.920 ppm, while copper was 0.059 ppm. For SAMPEA-11, potassium also 

had the highest concentration at 6.760 ppm, followed by phosphorus, 3.626 

ppm and calcium, 1.630 ppm. Lower concentrations of iron, zinc, copper, and 

magnesium were noted in both cultivars. In SAMPEA 20T, two vitamins were 

detected: Vitamin B1 and Folate with concentrations of 2.123 mg and 11.060 

mg, respectively. In SAMPEA-11, three vitamins were detected: Thiamine, 

Folate, and Vitamin E with concentrations of 12.450 mg, 23.459 mg and 3.047 

mg respectively. The analysis of SAMPEA-11 and SAMPEA 20T cowpea 

cultivars shows a significant presence of potassium among the minerals, and a 

predominant presence of Folate, with notable concentrations of Thiamine and 

Vitamin E. The variety of nutrients highlight the nutritional value and potential 

health benefits of these cowpea cultivars.  
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INTRODUCTION 

SAMPEA-11 is an inproved cowpea (Tolorunju et al., 2023), while SAMPEA 20T, 

is a newly introduced genetically modified crop (Malik and Roy, 2021; Andam et al., 2024) 

that have garnered attention due to their unique characteristics and potential as a nutritional 

powerhouse (Titus et al., 2024). They are cultivar released by the Institute of Agricultural 

research (IAR) Ahmadu Bello University, Zaria as an important variety of cowpea that has 

a high resistance against boring insects (Smith et al., 2019; Titus et al., 2024). SAMPEA11 

and SAMPEA 20T belongs to the Vigna unguiculata (L.) Walp. species, and it are known for 

their adaptability to various environmental conditions and ability to thrive in marginal soils 

(Singh, 2005; Weru, 2016; FAO, 2021). This adaptability makes them attractive candidates 

for improving food security and nutrition in regions where resources are scarce (Nwagboso 

et al., 2024; Ragasa et al., 2024). 

The continent of Africa is not yet on the path to eliminate hunger by 2030 while the 

prevalence of malnutrition in Africa has risen from 17.6% in 2014 to 19.1% in 2019 (FAO, 

2019; Wudil et al., 2023). Over the years, the question of appropriate food security has 

remained a critical subject for consideration by many government administrations in 

Nigeria (Ejikeme, Osabohien et al., 2020). 

Minerals, and vitamins are fundamental components of human nutrition, and their 

presence in our diets is essential for maintaining health and preventing various dietary 

deficiencies (Godswill et al., 2020). 

The nutritional content of SAMPEA-11 and SAMPEA 20T remains an area of interest and 

significance, particularly in regions where it is a dietary staple. Moreover, as dietary 

preferences shift and global nutrition challenges evolve, it is essential to continuously assess 

the nutritional composition of food sources like SAMPEA-11 and SAMPEA 20T to adapt 

to changing dietary patterns and address emerging nutritional concerns (Bailey et al., 2019). 

This study was carried out to assess the mineral, and vitamin constituents of SAMPEA-11 

and SAMPEA 20T. 
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METHODS 

Plant materials collected and how to get it 

SAMPEA-11 and SAMPEA 20T were purchased from Institute for Agricultural Research, 

Ahmadu Bello University, Zaria Kaduna State Nigeria. The collected samples were cleaned, 

dried, and ground into a fine powder to ensure homogeneity.  

Analysis of Mineral and Vitamin Constituents 

Mineral constituents (Na, K, Ca, Cu, P and mg) were analyzed using atomic absorbance 

spectrometer (AAS - Shimadzu AA 7000) according to standard operation instructions. 

Whilwe, vitamins were analysed using HPLC with methanol as mobile phase and C-18 

column, and standard vitamins were used to calibrate (Agilent 1200 series, Agilent 

Technologies, USA). 

Data obtained from the analysis were statistically analyzed to determine difference in mean. 

The results were expressed as mean ± standard deviations, and other relevant statistical 

parameters. 

 

RESULTS 

Table 1 presents the mineral composition of SAMPEA-11 and SAMPEA 20T. 

Among the minerals analyzed, potassium (K) has the highest mean concentration at 6.760 

ppm, indicating its substantial presence in the sample. Calcium (Ca) and phosphorus (P) 

displayed notable concentrations at 1.630 ppm and 3.626 ppm, respectively. Conversely, 

the analysis revealed relatively lower concentrations of iron (Fe), zinc (Zn), copper (Cu), 

and magnesium (Mg) in SAMPEA-11. While the mineral composition of SAMPEA 20T 

showed significant variations in the concentrations of the minerals with potassium (K) 

having the highest mean concentration at 8.920 ppm, indicating its substantial presence in 

the sample. Conversely, copper (Cu) displayed the lowest mean concentration at 0.059 

ppm, suggesting a comparatively lower abundance. 

Table 2 presents the vitamin contents of SAMPEA-11 and SAMPEA 20T analyzed 

using High-Performance Liquid Chromatography (HPLC). Five vitamin compounds were 

detected: Vitamin B1 (Thiamine), Folate (Vitamin B9), and Vitamin E. Thiamine was 

detected at a retention time of 2.505 minutes with a concentration of 12.450 mg, 

contributing to approximately 32.0% of the total vitamin content. Folate, identified at a 
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retention time of 2.910 minutes, exhibited a significantly higher concentration of 23.459 

mg, constituting 60.2% of the total vitamin content. Additionally, Vitamin E was detected 

at a retention time of 5.655 minutes, with a concentration of 3.047 mg, contributing to 

7.8% of the total vitamin content. The analysis indicates a predominant presence of Folate, 

followed by Thiamine and Vitamin E, in SAMPEA-11. 

While Vitamin B1 (Thiamine) and Folate (Vitamin B9) were detected in SAMPEA 

20T. Thiamine, detected at a retention time of 2.507 minutes, and a concentration of 2.123 

mg, constituting approximately 16.1% of the total vitamin content while, folate, identified 

at a retention time of 2.912 minutes, with higher concentration of 11.060 mg, contributing 

to 83.9% of the total vitamin content. 

Table 1: Mineral Composition of SAMPEA-11 AND SAMPEA 20T 20T 

Minerals Concentration (ppm) 

 SAMPEA-11 SAMPEA 20T 

Fe 0.200±0.001 0.300±0.002 

Zn 0.500±0.001 0.500±0.002 

Cu 0.133±0.002 0.059±0.001 

Mg 0.052±0.001 0.072±0.002 

K 6.760±0.001 8.920±0.002 

Ca 1.630±0.001 1.680±0.002 

P 3.626±0.001 3.765±0.002 

 

Table 2: Vitamin Contents of SAMPEA-11 and SAMPEA 20T using HPLC 

Compound  Retention Time Response Amount 

  (min)  (mg) (%) 

SAMPEA-11      

Vitamin B1  2.505 18.401 12.450 32.0 

Folate(B9)  2.910 95.017 23.459 60.2 

Vitamin E  5.655 146.700 3.047 7.8 

SAMPEA 20T      

VitaminB1  2.507 3.138 2.123 16.1 

Folate(B9)  2.912 44.796 11.06 83.9 
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DISCUSSION 

The findings revealed a significant amount of potassium, phosphorus and calcium as 

well as moderate quantity of Fe, Zn, cu and mg. This work agrees with the report of 

Owolabi et al.  (2012) who reported similar findings when they compared the proximate 

and mineral composition of five cowpea varieties in Nigeria. Considering the levels of 

micronutrient present in SAMPEA-11 and SAMPEA 20T, it can be considered as an 

important component for human meal and can be used to supplement for essential 

nutrient in low-income populations. 

These findings are consistent with previous studies (Fairweather-Tait et al., 2011; 

Titus et al., 2024) highlighting the importance of potassium in plant growth and 

metabolism, while the lower concentration of copper may warrant further investigation 

into potential implications for nutritional balance and plant health. Additionally, the 

relatively high concentrations of calcium (Ca) and phosphorus (P) at 1.680 ppm and 3.765 

ppm, respectively, suggest their significant contributions to the overall nutrient profile of 

SAMPEA-11 and SAMPEA 20T, On the other hand, the result indicates presence of 

Folate in the plant varieties, highlighting their potential nutritional significance in the 

sample. 

The results of this analysis offer valuable insights into the vitamin profile of 

SAMPEA-11 and SAMPEA 20T, essential for understanding its nutritional properties and 

potential health benefits. The significant presence of Folate, a vital B-vitamin crucial for 

various physiological functions, suggests that SAMPEA 20T could serve as a valuable 

dietary source of this nutrient. Folate plays a crucial role in DNA synthesis, cell division, 

and red blood cell formation, making it essential for overall health and development. 

Moreover, the detection of Thiamine, at a lower concentration compared to Folate, further 

enhances the nutritional value of SAMPEA 20T, as Thiamine is essential for energy 

metabolism and nerve function. 

 

CONCLUSION 

The findings of this experiment revealed the presence of vitamins (vitamin B1, B9 

and vitamin E), minerals (Fe, Zn, Cu, Mg, K, Ca and P). It was established that SAMPEA 

20T contain higher amount of folic acid (folate) and thiamine. The minerals on the other 

hand are also abundant with high amount of potassium. Further research into the 
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bioavailability and potential synergistic effects of these vitamins is required to provide 

valuable insights for nutritional interventions and food fortification strategies. 
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