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Abstract 

Wheat grains are a significant component of the human diet, and their cultivation has expanded over the past few 
decades to meet the needs of the growing population. This study examined the proximate composition, selected mineral 
contents, and phytochemical properties of wheat flour, which was produced by drying and grinding wheat grains into 
powder. The findings reveal that wheat flour contains phytochemicals such as alkaloids, carbohydrates, proteins, and 
saponins in abundance (++ indicating strong presence) but lacks glycosides, tannins, and others. The proximate analysis 
indicates the presence of fiber (6.001), protein (7.213), carbohydrates (68.701), and others, alongside mineral elements 
like sodium (85.800), calcium (52.700), and magnesium (65.300), which contribute to healthy growth. The study also 
shows that the wheat sample is low in fat (2.907), manganese (0.012), and iron (3.010). The health benefits of whole 
wheat flour are attributed to its bioactive components, such as phytochemicals and dietary fiber. 
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1. Introduction

Wheat (Triticum aestivum) is the primary staple food for over one-third of the global population, contributing more 
calories and protein to the world diet than any other cereal crop (Shewry, 2009). It is highly nutritious, easy to store, 
and transportable, and it can be processed into various food types. Wheat serves as a rich source of protein, minerals, 
B-group vitamins, and dietary fiber. However, environmental factors can influence the nutritional composition of wheat
grains. With its essential bran, vitamins, and minerals, wheat is regarded as an excellent food for promoting health
(Shewry, 2007). Wheat is a grass cultivated globally for its seeds, which are staple foods. The genus Triticum includes
many species, with common wheat (T. aestivum) being the most widely cultivated. Archaeological evidence suggests
that wheat cultivation began in the Fertile Crescent around 9600 BCE. Botanically, the wheat kernel is classified as a
caryopsis, a type of fruit (Adams et al., 2002). There are hundreds of wheat varieties classified into six major groups
based on factors like rainfall, temperature, soil conditions, tradition, planting, and harvesting periods. Additionally,
wheat classes are determined by kernel hardness, color, and shape. Wheat flour is widely used to produce bread,
biscuits, confectioneries, noodles, and vital wheat gluten. It also serves as animal feed, a raw material for ethanol
production, wheat beer brewing, cosmetics, and meat substitutes. Wheat flour contributes to the prevention and
treatment of certain digestive disorders (Simmonds, 2005). Nutritionally, wheat comprises approximately 78%
carbohydrates, 14% protein, 2% fat, 2% minerals, and significant amounts of vitamins such as thiamine and vitamin B.
It is also a rich source of trace minerals like selenium and magnesium, essential for good health (Fraley, 2003). Wheat
grains, scientifically known as caryopses, consist of the pericarp or fruit and the seed. About 72% of the protein is stored
in the seed’s endosperm, constituting 8–15% of the total grain weight. Wheat grains are also rich in pantothenic acid,
riboflavin, minerals, and sugars. Globally, billions of people rely on wheat as a dietary staple. Its nutritional significance
is especially critical in less-developed countries, where bread, pastries, noodles, and other wheat-based products form
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a substantial part of the diet. This study aims to determine the chemical composition of wheat flour by analyzing its 
proximate composition, phytochemical profile, and selected mineral contents. 

2. Materials and methods 

2.1. Sample Collection 

Wheat (Triticum spp) seeds were purchased from Oba Market in Owo, located in Owo Local Government Area of Ondo 
State, Nigeria. The sample was taken to the Chemistry Laboratory at Rufus Giwa Polytechnic, Owo, for proper 
identification and preparation. 

2.2. Sample Preparation 

The wheat grains were sun-dried for three days, and defective grains were removed. The dried grains were milled using 
a milling machine and stored in airtight nylon bags until laboratory analysis. 

2.3. Materials 

The materials used included HCl, H₂SO₄, a weighing balance, filter paper, heating mantle, crucible, thread, beakers, 
conical flask, distilled water, reagent bottles, chloroform, water bath, acetic acid, and pipette, among others. 

2.4. Proximate Analysis 

The proximate composition of the wheat sample was analyzed using the standard methods outlined by the Association 
of Official Analytical Chemists (AOAC, 2010). Parameters such as moisture content, protein, crude fiber, crude fat, and 
carbohydrate content were evaluated. 

2.5. Phytochemical Screening 

Phytochemical screening was conducted to detect the presence of tannins, phlobatannins, saponins, steroids, 
terpenoids, flavonoids, proteins, alkaloids, glycosides, and carbohydrates. This was carried out following the methods 
described by Eikeme et al. (2009), Gahan (1984), Evans et al. (1997), and Wagner et al. (1993). 

2.6. Determination of Mineral Composition 

The mineral composition of the sample, including calcium, magnesium, sodium, manganese, and iron, was analyzed 
using an Atomic Absorption Spectrophotometer (AAS Model: 2000), as per AOAC (2010) standard. 

3. Result  

Table 1 Results of proximate analysis in percentage (%) 

  S. N NUTRIENTS WHEAT        

1 Moisture 10.080 

2 Ash 5.098 

3 Crude fat 2.907 

4 Crude fibre 6.001  

5 Crude protein 7.213  

6 Carbohydrate 68.701 

 

 

 

 



GSC Advanced Research and Reviews, 2025, 22(01), 031-036 

33 

Table 2 Result of mineral elements (PPM) 

S. N Nutrients    WH 

1 Na 85.800 

2 Ca 52.700 

3 Mg  65.300 

4 Fe 3.010 

5 Mn 0.012 

 

Table 3 Result of phytochemical screaning of wheat flour 

S. N NUTRIENTS                                   WH 

1 Alkaloids                                    ++   ve             

2 Carbohydrates                        ++   ve             

3 Protein                                             ++   ve             

4 Phytosterols                               -  ve                  

5 Glycosides                                    -  ve                  

6 Saponnins                                    ++   ve             

7 Tannins                                           -  ve                  

8 Phlobatannins                           -  ve                  

9 Terpenoids                                    -  ve                  

10 Flavonoids -  ve                  

11 Steroids -  ve                  

++ (Very present), - (Absent). 

4. Discussion 

4.1. Proximate Analysis 

Table 1 presents the results of the proximate analysis of wheat powder, including protein, fat, ash, crude fiber, total 
carbohydrates, and moisture content. Wheat flour was found to contain approximately 7% protein, 10% moisture, 5% 
ash, 6% fiber, and 3% fat. The protein content aligns closely with results (8.67–12.47) reported by Saeid et al. (2015) 
and is comparable to the range (7.158–7.964) observed in plantain flour by Remi O. (2023). However, it is lower than 
the 14.70% reported by Adams et al. (2002) and 12.86% reported by Morris et al. (1999) for wheat flour. Variations in 
crude protein content are likely due to geographical differences, as nitrogen-rich soils can enhance protein levels 
(Brown, 1991). The protein content in this study suggests that wheat flour may be valuable in food formulation, as a 
high-protein diet supports energy production and tissue repair. 

Crude fiber, the indigestible portion of food essential for human diets, was recorded at 6% in this study. This value 
exceeds the 1.2% reported by Abd El-Hafez (2015) and 1.23% and 0.85% reported by Leach et al. (1959) for brown rice 
flour and refined flour, respectively. High fiber content promotes digestion and bowel cleansing, helping prevent heart 
diseases, colon cancer, and diabetes. Although the fiber content in wheat flour is relatively low (6%), it can be enhanced 
by incorporating fiber-rich foods, forming a composite flour to combat constipation and related conditions. 
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The wheat flour analyzed in this study showed a high carbohydrate content of 68%, classifying it as a starch-rich food. 
This aligns with the 67% reported by Remi O. (2023) for plantain flour, likely due to their shared role as staple foods. 
Carbohydrates serve as a vital energy source, making wheat flour suitable for breakfast meals and weaning foods (Butt 
and Batool, 2010). 

The low moisture content (10%) observed indicates that the flour can be stored at room temperature for extended 
periods without spoilage. Moisture content plays a crucial role in predicting the shelf life of food products. A low 
moisture level prevents microbial and fungal growth, enhancing storage stability (Remi O., 2023). The 10% moisture 
content in this study meets the acceptable limit for long-term flour storage (Singh et al., 2005). However, it exceeds the 
7.75% reported by Sui et al. (2006). 

Ash content, representing the inorganic residue after burning organic matter, was found to be 5%. This value exceeds 
the 2.53% reported for mung bean and chickpea flour (Arawande and Borokini, 2010) and the 1.40% for refined wheat 
flour (Leach et al., 1959). The higher ash content in this study may result from processing differences. Ash content 
reflects mineral presence, suggesting that wheat flour can serve as a mineral source. This can be further enhanced by 
incorporating mineral-rich flours. 

The fat content of wheat flour was recorded at 2%, higher than the 1.5% reported by Akpapunam and Sefa-Dedeh 
(1997). Differences in fat content may be due to variations in location and wheat species (Moss et al., 1987). Although 
fat contributes significantly to energy needs, the low fat content in wheat flour suggests that fortification may be 
necessary for applications like pastries, snacks, or traditional dishes like amala (Remi O., 2023). 

4.2. Mineral Composition 

Table 2 reveals that manganese (Mn) had the lowest content (0.012), while sodium (85.800), magnesium (65.300), and 
calcium (52.700) were abundant, meeting dietary requirements without fortification. These values align with those 
reported by Cara et al. (1992). The iron content (3.010) was low, consistent with the 2.1% reported by Abd El-Hafez 
(2015). Wheat flour is a good source of sodium, magnesium, and calcium but may require fortification to meet daily iron 
requirements. Comparatively, plantain flour, with iron content ranging from 0.6–0.8% (Remi O., 2023), also has low 
iron levels. Minerals, being non-volatile, are essential for maintaining health and cannot be destroyed by heat. 

4.3. Phytochemical Analysis 

Table 3 indicates that alkaloids, proteins, carbohydrates, and saponins were abundantly present, while terpenoids, 
flavonoids, steroids, tannins, phlobatannins, glycosides, and phytosterols were absent. These findings are consistent 
with Olubunmi et al. (2023), who reported similar results for wheat samples. Alkaloids exhibit antimicrobial, anti-
inflammatory, and analgesic properties, while saponins contribute to hypolipidemic, antioxidant, and anticancer 
activities. They also assist in treating heart failure and cardiac rhythm disorders. Though flavonoids and tannins were 
absent, they are recognized for their anticancer properties. Terpenoids and cardiac glycosides, known for their 
analgesic, antibiotic, and anti-inflammatory effects, offer significant therapeutic benefits (Ludwiczuk and Georgiev, 
2017; Firn, 2010). 

5. Conclusion 

This study demonstrates that wheat is a nutrient-rich plant-based food containing fiber, carbohydrates, minerals, and 
protein. These nutrients make it suitable for supplying energy, repairing tissues, and offering storage stability due to its 
low moisture content (10%). 

Recommendation 

Given wheat flour's high carbohydrate, fiber, protein, sodium, and calcium content, it can play a role in preventing and 
managing health conditions such as cancer, cardiovascular diseases, and diabetes. Incorporating mineral-rich flours can 
enhance its ash content and fortify it with iron. Further studies are recommended to explore the relationship between 
wheat flour and other edible flours from diverse sources. 
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