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CHAPTER ONE
1.0 Introduction 
 	Sweet potato, (Ipomoea batatas) is a widely cultivated root crop valued for its high carbohydrate content, particularly in the form of starch, and its richness in dietary fiber, β-carotene (provitamin A), vitamin C, and various antioxidants. As a versatile and nutrient-dense crop, sweet potato has gained prominence in food product development, especially in efforts to improve nutritional quality and food security in developing regions (Woolfe, 1992).
Wheat (Triticum aestivum), on the other hand, is a staple cereal grain and a major source of carbohydrates and plant protein globally. It is widely used in the production of flour-based products such as bread, pasta, and noodles. However, while wheat flour provides good structure and texture in baked goods, it is relatively low in micronutrients such as vitamin A and certain essential amino acids like lysine (Shewry & Hey, 2015).
Combining sweet potato with wheat grain in food formulations has attracted attention in recent years as a strategy to enhance both the nutritional and functional properties of staple food products. Sweet potato flour can enrich wheat-based products with β-carotene and dietary fiber while also reducing dependence on imported wheat in some regions. Moreover, partial substitution of wheat flour with sweet potato flour has been shown to improve the glycemic index and antioxidant activity of final products (Truong et al., 2018).
This synergistic approach leverages the complementary qualities of both crops sweet potato’s rich micronutrient content and wheat’s structural and processing advantages offering opportunities to develop healthier, functional food products without significantly compromising sensory properties or consumer acceptance.
1.1 Statement of problems 
       Wheat flour continues to dominate the flour industry especially in bread,pastries,and snacks despite increasing importation costs in countries like Nigeria which rely heavily on foreign wheat. The over reliance poses economic strain and limits the use of local crops that may offer similar or even better nutritional benefits hence the potential of potato flour as a substitute is under utilized there is limited local data on it nutritional content and functional properties when compared to traditional flour moreover there is a growing need to identify and promote alternative (Antonio, G.C., 2008)



1.2 Aims and 
1.2.1	Objectives 
   	The aims is to evaluate the nutritional composition of fortified sweet potato flour with wheat grain and explore its potential as a nutritious food product. The main objective of the study is to assess the nutritional content of potato flour as an alternative to conventional flour specific objectives include 
1.2.2	Aims   
   i. to determine the proximate composition (carbohydrates, protein, fats, fiber, moisture ash ) of potato and wheat flour 
  ii.   to evaluate the minerals and vitamins content of potato flour
   iii. to microbial/fingal analysis 
   iv. to assess the acceptability (sensory) of potato flour food formulation and dietary needs. 
1.3 Justification 
       Justification for studying the nutritional composition of fortified sweet potato flour with wheat flour:
· Nutritional enhancement: Sweet potato flour is rich in vitamins A and C ,potassium and fiber which can enhance the nutritional quality of wheat flour 
· Food security: Fortifying wheat flour with sweet potato flour can improve access to nutritious foods particularly in regions where sweet potatoes are abundant 
· Micro nutrients deficiencies:wheat flour is often fortified with iron, folic acid,and other micronutrients adding sweet potato flour can provide additional essential nutrients 
· Diverse nutrient profile: Combining sweet potato and wheat flour can create a more diverse nutrient profile potentially reducing reliance on single crops staples 
· Food product innovation: Developing fortified sweet potato flour with wheat flour can lead to new food products with improved nutritional content and sensory characteristics 
· Wheat flour limitations: wheat flour is often low in certain nutrients making fortification potential solutions
· Complementary nutrients: sweet potato flour and wheat flour have complementary nutrients profiles,which can create a more balanced and nutritious product 
· This can help improve public health especially in areas where people lack access to diverse and nutrient rich food                              
1.4 Use of wheat in potato flour  
The uses of wheat in sweet potato flour is mainly to improve texture, structure and baking performance in foods made from sweet potato based products use  
i Gluten development :sweet potato flour has no gluten, so products made with it alone [e.g bread] lack elasticity and volume 
*wheat flour adds gluten proteins , which from a stretchy network during mixing and baking 
ii Improve texture and structure 
*in bread  :wheat help trap C02 from yeast fermentation , giving a soft crumb and better rise 
*in noodles /pasta :wheat provides firmness and  chewiness 
iii Better water    absorption and dough handling
*wheat absorbs water in a balanced way making dough     less sticky and easier to handle 
iv Nutritional balance 
wheat adds more protein somes B-Vitamins and minerial to the sweet potato flour blend 
v flavor balance
wheat mild flavor reduces the strong wheat taste of sweet potato in baked goods 
1.5 Nutritional composition of potato flour 
         Potato flour a product obtained    by drying and milling potatoes , offer a nutttritionally dense   alternative to traditional flour . it retains most of the nutritionally qualities of fresh    potatoes  , including a high concentration of complex carbohydrate esstenial micro nutrient and dietary fibre according to singh    et al 100grams of potato flour contain approximately    80-85 grams of carbohydrates 6-8gram of protein less than 1 gram of fat and 5-7 gram of fiber . this composition makes it a rich energy   source , suitable for both  human consumption and use in food processing industries. The carbohydrates                    in pototoes flour  is predominantly starch , with a considerable portion exisiting in  the form of resistance starch . resistant starch is beneficial for gut health as it acts as a prebiotics ,m supporting the growth of beneficial intestinal bacteria
The nutritional composition of pototo flour underscore its viability as an alternative flour source high carbohydrate and fiber content rich micro nutrient profile and gluten free nature make it alteractive both nutritionally and economically.      






















CHAPTER TWO
2.0	Literature review
          This chapter reviews existing literature on the nutritional content of potato flour and its viability as an alternative to conventional flour, particularly wheat flour. It explores the botanical background of potatoes, the nutritional profile of potato flour,its health implications and its industrial applications. The review is informed by recent empirical studies,policy documents and theoretical framework related to food security,nutrition and sustainable agriculture.
           Botanical and agricultural overview of potato ( solanum tuberosum) is a herbaceous perennial plant belonging to the family solanaceous which also includes crops like tomatoes,eggplant and peppers. It is primarily cultivated for its underground tubers which are rich in starch and serve as a major source of carbohydrates.Botanically the plant grows to a height of about 60-100cm,with compounds leave and white to purple flowers depending on the variety. The tubers develop on underground stem known as Stolons and the plant is propagated vegetatively using seed tubes rather than botanical seeds (Hijmans& spooner ,2001)
  Its morphology and adaptability make it suitable for various agroecological zone .
Originally domesticated in the Andean highlands of South America over 7,000 years ago the potato was introduced to Europe in the 16th century by Spanish explorers and eventually spread to Asia and Africa.Due to its adaptability to diverse climatic and soil conditions, the potato has been embraced globally and now ranks as the fourth most important food crops after maize,rice and wheat (Arthur Jr. J.C. 1955). Its ability to grow in cooler climates where cereals may not thrive makes its an invaluable asset in temperate and high attitude tropical regions. 
Agronomically, potatoes require well drained loose textured soil with good fertility and adequate moisture supply. They are grown in both rain fed and irrigated systems and have a relatively short cropping cycle of 90 to 120 days,depending on the variety and climatic conditions (Ramteke, R.S. (2007). This rapid growth allows for multiple planting seasons in a year some regions contributing significantly to food availability and income for small holder farmers.moreover potatoes exhibit high yield potential with some improved varieties capable of producing up to 30 tons per hectare under optimal conditions (Ramteke, R.S., 2006).. 
    One of the distinctive features of potato cultivation is its positive role in crop rotation systems (Ramteke, R.S. 2007). potatoes help in breaking disease and pest cycle associated with cereal monoculture. Furthermore, their cultivation enhances soil disturbance during tuber formation and harvesting. This agronomic value has made the potato a preferred rotational crop in diversified farming systems across Asia,Europe and parts of Africa. 
In recent decades the potato has played a central role in food security intiatives, particularly in Africa. In countries like Nigeria, Kenya, Rwandan and Ethiopia national governments and development partners have supported potato production as part of broader agricultural transformation and poverty reduction strategies. These programs promote the use of disease resistant and early maturing varieties improve storage techniques and farmers training is sustainable agricultural practices. (Biliaderis, C.G. 1990).
    With the increase in production there is a growing interest in value addition processed in potato products such as crispy chips, flakes and flour are gaining popularity due to changing consumption patterns and urbanization. These products not only income opportunities for farmers and agro processing. Among these potato flour is particularly note worthy for its role in food diversification, especially as a substitute for wheat flour in gluten free and locally sourced food production ( Rosenfeld,2019) .
Despite its advantages, potato farming faces several challenges including pests and disease outbreaks (e.g late blight and bacterial) post -harvest losses and limited access to quality seed tubers. These constraints hamper productivity and profitability, particularly in developing countries where infrastructure and extension service are inadequate. 













CHAPTER THREE
MATERALS AND METHODS
3.0	Materials 
This chapter outline the research design ,sample collection ,materials used method of preparation and analysis of potato flour, and the procedures adopted in evaluating its nutritional composition it also describes instruments and laboratory techniques used in the study
3.1 Research Design
This study employed an experimental research design, which involved the laboratory preparation of potato flour and subsequent analysis of its nutritional contents . the aims was to assess the proximate and  mineral composition of potato flour and compare it to standard value for  traditional flours.
3.2	Sample collection
Fresh, mature tubers of solanum tuberosum potato were obtained from a Ipata market in illorin , Nigerian . the selection criteria were based on freshness , absence of rot , and uniformity in size and variety. The potatoes were immediately transported to the food science and nutrition laboratory for processing and analysis.

3.3	Materials and Equipment used for this study included
· Stainless steel knives   
· Grater
· Oven (set at 60-70)
· Laboratory grinder/blender
· Analytical balance
· Measuring cylinder and beaker
· Weighing scale
· Parchment paper
· Thermometer
3.4 preparation of potato flour
i. The fresh potatoes were thoronghly washed to remove dirt and contaiminants 
ii. The tuber were peeled, sliced into thin chips , and blanched in hot water (approximately 70) for 5 minute to inactivate enzymes and reduce microbial load 
iii. The slices were dried in a hot air oven at 65 for 24hour until constant weight was achieved
iv. The dried chips were then milled using a laboratory grinder and sieved to obtain fine potato flour
v. The flour was stored in airtight container at room temperative for further analysis
Sweet potato root
Sorbing grading
Washing
Peeling
Slicing
Blanching (80c, 5min)
Draining
Milling
Sieving
Packaging
Sweet potato flour
3.5 Preparation of wheat grains 
   Wheat flour processing generally involves cleaning, grinding and separating the wheat kernel components ( bran, endosperm and germ ) to produce different types of flour.The process can be broadly categorized into cleaning, temperature, conditioning,grinding, separations, milling and blending: 
* Cleaning: The wheat is cleaned to remove impurities like stone, dirt and other grains . This includes using sieves aspiration ( To remove lighter particles like chaff) and magnets ( To remove metallics objects) .
*Temperature and conditioning: Water is added to the wheat to adjust moisture content . This helps softer. the bran ( the outer layer ) and allows for easier separation from the endosperm ( the starchy inner part) during milling 
* Grinding: The wheat is ground using rollers breaking it down into smaller particles. The process often involves multiple stages of grinding ( coarse and fine ) 
* Spearation: Different components of the wheat kernel are separated this includes separating the bran and germ from the endosperm sifting is used to separate flour of different particles sizes 
*Milling: The endosperm is further ground into flour 
3.5 Preparation of composite flour 
  	 Composite flour is a blend of different types of flour, often combining wheat flour with other grain, tuber or legumes 
Preparation of composite flour 
 i selection of ingredients:chooses the grain, tuber or legume to blend with wheat flour, considering nutritional benefits, flavor and texture 
 ii cleaning and processing: clean and process the selected the desired particles size 
 iii drying:dry the ingredients to a suitable moisture level to prevent spoilage and ensure stability 
 iv milling: mill the ingredients into flour, either separately or together, depending on the desired blend ratio 
 v packaging and storage : package the composite flour in alright container and store in cool dry place to maintain quality 
3.6	Processing of potato flour with wheat
      Over the years, techniques have been developed for purée processing in order to produce purée with consistent quality,as mentioned above despite the variation due to cultural differences and post -harvest practices.For sweet potato flour root to produce good quality flour,they should be low in total free sugar content reducing sugar content,ash content,amylase and polyphenol oxidase activities and have high dry matter with white color . Roots are still acceptable for processing if the reducing sugar do not exceed 2% on dry weight basis dehydration of sweet potato involves washing, peeling, slicing/shredding, blanching, soaking pressing and drying. The losses during peeling and the ease of drying by slicing and shredding have been reported.
3.7	Preparation of sweet potato flour with
 The fresh potatoes were thoroughly washed to remove dirt and contaminants.
The tuber Were peeled sliced into thin chips and blanched in hot water ( approximately 700c for 5minute to inactivate enzymes and reduce microbial load 
The slice were dried in a hot air oven at 650c for 24 hours until constant weight was achieved 
The dried chips were then milled using a laboratory grinder and sieved to obtain fine potato flour. The flour was stored in airtight containers at room temperature for further analysis. The potatoes were immediately transported to the food science and nutrition laboratory for processing and analyses.
3.8 Storage stability of sweet potato flour 
        For prolonged storage of sweet potato flour , the packaging materials must be impermeable to  vapor and gas , resist tearing, protect against contamination from the environment , and be easy to handle . the advantage of double packaging (polyethylene/muslin cloth) is to prevent lumpiness and loss of color of flour stored in polyethylene and polypropylene bags for up to 5 or 7 months. Autos –oxidation of carotenoids may take place during storage , leading to loss of color and nutritional value.
The stability of B-carotene proved to be strongly and adversely affected by storage temperature and light. The microbial count of flour stored in different packaging materials did not change over time and was below the tolerable limit . out of the four equilibrium sorption model that were evaluated, the hasley equation gave the best fit to the sorption data . when hasley equation was used to estimate the thermodynamic function of sweet potato ,it was found that the heat of vaporization and the differential entropy decreased with moisture in an exponentials fashion.
3.9 Physical properties and functionality of flour 
  Sweet potato flour being rich in starch exhibit unique function properties which will find its suitability in specific products formulation. However the properties of sweet potato flour may be influenced by the method of preparation, severity of others components such as fiber, protein, etc . The changes in structural characteristics of starch occurring as a result of modification/ treatment may also be responsible for bringing specific functionality to the sweet potato flour.
 Starch molecules in the powder are degrated during processing thus losing the ability to swell and decrease viscosity. With more of the spray dried powder solubilized into solution there was less sweet potato solids to create resistance to flow in the mixture. The high pasting profile of enzymes modified flour shows that the starch molecules were strengthened as a result of modifications and resisted breakdown of paste . The formation of enzymes starch complex would have imparted rigidity to enzymes modified flour resulting in higher pasting viscosities. The peak viscosity of fermented flour was greater than that of unfermented flour observed an increase in cold paste viscosity ( CPV) of starch treated with maltogenic amylase 
  The thermal and mechanical stability and low retrogradation patterns show by enzymes modified flour are important characteristics useful for baked and frozen products. High paste viscosities are desirable in flour used as thickener where as low retrogradation patterns shown by enzymes modified flour are important characteristic useful for baked and frozen products. High paste viscosities are desirable in flour used as thickener where as low peak viscosities are desirable for high calorie food formulation such as weaning and specialty foods.
3.10	Progress in improving nutritional quality
 	Involves traditional methods like conventional breeding and agronomic practices, alongside technological approaches such as genomics, metabolic engineering, and marker-assisted selection, to increase micronutrients and other beneficial compounds in staple crops and processed foods. Additionally, sustainable dietary shifts toward plant-based foods, coupled with strategies like soil health management and promoting underutilized crops, are also crucial for enhanced public health and environmental benefits
3.11	Examples of composite flour 
 i sweet potato-wheat flour: Blending sweet potato flour with wheat flour enhance nutritional content and texture 
ii cassava -wheat flour: combining cassava flour with wheat flour improves gluten- free baking options 
iii legumes- wheat flour:Blending legumes flour with wheat flour increases protein content 


	Sample code
	Sweet potato flour (%)
	Wheat flour (%)

	A
	100%
	100%

	B
	20%
	80%

	C
	40%
	60%

	D
	60%
	40%

	E
	80%
	20%


3.12	Benefit of composite flour 
i improved nutrition: composite flour can often enhanced nutritional profile 
ii increased food security : using locally available ingredients can improve food accessibility 
Formulation of composite flour 
* weight flour: according to desired substitutions ratios ( common research ratios:90:10,85:15,80:20,70:30 wheat: sweet potato 
* Mix thoroughly: Using a rotary mixer or by repeated hand mixing and sieving to ensure homogeneity 
* Package: In moisture- proof,airtight bags or containers 













CHAPTER FOUR
4.1Proximate Composition of Wheat–Sweet Potato Flour Blends
The proximate composition of wheat flour fortified with sweet potato flour is presented in Table 4.1. The parameters analyzed include moisture content, crude protein, ash, crude fibre, crude fat, and carbohydrate.
Table 4.1: Proximate Composition of Wheat–Sweet Potato Flour Blends
	Sample
	Moisture (%)
	Crude Protein (%)
	Ash (%)
	Crude Fibre (%)
	Fat (%)
	Carbohydrate (%)

	P40W60 (D)
	5.36c ± 0.08
	10.70a ± 0.21
	1.83e ± 0.04
	1.19e ± 0.01
	2.17a ± 0.08
	78.57abc ± 0.69

	P50W50 (E)
	5.61b ± 0.06
	10.35b ± 0.01
	2.19d ± 0.06
	1.66d ± 0.04
	2.33a ± 0.21
	77.68c ± 0.59

	P60W40 (C)
	5.64b ± 0.13
	9.67c ± 0.14
	2.72c ± 0.07
	1.93c ± 0.01
	1.66b ± 0.01
	78.18bc ± 0.08

	P80W20 (B)
	5.92a ± 0.01
	8.93d ± 0.02
	3.02b ± 0.00
	2.26b ± 0.01
	1.05c ± 0.00
	78.82ab ± 0.01

	P100 (A)
	6.04a ± 0.01
	7.85e ± 0.16
	3.37a ± 0.00
	2.45a ± 0.00
	0.98c ± 0.05
	79.32a ± 0.11


4.1.1Moisture Content:
Moisture content ranged between 5.36% (P40W60) and 6.04% (P100). The increase in moisture with higher sweet potato substitution may be attributed to the higher water-binding capacity of sweet potato flour. Lower moisture content, as observed in P40W60, is desirable for longer storage stability (Oyeyinka et al., 2021).
4.1.2	Crude Protein:[
Protein content decreased significantly (p<0.05) from 10.70% in P40W60 to 7.85% in P100. This trend reflects the dilution effect of sweet potato flour, which has a lower protein content compared to wheat. Similar findings were reported by Adeola & Ohizua (2018), who observed protein reduction in composite flours with increasing sweet potato substitution.


4.1.3	Ash Content:
Ash values increased from 1.83% in P40W60 to 3.37% in P100, indicating higher mineral content in sweet potato flour. This suggests that fortification enhances the micronutrient profile of the flour, particularly calcium, potassium, and iron, which are naturally abundant in sweet potato (Adebayo-Oyetoro et al., 2017).
4.1.4	Crude Fibre:
Fibre content increased from 1.19% (P40W60) to 2.45% (P100). This improvement is nutritionally beneficial, as dietary fibre promotes digestive health and reduces risks of chronic diseases. The fibre enrichment from sweet potato aligns with reports by Shittu et al. (2021), who highlighted its functional contribution to composite flours.
4.1.5	Crude Fat:
Fat content declined with increasing sweet potato substitution (2.17% in P40W60 to 0.98% in P100). Since sweet potato is naturally low in fat, fortification reduces the lipid content of the blends. This could be advantageous for developing lower-fat products with extended shelf life, as fats are prone to oxidation (Oladele et al., 2020).
4.1.6 	Carbohydrate:
Carbohydrate values ranged between 77.68% and 79.32%, with P100 having the highest. This is expected, as sweet potato flour is rich in starch and sugars. High carbohydrate availability makes the blends a good source of dietary energy.
Interpretation:
The fungal load increased progressively with higher levels of sweet potato flour, ranging from 5 × 10² sfu/g (P40W60) to 12 × 10² sfu/g (P100). This trend suggests that sweet potato flour, being richer in sugars and moisture-binding compounds, may provide a more favorable medium for fungal growth. Nevertheless, the values remain within acceptable microbiological limits for flour products (ICMSF, 2011).
These findings indicate the need for strict hygienic handling and packaging to minimize fungal contamination, especially in higher substitution levels. Similar microbial patterns in composite flours fortified with root crops were observed by Olatunde et al. (2019).

4.2	Microbial Load of Wheat–Sweet Potato Flour Blends
The fungal counts of the flour blends are presented in Table 4.2.
Table 4.2: Fungal Load of Wheat–Sweet Potato Flour Blends
	Sample
	Fungal Load (×10² sfu/g) R1
	R2

	P40W60 (D)
	5
	5

	P50W50 (E)
	4
	7

	P60W40 (C)
	8
	7

	P80W20 (B)
	10
	9

	P100 (A)
	12
	8


	Sample
	Aroma
	Appearance
	Taste
	Texture
	Overall Aceptability

	863
	8.31a±1.38
	6.69a±1.75
	7.23a±2.01
	6.23a±2.09
	8.15a±1.21

	489
	7.62a±1.19
	7.00a±1.83
	6.77a±1.83
	6.54a±1.85
	7.54a±1.20

	47
	7.38ab±1.26
	6.69a±2.39
	6.38a±2.29
	6.38a±1.71
	7.62a±1.45

	304
	7.15ab±1.73
	6.15a±1.95
	6.85a±1.63
	7.23a±1.42
	7.77a±1.17

	522
	6.17b±2.29
	6.75a±1.91
	6.92a±1.44
	6.58a±1.62
	7.50a±1.31



Sensory analysis is a crucial determinant of consumer acceptability,as it integrates the percepheri of anoma,appearance, taste, texture and overall acceptability into a holishc judgment of products quality.
Sensory analysis 
Aroma:
Sample 863 recorded the highest aroma score (8.31), significantly higher (p<0.05) than sample 522 (6.17). The improved aroma at higher wheat–sweet potato blending ratios may be linked to the presence of natural flavor volatiles in sweet potato, such as maltol and β-ionone, which enhance baked product aroma (Zhang et al., 2021). This indicates that moderate substitution of wheat flour with sweet potato flour does not negatively affect aroma but may improve consumer perception.
Appearance:
Appearance scores ranged from 6.15 to 7.00, with no significant differences (p>0.05). This suggests that the inclusion of sweet potato flour did not drastically alter the visual appeal of the flour-based products. However, slight reductions in appearance scores at higher substitution levels may be due to color changes associated with sweet potato pigments such as carotenoids, which can impart a yellowish hue (Oladele et al., 2020).
Taste:
Taste scores varied between 6.38 (sample 47) and 7.23 (sample 863). The relatively higher score for sample 863 shows that consumer preference leaned towards blends with moderate sweet potato inclusion. The natural sweetness of sweet potato contributes to improved flavor balance, reducing the blandness of wheat products. These results agree with Adeola and Ohizua (2018), who reported that sweet potato fortification improved palatability in composite baked products.
4.3.3	Texture:
Texture scores ranged from 6.23 to 7.23, with sample 304 rated highest. The improvement in texture is likely linked to the water absorption and fiber composition of sweet potato flour, which can influence crumb structure and softness (Shittu et al., 2021). At higher substitution levels, however, excessive fiber content could reduce gluten strength, leading to less elastic dough and slightly lower texture ratings.
4.3.4 Overall Acceptability:
Overall acceptability scores were generally high (7.50–8.15). Sample 863 had the highest overall acceptability (8.15), reflecting its favorable combination of aroma, taste, and consumer appeal. These findings highlight that partial substitution of wheat flour with sweet potato flour yields acceptable and nutritious products without compromising consumer preference.
4.4 Discussion
The sensory evaluation results demonstrate that fortification of wheat flour with sweet potato flour can produce highly acceptable products. The highest consumer preference was observed at moderate substitution levels (sample 863), where desirable sensory qualities were enhanced without significant negative impacts on texture and appearance. The inclusion of sweet potato flour not only improves sensory attributes but also provides added nutritional benefits such as dietary fiber, carotenoids, and essential micronutrients (Adebayo-Oyetoro et al., 2017; Zhang et al., 2021).
These findings align with previous reports that composite flours containing sweet potato enhance flavor and consumer acceptability while supporting food diversification and reducing reliance on wheat imports (Adeola & Ohizua, 2018). The high overall acceptability suggests strong potential for commercial applications in bakery and pastry industries.



























CHAPTER FIVE
Conclusion and Recommendation
5.1	Conclusion 
	Sweet potato flour is becoming increasingly important and food producers, marketers and consumers are drawing attention to it. In fact, sweet potato can generate high income for the farmers because of high market value and profitability. The information presented here shows that sweet potato flours have great potential for the production of numerous food products. Functional properties are the set of data, which provide information about the fields of application in food formulations. Wheat is a nutrient rich plant based food containing fiber carbohydrates, minerals, and protein. These nutrients make suitable for supplying energy, repairing tissues, and offering storage stability due to its low moisture content (10%)     
5.2	Recommendation
	The studies on the different varieties and processing methods reveal the vast variability available among the functional properties of sweet potato flour. The range of characters observed makes the sweet potato flour amenable to different applications based on their functional properties. The functional properties of sweet potato flours obtained from different varieties and processing methods varied both within and between species and processing methods. The high stability in the heating and cooling processes of drum dried and hot air-dried flours make these flours very useful in food industry especially where sterilization is required such as baby food. The high bulk density of modified flours can make them useful in food preparations such as confectioneries, as well as in pharmaceuticals industry as a drug binder and disintegrant. The flour prepared using blanching as pretreatments which have high swelling power can be partly incorporated with wheat flour for making swallow. The high paste viscosity of enzyme-modified flour makes these flours to act as a good thickening agent. The less digestibility of acetylated flours makes them suitable for specific and targeted food products such as for diabetics and obese people who may have a lower digestibility ability. In deduction, acetylating, enzyme modification and preheating treatments could be used as a method for modifying and preserving functional properties to suit various applications of sweet potato flour with wheat grains in the food industry. After going through whole discussion and the available data, it can be concluded that sweet potato flours with wheat grains are valuable foodstuff and have multi functions. Hence, in view of huge amounts in which sweet potatoes are used up all over the world, sweet potatoes with wheat grains could be a very good vehicle for addressing some health related problems and also serve as food security.
Discussion
The results demonstrate that fortification of wheat flour with sweet potato flour improves its nutritional profile by increasing mineral and fibre content while lowering fat content. However, higher substitution levels reduce protein concentration and increase fungal susceptibility. Optimal blends such as P40W60 and P50W50 achieved a balance of enhanced nutrition, acceptable carbohydrate levels, and lower microbial load.
These findings align with previous reports that composite flours with sweet potato improve dietary quality and reduce dependence on wheat imports while maintaining safety and functionality (Adeola & Ohizua, 2018; Oyeyinka et al., 2021). The results also suggest that processing, packaging, and storage strategies should be optimized to control microbial growth in composite flours.
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