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CHARTER ONE
INTRODUCTION
1.1 Background ot the study 
The global food industry has continuously explored Potential of Composite flour in improving the nutritional profile of baked product, particularly Cookies. Composite flour is blend of different flours, typically from cereals, tubers legumes, and other plant Sources. which are Combined to achieve specific functional and nutritional Properties (Njoku & Emeka, 2021). The use of composite flour in baking is not only a strategy for food diversification but also a means of enhancing the nutritional quality of food products, especially in developing Countries where mal-nutrition is prevalent interest in the utilization of millet and guinea Corn as components of composite flour for Cookies production (Adekunle & Akinwale: 2023).
Millet is a drought-resistant Cereal Crop Known for its high fiber Contents, anti oxidant properties and essentials amino acids, making it a valuable ingredients in functional foad Pratiction (Balogun & Obinen, 2025). Similarly guinea Corn (Sorghum) as a Staple grain in many Arfrican Countries, know for its rich Composition of Carbohydrate, Proteins, Iron and B vitamins, which Contribute to Improve health outcome (Ede & anoh, 2024.). The utilization of these grain in Composite flour for cookies production Is not only a strategy for food Security but also a means of promotion the consumption of Indigenous. Crocs. According to Njoku and Emeka, (2021) ,cookies produce with composite flour Containing millet and guinea corn have demonstrated enhance nutritional Value, including Improved protein Contents and a balanced amino acid Profile.
The present study is therefore, designed to Investigate the production of cookies using Composite flour with special reference to guinea corn and millet. It aims to a assess the Sensory, nutritional and Physical properties of the produced Cookies, with a focus on optimizing the formulation for better consumer acceptance. This study will also explore the potential of consumption of Indigenous grains and reducing the reliance on wheat flour in cookies production.
Cookies are widely consumed snack products due to their appealing taste, long shelf life, and ease of consumption. Traditionally, cookies are made from wheat flour, which contains gluten, a protein responsible for dough elasticity and structure. However, with the increasing cost and Importation of wheat, coupled with rising concerns over gluten intolerance and food insecurities, attention has shifted toward the use of local and underutilized grains for composite flour production.
Composite flour refers to a blend of wheat and non-wheat flours (such as those from legumes, tubers or cereals), used to reduce dependence on wheat and improve nutritional quality. In recent years, Interest has grown in the use of Indigenous grains like guinea corn (sorghum) and millet for such applications. These grains are drought resistant, widely available in Sub Saharan Africa, and rich in essential nutrients such as dietary fiber,iron, calcium, and B-Vitamins.
         Guinea corn and millet have the potential to Significantly contribute to food products diversification and Sustainability. However, their use in cookie production requires a detailed Study on their functional, nutritional, and Sensory attributes when Incorporated Into Composite flour blends.
Cookies are one of the most widely consumed bakery products across all age groups globally. Their popularity can be attributed to their Crisp texture, Pleasant taste, ease of Storage, Convenience, and affordability. Traditionally, Cookies are made Primarily from refined wheat flour, which Provides the necessary gluten to give Structure and texture to baked products. However, the over dependence on wheat flour in developing countries poses several economic, health, and agricultural Concerns.
1.2 Statement of the problem 
The increasing prevalence of de related health issue such as Obesity, diabetes, and Cardiovascular disease has necessitated the demand for healthier snacks options (Njoku $Emeka,2021).Conventional cookies produced with refined wheat flour are typically high in sugar and low in essential nutrients, making them a poor choice for health Conscious consumers (Adekunle & Akinwale.2023) Although milet and guinea Corn were highly nutritious and widely available in many developing Countries, they remain underutilized In the food Industry (Balogun &Obima,2023). This underutilized is partly due to the food production, Particularly in Composite flour for Cookies production (Ede & onoh,2024).
This study seeks to address these gaps by exploring the production of Cookies using Composite flour with special reference to guinea Corn and millet. It will Provide in sights Into the sensory, nutritional and Physical properties of the Produced Cookies, as well as identify the optional formulation for achieving desirable qualities.
1.3 Objectives of the study
1.3.1 General Objective
The general Objective of this study is the production of Cookies using Composite flour with special reference of guinea Corn and millet.
1.3.2 Specific objectives.
i. To Produce Cookies using different ratios of guinea Com and millet flour.
ii. To Identify the nutritional Value and health benefit of guinea Corn and millet in the production products from Cookies. -Analyze the sensory evaluation of the guinea corn and millet.
1.4 Research Questing
i. Can cookies be successfully made using guinea corn and millet flour?
ii. what are the nutritional values and potential health benefits of using guinea corn and millet cookie production?
iii. what are the sensory characteristics (taste, texture, aroma, and appearance) of Cookies made with guinea corn and millet flour?
1.5 Significant of the study
The significant of this study is production of cookies using composite flour with special reference of Guinea corn and millet.
Specifically:
1.Promotion of Indigenous grains: The use of guinea corn and millet in cookies Production helps promote local and underutilized grains, supporting agricultural sustainability and reducing dependence on imported wheat flour
2. Cost-Effective Productions: By Substituting part of the wheat flour with locally sourced composite flour, this study could help reduce the cost of raw materials in hospitality establishments such as hotels bakeries and restaurants.
3. Nutritional Benefits: Cookies made with guinea Corn and millet may provide additional health benefits such as higher fiber content, essential minerals, and gluten free properties, which appeal to health conscious consumers and those with dietary restrictions.
4.Innovation in product Development: The study encourages creativity and innovation in the hospitality and food science Industry, offering new nutritious snack options that can meet the evolving preferences of customers.
5.Educational valve: The findings of this research will serve as a reference for students, researchers, chefs, and hospitality managers interested in functional food development and sustainable ingredient sourcing.
1.6 Scope of the study.
This research focuses on the development and evaluation of cookies produced from composite flour made from guinea corn and millet. The scope Includes,
1. Raw Materials? The study uses guinea corn and millet flour in various proportions blended with wheat flour to produce composte flours.
2. Product development: Cookies will be Produced using different flour blends and standard baking procedures will be followed.
3. Nutritional Analysis: The cookies will be analyzed for Proximate composition (moisture, ash, protein, fat, fiber, and carbohydrates).
4. Sensory evaluation: The finished cookies will be evaluated by a panel for taste, texture, aroma, appearance, and overall acceptability.
5. Comparative Analysis: Results will be compared with cookies made from 100% wheat flour to assess the Performance and acceptability of the composite flour formations
6. Limitations: The study is limited to laboratory-scale Production and does not include commercial -Scale analysis or long term shelf-life studies.
1.7 limitation of the study
This study is subject to several limitations. Firstly, the Study is limited to the use of only two grains (Guinea corn and millet) in the preparation of Composite flour. The exclusion of other potentially benefices grains or legumes may limit the diversity of the Composite flour and the nutrition quality of the cookies (Njoku&emeka,2021) secondly the sensory evaluation of the cookies relies on the subjective assessment of Panelist, which may introduce bias despite the use of trained panel (Adekule / Akinwale, 2023). finally, the study focuses solely on cookies and does not explore the Potential of the composite flour in other baked Product such as bread and cakes.
1.8 Definitions of terms
1. Composite flour: A mixture of flours from different sources (e.g guinea corn, milet, and wheats) used to Improve nutritional value and reduce reliance on wheat flour
2. Guinea corn : Also known as sorghum, it is a cereal grain rich in fiber and nutrients, often used in traditional African diets.
3. Millet: A Small-seeded Cereal grain Known for its high nutritional value and health benefits. It is gluten-free and commonly grown in arid regions.
4. Cookies: Baked Snacks items, typically sweet, flat, and round, made from flour, fats sugar, and other ingredients such as eggs and flavorings.
5. Sensory evaluation: A scientific method used to assess the taste, texture, aroma, color, and overall acceptability of food products through human senses.
6. Nutritional Analysis: The process of determining the nutrient content (e.g Protein, fat, carbohydrates, fiber, and minerals In a food product.
7.Hospitality Industry: A sector that includes services related to food, lodging, and tourism. This study focuses on how the hospitality Industry can adopt healthier, local food options.
8.Acceptability :The degree to which a product is liked or approved by Consumers based on sensory characteristics and overall satisfaction .
 
 
 
 

 
 












CHAPTER TWO
LITERATURE REVIEW
2.0 INTRODUCTION 
Cookies are one of the most Popular balad Snacks worblarde, consumed by alliage group's due to their sweet taste, Crop dereture, Portability, and long shelf life Traditionally produced from refined whet flour, sugar and fat, cookies are now being reformulated with alternative flours to enhance their nutritional Profile and reduce dependency on wheats (Gomes et al., 2020). In recent years, Interest has grown in the use of Composite flour blends-moistures of wheat flour with other locally available flours for producing nutritionally enriched bakery Products.
   This Chapter reviews literature on Cookie Production with composite flour, with a special focus in the use of guinea corn (Sorghum) and millet. It covers nutritional, functional, and sensory aspects, as well as theoretical and empirical Perspective, and concludes by identifying gaps in existing research.
    The Increasing demand for nutritious, affordability, and culturally acceptable snack products has led to the development of Innovative approaches in bakery production Cookies, one of the mosts popular ready to eat baked Snacks, have gained global acceptance due to their appealing taste, texture, convenience, and relatively long shelf life. Traditionally, cookies are made from refined wheat flour, sugar, fat, and leavening agents. However, reliance on wheat as the sole flour source presents several challenges, especially in developing countries where wheat is not grown in significant quantities and is largely imported at high cost (FAO,1995). 
To address these challenges, researchers and food processors have explored the use of composite flour from blends of wheat flour with other locally available flours from cereals, legumes, tubers or oilseeds. composite flour technology not only reduces dependency on Imported wheat but also promotes the utilization of Indigenous crops with high nutritional and functional value. Two notable cereals in this regard are guinea corn(Sorghun) and millet Which are widely cultivated in semi-arid regions of Africa and Asia due to their drought tolerance and adaptability to poor soils (Obilana&manyasa,2002).
   Guinea corn and millet are rich sources of Carbohydrates, dietary fiber, minerals(iron, magnesium, Phosphorus, Zinc),vitamins(B-Complex),and bioactive compounds such as Phenolic acids and tannins that have anti-oxidants properties (Awika & Rooney, 2004). Additional , they are naturally gluten-free, making them suitable for individuals with celiac disease or gluten Intolerance. Their Incorporation Into cookies can significantly enhance the nutritional profile, Providing consumers with a healthier snack alternative without sacrificing sensory qualities such as flavor, aroma, and texture.
 Cookie production is particularly suitable for composite flour application because cookies do not require a high gluten Content for structure, unlike bread. This makes it easier to substitute wheat flour with guinea corn and millet flours. While still achieving acceptable product quality. Several Studies have reported that partial replacements of wheat flour with Sorghum or millet flour (typically between 20-40%). Can produce cookies with Improved nutritional value and Comparable Sensory acceptability (MC watters et al., 2004 et al, 2007).
  Despite these promising findings, there remains limited research on the combined use of guinea com and millets flours in cookies Production, especially in terms of optimizing formulation to balance nutritional enhancements with desirable sensory Characteristics. understanding the functional properties of these flours, their effects on dough rheology, baking performance, and consumer perception  is critical for successful product development
2.1.1 Overview of cookies using composite flour with special reference of guinea corn and millet.
   Cookies are Small, sweet, baked snacks or deserts, usually made from flour sugar, fat and other flavoring Ingredients. Traditionally, wheat flour has been the principal ingredient due to its desirable gluten properties, which contribute to the texture, structure, over the and mouthfeel of Cookies (manley, 2011). However growing demand for gluten free and nutritionally enhanced bakery products has led to the exploration of composite flours blends of wheat and non-wheat flours or entirely non-wheat formulations.
   Composite flour technology involves mixing different flours to improve nutritional quality, reduce dependency on wheat imports, enhance functional properties, and utilize locally available crops (FAO, 1995). This approach is particularly relevant in developing countries, where indigenous cereals such as Guinea Com (Sorghum bicolor) and millet (Pennisetum glaucum) are abundant drought-tolerant, and rich in nutrients.
    Guinea corn (Sorghum) in cookies
  Sorghum is a gluten-free cereal rich in dietary fiber, Phenolic compounds, and minerals such as iron, calcium, and Potassium (Awika & Rooney (2004). In Cookies Production, Sorghum flour can partially or wholly replace wheat flour, Producing Products with improved nutritional and functional attributes. However, the absence of gluten may reduce dough elasticity, which can affect spread ratio,texture and crump structure (Taylor et al., 2006). Sorghum-based cookies have been reported to have a denser texture but a pleasant flavor profile when combined with other flours.
   Millet in cookies 
   Millet is another gluten-free grain, Valued for his high content of essential amino acids, minerals(magnesium phosphorus), and antioxidants (obilana & manyasa, 2002).
Millet flour incorporation into cookies increases nutritional density and adds a characteristic nutty flavor.Like Sorghums, millet lacks gluten, which can influence cookie Structure, but in composite blends, It can improve the nutritional profile and offer functional benefits such as lower glycemic response (shobana & Malleshi, 2007)
     Advantages of using Guinea Corn and millet compositie flour in Cookies
.Nutritional enhancement:increased fiber, micronutrients, and antioxidants.
.Gluten-free potential:Suitable for individuals with gluten Intolerance or coliac disease (if wheat is fully replaced).
.Loal economic benefits: Encourages the use of indigenous crops, reducing dependency on wheat imports.
.Flavor diversity: Unique taste profiles appealing to niche markets.
 Challenges
.Texture and spread issues due to the absence of gluten.
.Need for binding agents or modified processing methods to achieve desired cookies quality.
.Consumer acceptance may require gradual introduction and recipe optimization.
2.1.2 Nutritional composition of Composite flour with special reference to guinea corn and millet 
 Composite flour refers to a blend of two or more flours from Cereals, legumes, tubers, or other plant Sources, formulated to achieve specific nutritional, functional and economic benefits (FAO,1995). The nutritional composition of composite flour largely depends on the raw materials used,Their blending ratio, and processing methods. In corporating guinea corn (Sorghum bicolor) and millet (Pennisetum glaucom and either species)into composite flour significantly enhances Its nutrients profile while offering gluten-free option for consumers.
1. Macronutrient Profile
 .Carbohydrates:Both Guinea corn and millet are rich in complex carbohydrates, contributing to high energy values(-70 -75g/100g). The starch is characterized by relatively slow digestibility, resulting in a lower glycemic Index compared to refined wheat (Taylor et al.., 2006).
.Protein: Sorghum and millet Contan about 8-13% Protein. While their protein quality is limited by low lysine Content, blending them with legume flours (eg.,soy,Cowpea) Can improve amino acid balance (obilana / Manyasa, 2002).
.Fats: The lipid content is generally low (2-5%),but must contains slightly higher fat, contributing to its nutty flavor.
2.Micronutrients.
 .Minerals:
.Iron: Millet is particularly rich in iron (6-8mg/100g), beneficial in combating iron-deficiency anaemia.
.calcium & magnesium:sorghum contains significant amount of Calaum (~25mg/100g) and magnesium (~160mg/100g).
 .Zinc & phosphorus: Both grains are good sources, supporting bone health and enzyme functions (FAO, 2012)
 .vitamins: Both cereals provide B-Complex vitamins such as thiamine , riboflavin and niacin essential for energy metabolism.
 3. Dietary Fiber and bio active compounds.
 .Guinea corn and mullet are high in dietary fiber (6-15%) Promoting digestive health and satiety
.They also contain poly phenols and antioxidants (e.g, tannins, phenolic acids , flavonoids) with potential anti-Inflammatory and anti diabetes properties (Awika&Rooney, 2004).
 4.Functional Implications in composite flour
 .When Incorporated into composite flour,Guinea corn and millet.
.Enhance the nutritional density of bakery and Snack Products.
.provide gluten free formulations for celiac patients(when wheat is excluded).
.Improved mineral anal fiber content without significantly altering sensory acceptability when optimized at 20-40% substitution levels (ocheme et al, 2015). benefits of Incorporating nutrient rich Ingredients into common foods. According fo this theory,dietary Improvement can be achieved by Increasing
the nutrient density of widely consumed
Products without significantly changing consumption habit (Drewnowski, 2005)
The inclusion of guinea corn (Sorghum bicolor) and millet (Pennisetum glaucum and related species) in composite flour aligns with nutritional theory because these cereals are rich in complete carbohydrates, dietary fiber, minerals(iron,magnesium,zinc),and bioactive compounds such as polyphenols (Awika / Rooney,2004;obilana&manyasa, 2012). These nutrients contribute to satiety, blad Sugar regulation and antioxadant defense.
 
2.1.3 General Uses of Guinea Corn and Millet in Production of Snacks.
Traditional and Contemporary Snack uses
1- Porridges and Pap (pap, ogi, akamu, koko)
 Commonly Consured as breakfast or snacks: fermented Grain pap made from millet or guinea corn referred to as ogi, akamu, koko or pap - 1s a popular traditional Snack in Nigeria and west Africa.
2.Millet Ball's (fura)
 Known as fura, these are dough balls made from ground milled of or guinea corn , often mixed with spices then shaped and sometimes combined with fermented milk(nunu) to form the snack or drink fura da Nono.
3. Extruded Snacks, Flakes, Murukus,  Bhuja
.Using extrusion technology, multi grain snacks including flaked snacks, murukus, bhujia, Cookies, and tortilla chips are produced from millet and sorghum blends.
4. Energy Bars & Sorghum Bran Peda
.value added snacks like sorghum bran peda and energy bars combined millet or sorghum brain with sweeteners such as honey,offering a nutritions and convenience snacks rich in fiber,iron,and zinc
5. Puffed or Popped Snacks
• Milet and Sorghum Can be puffed or Popped similarly to Popcorn.producing light,creanchy snacks suitable for children and health conscious consumers.
6. Baked Goods (Biscuits , cookies, Bread muffins) 
Millet are increasingly used in baked products finger millet,foxtail millet,and sorghum flour are employed in gluten free breads,muffins,cookies,and pastries.composite flour(millet blended with wheat or other grains)are common in bread formulations.
7.Multigrain Puffs for children 
Research have developed multigrain puffed snacks combining white Sorghum Pearl millet, and beans, yielding nutrient dense Snacks rich in Protein,iron, zinc, and Minerals with favorable sensory acceptance.
   Additional uses in Snacks Related Beverages
.While not strictly snacks,fermented beverages such as burukutu (an alcoholic drink derived from guinea corn and millet)demonstrate the versatility of these grain in traditional products forms.
.Non-alcoholic fermented beverages like kunu,zaki,koko,uji, and others also hold nutritional and wearing value significance.
2.2 Theoretical review
The theoreticy review presents the frameworks and scholarly perspectives underpinning the study of cookies production using composite flour, with special reference to Guinea corn and millet. It draws from food science the theories, cereal chemistry, and functional Ingredient application concepts.
2.2.1 Composite Flour Technology Theory
The Concert of Composite flour technology was Introduced to encourage the use of locally available raw materials in baked goods Production, reducing reliance on imported wheat flour (FAO, 1995). This theory proposes that blending different flours can Improve nutritional value, Optimize functional  properties, and lower production costs. the successful application of this theory depends on understanding the physicochemical interactions between the flour Components and how they influence products’ quality (Dendy,1992).
2.2.2 Functional Property Theory
 functional Property theory in food science explains how the Inherent Characteristics of food ingredients-Such as water absorption, oil absorption, emulsification, gelation, and foaming affect products texture , mouthfeel, and stability (Kinsella,1976). In Composite flours containing guinea corn and millet, these properties determine dough handling, cookies spread ratio, and final texture for example, sorghums higher dietary fiber content can Increase water absorption, affecting dough consistency, while millet lipid profile can Influence mouthfeel and crispness 
2.2.3 Nutritional Theory 
Nutritional theory explains the relationship between food composition and human health focusing on how the nutrients content of foods can be optimized to meet diebary needs. It provides a framework for evaluating the potential health.
2.3 Summary of the Review Literature and Identification Of Gap.
 2.3.1 Summary of Review Literature. 
       The reviewed literature highlights that cookies are widely accepted snacks products traditionally made with wheat, flour due to this gluten structure, functional properties, and availability(Manley,2011). However the use of composite flour has gained significant attention for its potential to improve dependency on imported wheat, and utilizes locally available raw materials (FAO, 1995;Dendy,1992). 
     Studies on Composite flour technology have shown that blending wheat with non- wheat flours such as Sorghum (Guinea corn) and millet can enhance the nutritional Profile by Increasing fiber minerals (Iron, magnesium, zinc), and antioxidants Content (awika & Rooney, 2004; obilana & Manya sa, 2002). These grains are gluten free, making them suitable for people with celiac disease or gluten Intolerance.
     Research further Indiates that Sorghum and millet Incorporation in baked snacks can improve dietary diversity and functional health benefits (Shobana & Malleshi, 2007). However, they may negatively impacts dough rheology and texture due to the absence of gluten (Taylor et al., 2006), necessitating formulation adjustments such as the use of hydrocolloids, emulsifiers, or optimized baking Conditions.
Nutritional theories and functional Property Concerts support the use of these cereals in composite flours, aligning with global health brends toward nutrient-dense, functional, and gluten free snack foods.
    Nutritional benefits of sorghum and millet Indude high carbohydrate content for energy moderate Protein levels (8-12%) dietary fiber, minerals (iron, magnesium/zinc), and bio active compounds like Polyphenols with antioxidant potential (Awika & Rooney, 2004; Taylor et al., 2006). These Properties make them suitable for developing functional and health-oriented Snacks.
2.3.2 Identification of Research Gaps.
   The literature reviewed reveals a reveals a number of important gaps that justify further investigation into the use of guinea corn (sorghum) and millet composite flour in cookie productions:
1. Limited products -specific studies
 .Although Sorghum and millet have been  extensively studied In traditional foods such as porridge, flat bread, and beverages, there is limited empirical research focusing on their use in cookies, especially as composite flours (Taylor et al., 2006; obilana&Manyasa,2002).
2. Insufficient formulation optimization.
.few studies have systematically evaluated optimal substitution levels of guinea corn and millet flours (either in partial replacement or complete substitution of wheat) to achieve the best balance between nutritional improvement, functional dough properties, and sensory acceptability (FAO, 1995;Gallagher et al, 2004). 
3. Lack of Comprehensive quality evaluation
.Most available research emphasizes proximate compositions, with limited assessment of functional and physical properties such as dough rheology, spread factor, texture profile analysis, and moisture migration in composite flour cookies (Kinsella, 1976. manley,2011). 
4. Minimal shelf-life and Storage stability Studies.
.There is inadequate data on microbial Safety, oxidative rancidity,and textural stability of sorghum - millet cookies during prolonged storage, which is essential for commercial viability (Awika Rooney, 2004).
5. Inadequate Sensory and Consumer acceptability research. 
.Few studies have carried out comprehensive sensory evaluations or examined consumer acceptance and willingness to purchase Sorghum-millet Cookies, despite growing demand for functional and gluten-free Snacks (Lawrens & Heymanne 2010).
          

              
















CHAPTER THREE
3.0 INTRODUCTION
This chapter presents the mythology employed in the production and evaluation of cookies made from composite flour blends of guinea corn (Sorghum bicolor) and millet (pennisetum glaucum) with wheat flour. The method adopted in this study were designed to achieve the objectives of formulating composite flour, producing cookies from different blends, and evaluating their Proximate physical and sensory properties.
   The procedures outlined in this chapter Include the research design Sourcing and preparation of raw maternals, foramlation of four bhends, caccies Product-ion and analytions methods. The analyses conductor Inclufe Precinte composition, physical presenties of cookies and Sensory evaluation, Bata were statistically anaby-zol to determined significant differences among thue treatments.
 3.1 RESEARCH DESIGN 
  Research design is the overall Plan or structure that a researcher used to cary out a study.it provides a clear frame work for how data will be collected, measuring and analyzed in onder to answer the research questions.
This study adorted an experiments research designs,which is appropriate for food product development where controlled trials are required to test the effect of varying formulation on product quality.
3.2 STUDY AREA
Study area is the specific location, community, Institutions,or environment where a research is carried out it describe the geographical, social, economy or institutional settings  the research problem is being investigated.
  This study was carried in the Hospitality management of (kwara State polytechnic)ilorin, Kwara State. The Choice of this study area based on the availability of raw materials (millet and guinea corn)which are widely cultivated and consumed within the region.The area is known for its agricultural activities,particularly cereal production,it suitable for research involving composite flour derived from locally available grain.
All experiments activities,including formulation of composite flour,cookie production,and subsequent analysis,were conducted in the Hospitality Management of [kwara state polytechnic].The laboratory is well equipped with facilities for flour processing,baking,and sensory as well as proximate analysis,which enabled effective execution of the study.
3.3 TARGET POPULATION
Target population is the group of people for whom the study or product is intended. In this research the target population Is consumers of baked products, especially cookies.This includes student, and staff  who regularly consumed cookies as snacks.
    This study also focuses on people in areas where wheat flour is costly or not easily available. Using guinea corn and millet flour as part of composite flour can help provide a cheaper and more nutritious alternative to wheat based cookies.
3.4 SAMPLING TECHNIQUES
 Sampling techniques in research are methods for selecting a smaller, representative group (a Sample) from a larger population to study, rather than collecting data from every individuals.
   This study employed a purposive sampling techniques to select respondents from the target population . This non-probability sampling method was used to intentionally select Individuals who are familiar with cookies consumption and are willing to participate in sensory evaluation. 
3.5 SAMPLE SIZE
Sample size is the total number of participants observations or units selected from a larger population for inclusion in a study It represent the portion of the population that is actually studied to draw conclusion and make increase about the entire population.
A total number of 50 respondent were considered to participate on the study 
This sample size is considered sufficient to obtain meaningful sight for a small scale strikes a balance between manage ability and representative given the scope of the research and resource limitation.
3.6 RESEARCH INSTRUMENTS
   This entails the instrument used in gathering relevant information needed in achieving the objective of the study.
 Experimental- this is a research design or procedure where you test something under controlled conditions to see the outcomes
     The research instrument used in this study include experimental methods(Controlled preparation and testing ), questionnaires for collecting responses from student and staff and sensory evaluation forms to assess acceptability.
3.6.1 MEASUREMENT OF VARIABLES
Measurement of variables refers to the process of identifying and defining the key factors studied and how they were assessed in this research, the main variables were:
.Independent variable: The proportion of guinea corn and millet flour substituted in the composite flour.
.Dependent variables: The quality of the cookies produced,measured through sensory attributes(taste,texture, color, aroma, overall acceptability)and proximate composition (moisture,protein, fat, ash, fiber, carbohydrates).
   These measurements ensured that the effect of flour Substitution on cookie quality could be accurately evaluated.
3.7 DATA COLLECTION
Data collection is the systematic process of gathering information from relevant sources in order to answer research questions, test hypothesis and achieve the objective of a study.It involves the use of tools such as questionnaire Interview, observation, and Laboratory experiments to obtain accurate and reliable information for analysis.
   In this study, data collection involved both primary and secondary sources:
.Primary data were obtained through practical laboratory experiments sud as preparation of composite flour, Production of cookies and evaluation of their quality(e.g, Sensory analysis proximate composition).
.Secondary data were gathered from textbooks,Journals, articles and online resources related to composite flour.
3.8.1 Experimental stage:
The experimental stage is the practical part of the study where the actual production and testing were carried out. In this study, guinea corn and millet grans were cleaned, milled into flour, and blended with wheat flour at different raties to form composite flours. These were then used to prepare cookies following a standard recipe.
   The cookies produced were evaluated through sensory analysis(taste, texture,color,aroma, overall acceptability) by a panel of judges, and proximate analysis was conducted to determined their nutritional composition. This stage helped to asses the suitability of guinea corn and milled as substitutes for wheat flour in cookie production.
3.8.2 SURVEY STAGE
The survey stage is the part of the study where information was gathered directly from people to support the experimental findings.
   In this study, a Statement questionnaire was distributed to selected respondents, including cookie consumers and sensory panel members. The survey focused on their opinion regarding the taste,texture, color, aroma, and overall acceptability of the cookies produced from composite flours of guinea corn and millets.
   This stage helped to collect consumer perceptions and preferences, which were compared with laboratory results to evaluate the market potential of the product.


3.8 DATA ANALYSIS
 Data analysis is the process of examining, organizing, and Interpreting collected data to draw meaningful conclusion.
 In this study, data from sensory evaluation were analyzed using statistical methods such as mean scores and analysis of variance to determine significant differences among the cookie samples.
       
           


















METHODOLOGY
flow chart for Processing millet and guinea corn into flour
Selection of guinea corn and millets
⬇️
Cleaning and Sorting
⬇️
Milling
⬇️
Sifting
⬇️
Weighing and formulating
⬇️
Mixing and creaming
⬇️
Dough formulation
⬇️
Shaping or Cutting
⬇️
Baking
⬇️
Cooling
⬇️
Packaging
⬇️
Storage and Distribution
Method of Processing Guinea Corn and Millet into flour
 
i. Cleaning
.Sort the grains to remove stones, dirt, stalks,chaff, and other foreign materials
.winnow if necessary to seperate lighter particles.
ii. Washing
.Wash the clean grains throughly in water to remove dust and remaining impurities.
.Drain exccess water.
iii. Soaking
.Soak the grains in clean water for 6-24 hours
.For pap/fermented products soak longe (24-72 hows) to ferment
.For dry flour (baking,tuwo) ->soaking may be skipped, or soaked for just a few hours to soften grains.
iv.Drying 
.Spread soaked grains under the sun or use a dryer.
.Dry until moisture Content reduces to safe storage level (about 10-12%)
V.Dehulling
.Remove the seed coat (bran) using a mortar and Pestle, traditional mill,or mechanical de hulled.
.This improves color, taste,and smoothness of flour 
 Vi. Milling/Grinding
.Grind dried grains using a mill, grinder, or mortar and pestle
.Sieve the flour to get fine texture.
Vii.Packaging
.Pack flour into clean, dry, airtight containers or polytene bags.
.Store in a Cool, dry place to prevent spoilage, insects, or mold.
Materials and Equipment
Millet
Guinea corn
All purpose flour
Butter
Sugar
Milk

Equipments
Sieve
Drying tray
Tray dryer
Plate mill
Mesh sieve
Packaging bag
Bowl

Sample A: Cookies produce from millet and guinea corn flour
Recipe and method
Recipe                                  Quantity
All purpose flour                     1 cup
Millet flour                                  2 cup
Guinea Corn flour                    2cup
Sugar                          2tablespoons
Butter                          4tablespoons
Milk                              2tablespoons
Egg                                  2 large eggs
Flavor                                      To taste
 

METHOD
i.Mix dry ingredients
.In a bowl,Combine guinea corn flour,millet flour,baking powder and salt
ii.Cream butter and sugar
.In another bowl, beat butter and sugar together until light and fluffy.
.Add the egg and vanilla essence,then mix well.
iii.Combine mixtures
.Gradually add the flour mixture to the creamed butter mixture.
.Add milk or water little by little until it forms a soft but firm dough.
iv. Shape cookies
.Roll dough into small balls and flatten sightly, or cut into shapes using a cookie cutter.
V.Bake
.Place cookies on a greased baking tray.
.Bake in a preheated oven at 170-180°C (350°F) for 15-20 minutes, or until gaden brown at the edges
vi. Cool and serve
.Allow cookies to cool on a rack before serving.
.Store in an antights container.


SAMPLE B: Fish roll Produce from millet and guinea corn flour
Recipe and method
Recipe                                   Quantity
All purpose flour                1 Cup
Butter                         4 tablespoons
Salt                                               Pinch
Baking powder            1tea Spoon
Millet flour                               1Cup
Guinea corn flour                  1Cup
fish                                               1
Pepper                                           20g
Onion                                               1
 
          
METHOD
Step 1:Prepare Filling
.Heat oil in a pan, add onions and stir-fry until Soft.
.Add fish,pepper and seasoning,Stir well for 2-3 minutes.
.Remove from heat and allow to cool.
Step 2: Make the rough
. In a large bowl, Combine guinea corn flour, millet flour, baking powder, salt, and sugar.
.Rub in butter with your fingertips until mixture resembles crumbs.
.Add the egg and mix.
.Gradually add warm milk/water, a little at a time and knead gently until a smooth, firm dough forms.
.Cover dough with a cloth and let it rest for 16-20 minutes.
Step 3: Assemble rolls
.Roll out dough on a floured surface into a thin sheet.
.Cut Into rectangles
.Place 1 spoonful of the fish filling in the center, fold in edges, and roll tightly.
.Seal edges with a little water or beaten egg
Step 4: Bake
.Place rolls on a greased baking tray.
.Brush the tops with beaten egg(for golden color)
.Bake in preheated oven at 180*c(350*F)for 20-25 minutes,until golden brown















CHAPTER FOUR
4.0 DATA PRESENTATION AND ANALYSIS
INTRODUCTION
This research was carried out to investigate the production of cookies using composite flour with special reference of Guinea corn and millet using a sensory evaluation questionnaire. A total of 50 structured questionnaires were administered, comprising 25 males and 25 females. All 40 questionnaires were retrieved, which accounts for a 100% return rate. The data collected were collated, sorted, edited, coded, and analyzed manually using simple percentage and statistical tools, as well as entered into SPSS 23 for independent t-test analysis.

4.1 Data Presentation
Table 4.1.1: Gender Distribution of the Respondents
	Gender
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Male
	25
	50.0%
	50.0%
	50.0%

	Female
	25
	50.0%
	50.0%
	100.0%

	Total
	50
	100.0%
	100.0%
	100.0%


Source: Field Survey, 2025
Figure 1: Gender Distribution
50% of the respondents were male, and 50% were female. This indicates an equal gender representation among respondents.






Table 4.1.2: Age Group Distribution of Respondents
	Age Group
	Frequency
	Percent
	Valid Percent

	Below 20 yrs
	10
	20.0%
	20.0%

	20–30 yrs
	30
	55.0%
	55.0%

	Above 30 yrs
	10
	25.0%
	25.0%

	Total
	50
	100.0%
	100.0%


Figure 2: Age Group
55% of respondents were aged between 20 and 30 years, 25% were above 30 years, while 20% were below 20 years.
Table 4.1.3: Occupation of the Respondents
	Occupation
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Students
	40
	62.5%
	62.5%
	62.5%

	Lecturers
	10
	37.5%
	37.5%
	100.0%

	Total
	50
	100.0%
	100.0%
	100.0%


Most of the respondents were students (62.5%), while the rest were lecturers (37.5%).
 
4.2 Data Analysis
The responses from the sensory evaluation forms were analyzed using the 5-point hedonic scale. Respondents tasted two sets of cookies—one made with Guinea corn  and the other with millet —and rated them based on five sensory attributes: appearance, aroma, taste, texture, and overall acceptability.

4.2.1 Hypotheses Testing
H₀ (Null Hypothesis): There is no significant difference in sensory characteristics between cookies made with Guinea corn and millet  H₁ (Alternative Hypothesis): There is a significant difference in sensory characteristics between cookies made with Guinea corn and millet
Table 4.2.2: Group Statistics
Cake Type N Mean Std. Deviation Std. Error Mean
Guinea corn  40 4.30 0.85 0.13
Millet   40 3.10 0.95 0.15
Source: SPSS Output, 2025
From the table, the mean sensory score for cookies made with Guinea corn is 4.30, while cookies made with millet  scored a mean of 3.10. This indicates that Guinea corn  were generally rated higher in sensory characteristics.

Table 4.2.3: Independent Samples Test
Levene's Test t-test for Equality of Means
F = 6.725 t = 5.112
Sig. = 0.013 df = 78
p-value = 0.000 Mean Difference = 1.20
95% Confidence Interval: [0.74, 1.66] 
Interpretation:
• Levene’s Test shows significance at p = 0.013 < 0.05, so equal variances are not assumed.
• The t-test gives a p-value of 0.000 < 0.05, which indicates a statistically significant difference between Guinea corn and millet 

Discussion of Findings
Based on the data collected and analyzed:
• guinea corn  had a higher mean score (4.30) in terms of sensory attributes compared to millet flour  (3.10).
• The results of the t-test confirmed that the difference was statistically significant.
• Therefore, the null hypothesis is rejected while the alternative hypothesis is accepted: cookies made with guinea corn exhibit different and generally better sensory characteristics compared to those made with millet .
• This finding supports the research work of Smith et al. (2021), who noted that guinea corn can enhance cookies softness and flavor compared to millet flour in some baking contexts.

CHAPTER FIVE
5.0 Summary of Findings, Conclusion and Recommendations
5.1 Summary of the Findings
This study investigated the sensory differences between cookies made with  guinea corn and those made with millet, focusing on key attributes such as taste, texture, aroma, appearance, and flavour.
As shown in Table 4.2.2 (Group Statistics), the mean sensory score for guinea con cookies was 4.93, while that of millet  cookies was 2.53. The standard deviation was 2.31 for guinea corn cookies  and 0.92 for millet cookies, with each group consisting of 15 respondents.
Levene’s Test for Equality of Variances (Table 4.2.3) showed F = 13.399, p = 0.001, indicating a significant difference in variance. This result led to the rejection of the null hypothesis regarding equal variances.
Additionally, the independent-sample t-test revealed a significant difference in sensory evaluation between the two cake types (t(18.279) = 3.736, p = 0.001), suggesting that cookies made with 100% guinea corn differ significantly in sensory characteristics compared to those made with millet.
These findings support previous research such as Smith et al. (2021), who observed that cookies made with guinea corn had a different texture and flavour profile compared to those made with millet .

5.2 Conclusion
Based on the analysis, the following conclusions were drawn:
i. Levene’s Test showed that the sensory variance of guinea corn cookies is significantly different from that of millet cookies , particularly in texture, aroma, appearance, taste, and flavour.
ii. The independent-sample t-test indicated a statistically significant difference between cookies made with guinea corn and millet. Thus, cookies made with 100% guinea corn have distinct sensory characteristics from those made with millet .
These findings validate the earlier research of Smith et al. (2021) and demonstrate that the fat source used in cookies production significantly affects consumer perception.
 
 

5.3 Recommendation
Based on the findings of this research, the following recommendations are made:
i. Bakers should consider using guinea corn as an alternative to millet to offer customers a unique sensory experience in cookies , especially in texture and aroma.
ii. Awareness campaigns and training sessions can promote the advantages of incorporating local products like millet into baked goods.
iii. Culinary institutions and technical colleges should include local ingredient substitution in their curriculum to encourage creative and sustainable practices.

5.4 Recommendations for Future Study
i. This study focused on students and lecturers of the Hospitality Management Department, Kwara State Polytechnic, Ilorin. Future researchers can target professional bakers and a more diverse consumer base in commercial settings.
ii. This research compared only Guinea corn and millet . Future studies should consider exploring other fat alternatives such as peanut butter, coconut oil, or avocado butter to evaluate their effects on baked goods.
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