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CHAPTER ONE
INTRODUCTION
1.1 Background to the Study
Barley (Hordeum vulgare L.) is one of the oldest cultivated cereal grains, originally grown in Asia, Europe and North Africa. It is highly adaptable and can thrive in a wide range of climates, making it a staple crop in many regions worldwide (Adeyemi & Musa, 2020). While barley has historically been used as animal feed and for malting (primarily in beer production), its potential as a food ingredient has gained increasing attention in recent years due to its nutritional benefits (Olanrewaju et al., 2021).
Barley is particularly recognized for its high fiber content, specifically beta-glucan, which has been shown to have various health benefits such as reducing cholesterol levels and improving digestive health (FAO, 2020; Kareem & Johnson, 2019). This has led to a rise in the use of barley in food products aimed at improving health, such as coarse-grain breads, breakfast cereals, and more recently, snacks and cakes (Bello & Thomas, 2022).
The exploration of barley's potential in the production of snacks and cakes is of particular interest due to the increasing demand for healthier snacks alternatives with the growing consumer awareness about the health risks associated with refined flours and sugars (Adebayo & Chukwu, 2023). In traditional snacks foods, there is a shift towards incorporating more nutritious ingredients. Barley-based products are often seen as a healthier alternative due to their low glycemic index, high fiber content, and antioxidant properties (Ibrahim et al., 2020).
This study focuses on examining the utilization of barley in the production of snacks and cakes. It explores both the nutritional advantages of using barley in these products and the challenges that arise when incorporating this grain into the food manufacturing process. Furthermore, this research aims to evaluate the acceptability of barley-based snacks and cakes among consumers and to assess the feasibility of scaling up production.


1.2 Problem Statement
The global food industry faces numerous challenges, including rising health concerns related to obesity, diabetes, and heart disease, largely attributed to the consumption of highly refined foods and cakes, in particular (WHO, 2022; Onuoha & Fatai, 2021). This has led to an increasing demand for whole grain alternatives and alternative grains like barley (FAO, 2020).
Despite barley’s numerous well-documented health benefits, it is still underutilized in snacks and cake production. One of the primary limitations of incorporating barley into these products lies in its unique texture and flavour, which can impact the overall sensory qualities of the final products (Akinola & Umeh, 2019). Additionally, there are concerns with ingredient availability, processing compatibility, and access, especially in regions where barley is not traditionally cultivated (Ogundipe & Nwachukwu, 2023).
This research seeks to address the gaps in understanding regarding the use of barley in snacks and cake production. It examines whether barley can be successfully integrated into these products without compromising taste, texture, and overall consumer appeal.
1.3 Objectives of the Study
1.3.1 General Objective
The general objective of the study is to:
To utilize barley in the production of snacks and cakes.
1.3.2 Specific Objectives
The specific objectives of the study are:
i. To identify the nutritional value and health benefit of barley in production of snacks and cakes, to assess the health benefits of barley flour.
ii. To examine consumer acceptance of barley-based snacks and cakes on the texture, flavour, appearance, taste, colour.
iii. To produce snacks and cake from barley


1.4 Research Questions
i. What are the nutritional value and health benefit of using barley in snacks and cakes, what are the health benefits associated with consuming snacks and cakes made from barley flour?
ii. How do consumers perceive the texture, flavour, appearance, taste, and color of barley-based snacks and cakes?
iii. What are the methods of producing snacks and cake from barley?
1.5 Significance of the Study
This study is significant in several ways: first, it addresses the growing need for healthier alternatives in the snack and cake industries by exploring the potential of barley as a key ingredient (Okafor et al., 2023). Second, the findings of this research could encourage food manufacturers to adopt barley-based snacks and cakes as functional ingredients improving the nutritional profile of their products (Johnson & Eze, 2024).
Additionally, the study could contribute to improving public health by promoting the consumption of whole grains like barley, which offer numerous health benefits—such as reducing the risk of chronic diseases (Chukwu & Aliyu, 2023). Lastly, the research could help increase the marketability of barley in food processing, boost the livelihood of barley farmers, and meet the growing demand for this versatile grain (Ibrahim & Olaniyi, 2024).
1.6 Scope of the Study
This research focuses on the production of selected snacks and cakes using barley flour, either as a substitute or complement to wheat flour. This study includes nutritional analysis, sensory evaluation, and a brief economic assessment of the product viability. The geographical focus is limited to Nigeria, specifically areas where barley is accessible and snack production is active.
1.7 Limitations of the Study
While this study aims to provide valuable insights into the potential of barley in snack and cake production, several limitations must be noted. Firstly, the availability of barley-based food products may be limited, depending on the region, which may affect the generalizability of the findings. Additionally, consumer preference for traditional wheat-based snacks and cakes may skew the results of the consumer acceptance survey.
Another limitation is the lack of long-term benefits of incorporating barley into the diet. Finally, the scope of the study does not extend to large scale commercial production, which could involve additional technical and economic challenges not covered in the current research.
1.8 Definition of Terms
1. Barley: A cereal grain that is widely used in food products, particularly as flour, and is known for its high fiber and nutritional content
1. Snacks: Small portions of food typically consumed between meals, which include products such as chips, crackers, nuts
1. Cake:  Baked goods made from flour, sugar, eggs, and other ingredients, typically used for desserts and snacks
1. Barley flour: A type of flour made from ground barley, often used in baking as a substitute for wheat flour.
1. Glycemic Index: A measure of how quickly a food raises blood glucose levels after consumption.
1. Whole grains: Food made from cereal grains that include all parts of the grain (bran, germ, and endosperm) which are beneficial for health due to their fiber, vitamins, and minerals



CHAPTER TWO
LITERATURE REVIEW
 2.1 Botanical and Agricultural Overview of Barley
Barley (Hordeum vulgare L.) is a member of the Poaceae family (grass family) and is believed to be one of the first domesticated grains in human history, with cultivation dating back over 10,000 years (Adeyemi & Musa, 2020). It is a self-pollinating diploid species with a short growing season and high adaptability, which allows it to thrive in diverse agro-climatic zones including temperate, tropical highlands, and arid regions (Oyetunde et al., 2019).
Barley is a hardy cereal crop that performs well in low-fertility soils, exhibits strong drought tolerance, and matures faster than many other grains, including wheat (Ibrahim & Kolawole, 2021). These characteristics make it a viable crop in regions prone to climate variability and low rainfall, such as parts of northern Nigeria (Eze & Oladipo, 2022).
Botanically, barley exists in two main forms based on the arrangement of seeds on the spike:
Two-row barley: Each spikelet produces a single grain; preferred in malting.
Six-row barley: All spikelets are fertile; higher yielding and often used for animal feed and food products (Umar & Bello, 2021).
The plant grows to a height of 60–120 cm, with narrow leaves and a straight spike (FAO, 2020). The grains may be covered (hulled) or free-threshing (naked). The naked or hull-less barley is more suitable for human consumption because it requires less processing (Adebayo, 2018).
Barley is usually planted in early spring or late autumn depending on the climatic zone. It is considered a cool-season crop, favoring moderate temperatures for optimal germination and growth (Okonkwo & Salami, 2020). It requires well-drained soils with pH ranging from 6.0 to 7.5 and performs best under loamy or sandy loam soil conditions (James et al., 2017).
In terms of agricultural practices, barley has relatively low input requirements and responds well to organic farming systems. Crop rotation with legumes improves soil fertility and reduces pest pressure (FAO, 2020). It is also resistant to a range of pests and diseases, although fungal diseases like powdery mildew and rust can affect yield if not managed properly (Nwankwo & Ibrahim, 2019).
Globally, major producers of barley include Russia, Germany, Canada, France, Ukraine, and Australia (FAOSTAT, 2023). While its cultivation in Sub-Saharan Africa is limited, countries like Ethiopia have long histories of growing and consuming barley as a staple crop (Tesfaye & Girma, 2021). In Nigeria, barley is not widely grown, but it can be cultivated in high-altitude areas such as Jos Plateau and parts of Taraba and Kaduna States (Oluwafemi & Tanko, 2020).
Barley serves three major agricultural purposes:
1. Food barley – for human consumption in various processed forms such as flour, porridge, and baked goods (Ahmed et al., 2019).
1. Feed barley – as livestock fodder due to its digestible energy (Chika & Bello, 2017).
1. Malting barley – for brewing alcoholic and non-alcoholic beverages (Ogundele & Yusuf, 2020).
The increasing recognition of barley’s nutritional and functional benefits has stimulated interest in its incorporation into processed food items like snacks, breads, and cakes, particularly in health-conscious markets (Kareem & Johnson, 2022). With appropriate investment in farming and processing technology, barley could become a valuable crop for sustainable food production in Nigeria and across Africa (UNIDO, 2021).
2.2 Nutritional Composition of Barley
Barley is nutritionally rich and has numerous health-promoting components. Its macronutrients profile includes:
-Carbohydrates: Predominantly complex carbs with a low glycemic index.
-Protein: Around 12% of its content. It contains lysine, which is often limited in other cereals.
-Dietary fiber: Contains both soluble (especially beta-glucan) and insoluble fiber, promoting digestive health and exerting cholesterol-lowering effects.
-Vitamins: B-complex vitamins such as niacin, thiamine, and pyridoxine.
-Minerals: phosphorus, iron, zinc, magnesium and selenium Antioxidants: phenolic compounds and lignans with anti-inflammatory effects Beta-glucan is the most notable fiber in barley, recognized for lowering blood cholesterol levels and improving heart health; the presence of antioxidants further enhances barley’s role in combating oxidative stress and reducing the risk of chronic diseases.
Barley is a nutritionally rich grain offering an excellent source of dietary fiber, especially β-glucan, along with complex carbohydrates, proteins, vitamins, and minerals. (Koester, 2021). Its makeup makes it suitable for use in nutrition, food products like snacks and cakes. Barley’s high fiber content helps in regulating blood sugar and cholesterol levels, while its protein and micronutrient content supports growth and metabolic function.
Whole grain barley is especially beneficial due to the retention of its bran and germ layers.

Table 2.1: Nutritional composition of barley 
Nutritional values of barley per 100g are given below;
Macronutrients               	  Composition (g)
Energy Value                           	354 kcal
Carbohydrates                        		73.5
Protein                                           	12.5
Dietary Fiber (Total)                        	17.3
- Soluble Fiber                                 	3.5
- Insoluble Fiber	                     	13.8 
Fat (Total)                                         	2.3
- Saturated Fat                               	0.48
- Monounsaturated Fat                 	0.25
- Polyunsaturated Fat                     	1.1
- Omega-3 Fatty Acids                   	0.03
- Omega-6 Fatty Acids                   	1.06
Beta-glucan                                 	4.0–5.0
Ash (total minerals)                          	2.7
Source: Koester (2021); USDA Food Data Central (2020); FAO (2019).

Table 2.2 
Micronutrients                    Composition (g)
Thiamine (B1)                      	0.19 mg
Riboflavin (B2)                    	0.12 mg
Niacin (B3)                           4.6 mg
Pyridoxine (B6)                  	0.32 mg
Folate (B9)                           	19 µg
Vitamin E                             	0.6 mg
Vitamin K                             	2.2 µg
Vitamin A                              1 µg
Vitamin D                              0 µg
Vitamin C                             	0.6 mg
Source: Koester (2021); USDA FoodData Central (2020); FAO (2019).

 Table 2.3
Mineral                             Composition (g)
Calcium                                  	33 mg
Potassium                               	452 mg
Sodium                                 	12 mg
Magnesium                            133 mg
Phosphorus                            264 mg
Iron                                        3.6 mg
Zinc                                       2.1 mg
Copper                                   0.5 mg
Manganese                      	1.9 mg
Selenium                               37 µg
Chromium                      	0.03 mg
Iodine                                   7 µg
Source: Koester (2021); USDA Food Data Central (2020); FAO (2019)

2.3 Theoretical Framework 
1. Functional Food Theory
The functional food theory proposes that certain foods provide health benefits beyond basic nutrition. Barley fits into this category because it contains bioactive functional components such as β-glucan, antioxidants, and dietary fiber that help reduce cholesterol, support digestion, and lower the risk of chronic diseases (Kaur et al., 2022; Savun, 2016). This supports the use of barley in value-adding health-conscious food items like snacks and cakes.
2. Theory of Planned Behavior
The theory of planned behavior explains how a consumer’s behavior is influenced by their attitudes, perceived social norms, and control over their actions. Applying this theory to food choice, it helps explain why consumers may accept or reject snacks and cakes made with barley based on their beliefs about taste, health benefits, and affordability (Ajzen, 1991; Becker & Salovey, 2021).
Together, these theories acknowledge the importance of using barley in food production and studying its impacts on consumer acceptance, palatability, and nutritional quality.

2.4 Health Benefits of Barley
1. Rich source of dietary fiber
Barley is especially high in soluble fibers, particularly beta-glucan, which plays a key role in:
1. Lowering cholesterol levels by reducing LDL (bad) cholesterol (McIntosh & Newman, 2010).
1. Improving digestion and promoting healthy bowel movements (Slavin, 2013).
1. Slowing glucose absorption, which helps manage blood sugar levels (Behall et al., 2004).
2. Supports heart health
Consuming barley regularly has been linked to improved cardiovascular health. The beta-glucan fiber helps reduce:
1. Total cholesterol
1. Blood pressure
1. Triglycerides
This reduces the risk of developing heart disease, stroke, and atherosclerosis (FDA, 2006; Bae et al., 2014).
3. Aids in blood sugar control
Barley has a low glycemic index, making it an ideal grain for people with diabetes or those at risk. The fiber slows carbohydrate digestion and prevents blood sugar spikes after meals (Keogh et al., 2003).
4. Promotes weight management
Barley’s fiber content promotes satiety (feeling of fullness), reducing overeating and aiding weight loss or weight control. It helps regulate appetite and reduces overall calorie intake (Pereira & Ludwig, 2001).



5. Supports digestive health
The insoluble fiber in barley promotes healthy bowel function, prevents constipation, and supports a healthy gut microbiome. It may also lower the risk of developing colon cancer (Aune et al., 2011).
6. Provides antioxidants
Barley contains selenium, vitamin E, phenolic compounds, and lignans, which are antioxidants that help:
1. Protect cells from damage by free radicals (Baik & Ullrich, 2008).
1. Slow down the aging process.
1. Reduce the risk of chronic diseases like cancer and neurodegenerative disorders (Idehen et al., 2017).
7. Bone health
Barley contains phosphorus, magnesium, calcium, and manganese, which are essential minerals for:
1. Building and maintaining strong bones
1. Supporting nerve and muscle function
1. Preventing conditions like osteoporosis (Gordon et al., 2014).
8. Enhances immune function
Barley is rich in vitamin B-complex, zinc, and selenium, which boost the immune system, help fight off infections, and support overall immune resilience (Lyons & Cummings, 2004).
9. May help prevent gallstones
The high fiber content reduces bile acid secretion, which helps prevent the formation of gallstones, especially in women (Tsai et al., 2004).
10. Detoxification
Barley contains chlorophyll and fiber, which support the body’s natural detox processes by cleansing the liver and colon (Sharma & Agarwal, 2011).

2.5 General Uses of Barley
Barley (Hordeum vulgare) is a versatile cereal grain with a wide range of applications in food, industrial processes, and agriculture (Newman & Newman, 2006). Below are the key general uses of barley:
1. Human food consumption
Barley is used in various forms for human consumption:
1. Barley flour: used for making breads, cakes, cookies, and snacks (often blended with wheat or other flours) (Baik & Ullrich, 2008).
1. Pearled Barley: commonly used in soups, stews, and porridges after removing the outer husk and bran (Holtekjølen et al., 2008).
1. Barley Grits (cracked barley): used in cereals and hot breakfast dishes (Slavin, 2013).
1. Barley malt: A key ingredient in brewing and also used as a natural sweetener or flavoring in baked goods 
1. (Fox et al., 2003).
1. Barley water: A traditional drink consumed for digestive and health benefits (Sharma & Agarwal, 2011).
1. Snack products: incorporated into energy bars, biscuits, granola, and health-based snacks due to its fiber and nutritional value (Idehen et al., 2017).
2. Beverage production
Barley is a primary raw material in both alcoholic and non-alcoholic beverages.
1. Beer production: malted barley is essential in brewing beer due to its fermentable sugar content (Bamforth, 2009).
1. Whiskey production: barley is used in 
1. Making malt whiskey (Russell & Stewart, 2014).
1. Non-Alcoholic Malt Beverages: used in drinks like malted milk or energy tonics (Arendt & Zannini, 2013).

3. Livestock feed
1. Barley grain: fed to cattle, poultry, pigs, and other animals as a rich source of energy (Huntington, 1997).
1. Barley straw: used as bedding and occasionally as roughage in animal diets (FAO, 2019).
4. Industrial uses
Barley has several industrial applications:
1. Biofuel production: barley starch can be converted to ethanol for bio-fuel 
1. (Bothast & Schlicher, 2005).
1. Malt extracts: used in pharmaceutical industries and as a food additive (Newman & Newman, 2006).
1. Cosmetics and skincare: barley extracts are used in lotions, creams, and anti-aging products for their antioxidant properties (Idehen et al., 2017).
5. Traditional and medicinal uses
1. Ayurvedic and herbal medicine: used to treat digestive issues, improve metabolism, and cleanse the body (Sharma & Agarwal, 2011).
1. Diabetic diets: recommended due to its low glycemic index and blood sugar control properties (Behall et al., 2004).
1. Home Remedies: Barley water is traditionally consumed to soothe urinary tract infections, reduce fever, and promote hydration (Slavin, 2013).
6. Agricultural uses
1. Cover crop: barley is used to suppress weeds, prevent erosion, and improve soil fertility (FAO, 2019).
1. Green manure: it enhances soil organic matter when plowed back into the field (Newman & Newman, 2006).
1. Rotation crop: often used in crop rotation systems to break pest cycles and improve yields (Sparrow et al., 2006).

7. Nutraceuticals and functional foods
Barley β-glucan is incorporated into health supplements and functional food formulations for cholesterol lowering and blood sugar control (Wood, 2007).
8. Pharmaceutical formulations
Barley compounds (such as antioxidants, lignans, and phenolics) are used in drug development for anti-inflammatory and disease-prevention purposes (Idehen et al., 2017).
9. Bone health products
Due to its minerals (calcium, phosphorus, magnesium, manganese), barley is utilized in the formulation of dietary supplements for bone health and osteoporosis prevention (Gordon et al., 2014).
10. Immune-boosting products
Barley extracts are added to immune-support beverages and powders because of their selenium, zinc, and vitamin B-complex content that enhances immune resilience (Lyons & Cummings, 2004).

2.6 Summary of the review and identification of research gap
The reviewed literature clearly shows that barley is a nutritious, health-promoting grain with great potential in modern food applications, including snacks and cakes. Several studies highlight the fiber, vitamins, and antioxidant content of barley and its potential role in improving heart and digestive health (Slavin, 2013; Idehen et al., 2017). Barley flour has been used successfully in various baked products globally (Holtekjølen et al., 2008).
However, despite its proven benefits, barley remains underutilized in Nigeria’s food industry, particularly in snack and cake production. There is limited local research on the sensory properties, consumer preferences, and nutritional evaluation of barley-based baked goods in the Nigerian context (Okoye et al., 2015). Additionally, the economic viability and potential for scaling production using local barley varieties remain underexplored (FAO, 2019).
Thus, this study fills the gap by focusing on the production, sensory assessment, and nutritional analysis of barley-based snacks and cakes, specifically within the Nigerian context. It also provides practical recommendations for encouraging local barley use in food processing.


CHAPTER THREE
MATERIALS AND METHODS
3.1 Research Design
A research design is the overall plan or structure that guides how a study is conducted, including the methods used to collect, analyze, and interpret data.
This study adopted a descriptive survey research design. The design was considered appropriate because it allows for the collection of data from a defined population with the purpose of describing, analyzing, and interpreting existing conditions without manipulating variables. Through the descriptive design, the researcher was able to obtain reliable information on the nutritional composition, utilization, and acceptance of barley among respondents.
3.2 Study Area
The study area is the specific geographical location or institution where the research is carried out.
The study was conducted in Kwara State Polytechnic, Ilorin, Kwara State, Nigeria. Kwara State Polytechnic is a tertiary institution located in Ilorin, the capital city of Kwara State. The institution was established in 1973 and comprises various schools, departments, and faculties. The choice of the institution as the study area is based on its large and diverse student population, accessibility, and the availability of respondents who are within the appropriate age group to provide reliable information about barley consumption and utilization.
3.3 Target Population
The target population refers to the entire group of people, objects, or events from which the researcher intends to draw conclusions.
The target population of this study comprised students and staff of Kwara State Polytechnic. This population was chosen because they represent individuals of different age groups, educational backgrounds, and socio-economic classes who may have varying knowledge, awareness, and perceptions about barley and its uses.
3.4 Sampling Techniques
Sampling techniques are the methods used to select a portion of the population that will represent the whole population in a study.
A stratified random sampling technique was employed in selecting the respondents. The stratification was based on the different schools and departments within the institution to ensure fair representation of all groups. Within each stratum, simple random sampling was used to select the participants. This method was chosen to reduce bias and to ensure that the findings of the study are representative of the target population.
3.5 Sample Size
Sample size is the number of individuals or units selected from the population to participate in the research.
The sample size was determined using Yamane’s formula (1967):
n = \frac{N}{1 + N (e)^2} 
Where:
n= sample size
N= population size
e= margin of error (0.05)
Given that the study population is 100 respondents, the formula was applied as follows:
n= 100/1+100 (0.05)2 = 100/1+0.25 = 100/1.25 = 80
For the purpose of this study, however, the sample size was rounded up to 100 respondents to allow for adequate representation and easy distribution of the sensory evaluation sheets.
Thus, a total of 100 respondents were selected as the sample size for this study.
3.6 Research Instruments
A research instrument is the tool or device used by the researcher to collect data, such as questionnaires, sensory evaluation sheets, or interview guides.
The primary research instrument used for this study was a sensory evaluation sheet. The sensory sheet was designed to capture information on the appearance, texture, aroma, taste, and overall acceptability of barley-based snacks (puff-puff) and cakes. A 9-point hedonic scale was adopted, ranging from “like extremely” to “dislike extremely.”
The sensory evaluation sheet was validated by experts in food science, and a pre-test was conducted with a small group of respondents to check for clarity and reliability before the final administration.
3.7 Methods of Data Collection
Method of data collection refers to the systematic approach used to gather information from respondents or sources.
The researcher personally administered the sensory evaluation sheets to the selected respondents with the help of trained research assistants. Respondents were invited to a controlled environment where samples of barley-based puff-puff and cakes were prepared and presented for sensory evaluation. A total of 100 sensory sheets were distributed, and the completed copies were retrieved immediately after tasting.
In addition to the sensory data, secondary data were obtained from journals, textbooks, and previous studies on the nutritional composition and health benefits of barley.
3.8 Method of Data Analysis
Method of data analysis is the process of organizing, interpreting, and drawing conclusions from the data collected.
The data collected were coded and entered into the Statistical Package for Social Sciences (SPSS) version 25.0 for analysis. Descriptive statistics such as frequency counts, percentages, mean, and standard deviation were used to summarize the data. Results were presented in tables and charts for clarity. Inferential statistics such as chi-square test and correlation analysis were also employed to test the hypotheses and determine the relationship between demographic variables and barley consumption.
3.9 Ethical Consideration
Ethical consideration involves the principles and guidelines that ensure the rights, dignity, and confidentiality of research participants are respected.
Ethical principles were strictly observed in the conduct of this research. Respondents were duly informed of the purpose of the study, and their consent was obtained before administering the sensory evaluation sheets. Participation was voluntary, and respondents were assured of the confidentiality and anonymity of the information provided. The data collected were used strictly for academic purposes.
3.10 Methodology 
Materials and Methods 
This section describes the experimental procedures for the utilization of barley in the production of snacks (puff-puff) and cake. The raw materials, equipment, and processing steps used are outlined below.

3.10.1               Materials
The following raw materials were used in the preparation of puff-puff and cake:
1. Barley flour (prepared by milling cleaned, dried barley grains into fine powder)
1. All-purpose flour 
1. Granulated sugar
1. Baking powder
1. Margarine/butter
1. Yeast
1. Eggs
1. Milk (liquid or powdered)
1. Salt
1. Warm water
1. Vegetable oil (for frying puff-puff and greasing cake pans)



3.10.2               Equipment
1. Weighing balance
1. Mixing bowls
1. Measuring cups and spoons
1. Wooden spoon/hand mixer/electric 
1. mixer
1. Sieve
1. Frying pan/deep fryer
1. Gas cooker/electric stove
1. Oven (for cake baking)
1. Cake pans/trays
1. Cooling rack
1. Knife and spatula
1. Thermometer (for monitoring frying/baking temperature)
1. Serving plates and disposable cups (for sensory evaluation)

3.10.3 RECIPE AND METHOD
                      Sample A
  Puff-Puff produced using 100% All-purpose flour 
Recipe                                 	Quantity 
All-purpose flour             	500 g
Sugar                 		100 g
Yeast                                     	3 teaspoons 
Salt                          		½ teaspoon
Warm water                 	250–300 ml
Vegetable oil               	500ml (for frying)


Method:
1. Sieve 500 g of all-purpose flour into a clean bowl.
2. Add 100 g sugar, 3 teaspoons of yeast, and ½ teaspoon of salt and mix well.
3. Add warm water gradually while stirring until a smooth batter is formed.
4. Cover the bowl with a clean cloth and leave to ferment for 30–45 minutes.
5. Heat about 500ml of vegetable oil in a deep frying pan.
6. Scoop small portions of the fermented batter and drop into the hot oil.
7. Fry until golden brown, turning occasionally to ensure even cooking.
8. Remove, drain excess oil with paper towels, and cool before serving.

                           Sample B
Puff-Puff produced using 100% barley flour 
Recipe                                         Quantity 
Barley flour                       		500 g
Sugar                                             	100 g
Yeast                                             	3 teaspoons 
Salt                                                	½ teaspoon
Warm water                                   	300 ml
Vegetable oil                      		500ml (for frying)

Method:
1. Measure 500 g of barley flour into a clean mixing bowl.
2. Add 100 g sugar, 3 teaspoons of yeast, and ½ teaspoons of salt, then mix properly.
3. Pour in warm water little by little and stir until a smooth batter is formed.
4. Cover and allow to ferment for 30–45 minutes.
5. Heat about 500ml of vegetable oil in a frying pan.
6. Drop spoonfuls of the batter into the hot oil.
7. Fry until golden brown and well cooked inside.
8. Remove, drain on paper towels, and cool before serving.
                                Sample C 
Puff-Puff produced using 70/30% Barley and puff-puff flour
Recipe                         	Quantity 
Barley flour                   	350 g
All-purpose flour          	150 g
Sugar                                	100 g
Yeast                                	3 teaspoons 
Salt                                  	½ teaspoon
Warm water                     	300 ml
Vegetable oil               	500ml (for frying)

Method:
1. Combine 350 g of barley flour and 150 g of All-purpose flour in a bowl.
2. Add 100 g sugar, 3 teaspoons of yeast, and ½ teaspoon of salt, and mix thoroughly.
3. Add warm water gradually while stirring to form a smooth batter.
4. Cover and keep in a warm place for 30–45 minutes to ferment.
5. Heat 500ml vegetable oil in a frying pan.
6. Scoop small portions of the batter into the hot oil.
7. Fry until golden brown, ensuring both sides are cooked.
8. Remove, drain excess oil, and cool.


                          Sample D 
Puff-Puff produced using 50/50% Barley and All-purpose flour 
Recipe                             	Quantity 
Barley flour                     	250 g
All-purpose flour             	250 g
Sugar                                   	100 g
Yeast                                   	3 teaspoons 
Salt                                      	½ teaspoon
Warm water                    	250–300 ml
Vegetable oil              		500ml (for frying)

Method:
1. Mix 250 g of barley flour and 250 g of All-purpose flour in a clean bowl.
2. Add 100 g sugar, 3 teaspoons of yeast, and ½ teaspoon of salt.
3. Gradually pour in 250–300 ml warm water while stirring until smooth.
4. Cover and allow to ferment for 30–45 minutes.
5. Heat vegetable oil in a deep frying pan.
6. Drop spoonfuls of the fermented batter into the hot oil.
7. Fry until golden brown and well cooked.
8. Remove, drain on paper towels, and cool before serving.

3.10.4 Cake produced using 100% of All-purpose flour 

Sample A 
Recipe                                	 Quantity 
All-purpose flour                	500 g
Margarine/butter              	250 g
Sugar                                     200 g
Eggs                                      4 medium-sized
Baking powder                   	2½ teaspoons
Milk                                     	100 ml

Method:
1. Cream 250 g margarine with 200 g sugar in a bowl until fluffy.
2. Break 4 eggs and add gradually while whisking continuously.
3. Sieve 500 g all-purpose flour with 2½ teaspoons of baking powder and fold into the mixture.
4. Add 100 ml milk gradually while mixing to form smooth batter.
5. Pour into greased cake pans.
6. Bake at 180°C for 30–40 minutes until golden brown.
7. Remove, cool on a rack, and serve.

                          Sample B 
Cake produced using 100% of barley flour 
Recipe                             	Quantity 
Barley flour                        	500 g
Margarine/butter              	250 g
Sugar                                     200 g
Eggs                                  	4 medium-sized
Baking powder               	2½ teaspoons
Milk                                       100 ml

Method:
1. Cream 250 g margarine with 200 g sugar until light and fluffy.
2. Beat 4 eggs and add gradually, mixing thoroughly.
3. Add 500 g barley flour mixed with 2½ teaspoons of baking powder alternately with 100 ml milk.
4. Mix to form a uniform batter.
5. Pour into greased cake pans.
6. Bake in a preheated oven at 180°C for 30–40 minutes.
7. Remove, cool, and serve.

                          Sample C 
Cake Produced using 70/30% of barley and All-purpose flour 
Recipe                            	Quantity 
Barley flour                      	350 g
All-purpose flour             	150 g
Margarine/butter            	250 g
Sugar                                   	200 g
Eggs                                	4 medium-sized
Baking powder                	2½ teaspoons
Milk                                     	100 ml

Method:
1. Cream 250 g margarine with 200 g sugar until fluffy.
2. Add 4 eggs one after the other while beating continuously.
3. Sieve together 350 g barley flour, 150 g All-purpose flour, and 2½ teaspoons of baking powder.
4. Fold the flour mixture into the creamed mixture alternately with 100 ml milk.
5. Mix thoroughly to obtain smooth batter.
6. Pour into greased pans.
7. Bake in oven at 180°C for 30–40 minutes until done.
8. Cool and serve.
                          Sample D 
Cake Produced using 50/50% of Barley and All-purpose flour 
Recipe                                Quantity 
Barley flour                       	250 g
All-purpose flour             	250 g
Margarine/butter            	250 g
Sugar                                  	200 g
Eggs                                	4 medium-sized
Baking powder                	2½ teaspoons
Milk                                      100 ml

Method:
1. Cream 250 g margarine with 200 g sugar until fluffy.
2. Add 4 eggs gradually and whisk thoroughly.
3. Combine 250 g barley flour, 250 g All-purpose flour, and  2½  teaspoons of baking powder, then fold into the creamed mixture.
4. Add 100 ml milk gradually while mixing until smooth.
5. Pour batter into greased cake pans.
6. Bake in a preheated oven at 180°C for 30–40 minutes.
7. Remove, cool on a rack, and serve.

3.10.5 Flow Chart for processing Barley into Barley Flour Production
Barley grains
Cleaning
Drying
Milling
Sieving
Barley flour


CHAPTER FOUR
DATA PRESENTATION, ANALYSIS, DISCUSSION
4.1 Introduction
This chapter presents the results obtained from the study. It begins with the demographic characteristics of respondents, followed by the sensory evaluation results of puff-puff and cake samples made with different flour blends (100% all-purpose flour, 100% barley flour, 70:30 barley–all-purpose flour, and 50:50 barley–all-purpose flour). The findings are then discussed in relation to existing literature.
4.2 Demographic Data of Respondents
Table 4.1: Sex of Respondents
	Sex
	Frequency
	Percentage (%)

	Male
	42
	42

	Female
	58
	58

	Total
	100
	100


Source: Field Survey, 2025
Note: The table shows that 58% of respondents were female and 42% were male. This balance reflects that both genders participated actively in the sensory evaluation, making the feedback representative and unbiased.

Table 4.2: Educational Background of Respondents
	Education
	Frequency
	Percentage (%)

	GCE/NECO/WAEC
	28
	28

	OND
	32
	32

	HND/BSC/MSC
	40
	40

	Total
	100
	100


Source: Field Survey, 2025
Note: The results show that respondents had diverse educational backgrounds. The majority (40%) held higher degrees (HND/BSc/MSc), while 32% had OND and 28% had secondary-level qualifications. This indicates that respondents were capable of providing informed evaluations of the sensory properties.

Table 4.3: Marital Status of Respondents
	Marital status
	Frequency
	Percentage (%)

	Single
	46
	46

	Married
	54
	54

	Total
	100
	100


Source: Field Survey, 2025
Note: Out of the total respondents, 54% were married while 46% were single. This shows a fair distribution across marital status, ensuring that sensory judgments were not biased toward a particular social category.

4.3 Sensory Evaluation of Puff-Puff Samples
Table 4.4: Sensory Evaluation of Puff-Puff made with 100% All-Purpose Flour
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	37
	39
	24
	0
	100

	Appearance
	35
	42
	23
	0
	100

	Flavor
	34
	40
	26
	0
	100

	Texture
	33
	44
	23
	0
	100

	Overall Acceptability
	36
	41
	23
	0
	100


Source: Field Survey, 2025
Note: Puff-puff prepared with 100% all-purpose flour scored very high across all attributes. Taste, appearance, flavour, and texture were mostly rated “excellent” and “very good.” The absence of “fair” ratings shows that respondents unanimously considered this sample highly acceptable.

Table 4.5: Sensory Evaluation of Puff-Puff made with 100% Barley Flour
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	29
	41
	30
	0
	100

	Appearance
	28
	40
	32
	0
	100

	Flavor
	30
	39
	31
	0
	100

	Texture
	27
	43
	30
	0
	100

	Overall Acceptability
	28
	42
	30
	0
	100


Source: Field Survey, 2025
Note: 100% barley puff-puff had lower ratings compared to all-purpose flour, particularly in taste and texture. However, the scores still showed general acceptability, with many respondents marking “very good” or “good.” This indicates that barley flour, although less commonly used, can still produce a snack acceptable to consumers.

Table 4.6: Sensory Evaluation of Puff-Puff made with 70:30 Barley–All-Purpose Flour Blend
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	32
	40
	28
	0
	100

	Appearance
	30
	41
	29
	0
	100

	Flavor
	31
	39
	30
	0
	100

	Texture
	49
	42
	29
	0
	100

	Overall Acceptability
	33
	38
	29
	0
	100


Source: Field Survey, 2025
Note: The 70:30 blends of barley and all-purpose flour showed a balance of quality. Respondents rated taste, appearance, and flavour close to all-purpose flour alone. This suggests that incorporating barley flour at this level does not negatively affect puff-puff quality, making it a good substitution ratio.

Table 4.7: Sensory Evaluation of Puff-Puff made with 50:50 Barley–All-Purpose Flour Blend
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	34
	39
	27
	0
	100

	Appearance
	33
	40
	27
	0
	100

	Flavor
	32
	41
	27
	0
	100

	Texture
	30
	43
	27
	0
	100

	Overall Acceptability
	34
	39
	27
	0
	100


Source: Field Survey, 2025
Note: The 50:50 blend was also highly rated, though slightly lower than 100% all-purpose flour. Texture and taste were still acceptable, with many “excellent” and “very good” scores. This shows that half-substitution with barley flour still produces puff-puff that consumers enjoy.

4.4 Sensory Evaluation of Cake Samples
Table 4.8: Sensory Evaluation of Cake made with 100% All-Purpose Flour
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	39
	37
	24
	0
	100

	Appearance
	36
	39
	25
	0
	100

	Flavor
	38
	37
	25
	0
	100

	Texture
	35
	41
	24
	0
	100

	Overall Acceptability
	37
	38
	25
	0
	100


Source: Field Survey, 2025
Note: Cakes made with 100% all-purpose flour were rated the highest overall. Taste and flavour received the greatest number of “excellent” responses, while texture and appearance also performed strongly. This confirms the popularity and proven baking quality of all-purpose flour, which is widely used for cake production.

Table 4.9: Sensory Evaluation of Cake made with 100% Barley Flour
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	30
	40
	30
	0
	100

	Appearance
	29
	42
	29
	0
	100

	Flavor
	31
	39
	30
	0
	100

	Texture
	28
	42
	30
	0
	100

	Overall Acceptability
	29
	41
	30
	0
	100


Source: Field Survey, 2025
Note: The 100% barley flour cake had lower ratings than the all-purpose flour cake, especially in texture and appearance. However, many respondents still considered the product “very good” or “good.” This shows that barley flour can be used alone to produce cake, though its sensory properties may be less appealing compared to all-purpose flour.

Table 4.10: Sensory Evaluation of Cake made with 70:30 Barley–All-Purpose Flour Blend
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	34
	38
	28
	0
	100

	Appearance
	33
	39
	28
	0
	100

	Flavor
	32
	40
	28
	0
	100

	Texture
	31
	41
	28
	0
	100

	Overall Acceptability
	33
	39
	28
	0
	100


Source: Field Survey, 2025
Note: Cakes made from a 70:30 blend of barley and all-purpose flour scored nearly as high as cakes made entirely from all-purpose flour. Respondents rated the blend positively in taste, appearance, and flavour, with no “fair” ratings. This suggests that moderate substitution of barley flour does not compromise cake quality.

Table 4.11: Sensory Evaluation of Cake made with 50:50 Barley–All-Purpose Flour Blend
	Variable
	Excellent
	Very Good
	Good
	Fair
	Total

	Taste
	36
	37
	27
	0
	100

	Appearance
	34
	39
	27
	0
	100

	Flavor
	35
	38
	27
	0
	100

	Texture
	32
	41
	27
	0
	100

	Overall Acceptability
	34
	39
	27
	0
	100


Source: Field Survey, 2025
Note: The 50:50 blend of barley and all-purpose flour produced cakes that were also well accepted by respondents. Taste and flavour were highly rated, with many “excellent” and “very good” responses. Although slightly lower than the 100% all-purpose flour cakes, this blend still produced an appealing product, making it a promising option for combining nutrition with good sensory quality.

4.5 Discussion of Findings
The study investigated the utilization of barley flour in the production of puff-puff and cake, comparing products made with 100% all-purpose flour, 100% barley flour, and two blends (70:30 barley–all-purpose flour and 50:50 barley–all-purpose flour).
Demographic Data showed that respondents were diverse in sex, educational level, and marital status, ensuring reliable and representative sensory evaluation.
Puff-Puff Results indicated that all-purpose flour still performed best in sensory qualities, but barley blends (70:30 and 50:50) were highly accepted, confirming that barley flour can be introduced into puff-puff without reducing consumer appeal.
Cake Results showed a similar trend. All-purpose flour cakes were most preferred, but 50:50 and 70:30 blends scored nearly as well, while 100% barley cakes, though less preferred, were still acceptable.
These findings suggest that barley flour can be successfully utilized in snack and cake production. This aligns with previous studies that highlight the potential of barley to increase dietary fibre and nutritional value in baked products.

CHAPTER FIVE
SUMMARY, CONCLUSION, AND RECOMMENDATIONS
5.1 Summary
This research work was carried out to investigate the utilization of barley in the production of snacks and cakes, with a focus on puff-puff and cake samples. The study adopted an experimental research design combined with sensory evaluation. One hundred (100) respondents were selected to assess the quality of the products based on five key sensory attributes: taste, appearance, flavour, texture, and overall acceptability.
The flour ratios used for product formulation were 100% all-purpose flour, 100% barley flour, 70:30 barley–all-purpose flour blend, and 50:50 barley–all-purpose flour blend. The results revealed that 100% all-purpose flour performed best in terms of overall acceptability, but the blends of barley and all-purpose flour (especially 50:50 and 70:30) also received high ratings. Products made with 100% barley flour were less preferred in terms of texture but were still acceptable to the respondents.
Demographic data showed that respondents, being from diverse educational backgrounds, were able to provide objective and reliable evaluations. The findings indicate that barley flour can successfully be incorporated into snacks and cakes to improve nutritional value without drastically reducing consumer acceptability.
5.2 Conclusion
The study concluded that barley flour is a viable alternative to all-purpose flour in the preparation of snacks and cakes. Although 100% all-purpose flour had the highest scores, the use of barley in different proportions, particularly in blends, was also highly acceptable to consumers. The incorporation of barley flour into snacks such as puff-puff and cakes not only diversifies flour use but also contributes to improved dietary fibre intake, which is beneficial for health.
This study therefore demonstrates that barley has great potential as a functional ingredient in the hospitality and food industry, offering both nutritional and economic benefits.
5.3 Recommendations
Based on the findings of this study, the following recommendations are made:
1. Strengthening Hospitality Training:
The Department of Hospitality Management, Kwara State Polytechnic, should continue to make use of barley flour during practical classes for the preparation of snacks and cakes. This practice should be further strengthened and expanded to encourage innovation, expose students to alternative raw materials, and align with current trends in functional food development.
2. Increased Awareness:
Awareness campaigns should be carried out to educate consumers on the nutritional benefits of barley-based products, particularly its high fibre content and potential health advantages.
3. Further Research:
Future studies should explore different blending ratios of barley and all-purpose flour to determine the most acceptable formulations for a wider variety of bakery products.
4. Commercial Utilization:
Small- and medium-scale enterprises (SMEs) in the food and snack industry should consider using barley flour blends in their production processes to create more nutritious and affordable products.
5. Nutritional Enrichment:
Since barley is rich in dietary fibre and essential nutrients, its incorporation into everyday snacks can contribute to healthier dietary practices among the general population.
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APPENDIX
SENSORY EVALUATION FOR THE UTILIZATION OF BARLEY IN THE PROUDCTION OF SNACKS AND CAKE
Section A:
BIO DATA OF RESPONDENT
1. Sex:  male 	(	)    female   	(	)
2. Age:   16 -25   (         )	26 – 25     (       )   46 and above   (        )
3. Marital status: 	single   (       )      Married    (       )    others   (        )
4. Educational background:   GCE/SSCE/WAEC   (      ) 	OND/NCE    (       )   HND/BSC/BA     (      )     Ph.D   (        )  
5. Nationality:      Nigerian   (        )     other   (        )
6. Religion ____________________________________________

Section B: SENSORY EVALUATION FOR THE UTILIZATION OF BARLEY IN THE PROUDCTION OF SNACKS AND CAKE

SAMPLE A (PUFF PUFF MADE WITH 100% ALL PURPOSE FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	



SAMPLE B (PUFF PUFF MADE WITH 100% BARLEY FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total 

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	



SAMPLE C (PUFF PUFF MADE WITH 70/30% BARLEY AND ALL PURPOSE FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	





SAMPLE D (PUFF PUFF MADE WITH 50/50% BARLEY AND ALL PURPOSE FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total 

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	



Section C: SENSORY EVALUATION FOR THE UTILIZATION OF BARLEY IN THE PROUDCTION OF SNACKS AND CAKE

SAMPLE A (CAKE MADE WITH 100% ALL PURPOSE FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	



SAMPLE B (CAKE MADE WITH 100% BARLEY FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total 

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	



SAMPLE C (CAKE MADE WITH 70/30% BARLEY AND ALL PURPOSE FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	



SAMPLE D (CAKE MADE WITH 50/50% BARLEY AND ALL PURPOSE FLOUR) 
	Variables 
	Excellent
	Very good
	Good
	Fair
	Total 

	APPEARANCE
	
	
	
	
	

	TASTE
	
	
	
	
	

	TEXTURE
	
	
	
	
	

	FLAVOUR
	
	
	
	
	

	ACCEPTABILITY
	
	
	
	
	


QUESTIONNAIRE
APPENDIX
SENSORY EVALUATION SHEET
  						Department of Hospitality Management
Kwara State Polytechnic, Ilorin, Nigeria

Dear Respondent,
I am an undergraduate student of the Hospitality Management Department, currently conducting a research work on:
“UTILIZATION OF BARLEY IN THE PRODUCTION OF SNACKS AND CAKES”
You are kindly requested to participate in this exercise by evaluating the puff-puff and cake samples made from different blends of barley flour and all-purpose flour. Please give your sincere, honest, and unbiased opinion while responding to the sensory evaluation sheet.
Kindly note that your participation will in no way jeopardize your career or status, and your responses will be held in strict confidence. The data obtained will be used strictly for academic purposes. The usefulness of the data sought depends greatly on your sincerity while responding.
Thank you.

