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Abstract
The utilization of dates (Phoenix dactylifera L.) in the production of bread and snacks presents a promising approach to enhance the nutritional value, sensory qualities, and functional properties of these commonly consumed food products. Dates are naturally rich in sugars, dietary fiber, vitamins, minerals, and antioxidants, making them an excellent alternative ingredient to conventional sweeteners and fillers in bakery and snack formulations. This study explores the effects of incorporating date paste, powder, or syrup into bread and snack recipes, focusing on parameters such as nutritional composition, texture, taste, shelf life, and consumer acceptance. Findings indicate that partial substitution of sugar or flour with date derivatives improves the overall quality and health benefits of the final products without compromising sensory appeal. Additionally, the incorporation of dates contributes to increased dietary fiber and antioxidant content, promoting the development of functional foods. The study underscores the potential of dates as a sustainable and value-added ingredient in the bakery and snack industries, supporting both consumer health and local agricultural economies.
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CHAPTER ONE
BACKGROUND TO THE STUDY
1.1	Introduction to the Study
	Date palm tree, Phoenix dactylifera, is one of the oldest cultivated plants, and the main staple and ancient crops are grown in many regions; in southwest Asia, North Africa, Australia, Mexico, South America, and in southern Africa (Chao and Krueger 2017; Al-Harrasi et al. 2014; Hazzouri et al. 2018). Due to its high tolerance of aridity and very harsh climatic conditions, date palm tree invaluably provides the people in those regions a nutritious food source and environmental protection (Daoud et al. 2019; Kalbouneh 2011). The date fruit is known to be nutrient-rich (Chao and Krueger 2017). It is a good source of carbohydrates (approximately 70%, in the forms of fructose and glucose), dietary fibers (predominantly insoluble fibers), proteins, and minerals (Al-Harrasi et al. 2014; Siddiq 2014; Eoin 2016). It is also rich in phenolic acids, flavonoids, procyanidins, carotenoids, and sterols (Baliga et al. 2018; Gheisari, Heydari, and Basiri 2020).
[bookmark: _GoBack]Date palm (Phoenix dactylifera L.) has long been one of the most important fruit crops in the arid regions of the Arabian Peninsula, North Africa, and the Middle East. During the past three centuries, dates were also introduced to new production areas in Australia, India/Pakistan, Mexico, southern Africa, South America, and the United States. Dates are a main income source and staple food for local populations in many countries in which they are cultivated, and have played significant roles in the economy, society, and environment of those countries.
Date is one of the oldest known fruit crops and has been cultivated in North Africa and the Middle East for at least 5000 years (Zohary and Hopf, 2018). The earliest record from Iraq (Mesopotamia) shows that date culture was probably established as early as 3000 BCE. Because of the long history of date culture and the wide distribution and exchange of date cultivars, the exact origin of
the date is unknown, but it most likely originated from the ancient Mesopotamia area (southern Iraq) or western India (Wrigley, 2019). From its center of origin, date cultivation spread throughout the Arabian Peninsula, North Africa, and the Middle East. Date culture had apparently spread into Egypt by the middle of the second millennium BCE. The spread of date cultivation later accompanied the expansion of Islam and reached southern Spain and Pakistan. The Spanish were the first to introduce date palms outside the Arabian Peninsula, North Africa, and the Middle East/South Asia, carrying them to America (Nixon, 2019). Date cultivation has had a very important influence on the history of the Middle East.
Without dates, no large human population could have been supported in the desert regions. The caravan routes existed for centuries mainly for the transportation of dates. Early on, date cultivation became a sacred symbol of fecundity and fertility. Dates had great spiritual and cultural significance to the people of the Middle East. Date palms and culture are depicted in ancient Assyrian and Babylonian tablets, including the famous Code of Hammurabi, which contained laws pertaining to date culture and sales. References relating to date palms are also found in ancient Egyptian, Syrian, Libyan, and Palestinian writings (Nixon, 2019; Popenoe, 2019).
The date palm (Phoenix dactylifera L) is the type species of the genus Phoenix. Phoenix species are native to South Asian and African regions with tropical or subtropical climates. Some Phoenix species are short statured with very short trunks, whereas other species may be over 30 m tall, and different species may have a single trunk or clumped multiple trunks. Phoenix is featherleafed palms with a terminal leaflet and all leaflets having a central fold or ridge that causes the leaflets to remain erect. Basal leaflets are modified into spines. Phoenix species are dioecious, with separate staminate and pistillate trees. Inflorescences on both staminate and pistillate trees arise from lateral meristems among the leaves. The three-petalled flowers are small, single, and pale yellow, with the sepals united into a cupule.
Female flowers have three carpels; one of which matures into a fruit while the other two dehisce. Male flowers generally have six stamens. The fruits are drupes, with a single grooved seed.
On average of 5 years after propagation, date fruit can be obtained from a female tree, yielding 400-600 kg/tree annually (Al-Alawi et al. 2017). Date fruit is being harvested and marketed depending on the cultivar at three developmental stages (Fig. 1), which include Khalal (mature firm), Rutab (soft brown), and Tamr (hard raisin-like) (Awad 2017; Glasner et al. 2019).
During cultivation, different ripening stages are found within the same cluster, including immature dates (Lobo, Yahia, and Kader 2023). Thus, date production generates substantial fruit losses (approximately 30%) during picking, storing, or conditioning the fruits. Due to the large quantity of second-grade date, together with other inedible parts combined at harvesting, it would be beneficial for farmers and the food industry to valorize this by-product by utilizing its nutritional value into value-added products, which at the same time is beneficial to the environment.
Bread is one of the most widely consumed food products in the world. Baking technology has developed gradually as new materials, equipment and processes are advancing (Selomulyo and Zhou, 2017). The impacts of various ingredients on sensory and nutritional quality of bread have been widely studied (Plessas et al., 2018).
Bread is conventionally produced from flour. Bread is also made, though to a lesser extent, from the flour of other wheat species including T. durum, T. dicocum and T. spelta (Komlaga et al., 2018). Bread has now become one of the most widely consumed foods in the world. Bread is an important staple food both in the developed and developing world (Abdelghafor et al., 2019). In India, bread has become one of the most widely consumed non-indigenous food (Das et al., 2012), whereas in Nigeria, bread has become the second most widely consumed non-indigenous food after rice (Shittu et al., 2018). The rapid urbanization, increasing population and changing food habits have resulted in the preference for convenient foods such as bread, biscuits, and other baked products (Oyewole et al., 2019). Bread is normally made from wheat flour dough that is cultured with yeast, allowed to rise, and baked (Komlaga et al., 2018). The unique bread-making properties of wheat flour are attributed mainly to the ability of its gluten to form a viscoelastic network when mixed with water (Defloor et al., 2019).
Studies have shown that snacks can be used to increase the nutritional status of consumer by incorporating nutrient such as protein and fibre from plant sources which have health benefits (Zazueta- Morales, Martínez-Bustos, Jacobo-Valenzuela, Ordorica-Falomir, & Paredes-López, 2001). Wheat (Triticum spp.) is one of the major grains in the diet of a vast proportion of the world’s population. It has therefore a great impact on the nutritional quality of the meals consumed by a large number of people and consequently on their health. Although wheat’s ability to produce high yields under a wide range of conditions is one reason for its popularity compared to other cereals, the most important factor is the capability of wheat gluten proteins to form viscoelastic dough, which is required to bake leavened bread in particular. These gluten proteins are necessary for the production of the great variety of foods associated with wheat around the world. The total annual production of wheat for year 2016 as at June is put at 724 million metric tonnes (FAO/WHO, 2016).
Snacks are important foods which come in a variety of forms including packaged snack foods and other processed food as well as items made from fresh ingredients at home, the consumption of which is steady and increasing in Nigeria. It is a portion of food, smaller than a regular meal, generally eaten between meals. It has been hitherto produced from wheat as a major raw material. In Nigeria, wheat production is limited and wheat flour is imported to meet local flour needs for bakery products as such huge amount of hard earned foreign exchange is used every year for importation of wheat.
1.2	Statement of the Problem
For the past decades, increasing population, urbanization and changing food habits has led to an increased demand for flour convenient foods in many developing countries. However, as some flour is not grown in countries with tropical climate, they have to rely on expensive imports paid with foreign exchange. Also the continuous use of flour in bread making and snacks production is faced with the development of celiac (coeliac) disease. On the other hand, sugar is used by man for many purposes such as bread and beverages production, snacks procution. Sugar has got limited use in some areas since it has become expensive as demand is high. The use of chemicals and preservatives during sugar processing may possess significance health effect to consumers. The effects may include allergies, carcinogenic effects increase in body weight and cardiovascular diseases (Bray, 2019).
With rising flour prices on the global market and development of celiac disease due to flour consumption, there is an interest to promote utilization of local sources of flour for partial substitution of wheat flour in food products in order to lower the dependency to wheat imports and also to increase livelihoods of local farmers. Also, to find a substitute for sugar which is one of the main component used in the bread and snacks making industry.
1.3	Objectives of the Study
	The General objective of the study is the utilization of dates in the production of bread and other snack. 
Other specific Objectives are:
· To examine the health benefits of date in human health
· To investigate other uses of date apart from sugar replacement.
· To produce bread and snacks using date as sweetener.
1.4	Research Questions
This study aims to answer the following research questions
· What are the health benefits of consuming dates in relation to human nutrition and wellness?
· In what other ways can dates be utilized in food and non-food applications beyond sugar replacement?
· How effective is date fruit as a sweetener in the production of bread and snacks in terms of taste, texture, and nutritional value?
1.5  	Significance of the Study
	The research is very significance because it enlighten the general populace on the various constituents and uses of dates honey in bread and snacks making, the health benefits of date will be analyzed and examine. The study also investigates some of the aforementioned benefit in other to prove to the Nigerian populace the various importances mentioned above.
The study is also very important because it encourages government and other stakeholders to invest more in Date farming in Nigeria. Finally, the research project serves as an eye opener to the researcher because it increases the researcher’s knowledge on the importance of date in general.
1.6	Scope of the Study
The project work is limited to the utilization of date in the production of bread and snacks. This study will be limited to the production of bread and snakes only using Dates.
1.7	Limitation of the Study
In caring out this research project, the researcher encounter the following inhibitions:
· Financial constraint- Insufficient fund tends to impede the efficiency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet, questionnaire and interview).
· Time constraint- The researcher will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.
1.8	Definition of Terms 
· Phoenix dactylifera: commonly known as date palm, is a flowering plant species in the palm family, Arecaceae, cultivated for its edible sweet fruit called dates
· Sucrose sugar: Sucrose, a disaccharide, is a sugar composed of glucose and fructose subunits. It is produced naturally in plants and is the main constituent of white sugar.
· Bread: Bread is a staple food prepared from a dough of flour and water, usually by baking. Throughout recorded history and around the world, it has been an important part of many cultures' diet.
· Production: Production is the process of combining various inputs, both material and immaterial in order to create output. Ideally this output will be a good or service which has value and contributes to the utility of individuals.
· Hospitality Industry: The hospitality industry is a broad category of fields within the service industry that includes lodging, food and drink service, event planning, theme parks, travel and tourism. It includes hotels, tourism agencies, restaurants and bars.
· Baking: baking, process of cooking by dry heat, especially in some kind of oven. It is probably the oldest cooking method. Bakery products, which include bread
· Wheat flour: Wheat flour is a powder made from the grinding of wheat used for human consumption. Wheat varieties are called "soft" or "weak" if gluten content is low, and are called "hard" or "strong" if they have high gluten content.
· Snacks: A snack is a small portion of food generally eaten between meals. Snacks come in a variety of forms including packaged snack foods and other processed foods, as well as items made from fresh ingredients at home.


CHAPTER TWO
LITERATURE REVIEW
2.0 	Introduction
2.1	Worldwide Production of Date Palms
Dates can grow in very hot and dry climates, and are relatively tolerant of salty and alkaline soils. Date palms require a long, intensely hot summer with little rain and very low humidity during the period from pollination to harvest, but with abundant underground water near the surface or irrigation.
One old saying describes the date palm as growing with ‘‘its feet in the water and its head in the fire.’’ Such conditions are found in the oases and wadis of the date palm’s center of origin in the Middle East. Date palms can grow from 12.7 to 27.5 C average temperature, withstanding up to 50 C and sustaining short periods of frost at temperatures as low as –5 C. The ideal temperature for the growth of the date palm, during the period from pollination to fruit ripening, ranges from 21 to 27 C average temperature. Dates are widely grown in the arid regions between 15N and 35N, from Morocco in the west to India in the east (Zaid and de Wet, 2019). 
2.1.1	Cultivation Of Date Palms
The average economic life of a date garden is 40 to 50 years, but some are still productive up to 150 years. There are a few date palms that are probably several hundred years old. Because of the biology of the date palm, its cultivation has a number of unusual features that are not common in other perennial crops. There are a number of cultural practices that require access to the crown of the tree, and in old trees reaching tens of meters in height, this can be challenging and sometimes dangerous. The crown of the tree needs to be accessed for pollination, bunch tie-down, covering, harvesting, and pruning.
Although the practice of climbing the trees for access to the crown in still found in all date-producing areas, the use of mechanical lifts is common in more advanced or industrialized production areas, such as the United States (Nixon and Carpenter, 2019).
Date is wind pollinated in nature, but insect pollination is possible. Commercially, few male trees are grown in date gardens, and pollen is collected for the artificial pollination that is critical for the success of production. Artificial pollination has been practiced in North Africa and the Middle East for thousands of years. Pollination of 60% to 80% of the female flowers results in adequate fruit set. Cultivars differ greatly in their fruit set percentage. Incompatibility or partial incompatibility between different female and male cultivars is common but not well understood. Only one ovule per flower is fertilized, producing a single fruit (Nixon and Carpenter, 2018; Zaid and de Wet, 2019).
Different pollen sources can influence the size and shape of the seeds (‘‘xenia’’ effect). Pollen also can have a ‘‘metaxenia’’ effect, influencing the tissue outside the embryo and endosperm (Nixon, 2019). As an example of metaxenic effects in date palms, Nixon (2019) reported that ‘Fard No. 4’ consistently produced earlier but smaller fruit than the average of all pollen sources studied, whereas ‘Mosque’ consistently produced larger but later fruit than the average. Pollination with pollen from different Phoenix species also exhibited metaxenic effects (Nixon, 2019). Although similar effects have been reported from various other countries, in some cases no observable effects were reported from pollinations with pollen from different males tested. This has been attributed to the fact that metaxenic effects are less pronounced when climatic conditions are favorable (i.e., higher heat units) or the possibility that the specific males tested did not produce metaxenic effects (Reuveni, 2018).
2.1.2	Pests And Diseases Of Date Palms
Date palms are afflicted with many diseases and pests, but the nature and severity of the problems vary with cultivar, location, weather, and cultural practices (Carpenter and Elmer, 2019). Most reported diseases of date palm that can be associated with a pathogen are attributed to fungi. However, there are several recent reports of phytoplasma-associated disorders.
One of the most serious fungal diseases in North Africa is the Bayoud disease incited by Fusarium oxysporum f. sp. albedinis. This disease has caused large losses of date palms, and research concerning Bayoud is one of the most important areas of date palm research.
Various insects attack date palms, but specific insect problems vary with geographic area. Chemicals, biological control, pheromone trapping, quarantine, and sanitation practices are used to control insect pests of date palms (Howard et al., 2018). An emerging pest of date palm during the past decade is the red palm weevil, which has spread from India to North Africa, the Middle East, and southern Europe. Weed control is usually achieved by herbicide application or, in less developed areas, by hand weeding.
2.1.3	Uses Of Dates And Date Palms
Date palms produce many products that are useful to humans. The primary product is the date fruit, which can be eaten fresh, dried, or in various processed forms. In North Africa and the Middle East, some dates are harvested and consumed during the Khalal stage, when the fruit are still very astringent with a high tannin content (Dowson and Aten, 2016). However, most dates are harvested during the fully ripened Rutab and Tamar stages, when they are high in sugar and low in moisture and tannin. Cultivars of dates can be classified into ‘‘soft,’’ ‘‘semidry,’’ or ‘‘dry’’ dates, depending upon the time of harvest and associated water content. Some cultivars are used in more than one manner. Fruit quality is influenced by size, color, texture, cleanliness, freedom from defects (sunburn, insect damage, sugar migration to surface, fermentation), and the effects of decay-causing pathogens. Date fruit are available in different forms, including whole pitted and unpitted, dehydrated pieces, diced, extruded date pieces, and macerated fruit. Dates can be used in cereal, pudding, bread, pressed cakes, cookies, candy bars, ice cream, and date shakes (a California specialty). Date fruit also can be made into juice, vinegar, wine, beer, sugar, syrup, honey, chutney, pickle, paste, dip, and food flavoring (Barreveld, 2019).
Date fruit are high-energy food sources with 72% to 88% sugar content at maturity. During the Khalal stage, nearly all (80% to 85%) of the sugar is sucrose. As ripening progresses, the sucrose is hydrolyzed into reduced sugars such as glucose and fructose. Date fruit are good sources of iron and potassium; a fair source of calcium, chlorine, copper, magnesium, and sulfur; and a minor source of phosphorus. In addition, dates are a source of 16 amino acids and vitamins A, B1, and B2 (Ahmed et al., 2019; Vandercook et al., 2018).
2.2	Dietary fibers
Dates are a rich source of fibers, with fiber content varying between 60 and 80 g/100 g total weight (Habib and Ibrahim, 2019). As lignocellulosic biomaterial, the insoluble fiber content consists of cellulose, hemicellulose, and lignin and content of these varies between 20.0 and 46.8 g/100 g, between 17.5 and 55.0 g/100 g, and between 11.0 and 30.6 g/100 g, respectively (Abu- Thabit et al., 2020). Soluble fiber content in dates is very low at 5 g/100 g dates, while insoluble fiber content is 53/100 g dates (Goksen et al., 2018).
Insoluble fibers from various plant sources are commonly used in food products, such as bakery products and breakfast cereals (Hu et al., 2019). Fibers from dates can be utilized in a similar way to other fruit byproducts as a replacement for fats in certain food products, such as chicken sausages and various types of ice cream (De Moraes Crizel et al., 2017). 
According to the American Dietetic Association, the recommended range of fiber intake is between 25 and 30 g/day, at a 3:1 ratio of insoluble to soluble fiber for adults (Sofi et al., 2017). Meat products are usually rich in fat and protein but deficient in complex carbohydrates (i.e., dietary fiber). Additionally, agricultural by-products and waste products are a cheap source of dietary fiber, and their incorporation into meat products at varying levels reduces cost and adds functionality.
Fat replacers simulate the eating qualities of foods that are high in fat, preserving a smooth texture and mouth-feel. Since dates are primarily a polysaccharide biomaterial, they could be used as carbohydrate-based fat replacers in a similar way to the food industry’s typical use of starch, gum, and cellulose of plant origin. The relevant products could include imitation cream, margarine, salad dressings, sauces, frozen desserts, baked goods, and processed meats (Wang et al., 2022). Fibers from dates have also been used in the development of edible coatings for foods. Hydrocolloids and phenolic compounds extracted from dates have been claimed to reduce oil uptake in potato strips during deep-fat frying at a relatively low content ratio (i.e., <5%); at this ratio, they are still able to reduce oil uptake by over 70%, which is higher than the reduction achieved in earlier attempts (Mousa, 2016). The principle of using dates as a hydrocolloid-based coating is reliant on their fiber content, as this is similar to resistant starch. Likewise, starchy gum coatings are used in food processing to improve the functional properties of products, such as their viscosity, water-binding capacity, and emulsion stability (WIlliams and Phillips, 2021).
2.2.1. Oil content
The oil content of dates depends on factors such as date palm variety, growing conditions, and method of extraction; it has been found to vary between 3.9 and 13.8 g/100 g (Habib and Ibrahim, 2019). The oil extracted from dates is considered to be a rich source of unsaturated fatty acids, primarily oleic acid (which occurs at 39.5–55.4 g/100 g of oil; Ashraf and Hamidi-Esfahani, 2017). Other unsaturated fatty acids occurring in dates are linoleic acid (6.2–19.8 g/100 g of oil) and linolenic acid (0.3–8.1 g/100 g of oil; Basuny and Al-Marzooq, 2017; Lieb et al., 2020). In contrast, the saturated fatty acid content of dates consists primarily of lauric (6.793– 45.4 g/100 g of oil), palmitic (2.64–12.6 g/100 g of oil), stearic (1.3– 47.9 g/100 g of oil), capric (0.25–11 g/100 g of oil), myristic (0.04– 12.8 g/100 g of oil), and arachidic (0.02–0.39 g/100 g of oil) acids (Rahman, 2007; Ataye et al., 2016). This means that dates can be considered to be a valuable source of edible and pharmaceutical oils (Saafi et al., 2018).
2.2.2	Protein content
According to the literature, the protein content of dates can vary between 4.8 and 12.5 g/100 g (Alyileili et al., 2020). This consists primarily of soluble proteins, such as globulin, albumin, prolamin, and glutelin. Proteins of plant origin can be used as substitutes for those of animal origin, which are normally higher in cost and are less sustainable. Because of their high abundance, proteins of plant origin are generally more appealing. However, the extraction of plant proteins is usually difficult and might disrupt their functional properties (Schutyser and Van Der Goot, 2017). In the case of date, the protein extracted has been investigated for potential use as an emulsifying agent (Akasha et al., 2016). However, it is crucial to determine whether this protein can be extracted cost-effectively.
2.3	Applications of dates in foods
2.3.1. Food products
Research results on the applications of dates in foods of various categories have been reported in the literature over the course of more than four decades. Drawing on this body of research, 14% of the studies included in this review relate to the use of dates in hot drinks (i.e., products similar to caffeine-free coffee), 36% relate to bakery products, and 14% to meat products. Dates have long been used to prepare drinks, mainly similar in nature to Arabic coffee, due to their abundance and low cost in the Arab region. More recently, researchers have explored whether dates, as a rich source of fiber, could be suitable for use as an additive in bakery products. 
This application in fortification has subsequently progressed to their use in the enhancement of other functionalities beyond traditional nutritional enrichment. Examples of the functionalities of dates include their use to enhance consumers’ perceptions of a product’s physical and textural properties (Bouaziz F. et al., 2020), as a fat replacer (Alqattan et al., 2021), and as a natural meat tenderizer (i.e., to enhance sensory juiciness, texture, and taste; Nor et al., 2018).
Recently, dates have been used in more innovative ways, such as in the formulation of biodegradable edible coatings that can enhance shelf life, and in the production of low-fat products via reduction of oil uptake during the frying process. Table 2 illustrates the set of food products that have been fortified with dates. They are grouped into various food categories, and by the form of dates used and the level at which they are added.
2.3.2	Dates in beverage preparation
In the Arab world, one of the ancient applications of dates is in the formulation and preparation of beverages (Rahman et al., 2017). Roasted dates are used to brew hot drinks similar to coffee; they may function as either a full or a partial replacement for coffee itself. In some instances, milk, spices, or herbs are also added to drinks formulated with dates. Abdillah and Andriani (2016) produced a healthy drink consisting of date combined with ginger (a functional ingredient); this represents a healthy and cheap alternative to regular coffee. The best ratio for the inclusion of dates in regular coffee has been found to be 9% (Venkatachalam and Sengottian, 2016). A range of roasting times and temperatures for dates powder have been explored, with the optimum roasting conditions, considering its physicochemical and organoleptic characteristics, found to be 199.9◦C for 21.5 min (Fikry et al., 2019).
Rahman et al. (2017) studied the composition and thermal transition characteristics of roasted dates powder; their results elucidated the nature and characteristics of this biomaterial. In another study, dates powder was mixed with barley, cardamom, button roses, nutmeg, and cloves at three different concentrations (specifically, 100, 92.5, and 61.67% concentration of dates). The nutritional value of each of the three blends was higher than that of regular coffee, with low caffeine content. The blend with 61.67% dates concentration was found to provide the best overall sensory acceptability compared to a control (with scores of 8.7 and 8.5, respectively), and it was also higher in antioxidant activity than control coffee (with activity occurring at 91.7 and 84.2%, respectively; Ragab and Yossef, 2020). Similarly, six cappuccino and latte formulations were prepared, with Nescafe product substituted with dates powder at concentration levels of 10, 20, 30, 40, 50, and 60%. The caffeine-free cappuccino formulation with 50% substitution was rich in minerals, dietary fibers, and antioxidants, and this was found to be the most acceptable ratio in a sensory analysis (Al-Garni, 2020). El Sheikh et al. (2014) substituted cocoa with 9% dates powder to produce a cocoa drink; sensory evaluation of taste showed that this was considered to be superior to the original cocoa drink.
Other studies have focused to a greater extent on the pharmaceutical impact of dates. Mirghani (2017) investigated the chemical composition of a dates drink prepared at a ratio of 1:15 (w:v). Their results showed that the prepared drink contained protein (2%), copper (0.9 mg/g), calcium (2% mg/g), iron (0.9 mg/g), manganese (0.4 mg/g), magnesium (5 mg/g), potassium (6.7 mg/g), glucose (0.74 g/L), and fructose (0.6 g/L). Additionally, researchers explored the effects of the anti-atherogenic properties of a dates beverage in 32 menopausal women. The participants consumed a dosage of 2.5 g of dates per day for 14 days in the form of a drink, and lipid profiles were conducted before and after this treatment. The results revealed that routine consumption of dates beverages could enable maintenance of a healthy lipid profile (Saryono and Proverawati, 2018).
2.3.3	Date in the Production of Bread
Good loaf volume and rich fiber content were observed by Al- Amri et al. (2014a) with the addition of milled dates to bread dough at a concentration of 4 to 12%. Taking a different approach, Hejri-Zarifi et al. (2016) germinated dates at 30◦C for 2 weeks, before detaching the germs from the seeds, with the dates themselves being considered a residue of this process. The addition of dates germs and powdered residue to dough at a ratio of 0.5–3% was associated with a reduction in bread spoilage when the bread was stored for 5 days.
The inclusion of raw milled dates in bread at a 15% ratio has been claimed to reduce the risk of diabetes via a beneficial hypoglycemic effect (Halaby et al., 2014), while enrichment of Arabic bread with 5–20% dates powder has been shown to provide a boost in flavonoids and antioxidant capacity (Platat et al., 2017).
Similar effects have been observed for pita bread fortified with date pit powder at a ratio of 5–20%. Regular bread and whole wheat bread were analyzed as controls in this study; these were found to have fiber content of 1 and 6.2%, respectively. In comparison to the bread enriched with dates, regular bread was lower in fiber in all cases; however, whole wheat bread was found to have a lower fiber content than only dates bread enriched at concentrations above 10% (i.e., 15 and 20%, with 8.1 and 8.9% fiber content, respectively). Total flavones and total phenolic compounds were found to be higher in whole wheat pita bread compared to regular bread, and higher levels were observed in bread enriched with dates than in both controls, in a dosage-dependent manner (specifically, there was an increase from 10 to 26.9 and from 16 to 6732.6μg/g, respectively; (Platat et al., 2019)
2.3.4	Dates in The Production of Snacks and Biscuits  
Dates powder has been used as a fortification agent in biscuits and snacks, either alone or as a blend with other ingredients, to achieve a desired functionality. Najjar et al. (2022) produced cookies using dates powder as a flour replacement at levels of 2.5, 5.0, and 7.5%. Two types of flour were used (white and whole wheat), and two baking temperatures were tested (10 min at 180◦C and 8 min at 200◦C). Thus, their study included cookies produced with a total of 12 different combinations of the aforementioned factors, with each combination tested for dates from several date varieties. The moisture content of the formulas was primarily affected by baking temperature and flour type. The cookies’ color was primarily affected by the ratio at which dates powder was added (specifically, addition at a higher ratio produced a darker color), which had a negative effect on consumer acceptance in most cases. Overall acceptability of the cookies was found to be higher for the whole wheat flour versions in the case of all dates varieties. Overall, for all combinations and dates varieties, consumer acceptance was affected by the ratio at which dates were added and the type of flour used. The formulas containing dates of the Khalas and Zahidi date varieties at a level of 7.5% were considered the best, according to sensory analysis.
In another study, conducted by Abushal et al. (2021), the addition of dates powder to cookies (at a 5–15% ratio) was found to enhance their nutritional value, primarily by increasing their fiber content to a level covering 15% of the daily required value. Additionally, it was found to extend their shelf life (due to the significant reduction in moisture content) and to improve consumer acceptance in terms of color, taste, odor, flavor, texture, and overall acceptability based on a seven-point hedonic scale. Similarly, the use of dates as a natural fat replacer in cookies at various concentrations (10, 20, 30, and 40%) was associated with increased total phenolic content (from 18.56 to 451.60 mg GAE/100 g of sample) and total flavonoids (from 27.43 to 361.20 mg CE/100 g of sample) in a dose-dependent manner. In addition, the crude fiber and protein content of the cookies fortified with dates increased from 0.44 to 8.70% and 11.79 to 12.69%, respectively, in a dose-dependent manner. The sensory and textural acceptability of the cookies, including their taste, color, appearance, texture, and overall acceptability, were observed to be significantly higher when fat was replaced by dates powder at 20% or below, compared to the use of commercial wheat flour (used in a control product). In contrast, the addition of dates powder at more than 20% was found to produce an unpleasant mouthfeel and hard texture compared to the control (Saeed et al., 2021).


CHAPTER THREE
RESEARCH METHODOLOGY
3.0 RESEARCH DESIGN
In this chapter, the researcher presents the materials and methods adopted in the experimentation of the research topic titled “Utilization of Date in the Production of Bread and snacks” This practical study aims to explore how dates can be effectively used as a sweetener and nutritional enhancer in snack production. The two specific products developed for this research are date bread and date smoothie packs.
The major ingredient date fruit was sourced from Zango (Kulende Market), Ilorin, due to the availability of fresh and affordable dates.
3.1 INGREDIENTS NEEDED FOR THE RESEARCH WORK
A. For Date Bread
· 1½ cups dates, pitted and chopped
· 2¼ cups boiling water
· 3 teaspoons baking soda
· 2 cups white sugar
· 3 tablespoons margarine
· 2 eggs, beaten
· 1 teaspoon salt
· 4½ cups all-purpose flour
· 1 teaspoon vanilla extract
B. For Date Smoothie Packs
· 1 cup chopped dates (pitted)
· 2 ripe bananas
· ½ cup Greek yogurt or plain yogurt
· 1 cup milk (dairy or plant-based)
· 1 tablespoon peanut butter (optional)
· ½ teaspoon cinnamon (optional)
· 1 tablespoon oats (optional)
· Ice cubes (as needed)
C. For Date-Sweetened Zobo Drink
· 2 cups dried hibiscus petals (zobo leaves)
· 15–20 fresh dates (pitted and chopped)
· 1 tablespoon cloves (optional)
· 1 tablespoon dried ginger or fresh ginger slices
· 6 cups clean water
· Pineapple or orange juice (optional for enhanced flavor)
3.2	PRODUCTION METHOD / DIRECTIONS
A. Date Bread Production Steps
· Boil water and combine with baking soda in a bowl.
· Soak chopped dates in the hot baking soda solution for 30 minutes to soften and activate their sweetness.
· In a large mixing bowl, cream the sugar and margarine together until smooth.
· Add eggs, vanilla extract, and the soaked dates with their liquid. Mix well.
· Sift in the flour and salt and stir until the batter is well combined.
· Pour the batter into greased loaf pans (two 9x5-inch or three 8½x4½-inch).
· Bake in a preheated oven at 300°F (150°C) for 1 hour, or until a toothpick inserted comes out clean.
B. Date Smoothie Pack Preparation
· In a blender, combine dates, banana, yogurt, and milk.
· Optionally add peanut butter, oats, and cinnamon for enhanced nutrition and flavor.
· Blend until smooth and creamy.
· Pour into freezer-safe bags or containers, label with the date, and store in the freezer.
· When ready to consume, simply thaw and blend again with ice cubes or milk for serving.
C. Zobo Production Using Dates
· Thoroughly wash the zobo leaves (hibiscus petals) to remove dust and impurities.
· Place the leaves into a large pot, add cloves and ginger, and pour in 6 cups of clean water.
· Boil the mixture for 20–25 minutes until the water takes on a deep red color.
· While boiling, blend or mash the pitted dates with a little warm water to form a thick paste.
· Allow the boiled zobo mixture to cool slightly, then strain it into a clean container.
· Add the date paste to the strained zobo extract and mix thoroughly.
· Add pineapple or citrus juice if desired for added flavor.
· Chill in the refrigerator or serve with ice.
3.3	SUMMARY
This methodology highlights a practical, hands-on approach to evaluating the versatility of dates in food and beverage production. The inclusion of bread, smoothies, and zobo in the study showcases the wide application of dates as a sweetener across both solid and liquid consumables.

It also demonstrates how dates can improve nutritional content, reduce dependence on refined sugar, and enhance consumer acceptability of common local foods and drinks.
3.4 Methodology for Sensory Evaluations
Sensory evaluation for the utilization of date in the production of bread and snacks (Date Smoothie Pack) are done using effective testing through the design of a structured questionnaire to carefully selected panels of personal recruited for this type of testing after the usage of the Date.
The questionnaire consist of the following structured sensory evaluation firm as shown below
Direction: click one rating for each of the following: appearance, taste/flavor, texture /consistency, aroma /smell and overall acceptability. 
	S/No
	Rating Scale
	Appearance
	Texture/ Consistency
	Aroma / Smell
	Taste 
	Overall Acceptability

	1
	Excellent 

	
	
	
	
	

	2
	Very Good 
	
	
	
	
	

	3
	Good 
	
	
	
	
	

	4
	Fair 
	
	
	
	
	

	5
	Poor 
	
	
	
	
	





CHAPTER FOUR
DATA PRESENTATION AND ANALYSIS
4.1    INTRODUCTION 
            The research Sensory Evaluation questionnaire were distributed to some randomly selected staff and students of the hospitality department in Kwara State Polytechnic, Ilorin. A total of twenty (50) questionnaires were fully answered and returned back to the respondents after affective testing of bread and snacks using date fruit.
4.2 DATA ANALYSIS AND RESULTS
           The following data were presented and analyzed. Data presentation were made under two sub-headings, Section A and Section B. Section A consist of demographic characteristics of respondents while Section B consist of main Sensory evaluation data analysis.
SECTION A: DEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS 
         The following demographic data are analyzed in this research project based on the responses received from the administered questionnaire: 
     TABLE 4.1: SEX OF RESPONDENTS
	SEX
	FREQUENCY
	PERCENTAGE %

	Female
	30
	60%

	Male
	20
	40%

	TOTAL
	50
	100%


Source: Field Survey, 2025
     The table 1 above shows that 30 respondents representing 60% of the respondents are Female while the remaining 20 respondents representing 40% are Male.


TABLE 4.2: AGE OF RESPONDENTS
	SEX
	FREQUENCY
	PERCENTAGE %

	Under 25years
	30
	60%

	26-39
	15
	30%

	40-59
	5
	10%

	60 and above
	0
	0%

	TOTAL 
	50
	100


Source: Field Survey, 2023
         The table 2 above shows that 30 respondents representing 60% are under 25years. 15 respondents representing 30% are 26-38 years, 5 respondents representing 10% are 40-59 years while no respondent is 60 years and above.
TABLE 4.3: EDUCATION QUALIFICATION
	SEX
	FREQUENCY
	PERCENTAGE %

	O’ LEVEL
	02
	10%

	OND/NCE
	12
	60%

	HND/BSC
	04
	20%

	MSC
	02
	10%

	PHD
	- 
	- 

	Others
	- 
	- 

	TOTAL
	50
	100


Source: Field Survey, 2025
       The table 3 shows that O’ level are 2 respondents i.e 10%, OND/NCE are 12 respondents i.e 60%, HND/BSC are 4 respondents i.e 20% while MSC are 2 respondents i.e 10%. No holder of PHD or Others qualifications.


TABLE 4.4: MARITAL STATUS
	STATUS
	FREQUENCY
	PERCENTAGE %

	Single
	35
	70%

	Married
	15
	30%

	TOTAL
	50
	100%


Source: Field Survey, 2025
      The table 4 shows that respondents that are single are 35 respondents i.e 70% and those that are married are 15 respondents i.e 30%.
SECTION B: SENSORY EVALUATION DATA ANALYSIS
      The following statistical results are obtained from the analysis of the Sensory evaluation data analysis questions as structured in the administered questionnaire:
TABLE 4.5: APPEARANCE OF BREAD AND SNACKS USING DATE FRUIT 
	Response
	Number of  respondents 
	Percentage % 

	Excellent
	    - 
	    - 

	Very Good
	16 
	80%

	Good
	  04 
	20%

	Fair 
	-
	- 

	Poor
	-
	-

	TOTAL
	50
	100%


  Source: Field Survey, 2025
       The table 5 above simply shows that No respondent rated the appearance of experimental Bread and snacks using date fruit excellent. However, 16 respondents representing 80% of the total sensory evaluators rated the recipe Very Good while 4 respondents representing 20% of the total sensory evaluators rated the recipe Good. No respondent rated the appearance of experimental bread and snacks fair or poor. 
TABLE 4.6: TASTE/FLAVOUR OF BREAD AND SNACKS USING DATE FRUIT 
	Response
	Number of respondents  
	Percentage %

	Excellent
	02
	10%

	Very Good
	10
	50%

	Good  
	06
	30%

	Fair
	02
	10%

	Poor
	-    
	-    

	TOTAL
	50  
	100


Source: Field Survey, 2025
       The table 6 above shows that 2 respondents representing 10% of the total sensory evaluators rated the Taste/Flavour of experimental Bread and snacks using date fruit  excellent. However, 10 respondents representing 50% of the total sensory evaluators rated the snacks and bread Very Good while 6 respondents representing 30% of the total sensory evaluators rated the snacks and bread Good. Also, 2 respondents representing 10% of the total sensory evaluators rated the recipe fair while No respondent rated the Taste/Flavour of experimental recipe poor.
TABLE 4.7: CONSISTENCY OF BREAD AND SNACKS USING DATE FRUIT  
	Response
	Number of  respondents  
	Percentage %

	Excellent
	01
	5%

	Very Good
	06
	30%

	Good
	10
	50%

	Fair
	03
	15%

	Poor
	-
	-

	TOTAL
	50   
	100%


     Source: Field Survey, 2025
               The table 7 above shows that 1 respondents representing 5% of the total sensory evaluators rated the Consistency of experimental Bread and snacks using date fruit  excellent. However, 6 respondents representing 30% of the total sensory evaluators rated the recipe Very Good while 10 respondents representing 50% of the total sensory evaluators rated the recipe Good. Also, 3 respondents representing 15% of the total sensory evaluators rated the recipe fair while No respondent rated the Taste/Flavour of experimental recipe poor.
TABLE 4.8: SMELL/AROMA OF BREAD AND SNACKS USING DATE FRUIT 
	Response
	Number of  respondents 
	Percentage % 

	Excellent
	01
	5%

	Very Good
	06
	30%

	Good  
	10
	50%

	Fair
	03
	15%

	Poor
	-
	-

	TOTAL
	50   
	  100%


 Source: Field Survey, 2025
           The table 8 above shows that 1 respondents representing 5% of the total sensory evaluators rated the Smell/Aroma of the experimental Bread and snacks using date fruit  excellent. However, 6 respondents representing 30% of the total sensory evaluators rated the bread and snacks Very Good while 10 respondents representing 50% of the total sensory evaluators rated the bread and snack very good. Also, 3 respondents representing 15% of the total sensory evaluators rated the recipe fair while no respondent rated the Smell/Aroma of the experimental recipe poor.
TABLE 4.9: ACCEPTABILITY OF BREAD AND SNACKS USING DATE FRUIT 
	Response
	Number of  respondents 
	Percentage %

	Excellent
	02
	10%

	Very Good
	08
	40%

	Good  
	06
	30%

	Fair
	04
	20%

	Poor
	-     
	-     

	TOTAL
	50  
	100


  Source: Field Survey, 2025
         The table 9 above shows that 2 respondents representing 10% of the total sensory evaluators rated the acceptability of Bread and snacks using date fruit  excellent. However, 8 respondents representing 40% of the total sensory evaluators rated the snack and bread Very Good while 6 respondents representing 30% of the total sensory evaluators rated the bread and snacks Good. Also, 4 respondents representing 20% of the total sensory evaluators rated the recipe fair while no respondent rated the recommendation of the experimental recipe poor.
TABLE 4.10: RECOMMENDATION OF BREAD AND SNACKS USING DATE FRUIT 
	Response
	Number of  respondents  
	Percentage % 

	Excellent
	02
	10%

	Very Good
	10
	50%

	Good
	06
	30%

	Fair
	02
	10%

	Poor
	-
	-

	TOTAL
	50   
	100%


Source: Field Survey, 2025
         The table 10 above shows that 2 respondents representing 10% of the total sensory evaluators rated the Recommendation of experimental Bread and snacks using date fruit  excellent. However, 10 respondents representing 50% of the total sensory evaluators rated the recipe Very Good while 6 respondents representing 30% of the total sensory evaluators rated the recipe Good. Also, 2 respondents representing 10% of the total sensory evaluators rated the recipe fair while no respondent rated the recommendation of the experimental recipe poor.


CHAPTER FIVE
SUMMARY, CONCLUSION AND RECOMMENDATION
5.1	Summary
The utilization of dates in the production of bread and snacks is an innovative approach to enhance the nutritional value and sensory appeal of these foods. Dates, being naturally rich in sugars, dietary fiber, vitamins, and minerals, serve as a healthy ingredient that can partially replace sugar or flour in bakery and snack products. Incorporating date powder or paste into bread and snacks improves their sweetness, texture, and nutritional profile, while also providing antioxidants and energy. This practice offers a natural, nutrient-dense alternative to conventional ingredients, potentially reducing the need for artificial additives. Research shows that date-enriched products are generally well-accepted by consumers and can contribute to healthier food options, promoting the use of locally available and sustainable resources.
5.2	Conclusion
	Date palm cultivation is of high importance in the Middle East, Africa, South America, and recently, Australia. In some regions, apart from being a staple food, the tree serves the people in many other aspects. Harvesting date palm fruit generates a significant amount of waste, which is a burden to the environment. At present, fruit that does not meet the market value, as well as other inedible parts, are relatively well exploited in many industrial applications. The literature shows creativity in date waste valorization. Nevertheless, more opportunities to exploit date waste fora novel and high-market-value products are still available.
Furthermore, Over more than four decades, significant progress has been made in the addition of date to various foods and bioproducts. The literature on applications of date in food has been comprehensively reviewed here, considering their uses across various food groups. In addition, threshold limits for the addition of date have been compiled, considering the nutritional value and sensory characteristics of the fortified products. The utilization of date in foods could help the date fruit industry to optimize the use of its waste products, and could also contribute to local food security and reduce negative environmental impact.
5.3	Recommendations 
	In the course of this research, the following research recommendations are being brought up:
· More studies and review must be done on the health benefits of date in human health
· Other uses of date apart from sugar replacement should also be examined.
· Furthermore, more date trees should be planted because of its numerous health benefits 
· Sensitization program should be done on how date can be used as replacement for sugar in the course of snacks and bread production.
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