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ABSTRACT
Date belongs to the group of natural sweeteners with a long history of its usage in human nutrition. The main advantage of date syrup is its extremely rich chemical composition containing antioxidants, vitamins, enzymes as well as macro- and microelements. Nevertheless, only small amounts of date syrup are used on an industrial scale. Among date-syrup based products available on the market the medicaments as syrups strengthening the immune system of children, tablets torelieve inflammation of the throat or herbal teas adding vitality can be found. Dates is also apopular component of cosmetics, i.e. shower gels, hair conditioners, face creams and body lotions which soften and enrich the skin with valuable nutrients. The objective of this study was to examine the utilization of dates on the production of confectioneries. The specific objectives of the study were to assess the level of consumers' acceptance and preference to the new produced product and to determine how date fruits are sustained for mass consumption. The study adopted simple random sampling techniques. All member of the population where represented equally. The sample size is referred to the number of element from the universe or population that is selected to form part of the study. The stationed formulary was adopted which is Yamens Formula. Based on the findings, it is evident that date is very effective in the production and utilization of confectioneries. Also, it can be concluded that replacement of wheat flour with datesless or equal to 20% could be followed without any adverse effect on physical, sensory characteristics and rheological properties of dates. Partial replacement with dates is advantageous due to its low cost and availability. Replacement of sugar with bees honey is also advantageous due to the increased nutritional value (higher mineral, vitamin, carbohydrate, dietary fibers, sugar and protein).
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CHAPTER ONE
INTRODUCTION
1.1	Background to the Study
Confectioneries is one of the most widely consumed food products in the world. Bakingtechnology has developed gradually as new materials, equipment and processes are advancing.The impacts of various ingredients on sensory and nutritional quality of bread have been widelystudied. In 2010 and 2012, the Federal Government of Nigeria mandated the use of compositecassava wheat flour for baking by adding minimum of 10% cassava flour to wheat, to cut theexpense on wheat importation and find more use for the increasingly produced cassava tubers. Oneof the studies conducted to understand the performance of the 10% cassava-wheat composite floursystem for bread making focused on the effect of baking time and temperature on some physicalproperties of bread. It was reported that fresh crumb moisture, density, porosity and softness aswell as the dried crumb hardness were significantly affected by both the baking temperature andtime (Shittu et al., 2012).
Confectioneries is usually produced from wheat (Triticum aestivumDesf.) flour. It is alsomade, though to a lesser extent, from the flour of other wheat species including T. durum, T. dicocum and T. spelta (Komlaga et al., 2012). Confectioneries has now become one of the mostwidely consumed foods in the world. It is an important staple food both in the developed and developing world (Abdelghafor et al., 2011). In India, bread has become one of the most widelyconsumed non-indigenous food, whereas in Nigeria, it has become the second most widelyconsumed non-indigenous food after rice (Shittu et al., 2012). The rapid urbanization, increasingpopulation andchanging food habits have resulted in the preference for convenient foods such asbread, biscuits,and other baked products (Adebowale et al., 2012). Bread is normally made fromwheat flour dough that is cultured with yeast, allowed to rise, and baked (Komlaga et al., 2012).The unique bread-making properties of wheat flour are attributed mainly to the ability of its glutento forma viscoelastic network when mixed with water.
Date belongs to the group of natural sweeteners with a long history of its usage in humannutrition. The main advantage of date syrup is its extremely rich chemical composition containingantioxidants, vitamins, enzymes as well as macro- and microelements. Nevertheless, only smallamounts of date syrup are used on an industrial scale. Among date-syrup based products availableon the market the medicaments as syrups strengthening the immune system of children, tablets torelieve inflammation of the throat or herbal teas adding vitality can be found. Dates is also apopular component of cosmetics, i.e. shower gels, hair conditioners, face creams and body lotionswhich soften and enrich the skin with valuable nutrients (Isla et al., 2013). On the small scale,dates is also added to food products such as chocolate bars, candies, nuts, cereals, yogurts, tea, andother beverages. Limited use of date in the food industry is mostly related with its stickyconsistency, which causes problems with dispensing date sticks to the walls of equipment, whatcauses large losses and problems with cleaning the devices.
An additional limitation is the natural process of crystallization. Solid dates createsproblems during the further handling and processing and requires re-liquefaction which generateadditional costs. Therefore, there is a need to look for methods which could overcome the problemsof storing liquid dates and prevent its crystallization during storage as well as facilitate itsdispensing. One of the solutions of this problem is to convert the liquid dates into the powder byvarious drying methods. Dates in the form of powder would have a good commercial potential inthe food and cosmetic industry.
However, production of dates is difficult mainly due to the high content of sugars andorganic acids - substances characterized by low glass transition temperature (Tg), which is thetemperature where the material physically changes from a glassy state to a rubbery state. Dryingsuch material into a powder form is not possible. There are many kinds and different sources ofcarrier substances used for drying food products i.e. natural gums (Arabic gum, alginates,carrageenans, etc.), proteins (milk or whey proteins, gelatin, etc.), maltodextrins with differentdextrose equivalence, waxes and their blends.
However, typical carrier materials for drying are starches, corn syrup solids, andmaltodextrins. These materials are considered as good carrier agents therefore they exhibit lowViscosities at high solids contents and good solubility. Dates was attempted to be dried by differentmethods: spray drying, tunnel drying, vacuum drying, drum drying and microwave freeze-drying.However, the most common method is spray drying. Such technique, apart from removing water(its main purpose) microencapsulates substances susceptible to violent changing environmentalconditions, so in consequence obtained product can retain valuable properties. It is very importantin the case of dates which possesses biologically active compounds. Dates is commerciallyavailable and on the small scale used in food technology. The addition of Dates syrup while mixingcakes and bread improve the flavor, color, aroma, texture and hence keep high quality of theproduct. Moreover, use of dried dates in certain types of candy, such as date nougats, sponges andcaramels would eliminate the undesirable flavor occurring during high-temperature cooking ofraw dates. The aim of present research was to examine the utilization of dates on the productionof confectioneries.


1.2	Statement of the Problem
For the past decades, increasing population, urbanization and changing food habits has ledto an increased demand for confectioneries in many developing countries. However, as wheat isnot grown in countries with tropical climate, they have to rely on expensive wheat imports paidwith foreign exchange. Also, the continuous use of wheat in bread making is faced with thedevelopment of celiac (coeliac) disease. On the other hand, sugar is used by man for many purposessuch as bread and beverages production. Sugar has got limited use in some areas since it hasbecome expensive as demand is high. The use of chemicals and preservatives during sugarprocessing may possess significance health effect to consumers. The effects may include allergies,carcinogenic effects increase in body weight and cardiovascular diseases (Bray, 2014). With risingwheat prices on the global market and development of celiac disease due to wheat consumption,there is an interest to promote utilization of local sources of flour for partial substitution of wheatflour in food products in order to lower the dependency to wheat imports and also to increaselivelihoods of local farmers.
Studies show that dates are the natural sweetener which has beneficial health effects thansugar (Bogdanoy, 2012), Dates can be used to substitute sugar in sweetening food products suchas baked food and beverages. Studies on the case of replacing sugar on various production
processes have been conducted but particularly the fact of replacing it with date in confectioneryproduction have not been much conducted in countries. This study aims examining the utilizationof dates on the production of confectioneries which profound studies indicated their healthbeneficial and cost effectiveness


1.3	Objectives of the Study
1.3.1 	General Objective
The objective of this study was to examine the utilization of dates on the production of confectioneries.
1.3.2	Specific Objectives
The specific objectives of the study were to:
i. To assess the level of consumers' acceptance and preference to the new produced product.
ii. To determine how date fruits are sustained for mass consumption.
iii. To determine the value-added product from date fruits
1.4 	Research Questions
i. To what extend does consumers accept and prefer the new produced product?
ii. To what extent is date palm sustained for mass consumption?
iii. What is the value-added product from date fruits?
1.5 	Significance of the Study
The uses of date cannot be over emphasized. It spans across nutritional, medicinal andindustrial uses. These three major areas of date applications lead to its high demand in its pureform. The high demands for honey and low supply of the product promotes imitation. Existingmethods for date quality assessment are tedious, time consuming and expensive. The rheologicalmethod for quality assessment of fluids will be desirable being economical and simple. This studyseeks to establish the utilization of dates on the production of confectioneries.The study is also of importance to the government, researchers, students and policy makerswho will find this research useful in making appropriate future policy.
1.6	Scope of the Study
The conceptual scope of the study only covers the utilization of dates in the process of confectionery making. Also, the industrial scope of the study covers the hospitality industry in thestate.
1.7	Limitation of the Study
Against the backdrop, however the researcher as anticipated would be constrained by a
number of limited factors such as:
· Finance: The researcher, encountered financial difficulties which was as a result ofeconomy depression that the country is experiencing currently. Thus, the researcher wasable to finance the research work successful as a result of support from mother andrelatives.
· Time factor: The time involved in gathering this document and completion is anotherproblem encountered. The researcher has a very short period to collect, compile and collatethe result and at the same time attend classes, do assignment, test and other things.Therefore, the researcher was able to manage the time and other effectively by attendinglecture from Monday to Thursday and limiting the research to Friday only.
· Attitude of the respondent: The principal limitation in this study is in the aspect of datacollection. This is because the party executive members are reluctant in giving thenecessary information because they felt information may be revealed to their (opposingcompetitor) this problem was the bud through regular and constant assurance that allinformation supplied shall be treated as confidential as possible. I also proved mystudentship by collecting letter of information from school and presenting my schoolidentification card.
1.8	Definitions of Terms
Date: Dates are a fruit that come from the date palm tree, which is native to the Middle East,although they are also now grown in the Mediterranean, Asia, the USA and Mexico. Datesgrowin large clusters which hang from the top of these palm trees. As they ripen, their skins turn brownand wrinkle as more and more moisture leaves the fruit. This is when they are usually harvestedby hand, either by someone climbing up the palm or using a mechanical lift.
Dates: These are the solid fruits inside dates. This can only be gotten or extracted when the fruit(Date) has been opened.
Confectionery: Confectionery is the art of making confections, which are food items that are richin sugar and carbohydrates. Exact definitions are difficult. In general, however, confectionery isdivided into two broad and somewhat overlapping categories: bakers' confections and sugarconfections. The occupation of confectioner encompasses the categories of cooking performed byboth the French patissier (pastry chef) and the confiseur (sugar worker).
Bread: Bread is a staple food prepared from a dough of flour (usually wheat) and water, usuallyby baking. Throughout recorded history and around the world, it has been an important part ofmany cultures' diets. It is one of the oldest human-made foods, having been of significance sincethe dawn of agriculture, and plays an essential role in both religious rituals and secular culture.


CHAPTER TWO
LITERATURE REVIEW
2.1	Introduction
This chapter gives details, through selective reference to available literature, a deeperinsight to the dates and confectioneries, previous research outcomes on the utilization of fruits inthe process of making confectionery.
2.2	Conceptual Review
2.2.1	Date
Phoenix dactylifera, commonly known as date or date palm, is a flowering plant species inthe palm family, Arecaceae, cultivated for its edible sweet fruit called dates. The species is widelycultivated across northern Africa, the Middle East, and South Asia, and is naturalized in manytropical and subtropical regions worldwide. P. dactylifera is the type species of genus Phoenix,which contains 12-19 species of wild date palms.
Date trees reach up to 30 metres (100 feet) in height, growing singly or forming a clumpwith several stems from a single root system. Slow-growing, they can reach over 100 years of agewhen maintained properly. Date fruits (dates) are oval-cylindrical, 3 to 7 centimetres (1 to 3 inches)long, and about 2.5 cm (1 in) in diameter, with colour ranging from dark brown to bright red oryellow, depending on variety. Containing 61-68 percent sugar by mass when dried, dates are verysweet and are enjoyed as desserts on their own or within confections.Dates have been cultivated in the Middle East and the Indus Valley for thousands of years.'Intu', the Proto-Dravidian root of Hindu and India, actually refers to the plethora of date palm treesfound in the Indus Valley region. There is archaeological evidence of date cultivation in Arabiafrom the 6th millennium BCE. The total annual world production of dates anmounts to 8.5million metric tons, countries of the Middle East and North Africa being the largest producers andconsumers. Dates are "emblematic of oasis agriculture and highly symbolic in Muslim, Christian,and Jewish religions."
Date trees reach up to 30 metres (100 feet) in height, growing singly or forming a clumpwith several stems from a single root system. Slow-growing, they can reach over 100 years of agewhen maintained properly. The roots have pneumatodes. The leaves are 4-6 m (13-20 ft) long,with spines on the petiole, and pinnate, with about 150 leaflets. The leaflets are 30 centimetres (12inches) long and 2 cm (1 in) wide. The full span of the crown ranges from 6-10 m (20-33 ft). Thedate palm is dioecious, having separate male and female plants. They can be easily grown fromseed, but only 50% of seedlings will be female and hence fruit-bearing, and dates from seedlingplants are often smaller and of poorer quality. Most commercial plantations thus use cuttings ofheavily cropping cultivars. Plants grown from cuttings will fruit 2-3 years earlier than seedlingplants. Phoenix dactylifera trunk section. As with other members of the palm family, date palmsdo not produce tree rings.
Dates are naturally wind-pollinated, but in traditional oasis horticulture and moderncommercial orchards they are entirely hand-pollinated. Natural pollination occurs with about anequal number of male and female plants. With assistance, one male can pollinate up to 100 females.Since the males are of value only as pollinators, they are usually pruned in favor of fruit-producingfemale plants. Some growers do not even maintain any male plants, as male flowers becomeavailable at local markets at pollination time. Manual pollination is done by skilled labourers onladders, or by use of a wind machine. In some areas such as Iraq the pollinator climbs the treeusing a special climbing tool that wraps around the tree trunk and the climber's back to keep himattached to the trunk while climbing.
Date fruits are oval-cylindrical, 3-7 cm (1-3 in) long, and 2-3 cm (3/4-1+1/4 in) diameter,and when ripe, range from bright red to bright yellow in colour, depending on variety.Datescontain a single stone about 2-2.5 cm (3/4-1 in) long and 6-8 mm (1/4-5/16 in) thick. Threemain cultivar groups exist: soft (e.g. 'Barhee', 'Halawy', 'Khadrawy', 'Medjool'); semi-dry (e.g.'Dayri', 'Deglet Nour', 'Zahdi'), and dry (e.g. 'Thoory').
2.2.2 Confectioneries
Confectionery is the art of making confections, which are food items that are rich in sugarand carbohydrates. Exact definitions are difficult. In general, however, confectionery is dividedinto two broad and somewhat overlapping categories: bakers' confections and sugar confections.The occupation of confectioner encompasses the categories of cooking performed by both theFrench patissier (pastry chef) and the confiseur (sugar worker).
Bakers' confectionery, also called flour confections, includes principally sweet pastries,cakes, and similar baked goods. Baker's confectionery excludes everyday breads, and thus is asubset of products produced by a baker. Sugar confectionery includes candies (also called sweets,short for sweetmeats, in many English-speaking countries), candied nuts, chocolates, chewinggum, bubble gum, pastillage, and other confections that are made primarily of sugar. In somecases, chocolate confections (confections made of chocolate) are treated as a separate category, asare sugar-free versions of sugar confections. The words candy (Canada & US), sweets (UK,Ireland, and others), and lollies (Australia and New Zealand) are common words for some of themost popular varieties of sugar confectionery.
The confectionery industry also includes specialized training schools and extensivehistorical records. Traditional confectionery goes back to ancient times and continued to be eatenthrough the Middle Ages and into the modern era. Before sugar was readily available in the ancientwestern world, confectionery was based on honey. Honey was used in Ancient China, AncientIndia, Ancient Egypt, Ancient Greece and Ancient Rome to coat fruits and flowers to preservethem or to create sweetmeats. Between the 6th and 4th centuries BC, the Persians, followed bythe Greeks, made contact with the Indian subcontinent and its "reeds that produce honey withoutbees". They adopted and then spread sugar and sugarcane agriculture. Sugarcane is indigenous totropical Indian subcontinent and Southeast Asia.
In the early history of sugar usage in Europe, it was initially the apothecary who had themost important role in the production of sugar-based preparations. Medieval European physicianslearned the medicinal uses of the material from the Arabs and Byzantine Greeks. One MiddleEastern remedy for rheums and fevers were little, twisted sticks of pulled sugar called in Arabic alfänäd or al pänäd. These became known in England as alphenics, or more commonly as penidia,penids, pennet or pan sugar. They were the precursors of barley sugar and modern cough drops.
As the non-medicinal applications of sugar developed, the comfitmaker, or confectioner gradually came into being as a separate trade. In the late medieval period the words confyt, comfector cumfitt were generic terms for all kinds of sweetmeats made from fruits, roots, or flowerspreserved with sugar. By the 16th century, a cumfit was more specifically a seed, nut or small pieceof spice enclosed in a round or ovoid mass of sugar. The production of comfits was a core skill ofthe early confectioner, who was known more commonly in 16th and 17th century England as acomfitmaker. Reflecting their original medicinal purpose, however, comfits were also producedby apothecaries and directions on how to make them appear in dispensatories as well as cookerytexts. An early medieval Latin name for an apothecary was confectionaries, and it was in this sortof sugar work that the activities of the two trades overlapped and that the word "confectionery"originated.
2.2.3 Date syrup as a substitute for sugar in baking industry
Sugar is most commonly thought of as a sweetener, but in baked goods it is also involvedin several other processes. Sugar undergoes a series of complex browning reactions above 160 oC,and the products of these form the brown crust of many baked goods (Taylor and Annette, 2013).
Date therefore, can be used in replacement of sugar in baking of cakes as it is sweeter than sugar.Date is hygroscopic (it attracts water) so it is good for baking of cakes as it keeps them moistenedfor longer period. Studies reviewed showed that date contains 17-20% of water and 76 - 80%sugar (sucrose) and can be used in baking breads, cookies, and cakes. The use of date in baking ofcake has higher benefits than that of sugar.
The benefit from dates goes beyond its great taste. It is a great natural source ofcarbohydrates which provide strength and energy to the body. It is known for its effectiveness ininstantly boosting the performance, endurance and reduces fatigue in muscle. Emrich (2013) is ofthe view that, in bread recipes, "we like to substitute honey for the sugar". In doing so, we areadding more liquid to the recipe so; we cut back on liquid elsewhere or add more flour. Date issweeter than sugar so we add 3/4 cup of date for each cup of sugar that we are replacing. Langford(2011) postulates that, the primary reason why white sugar is unhealthy is because they are highlyprocessed at very high temperatures and with the use of chemicals that render them absolutelyuseless for nutrition of any kind.
2.2.4	Nutrient Profile of Dates
Date is a natural product whose consumption depends on the environment from which the original nectar was collected. This includes the varieties of plants involved, seasonal and geographic variations. Major nutritional co
2.2.5 Therapeutic value of dates
Dates is an important food product having medicinal value and is best known for nutritionaland therapeutic value. And its therapeutic value depends upon various aspects like sensorial,chemical, physical and microbiological characteristics. Dates acts as antimicrobial, anti-inflammatory and anti-oxidant agent for boosting of the immune system.
Antimicrobial Activity
Date is used as antimicrobial, anti-inflammatory and antioxidant agent and it has been usedas body's immune response to clear infection. They contain huge antimicrobial complexes andsome bacteria are present in honey which produces antimicrobial activity, which are beneficial forconsumer health. It has major antimicrobial defence system against many diseases. Date iseffective against pathogenic and non-pathogenic microorganisms
Anti-Inflammatory Activity
Anti-Inflammation is the property that reduces swelling and inflammation activity or theseare the drugs which reduces injury and infection in body. Date contains compounds like flavonoids,polyphenols and other compounds which are effectively used as antioxidant and play importantrole in reducing free radical formation, that are effective in minimizing the risk of cancer. However,the anti-inflammatory properties of honey have been well established without any side effects.
Anti-oxidant Activity
In recent years, increasing attention has been paid to the role of diet in human health.Several epidemiological studies have indicated that a high intake of these products is associatedwith a reduced risk of a number of chronic diseases, such as atherosclerosis and cancer. It is theprocess of reducing the oxidation reaction in body or has capability to prevent the oxidation inbody due to chronic diseases such as cancer and coronary. Date contains therapeutic potentialassociated with antioxidant activity against reactive oxygen species. Antioxidants may guard
against ROS toxicities by the prevention of ROS construction, by disruption of ROS attack, byscavenging reactive metabolites and converting them to less reactive molecules or by enhancingthe resistance of sensitive biological target to ROS attack.
2.2.6	Extraction of Date syrup from dates
The date palm is a tree that lives in hot and dry climate. Because of its food, ecological,social and economic uses, the date palm is the most appreciated fruit tree by the oasis populations.In Morocco, date palms cover an area of 50,000 hectares in the south and south-east, representingnearly 4.8 million palm trees, with production reaching 120,000 tonnes in 2012. This quantityremains completely non-consumable, so for the goods to benefit, researchers have to find goodconditions for conservation or processing. Because of their consumption and high production,dates are the focus of much research attention, both in terms of nutrition and energy; since datesare characterised by their high energy value, they yield 3000 calories per kilogram of date in vironsugar. As well as the valorisation of by-products by making: syrup, powder, drink, vinegar and oreven sugar alternatives. Dates have been the subject of many studies; it has been prompted byseveral authors. One of the researches carried out on date processing is the study and descriptionof the methods and techniques for preparing food products based on dates (rob). In addition, in thefield of biomass, a study has been established which consists of developing a biotechnologicalprocess to use the syrups from date to make confectioneries. With the use of experimental designsthat has allowed us to draw the best possible precision in terms of results with the minimum oftests.
2.3	Value-Added Products from Date Fruits and Seeds
Date industries have been looking towards developing value-added products, as they arehighly profitable and may reduce the risk of date deterioration. Additionally, other studies havedemonstrated that date waste can be used as a substrate to produce citric acid using S. Cerevisiaeand Aspergillus niger. Date juice is considered as a suitable medium for lactic acid production byLactobacillus species (KCP01). Other studies have reported the production of cellulose andxanthan gum by bacterial fermentation. The raw materials are cheap, and the fermentation processrequires limited treatment in these cases. The agro-waste and fruit waste bio-constituents weredegraded by microorganisms or by enzyme processing to augment value-added products. Dateseed is considered to be one of the major sources of waste during harvest and processing. However,roasted and powdered date seeds are used by some rural communities as coffee substitutes, and incoffee-like preparations in Arabian markets. In addition, date fruit extract, paste, and fermentedproducts are used for making dietary supplements, juice concentrate, syrup, yogurt, bread,confectionery, and preservatives. Date fruits are also used in the production of high-quality fruitwine. Date seeds constitute a surplus of date fruit by-products due to processing, and itsexploitation in food and feed provides an economic advantage. Moreover, they are rich in fiberand phenolic compounds, and they show high oxidative stability and sensory acceptability. Inaddition, fatty acids and oil are derived from date seeds used in cosmetic industries. Different kindsof traditional, natural, and man-made materials have been developed from date palm waste, suchas mats, screens, baskets, crates, fans, walking sticks, brooms, fishing floats, and fuel. Moreover, leaf fiber and sheaths are used to prepare packsaddles, rope, coarse cloth, and large hats. Recently,date pits were utilized in bioremediation processes because of their high lignocellulose levels.Additionally, they can be excellent precursors to activated carbon and can be used for heavy-metalremediation of wastewater. Annually, more than 127,000 metric tons of seed oil are extracted fromthe date pits. The waste and by-products include pigments, dietary fiber, organic acids, sugars, andantibacterial or antifungal compounds, which have shown health-promoting effects in humans.Date fruit waste is also considered to have chemoprotective, antioxidant, anti-inflammatory andanticancer properties. Meer et al. (2017) demonstrated that date fruit extract significantly improvedskin health. Date seeds contain 6-8% essential oil suitable for usage in the production ofmoisturizing soaps/creams, shampoos, and other skincare products. Moreover, date seed oil hasbeen used in the production of medicine, food, and even cosmetics.


2.4	Sustainability of Date Palm
Dates contain high levels of sugar and fiber and have high economic value. The worldwidedate production, industrialization, and utilization has been continuously increasing over the years,as per the FAO. This has led to a rapid increase in date fruit waste and agro-waste during the periodof fruit maturation and harvesting. Storage and conditioning may also increase fruit waste.Moreover, date waste causes serious environmental problems, most notably the emission of gasesinto the atmosphere, which leads to global warming.
Date Palm Fruit
Palm trees have played an essential role in the Gulf region's environment due to its wideuse in landscaping. Moreover, cultivated palm tree products are also widely used in the diet in thisregion. The tree consists of different parts, such as the leaflet, rachis, and fibers. The parts neverfall naturally and are removed manually. The large leaves are recycled, and the residues arecomponents of biomass that can produce value-added products. More than 30 million palm treeshave been reported in the UAE alone, and each palm tree produces an average of 15 new leavesevery year. Each leaf has a dry weight of about 3 kg; therefore, the average production of eachpalm is about 25-30 kg. The surface fibers and additional waste fruit clusters (10-15 kg) create atotal of 40 kg of waste/tree, and the annual waste is calculated at 1.2 million tons. The same studyalso included a rapid thermal gravimetric analysis of date palm (P. dactylifera) leaflet, rachis, andfibers. Each part was decomposed at different temperatures and time. Bio-oil and non-condensablegas were obtained during the pyrolysis process. Among those components, 38.8% was bio-oil,10.4% was reaction water, 37.2% was bio-coal, and 24.0% was non-condensable gas. The overallenergy conversion efficiency was 87.0%, indicating a high potential for converting date palm wasteinto energy while eliminating the polluting impact on the environment and the cost associated withthe disposal of this waste.
Date Seed
The non-edible seed portion is usually discarded after consuming date fruits; they may bescattered and sown in fields. Seed propagation is the easiest and quickest method of propagationand may yield hybrid seedlings. Date fruits consist of the epicarp, a fleshy mesocarp (pulp), andan endocarp consisting of a seed called a kernel or pit. The palm agro-industry and processingindustries have generated vast amounts of seed waste and date press cakes. Additionally, a highproduction rate, improper handling, and lack of scientific knowledge may increase the wastage bymore than 30% of the production values. The agricultural wastes consist of cellulose,hemicelluloses, lignin, and other
2.5	Theoretical Review
2.5.1 	Theory of Reasoned Action
The TRA assumes that the behavior under investigation is under volitional control, that is,that people believe that they can execute the behavior whenever they are willing to do so.Gradually, the TRA was used more often for the study of behaviors for which control was avariable factor. For that purpose, the TRA was complemented by a component that wasnamed perceived behavioral control. This concept represents the extent to which people believethey are able to perform the behavior because they have adequate capabilities and/or opportunitiesor are lacking in these. It is very easy to see that this factor can substantially improve the generalityof application of the model because there are many behaviors that need specific skills or externalfacilities. For example, recycling is virtually impossible if no collection system is available, andabandoning private cars is often impractical, at the least, when public transportation functionspoorly.
The successor of the TRA that incorporates volitional control is the theory of plannedbehavior (TPB). Similar to attitude and subjective norm, the joint effects of two sub conceptsdetermine behavioral control. The first sub concept consists of so-called control beliefs, that is, thestimated likelihood that each of a number of specific factors will facilitate or impede executionof the behavior.
2.6	Gaps in Literature
The study focused on the utilization of date in the process of confectionery making. Manyof the previous studies carried out are either on cassava/wheat and or on sugar. Other studies onthe subject matter are conducted outside the shore of Africa. This study therefore bridges by beingone of the first to carry out the research on the utilization of date in the process of confectionerymaking.


CHAPTER THREE
RESEARCH METHODOLOGY
3.1	Introduction
This chapter presents a description of the research methodology that was used for the study.It covers the research design, target population, sample size, sampling procedures, data collectioninstruments and procedures, data analysis and presentation.
3.2	Research Design
The study adopted a cross sectional research survey to gather primary data. Cross sectionalresearch survey is a descriptive research design in which data are collected to indicatecharacteristics of a sample or population at a particular moment in time. This research design waschosen because the data was collected quickly and inexpensively and therefore the variablescharacteristics had not changed much due to the short period of data collection. The researchdesign was adopted as it was considered important in collecting and analyzing diverse type of datato provide an understanding of the research problem and to achieve the objectives. The researchdesign would also allow findings to be generalized into theoretical frameworks and applied intoother situations (Everett & Aitchison, 2008).
3.3	Study Area
The study was conducted at hospitality management department, Kwara State Polytechnic, Ilorin. The study area was chosen due to the standard hospitality equipment being that was set upthere. The hospitality facilities in the Kwara State Polytechnic, Ilorin operate in an extremelycompetitive environment which is characterized by continuous expansion and transformation.
3.4	Study Population
The study targeted selected consumers of confectioneries within Ilorin. In this regard, thestudy population consisted of all students of Kwara State Polytechnic. It was believed thatconsumers of confectioneries were the best for the study and therefore were targeted since theyare the final consumers of the hospitality products.
3.5	Material and methods
As already mentioned, our goal is to have a better yield of date syrup by adjusting theconditions in each extraction as well as looking for an optimal range to minimize pH in order toincrease the life of date by products. Before proceeding to the extraction, we carried out a pittingthen washing and cutting:
· Washing: removes soil particles and possibly pesticide residues.
· Stoning: this is done entirely by hand, and allows the removal of the date kernel.
· Cutting: this is an operation that allows the pulp obtained to be cut into small pieces tofacilitate extraction.
3.5.1	Methods
Date fruits were cleaned, pitted and the flesh was cut into small pieces and kept refrigeratedin sealed polyethylene bags for processing and analyses.
Date extraction: Three methods have been used to extract the soluble solids from the date fruitspulp, (Blending, water bath and Microwave methods) as follow:
Novel Extraction Method by Microwave
100g cleaned pitted date fruits were blended with water at water/date ratio of 3:1 in a glassbeakers at 50, 80 and 100% power level (PL) of microwave oven. T.S.S of the mixture wasdetermined at two minutes intervals. The process was continued till T.S.S of the extract reachedits maximal level. Bleaching process was carried out for sample 100% power level only.
Conventional Extraction Methods and Divided into Two Methods
(a) Blender method
100 gof cleaned pitted date fruits were blended with water at water/date ratio of 3:1 (wt:wt) in a blender at room temperature (25°C) for 4 min. The content was left for some time to settleand filtered through cheese cloth followed by clarification. The extract was passed throughBuckner funnel under vacuum.
(b) Water bath method
100 g of cleaned pitted date fruits were blended with water at water/date ratio of 3:1(wt:wt). Blended date was placed in a glass beakers and which placed in water bathat 75 and 96°C for90 min., followed by bleaching process for 96°C only and filteredthrough Buckner funnel undervacuum.
(c) Clarification
The date extract produced at 25°Cby blender was clarified as follows:Known weights ofdate extracts were used, then, saturated lime (212 g CaO/lit of water) was prepared. Original PHof date extract was 5.5 which increased to 9.5after lime treatment in cold condition, since thismethod is suitable for extracts with high rate of invert sugars. The saturated lime was added to thedate juice at ambienttemperature, its rate was estimated about 3% to reach PH = 9.5. The mixtureof lime and extract was blended for 15 min. by hot plate, and the temperature of the mixture wasset to 60°C, to reduce the juice viscosity. After 15 min. coagulation of colloid compositions andtransformation of weak organic acids to calcium minerals were done, PH of the mixture wasgradually reduced to 5 by ortho-phosphoric acid 85%, and filtration was done by a cotton fabricfilter.


(d) Centrifugation
The color was measured as follows: The sample date extract produced at room temperature(25°C) by blender was centrifuged at 3300 rpm for 20 min. and the supernatant was diluted withan equal volume of alcohol (95%) and filtered through Whatman paper No. 42. The color wasmeasured against alcohol (95%). Browning was calculated as follows: Browning = Absorbance ofdiluted sample at 420 nm.
Bleaching: A known weight of the dark color date extract (Date sample wasextracted inwater bath at 96°C or date sample was extracted using 100% microwave power level) wassubjected to bleaching, to improve the quality of the extracted juice, two different bleachingprocesses were used: Powder-activated charcoal and filtration. The extracted juice was treated with0.5% activated charcoal and the mixture heated to 60°C for 20 min. followed by filtration. Granularactivated charcoal and filtration. The extracted juice was treated with 0.5% activated charcoalandthe mixture heated to 60°C for 20 min. followed by filtration. The bleached date extracts wereweighed and kept frozen for analysis and further processing.Efficiency of the bleaching methodwas followed up by browning index of theextracts before and after bleaching.
3.5.2 	Production of Date Syrups
Samples were blended with water at water/date ratio of 3:1 then, known weights of theobtained extracts were concentrated as follows:
1. The obtained extract by blending at room temperature was clarified using limingphosphatation. Then, samples were concentrated under vacuum using rotary evaporator (at60°C).
2. The obtained extract by heating in water bath at 75°C for 90 min. was concentrated undervacuum by rotary evaporator at 60°C.
3. The obtained extract by heating in water bath at 96°C for 90 min., was divided into twodivisions, the first sample was bleached by using granular activated charcoal and thesecond sample without bleaching as control, and then both of them was concentrated undervacuum using rotary evaporator at 60°C.
4. The obtained extracts by using 50,80 and 100% power levels of microwave oven(1500watt.) were concentrated using the same power levels. The produced date syrup (dibs) waspacked in sealed glass bottles and kept refrigerated for chemical analysis, microbiologicalevaluation and sensoryevaluation.
3.6	Sampling Techniques and Sample Size
The study adopted simple random sampling techniques. All member of the populationwhere represented equally. The sample size is referred to the number ofelement from the universeor population that is selected to form part of the study.The stationed formulary was adopted whichis Yamens Formula.
n=N
1-N(e)2 =	n	
	      1+(e)2n
Where N is the population
I is the constant
e= the error margin
then n= 100
     n 	
1+(e) 2n
1+100 (0.05)²
1+ 100
1+(0.052)100
=100= 23.3
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3.7	Data Collection Methods
Self-administered questionnaires were distributed to the guests to fill.
3.7.1 	Questionnaire Development and Variable Measurement
The research questionnaire was developed based on information from the literature. Thequestionnaire was structure to capture information on guest demographic characteristics first andthen questions relating to the research objectives. The key constructs for this research were theconcept of confectioneries, dates, procedures for the production of date syrup etc.
Respondents were required to rate on a five-point licker scale their level of satisfactionwith how satisfied they were about the end product. These were quantified using a five-point Likertscale on a continuum ranging from 5- Extremely satisfied to 1- Not at all satisfied. Value of l wasgiven more weight.
3.7.2	Pilot Study
The pilot study was conducted on a section of target population excluding the sample sizeto be used. The study was repeated in a span of two weeks and the results were co-related toascertain the relationship between the two counts. Tools used were adopted since they measuredaccurate co-relation of 0.87 which is highly recommended for true representation of the actualdata in the field.
3.7.3 	Questionnaire Distribution and Collection
The final questionnaire was delivered to the researcher by each of thestudents. Thequestionnaires were self-administered and each questionnaire included a cover letter thatinstructed the targeted respondents when to fill the questionnaire, when and where to drop it aftercompleting filling it. Thequestionnaires received back were entered in SPSS for analysis.
3.8	Method of Data Analysis
Quantitative data was analyzed using both descriptive and multivariate analysisapproaches. First, means and percentages were computed in SPSS to describe the demographiccharacteristics of the respondents. To identify the types of confectioneries and procedures for theproduction of date syrup, ranking of mean was done using SPSS and descriptive statisticsconsisting of frequency table were used.
3.9	Validity and Reliability
Orodho (2004) echoes this view by defining validity as the extent to which a test measureswhat it purports to measure. To ascertain suitability of the content validity of the researchinstruments, the researcher presented the instruments to the supervisors and the other members ofthe department for expert judgment and advice. Subsequently any ambiguities which were notedwere modified or removed. Reliability is the ability of an instrument to persistently capture andyield the same results when repeated measures are taken under the same conditions. Thequestionnaire was pilot tested to ascertain reliability in data collection.


How to Make Date Syrup
1. Soak dates in boiling hot water for about 2 hours....
2. Blend the dates
3. Place the pulp back to the soaking bowl and add more water....
4. Seive the blended dates
5. Boil the date on low heat until the mixture thickens and reaches a thick consistency.
6. When done it becomes glossy and thick.
7. Allow it to cool
Flow chart
Dates
!
Cleaning and sorting
!
Soaking
!
Blending
!
Sieving
!
Boiling
!
Packaging
!
Dates syrup


Equipment used for the practical work
· Gas
· Oven
· Blender
· Sieve
· Washing bowl
· Mixing bowl
· Working table
· Tray
· Pot
· Frying pan
· Baking pan
· Filter
Processing of dates in confectionery making (Puff Puff)
Flour ____ 2 cups
Dates ____1 cup
Warm water sufficient
Dry yeast ____1 tbsb
Groundnut oil ____75cl
Methods of preparation
· Sieve and pour the flour in a bowl, add powdered yeast, dates syrups all these together.
· Add water in small quantities and mix everything by hand till you have a good blendof allthe ingredients. Add the yeast you mixed with lukewarm water until it'ssmooth.
· Cover the bowl with aluminum foil and make sure it is airtight by pressing the edgesof thebowl.
· Leave to rise for about 45 minutes. When OK to fry, the Puff Puff batter should have risenin quantity and will have some air bubbles.
· Pour some oil in a deep pot and allow to heat up. set the temperature to 170°Cand fry puff puff
Processing of sugar in confectionery making (Puff Puff)
Flour ____ 2 cups
Sugar ____½ cup
Warm water sufficient
Dry yeast ____ 1 tbsb
Groundnut oil ____ 75cl
Methods of preparation
· Sieve and Pour the flour in a bowl, add powdered yeast, sugar all these together.
· Add water in small quantities and mix everything by hand till you have a good blend of all the ingredients. Add the yeast you mixed with lukewarm water until it's smooth.
· Cover the bowl with aluminum foil and make sure it is airtight by pressing the edges of the bowl.
· Leave to rise for about 45 minutes. When OK to fry, the Puff Puff batter should have risen in quantity and will have some air bubbles.
· Pour some oil in a deep pot and allow to heat up. set the temperature to 170°C and fry puff puff


Processing of dates in confectionery making (Cookies)
Butter ____________ 	½ sachet
Flour ____________	2 cups
Egg _____________ 	lmedium
Dates ____________ 1 cup
Milk flavor ________	2 tea spoon
Baking powder _____	2 tea spoon
Methods of preparation
· Pre heat oven to 350 degree F and cream the butter.
· Add the dates syrups and mix properly, then set aside.
· Sieve the flour and baking powder together and mix properly, then set aside.
· Break the eggs in a boil and mix properly till it is fluffy. Then add the milk flavor and continue to mix them together.
· Pour all the above mixture together and mix properly.
· Use any shape of your choice to cut the dough and roll it into smaller balls and arrange itinside the baking sheet leaving about 5cm space between the dough.
· Then place inside the already pre-heated oven for about 10 minutes. You have agolden brown colour.
Processing of sugar in confectionery making (cookies)
Butter____________	½ sachet
Flour____________	2 cups
Egg_____________	1 medium
Sugar____________	1/2 cup
Milk flavor_______	2 tea spoon
Baking powder_____2 tea spoon
Methods of preparation
· Pre heat oven to 350 degree F and cream the butter.
· Add the sugar and mix properly, then set aside.
· Sieve the flour and baking powder together and mix properly, then set aside.
· Break the eggs in a boil and mix properly till it is fluffy. Then add the milk flavor and continue to mix them together.
· Pour all the above mixture together and mix properly.
· Use any shape of your choice to cut the dough and roll it into smaller balls and arrange it inside the baking sheet leaving about 5cm space between the dough.
· Then place inside the already pre-heated oven for about 10 minutes. You have a golden brown colour.



CHAPTER FOUR
RESULTS AND DISCUSSION
4.1	Introduction
In this chapter, the data collected based on panelist rating and responses were analyzed. The result and interferences obtained by the researcher are hereby presented on the questions andratings.
4.2	Characteristics of the Respondents
The study involved 20 panelists which were participated in sensory evaluation of datessamples. Average age of panelist from this study was between 15- 30 years and majority were male(72.5%). Also, most of the panelists were familiar with sensory attributes (taste, aroma, texture,color) of the dates as gathered from one-on-one decision of how frequently they consume the dates.It was observed that, most of the panelists used in this study were matured and possesses goodfeatures to evaluate the sensory attributes form. The table below show characteristics of consumerstudy panel.
Table 1: Demographic characteristics of the panelist (n=20)
	Characteristics
	Category
	Frequency
	Percent (%)

	Age (years)
	15-30
	17
	95

	
	31-40
	3
	5

	
	Total
	20
	100

	
	
	
	

	Gender
	Female
	11
	72.5

	
	Male
	9
	27.5

	
	Total
	20
	100

	
	
	
	

	Frequency of consumption
	Daily
	
	

	
	One times a week
	
	

	
	Three times a week
	
	

	
	Total
	20
	100


Source: Field Survey, 2025
	Food Features
	Excellent
	Very good
	Good
	Fair 
	Total

	Colour
	7
	10
	3
	-
	20

	Texture
	6
	12
	2
	-
	20

	Flavour
	-
	10
	8
	2
	20

	Appearance
	-
	8
	6
	6
	20

	Taste
	6
	10
	4
	-
	20


Source: Field Survey, 2025
From table 2 above, it can be deduced that 10 panelists rated the colour of the cookies asvery good, 7 panelists rated it as Excellent, 3 panelists rated it as Good. Also, based on the texture,6 panelists rated it as Excellent, 12 panelists rated it as Very good, while 2 panelists rated it as Fair.10 panelist also rated the flavour of the cookies as very good, 8 panelist rated it as Good, while 2panelists rated it as Fair.
Also, as for the appearance of the cookies, 8 panelists rated the cookies Very good, 6panelist rated it as Good, while 6 panelist also rated it as Fair. Lastly, the result of the cookies basedon its taste, 6 panelist rated it as excellent, 10 panelist rated it as very good, 4 panelist rated it asgood.
Table 3: Analysis of Dates in the making of puff puff
	Food Features
	Excellent
	Very good
	Good
	Fair 
	Total

	Colour
	-
	14
	6
	-
	20

	Texture
	4
	12
	2
	2
	20

	Flavour
	-
	12
	8
	-
	20

	Appearance
	8
	8
	4
	-
	20

	Taste
	3
	13
	4
	-
	20


Source: Field Survey, 2025

From table 3 above, 14 panelists rated the colour of the puff puff as very good, 6 panelistsrated it as Good. Also, based on the texture, 6 panelists rated it as Excellent, 12 panelists rated itas Very good, 4 panelist rated it as excellent, while 2panelists rated it as Fair while 2 panelist ratedit as good. 12 panelist also rated the flavour of the puff puff as very good, 8 panelist rated it asGood.
The result of the findings for the appearance of the puff puff, 8 panelists rated the puff puffVery good, 8 panelist rated it as Excellent, while 4 panelist also rated it as good. Lastly, the resultof the analysis based on its taste, 3 panelist rated it as excellent, 13 panelist rated it as very good,4 panelist rated it as good.
Table 4: Analysis of Sugar in the making of cookies
	Food Features
	Excellent
	Very good
	Good
	Fair 
	Total

	Colour
	8
	6
	6
	-
	20

	Texture
	5
	12
	3
	-
	20

	Flavour
	-
	10
	8
	2
	20

	Appearance
	-
	12
	8
	-
	20

	Taste
	2
	10
	8
	-
	20


Source: Field Survey, 2025
Table 4 above, the result showed that 8 panelists rated the colour of the cookies as verygood, 6 panelists rated it as Excellent, 6 panelists rated it as Good. Also, based on the texture, 5panelists rated it as Excellent, 12 panelists rated it as Very good, while 3 panelists rated it as Fair.Furthermore, 10 panelist also rated the flavour of the cookies as very good, 8 panelist rated it asGood, while 2 panelists rated it as Fair. Also, as for the appearance of the cookies, 12 panelistsrated the cookies Very good and 8 panelist rated it as Good. Lastly, the result of the cookies basedon its taste, 2 panelist rated it as excellent, 10 panelist rated it as very good, 8 panelist rated it asgood.
	Food Features
	Excellent
	Very good
	Good
	Fair 
	Total

	Colour
	6
	6
	8
	-
	20

	Texture
	7
	7
	6
	-
	20

	Flavour
	-
	10
	8
	2
	20

	Appearance
	6
	-
	10
	4
	20

	Taste
	5
	5
	10
	-
	20


Source: Field Survey, 2025
From table 5 above, 6 panelists rated the colour of the puff puff as very good, 8 panelistsrated it as Good and also 6 panelists rated the result as excellent. Also, based on the texture, 7panelists rated it as Excellent, 7 panelists rated it as Very good, 6 panelist rated it as good, 10panelist rated the flavour of the puff puff as very good. 8 panelist also rated the flavour of the puffpuff as good, 2 panelist rated it as Fair. The result of the findings for the appearance of the puffpuff, 6 panelists rated the puff puff excellent, 10 panelist rated it as good, while 4 panelist alsorated it as Fair. Lastly, the result of the analysis based on its taste, 5 panelist rated it as excellent, 5panelist rated it as very good, 10 panelist rated it as good.



CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
5.1	Introduction
This chapter give detail explanation on the summary, conclusion and recommendations onthe topic "utilization of date in the processing of confectionery making".
5.2	Summary of the Study
The study was divided into five chapters. Chapter One was concerned with the backgroundto the study, statement of the problem, research question, objectives of the study, significance ofthe study, the organisation of the study, scope, limitation of the study and lastly how the wholestudy is organised. Chapter Two dealt with the literature review. The chapter examined the viewsof other theorists and authors about the issues under discussion as well as review of previousstudies on the utilization of dates in the processing of confectioneries. Chapter Three outlined theresearch methods the researcher employed in carrying out the study. The chapter also dealt withthe study area, sample size and the sample selection as well as methods of data collection,management among others. Chapter Four presented the analysis and presentation of data in thisstudy. Chapter Five being the final chapter of this study presented the summary, conclusion andthe necessary recommendations of the study.


5.3	Conclusion
Based on the findings, it is evident that date is very effective in the production andutilization of confectioneries. Also, it can be concluded that replacement of wheat flour with datesless or equal to 20% could be followed without any adverse effect on physical, sensorycharacteristics and rheological properties of dates. Partial replacement with dates is advantageousdue to its low cost and availability. Replacement of sugar with bees honey is also advantageousdue to the increased nutritional value (higher mineral, vitamin, carbohydrate, dietary fibers, sugarand protein).
5.4	Recommendations
The study examined the utilization of dates in the processing of confectionery making.Therefore, it can be recommended that the technology of using date should be encouraged amongfood industries to make economic use of local raw material and to produce high quality foodproducts particularly for populations of developing nations.


REFERENCES
Textbooks
Bogdanov, S. (2012). Dates as nutrient and functional food. Bee product science. http://www.bee-hexagon.net 134-189
Bray, G.A., (2014). Obesity. In Ekhard E. Aiegler and L.J. Filer, Jr. (Eds.), Present Knowledge inNutrition (7th ed.) (Chapter 2). International Life Sciences Institute Press, Washington.
Emrich, P. (2013). Nutritional Value of Dates. 235-290
Langford, S. (2011). Substitution of Dates for Sugar in Baking. 120-146
Staudinger, S.M (2010). Dotes in food, feed, and industry. CRC Press, Boca Raton, FloridaUSA 305-320.
Journals
Abdelghafor, R.F., Mustafa, A.I., Ibrahim, A.M.H., Krishnan, P.G., (2011). Quality of bread fromcomposite flour of sorghum and hard white winter wheat. Adv. J. Food Sci. Technol. 3, 9-15.
Adebowale, A.A., Adegoke, M.T., Sanni, S.A., Adegunwa, M.O., Fetuga, G.O., (2012). Amer. J.Food Technol. 7, 372-379
Everett, J. &Artchison L. K, (2008). Organoleptic and nutritional evaluation of dates breadssupplemented with soybean and barley flour. Food Chem., 77: 479-488.
Isla, M., Alvarenga, N.B., Lidon, F.C., Belga, E., (2013). Improved nutrition and nationaldevelopment through the utilization of Dates in baked foods. In: Robertson, G.L., Lupien,J.R. (eds.). Using food science and technology to improve nutrition and promote nationaldevelopment. International Union of Food Science and Technology. 68 - 82
Kaskoniene, V. Venskutonis P.R. and Ceksteryte V., (2010). Carbohydrate composition andelectrical conductivity of different origin Dates from Lithuania. LWT-Food Sci. Technol.43 (5), 801-807.
Komlaga, G.A., Glover-Amengor, M., Dziedzoave, N.T. and Hagan, L.L., (2012). Consumeracceptability of Dates composite bread. World Rur. Observ. 4, 78-81.
Meer K. L., Montagnac J.A., Davis R.C., Tanumihardjo S.A. (2017) Nutritional value of Datesfor use as a staple food and recent advances for improvement. Comprehensive reviewsin foodscience and food safety. Institute of Food technologists. 31-48
Orodho K. M. (2004): Utilization of Dates for Food, Food Reviews International, 27:1, 51-83
Shittu T.A., Raji A.O and Sanni L.O. (2012) Bread from composite Dates-wheat flour: I. Effect ofbaking time and temperature on some physical properties of bread loaf. Food ResearchInternational 40, 280-290. Elsevier
Story, J. (2011). The Dates transformation in Africa. A review of Dates in Africa with country casestudies on Nigeria, Ghana, the United Republic of Tanzania, Uganda and Benin. 7-20.
Taylor, H, Annette C (2013). The Chemistry of Baking. New Zealand Institute for Crop and FoodResearch; VIFood- D-Baking 236-250.
Yung, Yi (2012). Effect of substitution of soy protein isolate on aroma volatiles, chemicalcomposition and sensory quality of dates cookies. Int. J. Food Sci. Technol., 44: 1705-1712.
